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LOI GIGI THIEU

Thue hién Nghi dinh 43/2000/ND-CP ngay 30/08/2000 cta Chinh phi quy dinh
chi ti€t va huéng din trién khai Luat Gido duc, Bé Gido duc & Dao tao va Bo Y (€ da
phé duyét, ban hanh cdc chwong trinh khung cho dao tao Dugc si Dai hoc. Bo Y 1€ 8
chirc thdm dinh sdch va tai liéu day - hoc cdc mon hoc co s& va chuyén mon theo
chuong trinh méi nham ting budc xay dung bo siach chudn trong cong tic dao tao
Dugc si Dai hoc nganh Y t€.

Sdch duge Khoa Duoc Dai hoc Y Duge thanh phé H6 Chi Minh bién soan dua
trén chuong trinh khung di duogc Bé Gido duc & Dao tao va Bo Y € ban hanh. Sich
g6m ba phan chia lam 15 bai, mdi bai dugc trinh bay ndi bat céc ndi dung: muc tiéu,
ndi dung chuyén mon, cau hoi lugng gid va tai liéu doc thém; dam bao yéu ciu co ban
vé ki€n thic, tinh chinh xéc va khoa hoc, ¢ip nhat tién bo khoa hoc k¥ thuat van dung
thuc tién.

Noi dung tai liéu chu yéu cung cip nhitng kién thitc co ban vé vi sinh gay bénh,
cu thé nhu co ché chuyén hod clia cdc qué trinh trao déi chat, cdc qud trinh lén men vi
sinh vat, co s tdc dung clia cac ché phdm probiotic. Ngodi ra con gidi thiéu ban chat
clia cdc dudng lan truyén va co ché gay ra cic bénh nhiém Khudn thong thudng va cdc
bénh hiém nghéo nhir SARS, AIDS.

Pé1 tugng sur dung sdch, chu yéu la sinh vién cdc truong dai hoc Duge. Ngoai ra,
sinh vién cac trudng dai hoc khéc ciing c6 thé sit dung né nhu tai liéu tham khao. Xin
trin trong gidi thiéu cung ban doc.

Nam 2005 cuén sich da dugc Hoi déng chuyén mén thdm dinh sich gido khoa
va tai liéu day — hoc chuyén ngianh Dudc clia BO Y (€ thim dinh va dugec Bo Y t&€ ban
hanh lam tai liéu day — hoc chinh thitc cia Nganh Y t€ trong giai doan hién nay. Trong
thoi gian tir 3 dén 5 nam, sach can duge chinh 1y, bd sung va cap nhat.

Vu Khoa hoc va Dio tao xin chan thinh cdm on PGS. TS. Nguyén Vin Thanh va
cdc giang vién Khoa Duge Dai hoe Y Duge thanh phé Hé Chi Minh da b nhiéu cong
sitc dé bién soan cudn sdch niy. Vi la 14n ddu xudt ban nén chic chan khéng tranh
khoi thi€u sét, ching toi rat mong nhan duge ¥ kién déng gép cha déng nghiép va sinh
vién dé cudn sdch ngiy cing c6 chat lugng 16t hon.

VU KHOA HOC VA PAO TAO
BO Y TE
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GIO1 THIEU VI SINH VAT HOC

MUC TIEU
1. Ndm duge doi tuong va nhiém vu ciia vi sinh hoc.
2. Thdy dioc vai tro lich sit cua viée phat hién ra vi sinh vdt.
3. Xdc dinh duoc vi tri cia vi sinh vdt trong sinh gidi.
4. Phdn lodi ditge vi khudn

1. DOI TUONG VA NHIEM vu CUA VI SINH HOC

Vi sinh vat hoc (microbiology) 12 mét khoa hoc nghién ciru céu tao va hoat déng
s6ng cua vi sinh vat (tir tiéng Hy Lap: mikros la nho bé; bios 1a sy s6ng va logos la
khoa hoc).

Trong mot thoi gian dai ngudi ta da chia sinh gidi thanh hai gidi (kingdom): giGi
thue vit, khong chuyén déng nhimg ¢6 kha nang quang hop va gidi dong vat, chuyén
dong duge nhung khong ¢ kha nang quang hop.

Nam 1866, nha bac hoc ngudi Dire Haeckel (1838 — 1919) dua ra mot gidi sinh
vat thit ba 12 gi6i sinh vat nguyén sinh (Protista). Da phan sinh vat nguyén sinh la don
biao hodc cong bao (menocytic, multinucleate) trong sudt chu trinh séng cla ching,
mac du ¢6 mdt s6 dang 16n, da bio, ¢d cdu tric bén ngodi giéng thuc vit, thi du nhu
tio bién va ndm (ndm diam). Tuy nhién, mo6 cha nhitng co thé ndy déu 1a nhitng tap hop
céc t€ bao giong nhau véi su biét hoa rat nguyén thity, trong lic d6 thyc vat va dong
vat dang trudng thanh da bao, biét héa cao, xen ké c6 nhimg giao tif tam thoi.

1.1. Sinh vat nguyén sinh bac cao

Gom dong var nguyén sink (protozoa), rdo (algae). Ching chia té'bao nhdn thdt
(eucaryotic cell) gidng nhu € bao dong vat, thyc vat: nhan c6 mang nhan, nhiéu nhiém
sic thé trong mdi nhan, ¢6 co quan phén bao. Co thé don bao hay da bao, néu da bao
thi khdong bao gio hinh thanh maé.

1.2. Sinh vat nguyén sinh bac thap

Gém tAt ca vi khudn vi mét nhém nho vi khudn lam (Cyanophyceae). Dic diém
bdsi 1€ bao nhd, chira ¢é nhin thit (procaryoetic cell), chi ¢6 thé nhdan (nucleus) trong dé
chita mot nhiém sac thé tran duy nhét, khéng ¢6 mang nhan.

16
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@ng chua té bao

Hinh 1.1, Cay tién hoa

Virus 1a hinh thai vat chit s6ng dic biét khong cé cdu tao t€ bao. Kich thube cua
virus rdt nhé 15 -350 nm, chi thdy duoc dudi kinh hién vi dién tit. Virus cé bo gen da
dang. B6 mdy di truyén cta virus c¢6 thé |3 ADN mach kép, ADN mach don, ARN
mach kép hay ARN mach don. Bo gen cua virus thuong 1a mot phan tir acid nucleic &
dang vong hay thing. Virus nho nhat cé khoang 4 gen, virus 16n nhat cé khodng vai
trim gen. V6 protein boc b gen duge goi la capsid thudng ¢6 thé & dang hinh que,
hinh ng xoan, hinh da dién hay phic tap. Cic capsid thudng dugc tao nén boi mot sé
I6n t6 hop cdc phan tir protein gém it loai, duoc goi 12 capsomere. Vi du, virus d6m
thudc 14 ¢6 mot capsid hinh que dai, ciing, duge tao ra tir hon 1000 capsomere. Virus
khong tao méng lipid riéng, mic di mot s§ virus cé mang bao (envelope) duoc tao ra
bing cdch bién d6i mang cua 1€ bao chii trude khi thodt khdi t€ bio chii. Mang bao con
chita thém céc protein va glycoprotein ngudn gdc virus.

Virus khong ¢6 sy tang trudng va sinh sdn phin d6i nhu vi khudn ma bang su sao
chép vt chit di truyén trong té€ bao ky cha.

Su phat trién tit nhan nguyén thily d€n nhan that 1a mét buée nhay vot trong qué
trinh ti€én héa cha sinh gidi. Vi sinh vat hoc hién dai di sau nghién cttu timg nhém vi
sinh vét: Virology nghién ¢t virus, Bacteriology nghién ctru vi khuén, Mycology nghién
ciru ndm, Algelogy nghién citu tao, Protozoology nghién ciru dong vat nguyén sinh.
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Ngudi ¢c6 cong phat hién ra thé giGi vi sinh vat va cing 1a nguoi ddu tién mo ta
hinh théi nhiéu loai vi sinh vat 13 mét ngudi HA Lan, Antonie van Leeuwenhoek
(1632-1723). Do yéu cdu kiém tra vii nhuom, Leeuwenhoek da lam gdn 400 kinh hién
vi khdc nhau, trong d6 ¢6 chiéc phéng dai 270 14n. Nam 1676 vi mudn tim hiéu tai sao
ré cay lai ¢é vi cay, ong dd ngdm vi quan st nhiing giot nudc ngam. Ong hél sific ngac
nhién vi da phét hién nhiéu "dd thd" li ti. Dudi mat cla Leeuwenhoek, mot s "da tha"
ciing gin gi6ng v6i nhimg dong vat 16n, cling ¢6 chan va dic biét ¢6 rdt nhiéu chén.
Qua nhitng bitc thu va hinh vé glii cho Hoi Hoang Gia Anh (Royal Society) ngudi ta
biét thém ring Leeuwenhoek di nhin thay truc khudn va xoin khudn tir 1685, tim thiy
tap doan Volvox tir nam 1700.

Cho 16 khi Karl Linné (1707-1778) ti€én hanh phin loai thuc vat thi nhimg tai
liéu vé vi sinh vat hoc ciing vin cdn rdt it 6i. Chinh vi vay ma Linné chi c6 thé x&p
chung tit ca moi vi sinh vat vio mot "gidng" goi 1 " chaos”, nghia la hén loan.

Dén diu thé ky 19, Pasteur xudt hién nhir 6ng t6 clia nganh vi sinh vat hoc thuc
nghiém.

Louis Pasteur sinh ngay 27 thing 12 niam 1822 tai thanh phé Dolo (Phdp). Nam
1848, 16t nghiép dai hoc Ecole Normale ciia Phdp (Ecole Normale Supérieure). Nam
32 tuéi (1854) 6ng duge béu lam gido su héa hoc cla trudng Pai hoc Tong hop Lille
mién Nam nuéc Phap. Nam 1888, 6ng duge biu I vién trudng vién Pasteur & Paris cho
dén khi qua doi.

Nhitng cong hién chu yéu cua ong:
— 1854 - 1864: Chimg minh nhiéu qua trinh lén men la do vi sinh vit gay ra.
— 1862: Phi dinh hoc thuyét tr sinh.
—  1863: Chitng minh vi khudn I nguén géc ciia bénh than.

— 1865: Phat hién ra nguyén nhin cda bénh bao tir tring & tdm va dé xudt
phuong phdp phong tranh.

— 1877: Phét hién cdc phdy khudn giy bénh.
—  1880: Phat hién cdc tu cdu khuan gay bénh.
Tim ra vaccin chéng bénh dich ta ga.

Phit hién ndo mo cdu khudn (cing v6i Chamberland, Roux va Thuiller).

18
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— 1880 — 1885: Nghién cim vaccin chéng bénh dai.

Ti€p sau Pasteur phai ké dén béc si Pifc Robert Koch (1843-1910). R. Koch 1a
ngudi ddu tien phat hién ra vi khudn lao (Bacille de Koch) vio nam 1882 va phdy
khudn ta vao nam 1883.

Hoc trd ciia R. Koch 12 Julius Richard Petri (1852-1921) da thiét k€& ra mOt loai
hop thity tinh (vé sau mang tén 6ng) giGp cho viéc phin ldp v nuoi ciy vi khuan.
Koch ciing 13 ngudi xay dung nén céc ky thuat nhuom mau tiéu ban vi sinh vat, VEé
mit nay con phai nhiic d&€n Ehrlich (1881), Zichl va Neelsen (1883), Loeffler (1884),
Gram (1884).

Nha vi sinh vt hoc ngudi Nga X. L. Vinogratski (1856-1953) va nha vi sinh hoc
Ha Lan M. W. Beijerinck (1851-1931) da dat nén méng cho vi sinh vt hoc dat.
Vinogratski da sing tao ra " phuong phdp nudi ¢dy chon loc " va nhd d6 6ng da c6 céic
cong trinh xudt sic vé& vi khudn luu huynh (1887), vi khudn st (1880), vi khufin nitrat
héa (1890). Beijerinck ciing tim ra phuong phap tuong tu -"phuong phdp nudi cdy tich
liy . Ong la ngudi déu tién da phan 1ap ra vi khuidn Azotobacter, vi khudn nét san, vi
khudn 1én men butyric, vi khuin phan gidi pectin v mot s& loai vi khudn luu huynh.

Nam 1872, ldn ddu tién trong lich sir, nha thuc vit hoc Nga Ivanovski (1864-
1920) da tim ra vi sinh vat gay bénh dom thuéc ld (mosaique). Nam 18935, nha bic
hoc Ha Lan Beijerinck ciing tim thdy nhimg két qua twong tu. Ong goi vi sinh vat siéu
hién vi nay 1a " virus qua loc " (virus theo tiéng Latin Ia noc doc).

Vé sau ngudi ta lién tiép tim ra cac loai virus gay bénh & ngudi va dong vat nhu
virus gdy 1& mém vi long méng & trau bd (F. Loeffler, 1898); virus sét vang (W. Reed,
1901); virus viém tay xdm (K. Landsteiner, E. Popper, 1908-1909); virus thiy du
(Aragao, E. Paschen, 1911-1917); virus ciim (U. Smith, H. Andrewes, P. Laidlaw,
1933); virus quai bi (C. Johson, E. Goodpasture, 1934); viéem ndo Nhat Ban (M. Hayshi,
A. A. Smorodinsev, 1934-1938); virus s&i (H. Plotz, 1938); virus s6t xudt huyét (A. A.
Smorodinsev, A. N. Chumakov, 1940-1946); virus viém gan truyén nhiém (G. Findlay,
FE. Mc. Collum. W. Raitsell, 1942-1962); virus Coxsackie va ECHO (G. Doldorfy, T.
Endars, G. Meinick, 1948-1956); Adenovirus (W. P. Row, 1953).

Ngu&i ddu tién phat hién thdy virus k¥ sinh trén vi khudn 12 nha vi sinh vat Anh
F. W. Twort (1877-1950). Hai nam sau nha vi khudn hoc Canada F. D'herelle (1873-
1949) ciing di quan sl thdy vi khudn "dd wd thanh vat hy sinh cho nhimg ky sinh
tring nho bé hon" va 6ng goi cac virus Ky sinh trén vi khudn 12 thuc khudn thé (phage
hay bacteriophage- chit "phage" xudt phét tir chit "phageen” tiéng Hy Lap ngiiia la an).
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Nguoi déng gép nhiéu trong cude diu tranh chéng bénh truyén nhiém la nha vi
sinh vat hoc Nga Metchnikoff (1845-1916) véi hoc thuyét " thue bao " néi tiéng.

V¢é phuong dién dng dung cdc thanh tuu cta nganh vi sinh vat hoc trong chita
bénh c¢dn phai nhéc t6i nha phiu thuat hoc ngudi Anh Joseph Lister (1827-1912), 1a
ngudi ddu tién tng dung céc nguyén |y khir triing clia Pasteur vio nganh phiu thudt.
Nhes diing bién phdp khir tring dung cu va bién phdp xir 1§ vét thuong bing phenol ma
Lister da lam thay doi rat ro rét ty 1é tir vong vi nhiém triing khi mé.

Ngudi di ddu trong linh vuc sir dung cdc chat téng hop héa hoc dé ic ché mot
céch dic hiéu cdc nhém vi sinh vat gy bénh la nha vi khudn hoc Dic P. Ehrlich
(1854-1915). Ong da tim ra thusc nhuém Tripanoxic ¢6 tic dung wc ché Trypanosoma
va dén ndm 1909 cing véi nhimg ngudi cong tic 6ng di téng hop ra thube Salvarsan
(cling chifa nguyén t& arsen nhu Tripanoxic). Thudc ndy vé sau duge chuyén thanh
dang mudi natri cho d& doc hon (goi la ché phdm 914) va duge ding dé diéu tri bénh
giang mai. Dén nam 1934 thi Domagk phat hién ra Prontozin, chuyén héa chét ddu
tién thudc loai sulfanilamid.

Nam 1929, nha vi khudn hoc ngudi Anh Alexandre Fleming (1881-1955) lan ddu
tién phdt hién ra tdc dung Gc ch€ vi khudn clia mot chdt dugc sinh ra tir ndm
Penicillium notatum va dat tén cho né 1a Penicillin. Mudi hai nim sau, nh& nhing n
lwe phi thudng cha Walter Florey va Enet Chain ma ngudi ta nhan dugc ché phdm
Penicillin tinh khi€t. Tir d6 m& ra moét ky nguyén méi trong lich sir ddu tranh chéng
bénh truyén nhi€m: ky nguyén khédng sinh

Ngay nay nhd ¢é mdy siéu am phd v (€ bao va mang, tich timg céu tric clia té
bao, ngudi ta cé thé c6 trong tay timg loai cdu tric tham gia xay dung co thé vi sinh
vat. Nho k¥ thuat chiéu xa tia X va viéc sir dung kinh hién vi dién tir, ngudi ta da biél
10 cflu tric khong gian ctia cac hop chit cao phin tir ¢6 § nghia quan trong trong hoat
déng séng (protein, acid nucleic ...).

Vi sinh vit, ngoai ¥ nghia quan trong d6i vdi cdc nganh y hoc, thd y hoc, bdo vé
thue vat, chan nudi, tréng trot, bdo quan ... gid day con trd thainh mo hinh ly tudng doi
véi viée nghién citu cdc qui ludt co ban cla su séng. Phat hién su bién déi di truyén &
vi khuén nhé ti€p thu acid desoxyribonucleic (ADN) clia mot vi kKhudn Khdc, d6 1a hién
tong bién nap; hién nrong chuyén vat chat di truyén tir vi khudn ndy sang vi khudn
khac nho thuc khudn thé. Nhitng nghién ciru méi nhat vé su téng hop céc ban sao ADN
via ARN, vé khi ning téng hop gen ngodi co thé va ngoai t€ bao dugc thuc hién trén
cde mo hinh clia vi kKhuén v virus.

Ky nguyén sinh hoc dang bt ddu tir nphimg ndm cudi cla thé ky XX, trong dé
loai ngudi dang di vao ban chit cia su séng & mitc d6 phén tir, dudi phin t, thai ky
thdo lap gen & vi sinh vat va mg dung nd vao viéc chita bénh di truyén.
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Nam Loai Tac nhén gay bénh Bénh
1868-1873 Vi khusn Borrelia recurrentis S6t héi qui
1873-1874 Vi khuén Mycobacterium leprae Phong (hui)

1880 Vi khuén Salmonella typhi Thuong han

1882 Vi khudn Mycobacterium tuberculosis Lao

1883 Vi khuin Vibrio choierae Ta
1883-1884 Vi khuén Corynerbacterium Bach hau

diphtheriae

1884 Vi khuén Clostridium tetani Uéh van

1887 Vi khuén Neisseria menigitidis Viém mang ndo
1891-1898 Vi khuén Shigella spp. Ly
1892-1906 Virus Virus dau mua Paumia

1894 Vi khuén Yersinia pestis Dich hach

1896 Vi khuén Clostridium botulinum Ngd ddc thit

1901 Virus Virus s6l vang Sét vang

1905 Vi khuén Treponema pallidum Giang mai
1908-1909 Virus Virus bal liét Bai ligt

1933 Virus Virus cum Cum
1934-1938 Virus Virus viém nao Nhat Ban Viém ndo Nhat Ban
1940-1946 Virus Virus Dengue Sét Dengue
1942-1962 Virus Virus viém gan Viém gan truyén nhiém

1973 Virus Rotavirus Tiéu chay tré em

1975 Virus Parvovirus Thiéu mau tiéu huyét bat

san

1976 Ky sinh triing Cryptosporodium parvum Tiéu chay cap va kinh nién

1977 Vi khudn Legianeila pneumophilla Bénh “cuu chién binh"

1977 Vi khuén Campyiobacter jejuni Bénh dudng ruét phat tan

1977 Virus Hantaan virus St xudt huyét vai hoi

chimg than

1980 Virus Hepatitis D virus Viém gan virus D
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Bénh

1980

1981

1982

1982

1982
1983

1983
1985

1986
1988

1988

1989
1989

1991

1991

1982

1992

1993

Virus

Vi khuan

Vi khudn

Virus

Vi khudn

Virus

Vi khudn
Ky sinh triing

Ky sinh tring

Virus

Virus

Vi khudn

Virus

Virus

Ky sinh triing

Ky sinh tring

Vi khudn

Vi khudn

Virus

Human-T-Lymphotropic
Virus (HTLV-1)

Chiing Staphylococcus
aureus tao dbc t6

Escherichia coli O157: H7

HTLV-2

Borrelia burgdorferi

Human Immunodeficiency
Virus (HIV)

Helicobacter pylori

Enterocytozoon bieneusi
Cyclospora cayetannesis

Human herpasvirus 6 (HHV-
6)

Hepatitis E virus

Ehrlichia chaffoensis

Hepatitis C virus

Guanarito virus

Encephalitozoon hellem

Babesia

Vibrio cholerag 0139

Bartonella henselae

Sin Nombre virus

U bach céu t& bao lympho
T d ngudi

Héi ching s8c tu cau

Viém két trang xuét huyét,
héi chitng ure huyét -
tan huyét

Ung thu bach cau té bao
lymphe T & ngudi

Bénh Lyme
HIV/AIDS

Viém loét da day

Bénh tiéu chay kho ¢dm
(persistent diarrhoea)

Bénh tiéu chay khé cdm

Bénh sot phat ban dao
(exanthem subitum)

Viém gan virus E
(Enterically transmitted
non A, non B hepatitis

Bénh Enhrlich
Viém gan virus C
(Parenterally non A, non B
liver hepatitis)
S&t xuét huyét Venezuela

Viem k&t mac (Gau mat do
phét tan)

Bénh Babesia khdng dién
hinh

Chding dich ta mai, di khi
gay thanh dich

Bénh s6t méo quao, u
mach do vi khuéin

Hoi chimg phéi Hantavirus
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Nam Loai Tac nhan gay bénh Bénh

1993 Ky sinh trung Encephalifozoon cuniculi Bénh phat tan
1994 Virus Sabia virus S6t xuat huyét Brazil
1995 Virus Human herpesvirus B Bénh két hgp ung thu

Kaposi trong bénh AIDS

1996 . Téc nhan BSE Bénh nédo x&p, cb thé lay
tir bénh bo dién

3. PHAN LOAI VI KHUAN

Vi khudn, ciing nhu tdt cd moi sinh vat khdc déu duge sip x&p vao nhitng hé
théng phén loai nhét dinh. Don vi co ban trong phén loai la loai (species).

Céc don vi trén loai gém: Chi, toc, ho, phu bo, bo
Chi: Genus.
Téc: Tribe, thudng ¢d tén tan ciing bang eae, vi du Escherichieae.
Ho: Family, thudng c6 tén tan cung bing aceae, vi du: Thiorhodaceae.
Phu bé: Suborder, thudng c6 tén tan cling bang ineae, vi du: Rhodobacteriineae.
Bé: Order, thudng co tén tan cung bang ales, vi du: Pseudomonales.

M&bi lodi vi khudn (ciing nhir cdc sinh vat khac) déu duge mang mét tén khoa
hoc. Tén nay duoc dat theo nguyén tac "danh phdp kép” (binomial) cia Linné (Carolus
Linnaeus = Carl von Linné, 1707-1778). Trong tén nay tir thi nhat chi tén chi, con tir
thi hai chi én loai. Vi du: Staphylococcus aureus, Salmonella typhi ...

Trong qué trinh phat trién ctia khoa hoc phan loai, d6i khi tén clia mot loai duge
thay d6i theo timg nha nghién ciu. DE tién theo doi, sau tén loi, ngudi ta con chi
thich thém tén tdc gid. C6 khi ngudi ta ghi tén nhiéu tic gia sau tén loai. Vi du: vi
khudn lao, truée kia duoc R. Koch dat tén la Bacterium tuberculosis, vé sau Lehman
va Neumann xédc dinh vi khudn nay thudc chi Mycobacterium, do d6 tén cua né dugc
Vi€t 12 Mycobacterium tuberculosis (Koch) Lehman et Neumann. C6 nhimg vi khudn
lin lvot duge cdc nha nghién ciu thay bing rdt nhiéu tén khic nhau, nhitng tén nay
duoe goi 1a déng danh (synonym) v6i nhau. Ching han tu cdu vang lan lugt dugc goi 1a
Staphylococcus pyogenes Rosenbach (1884); Micrococcus pyogenes Lehman et
Neumann (1896): Micrococcus aureus (Rosenb.) Nigula (1900); Staphylococcus
mastitidis auwreus Lux (1903); Auwrococcus aureus (Rosenb.) Winslow (1908);
Staphylococcus aureus Bergey (1939).
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Thir (variety): Ding dé chi mét nhém trong mot lodi ndo d6. Vi du:
Mycobacterium tuberculosis var.hominis (vi khuin lao & ngudi), Mycobacterium
tuberculosis var.bovis (vi khudn lao & bd), Mycobacterium tuberculosis var, avium (Vi
khuén lao & chim).

Dang (form), mau (type): Chi mét nhém nhd hon thit, chang han ngudi ta déd can
cit vilo cdc dic tinh khdc nhau vé phén ing huyét thanh ma chia ph& cdu khudn
Diplococcus preumoniae thinh 80 mAu khic nhau, trong d6 c6 cdc méu 1, 11, III 1a
nhiing dang c6 doc tinh manh nhaét.

Chiing (strain): Li mot thufit ngit riéng dé chi mot loai sinh vat mdi duge phén
1ap thudn khiét tir mot co chit ndo d6. Céc chiing 14 nhitng c4 thé nhung duge phan lap
tir nhirng noi khac nhau, tham chi cung mét noi nhung & cdc 1Gp dat khdc nhau. Céc
chiing thudng duge ky hiéu biang nhilng con s6, nhitng chi cdi theo qui udc clia nha
nghién ctru. Vi du: chiing Bacillus subtilis B. F. 7658, Azotobacter vineladnii THi-70,
E. coli O157.

Tir trudc dén nay dd c6 nhieu hé théng phan loai khdc nhau: Muller (1786),
Ehrenberg (1838), Cohn (1872, 1875), Migula (1897), Orla-Jenxen (1209), Lehman va
Neumann (1924, 1926). Nhing ngay nay thong dung nhat van 1a hé théng phéan loai
cla Bergey (Bergey's Manual of Determinative Bacteriology, 9" edition. Williams and
Wilkins, Baltimore, 1994),

3.1. Phan loai dua vao hinh thai
Cic dac di€ém cdn chd ¥ khi nghién ciu mot chiing vi khuén

Dic diém noi phéan lap gém dia diém, co chét, diéu kién sinh théi, thoi gian
ldy méu.
Pac diém hinh thii

I. Binh thuong: hinh dang, cich sap xép, kich thuéc, diac diém (€ bao, vo

nhéy, tiém mao (s6 luong, cdch phan bd), cdc thé vii ...
2. Bat thudng: xudt hién khi nao, hinh thai t€ bao.
3. Nhudém mau Gram (nubi céy 1, 2, 3, 4 ngay).

4. Nhudm bao tir: ¢6 hay khéng cé bao tir, hinh dang, kich thudc, vi tri clia
bao tir.
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Dic diém nuéi cay

Miic dd phét trién, trang thdi khudn lac (han ché, lan, phan nhdnh), dac diém
mép khudn lac, dic tinh bé mat (tron, béng, xui xi), tinh chét khudn lac (trong, duc,
wdt, kho, dac, dai, nhay ...), mau sic, mui ...

Pac diém sinh Iy

L.
2

W

© o® N oo

11.
12
13:

Kha nang chiu nhiét: nhiét d6 thdp nhat va cao nhilt.

Khi nang chiu dung v6i pH moi trudng: pham vi pH ¢ thé sinh trudng va
pH 16i thich.

Kha nang hinh thanh séc t6: trén moi trudng chuyén biét.

Tdc dung doi vai sita: ¢6 kha nang 1am ngung két va lam pepton héa sira,
phéan tng khir litmus v lim mét mau xanh methylen.

Nhu cdu oxy: hi€u khi, ky khi bat bugc hay ky khi khéng bit budc (ky
khi tay ¥).

Kha nang kht nitrat.
Kha nang khir indol.
Kha nang sinh H,S.

Kha nang huyét giai.

. Kha nang lén men (sinh acid, sinh khi): cdc loai dudmg don, dudmg kép,

dudng phic, rugu.
Kha ning gay bénh.
BPac tinh khdng nguyén (phan tng huyét thanh).

Cédc diém khédc: phan tng MR (dé methyl), phin ing VP (Voges-
Proskauer), khd nang thuy gidi tinh bot, lipid, kha nang phdn gidi uré, kha
nang déng hda citrat ...

3.2. Phan loai dua vao ADN

Gén day, nguti ta chii ¥ nhi€u dén kha nang van dung két qua phan tich sinh héa
trong linh vuc phan loai vi khudn. Nhiing céng trinh nghién ctu xuét sic clia E.
Chargaff (1955), A. N. Belozerski va A. X. Spirin (1957-1960) da chiing té ring ADN
ciia mdi lodi sinh viit ¢6 mét thanh phén riéng biét. N6i cdch khdc ADN mang tinh
chat dic trung cho loai.
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dinh rd duoc khéi niém vé quan hé tién héa cha cic co thé sinh vat mot cich chudn xdc
hon véi nhitng ngon ngit thao tic: do déng nhit cha ADN. Co thé ngay cing rdi dat xa
hon trén con dudng tién hda, trai qua su tich lily dot bién, thi gen ciia ching khong chi
ma héa cho nhitng cfu tric va chitc nang khdc nhau ma ngay cang khéc biét ro rét
trong trinh tu sép x€p cua cdc base nito.

Ti 1é base nito c6 thé 1 cong cu chimg minh quan hé ho hing giita nhimg co thé
khic nhau. Ngui ta thiy rang ty 1¢ base cia ADN trong dong vat c6 xuong song Ia
40% mole GC va 60% mole AT, con & vi khudn thi GC bién thién tir 30 dén 70% mole.

G+C

Ty le F trong phan tir ADN la khidc nhau d6i v6i timg loai sinh vit, M6i loai thuc

-

vat, dong vat, vi sinh vat déu ¢6 mot thianh phédn acid nucleic xdc dinh. Céc loai cing
khic nhau vé mat phan loai thi su khdc biét vé thanh phdn ADN cing 16n. Tinh chét
dic trung vé thanh phin ADN biéu hién dic biét 16 & vi sinh vat n6i chung va vi khudn
ndi riéng.

Theo Belozerski (1970), & vi khudn ty 1& §+gcé thé thay déi tir 0,45 — 2,8
+

(nghia 1a chénh léch nhau hon 6 14n). Trong khi d6 gitra cic nhém thyc vét va dong vat
khac nhau ty & nay chi thay ddi trong pham vi 0,54 — 0,94 (nghia 1a chénh l¢ch nhau
chua dén hai lan).

Hon the nita, nhiém sic thé ciia vi khuén dac biét déng nhat, diéu nay dugc biéu
hién trong su trdm tich thanh nhitng phdn nho sau khi tich doan (fragmentation). Nhu
vty thanh phdn base ADN cfia co thé hién nhién 1a déic diém 6n dinh trong su6t lich sir
tién héa lau dai. Song diéu ndy doi khi cing c6 ngoai I¢. Thi du, thanh phin GC
(38 - 40%) giong nhau duge tim thdy & Streptococci, Pneumococci va Lactobacilli,
nhimg chi tir truéc dén nay van dugc x€p vio nhém vi khudn lactic vi ¢6 qud trinh lén
men gi6ng nhau, thé nhung Lactobacillus bifidus thi lai c6 ty 1& GC rét khéc (56% GC).

Tuong tu nhu vay, mac di Proteus tir trude dén nay vin duge x€p chung vdi
Enterobactericeae, song moét s6 loai clia né lai ¢6 ty 1& GC gi6ng nhau (50 - 52%) ril
xa v&i da s6 lodi trong ho nay (38 - 40%).

Cuéi cling, su yéu 6t chia viéc sir dung hinh thdi 1am tiéu chudn phan loai chii yéu
di duoc chimg minh bdi vi tri khong binh thudng cla Sporosarcina ureae, 1a cu
khudn duy nhat sinh bao tir. Loai ndy dugc x&p vao cdc loai truc khudn sinh bao tir
(Bacilli va Clostridia) ¢6 thanh phin GC la 38 - 40% va rdt xa v6i tat ca cdc loai
Sarcina khdac cé6 70 - 80% GC.

S tuong déng vé thanh phdn base chi 1a nhitng co s& t6i thiéu cho quan hé di
truyén, vi co thé c6 thé ¢é thinh phdn base gi6ng nhau nhumg c6 thé 6 trinh tu sip
x€p cédc base khdc nhau.
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Vi viy, ngily nay, trong viéc xdc dinh loai, ngudi ta chi ¥ nhiéu dén sy tuong

dong clia trinh tr sip x&p cta cic base ADN (homology of ADN sequence).

Bing phuong phip PCR (polymerase chain reaction), két hop véi lai phan tir
(hybridization) ngudi ta ¢6 thé dinh danh nhanh chéng va chinh xdc vi khudn gay
bénh. Dua vao gen 16S rARN, phdt hién ra Campylobacter coli, C jejuni, C. lari. Dua
vio gen dich gen ial, phit hién ra E.coli, Shigella bogdii, S.dysenteriae, S flexneri,
S.sennei. Dwa vao gen LT phét hién £.coli tao doc t6 duong rufl. Dua vio gen 35
rARN phat hién Lactobacillus brevis vi Sacchrosemyces serevisiae. Dua vao ving 3
clia gen hlyA phét hién Listeria monocytogenes. Dua vao gen cixAB phat hién Vibrio
cholerae O1.

TAI LIEU PQC THEM
1. Nguyén Lan Diing, Pham Van Ty, Nguyén Dinh Quyén. Vi sinh vat hoc.
2001. NXB Giao Duc.
2. Edward Alcamo. Fundamentals of Microbiology. 4" edition, 1993.

3. Claire Michéle Bacq — Calberg, Jacques Coyette, Philippe Hoet et Martine
Nguyen — Distéch. Microbiologie. 4" edition. 2002. De Boeck Universite.

27



https://nhathuocngocanh.com/ Bai 2

TE BAO VI KHUAN

MUC TIEU
I. Vé duwoc cdau triic mot 1€ bao vi khudn dong thoi néu duoc nhiing bo phan
bat budc va khéng bdt bude.

2. Phdn biét duoc cdu triic thanh té" bao vi khuan Gram duong va thanh té
bao vi khudan Gram dam.

3. Kéduwe cde nhiém vu ciia méi bo phan trong cdu triic 1€ bdo vi khudn.

4. Ung dung dé nuéi dwing va diét 16’ bao vi khudn.

1. HINH DANG VA CACH SAP XEP TE BAO VI KHUAN

— Nhin dudi kinh hién vi quang hoc, tit cd cdc vi khudn c6 ba dang sau: ciu
khuén, true khudn, xodn khuén (hinh 2.1).

Hinh 2.1. Anh chup qua kinh hién vi dién tf ba dang x&p x&p clia cdu khuan
(a) Mat loai thude chi Streptococcus tim thay trong rudt (mai tén chi vi tri
tai d6 cAu khudn dang phan bao).
(b} Staphylococcus aureus xap x€p dang chum nho.
(¢) Cac khéi 1ap phuong gdm 8 t& bao cla Sarcina (x 15000).
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T¢ bao dang tron (Staphylococcus aureus), doi khi 6 dang biu duc
(Streptococcus faecalis) hodc dang 16m & mét canh (Nesseria).

Cich sép x&p ciia cdu khudn rét dic sic, c6 tinh cich phén loai:

X&p thanh hinh chim nho. Vi du: Stephylococcus aureus.
Xé&p thanh chudi. Vi du: Streptococcus pyogenes.

|

X&p cap doi. Vi du: Pneumococcus preumoniae.

Xép thanh bé. Vi du: Sarcina lutea.

1.2. Truc khudn
Dang que dai (20 pm) hodc ngén (0,5 pum).

Céch sip x€p (€ bao cha tryc khudn khéng dic sic, phin I6n xép rieng ré. Tuy
nhién c6 mot s6 loai o cdch sap xép dac biet:

~ Xe&p thanh chudi dai goi 14 lién truc khufin (Streptobacilli). Vi du: Bacillus.
— Xép hinh hang rao. Vi du: Corynerbacterium diphteriae.

1.3. Xoan khuan (Spirochete)
Mot vai xodn khuén goi la Vibrio, 1€ bao loai nay c6 dang cong gén gi6ng déu
phiy.

Mot 56 khdc goi 1a Spirilla, t€ bao c6 dang xodn va c6 soi & ddu gidng sgi t6¢c goi
la tiém mao (flagella) dé di dong, loai nay c6 thanh & bio cling rin. Mét 6 ¢6 thanh
(& bao mém déo va khong c6 tiém mao dé di dong (vi du: vi khudn giang mai), su di
déng cua loai nay nhé su co lai cia nhiing néi tiém mao (endoflagella) chay doc trong
thin vi khudn.

Cdc xoan khudn déu sdp x&p riéng 18.
2. CAU TRUC TE BAO VI KHUAN (hinh 2.3)

Nhitng b6 phdn bdt budc phai c6: Thanh t& bao, mang t€ bao chit, 1€ bao chat véi
thé nhan va ribosom.

Nhiing bo phan khong bat buge: Tiém mao, pili, nang, bio tir, plasmid, hat du tri¥.
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Hinh 2.2, Cac cach sap x&p khac nhau clia t& bao vi khudn
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Hinh 2.3. Cau tric té€ bao vi khuéin

2.1. Nhirng bé phan bat budc

Thanh t€ bao vi khudn

Ngoai trir Mycoplasma, tat ca cac vi khudn déu cé thanh t€ bao. Thanh t€ bao c¢é
nhi¢ém vu bao vé va giir vimg hinh dang t€ bao vi khudn,
Thanh té bao vi khudn Gram duong

Thanh phén héa hoc quan trong cla thanh t€ bdo vi khudn Gram duong 13

peptidoglycan (con goi la glycopeptid). Lép nay day khoang 25 nm, chi€ém 60 - 90%
thinh 1€ bao, trong khi lipid chiém ty Ié réit thap 1 - 2 %.

Peptidoglycan [& mot cao phan tr cdu tao boi day glycan (hinh 2.4) va chubi
peptid gém 4 acid amin (mucopeptid). Day glycan 14 “xuong séng” ciia peptidoglycan,
cdu tao bdi nhimg phan tir N - acetylglucosamin va N - acetyl muramic acid lién két
xen k€ nhau.
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Hinh 2.4. Day glycan

Céc day glycan dugc n6i véi nhau bdi cdu n6i mucopeptid hodc chuéi acid amin.
Peptidoglycan c6 thé tao thanh nhiéu 1Gp trong thinh t& bao. Céc 16p niy dugc néi véi
nhau bdi chudi acid amin.

Peptidoglycan & nhimg vi khudn khéc nhau s& khdc nhau do:

— Day glycan khac nhau.
—  Mucopeptid khic nhau.
~  Chudi acid amin khdc nhau.

Ngoii ra, thanh t€ bio vi khudn Gram duong con chifa acid feichoic (tir ti€ng Hy
Lap teichos nghia la “thanh™) do Baddiley phdt hién. Day 1a mot cao phan tir ciu tao bdi
polyol-phosphat (thudng 1a ribitol hoac glycerol), gan vdi ldp peptidoglycan. §)
S. aureus, acid teichoic ¢é cdu tric cao phan tir tir ribitol phosphat, trong khi & vii loai
khéc lai 12 glycerol phosphat. Acid teichoic cdu tao tir ribitol ¢6 cdu triie tir CDP-ribitol
(cytidin diphosphat ribitol), con acid teichoic cdu tao tir glycerol thi cé céu tric tir
CDP-glycerol (hinh 2.5 va 2.6).
Cytidin —p_p—ribitol ]
enzym

[—0-—-CH2—CH2—CH2—CH2—CH 2—D—P—]n + nCMP

Polyribitol (eytidin mono P)

Hinh 2.5. Acid teichoic
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cde cation vao, ra t¢€ bao. Acid teichoic cling dim nhan moét vai trd trong su phat trién
cia t€ bao do ¢6 vai trd diéu hda tdc déng ciia autolysin - enzym cbé nhiém vu tich cdc
thanh phdn cua thanh t&€ bao véi nhimg phin cla tiéu don vi méi duge téng hop. Ngoai
ra acid teichoic ¢6 tinh khing nguyén.

— NAG NAM —— NAG ———— NAM
L-;!\Ia L-A'-'L!a
| Mucopeptid —> |

L-Glu L-Glu

L-El.ys L-I.'_ys

D»Jﬂ\la D-alﬂ.la

—— NAG NAM NAG —— NAM
L Ala L-Ale

L-élu —> chudi 5 phan tl glycin L-|(':‘|Iu

L-Iiys L-Ilys

an|°|la D—.Lkla

Hinh 2.6. Peplidoglycan clia Staphylococcus aureus

Thanh té bao vi khudn Gram ém

Khic v&i thanh 1€ bao vi khuidn Gram duong, & vi khuin Gram Am,
peptidoglycan chi 14 thanh phdn thé y&u (chi diy 3nm) va khéng c6 acid teichoic,
nhung lai c6 16p mang ngoai (outer membrane) va lipid chiém ty I& 16n, c6 thé t6i 20%
trong lwong khé cia mang (dudi dang lipoprotein, phospholipid vi lipopolysaccharid)
(hinh 2.7).

Vé céu triic, 16p mang ngoai gém ba 16p: hai 16p protein va 1dp déi phospholipid,
trong d6 khdm nhiing protein dac biét. Hai thanh phdn quan trong ctia ming ngoai 12
lipopolysaccharid va protein dac biét.
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L-Ala

D—CLiu-Gly

L-L|ys Gly

D-Flkla — D-Ala — L-Lys — D-Glil.l — L-Ala — D-Ala
|

L-Lys
D-GJIU-G ly
L-Alla

- NALB - NAM

Hinh 2.7. Peptidoglycan cla Micrococcus futeus

Lipopolysaccharid (LPS) c4u tao bdi hai phén: Lipid phitc hop con goi la lipid A
va polysaccharid gin vio lipid A. Phdn polysaccharid ¢6 tinh khing nguyén (cdu tao
thay d6i tiy lodi vi khufin) con goi 12 khdng nguyén O (tir tén Ohne Hauch). LPS Ja
mot loai noi doc 16 rit doc d6i véi ngudi va thi, doc tinh nim ¢ lipid A.

Protein ddgc biét gobm protein xuyén qua mang ngodi tao nhimg kénh nho goi la
porin ¢6 nhi¢ém vu cho mot s6 chdt tham qua vé nhitg protein gan mang ngoai vao lop
peptidoglycan.

Protein duge phan lim ba nhém:

— Nhém 1 gém céc protein ky hiéu Omp C, D, F. Cdc protein nay tao nhiing
kénh nho cho phép su khuéch tan tu do cac phén tir than nude ¢6 PM = 600.

— Nhém 2 gébm cdc protein k¥ hiéu Lam B va Tsx c6 & E. coli va
S. typhimurium. Ching ¢ tinh dac hi¢u rét cao, Lam B |a noi nhéan (receptor)
thue khuin TLamda va cho phép khuéch tdn qua mang cdc phin ti
maltodextrin. Tsx 12 noi nhin thuc khuin T6 (Tsix) va cho phép cdc nucleosid
khuéch tdn qua mang.

—  Nhém 3 gém protein k¥ hiéu Omp A khéng 6 kha nang thim (non-porin) cé
nhiém vu gan ming ngoai vao peplidoglycan va 1a noi gin pili phdi ¢6 nhi¢m
vu trong su 1iép hop vi khudn F va F~,

Giira thianh 1€ biao vi mang 1€ bio chil ¢6 mot khoang khong gian quanh 1€ bao
chat (periplasma). Cc doc 16 vi khudn vi cdc enzym tén tai ¢ day. Cdc enzym nay cd
kha ning phd hiuy khédng sinh trudc khi khang sinh di qua mang t&€ bao chal.
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khudn do ngan can céc yéu t6 héa hoc nhu khdng sinh vuot qua.
Chire néing ciia thanh té bao vi khudn

Bde vé va giit hinh dang té bao vi khudn

Lop peptidoglycan lam cho t€ bao cé tinh cimg rin, gidp git vimg hinh dang t&
bao vi dp suét bén trong € bao cd thé 1dn gdp 20 lan dp suit bén ngoai do ndng do cao
cla cic mubi vO co, carbohydrat, acid amin v cdc phan tir khic trong 1€ bao.

Penicillin ngén chén sy sinh tdng hdp thanh € bio vi khudn Staphylococcus aureus
dang phit trién va 1am t& bao bi vo.

O vi khudn Gram duong, lysozym ¢ khi nang thiy phan peptidoglycan cua
nhitng vi khudn da t6ng hop thanh t& bao (do phan hity méi néi gita NAG va NAM)
lam vi khudn Gram duong mit thanh t€ bao. Khi d6 vi khudn Gram duong s& mat tinh
cimg rin va s& bi v& néu ap sudt thim thiu clia moi trudng nho hon dp suat thim thau
cla té bao chit. Nhung vi khudn cé thé séng sét néu dé trong méi trudng chira 20%
saccharose. Vi khudn bi mét hoan toan thanh t&€ bio chi con mang t&€ bao chit dugc goi
I thé nguyén sinh (protoplast).

O vi khuin Gram &m, mang ngoai ¢6 tic dung bio vé vi khuin chéng lai sy thdm
cdc yeu 16 héa hoc bén ngoai (vi du: khdng sinh). Mang ngoai ngin chin s xAm nhip
ctia lysozym, nén enzym niy khéng thé tic dong trén peptidoglycan. Nhung néu trude
dé xir 1y 1€ bao véi EDTA thi 16p peptidoglycan nay ¢é thé bi pha hiy. Khi vi khuén
Gram &m mat peptidoglycan chi cdn mang ngodi vA ming t€ bdo chit goi 14 thé cdu
(spheroplasi).

Vi khuan dang L 12 vi khuin & dang thé nguyén sinh va thé cdu tang trudng va
phén chia duge. Dang L ¢6 thé wd lai dang vi khudn binh thudng sau khi khong cdn
chit cim (ng. Dang nay 1a nguyén nhin cla sg nhiém man tinh va khong nhay cam
vdi kKhdng sinh tdc dong trén thanh t€ bao, gay kho khan cho tri liéu.

Vai tro wrong su nhuom mau Gram

Phuong phdp nhuém mau Gram duoc nha vi tring hoc Pan Mach Christian
Gram hoan thién vao nam 1884.

Trong phuong phap nay, diu tién vi khudn dirge ¢ dinh trén lam bdi nhiét roi
nhudm v6i phdm mau tim tinh thé hodc tim gentian. Day 1 giai doan nhuém don. Sau
@6 mau duoe xit 1¥ véi hon hop I, + KI (dung dich Lugol) ¢6 tdc dung nhu chat ¢6 dinh
miu. Giai doan tiép, duoc tdy rira véi aceton hodc alcol. Cudi ciing duge nhudm lai véi
mot pham mau khdc nhy fushin hodc safranin. Két quéd vi khuin Gram duong s& cho
mau tfm, trong khi vi khudn Gram am cho miu héng. Trong mot thdi gian dai, co ché
nhuom man Gram con 12 mot bi mat. Nhung hién nay, dira vao nhiing su hiéu biét vé
¢du (ric thanh (€ bao vi khuén, ¢6 thé thiy ro su khic biét vé thinh t€ bao vi khuédn
Gram duong va Gram 4m gidp gidi thich co ch& nhuém mau nay.

35



https://nhathuocngocanh.com/

36

Acid teichole _-Acid lipoteichoic  nagetyimuramic acid

Peplidoglycan
Chubi acid ami

“Xuong sdng”
CHu tric peptidoglycan  carbohydrat

Porin protein
Pnaspholipid
Lipoprotein
Enzym va c&c

Thanh 1€ naa{mng o _.  hogt chét khac
Peptidogly e e — L G0 phospholipid bén trong

g Lop phosphalipid bén ngoal
.‘/;;-Emg khén’if

guanh t€ bao chél

!
Lipapratein

=0 N-acetyplucasamifMAG)

(1 N-acetyimuramic acid (NAM})

(b) Thant 14 bao vi khudin Gram 2m T Agid amin

Hinh 2.8. Cac chi liét cau tao clia thanh t& bao vi khuén
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Hinh 2.9. C4u tric khac nhau cia thanh t& bao & cac nhém vi khudn
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Hinh 2,10. C&u tric protein mang ngoai vi khudn Gram am

Hinh 2.11. Anh chup 1& bao Staphylococcus aureus
bi vd do tac déng cla penicillin

Su khac biét ¢6 thé duge giai thich la: thanh t€ bio vi khudn Gram 4m chira nhiéu
lipid (c6 thé t6i 20%) trong khi thanh t€ bao vi khuin Gram duong chira rét it lipid
(1-2%). Do dé theo gia thi€t cua Salton, khi tay bing cén, c6n s& Idy lipid tit thanh &
bio vi khudn Gram am d¢€ lai nhimg 16 gitip phdm mau tim tinh thé khuéch tdn nhanh
hon trong khi & vi khudn Gram dwong khuéch tin cham hon. Két qua I vi khuidn Gram
dm bi mdt mau tim va s& duge nhudém lai véi fushin, trong khi vi khudn Gram duong
con gitt mau tim. . s |"

o L
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Vai tro khdng nguyén
Acid teichoic cia thanh 1€ bao vi khudn Gram duong 1a mot loai khdng nguyén.
Polysaccharid ctia vi khudn Gram am c6 tinh khang nguyén goi la khing nguyén
mal ngoai c6 vai trd trong phan ing khang nguyén - khang thé.
Mang té bao chat
Miing t€ bao chit nim dudi 16p thanh 1€ bao.
Cdu triic
Dudi kinh hién vi dién tir c6 thé thdy mang (€ bio chat goém ba 16p: hai 16p ngoai
1a protein va I6p gitra 14 16p déi phospholipid.

Protein nam & ngoai goi 1 protein ngoai bién, protein nam & 16p doi phospholipid goi
la protein noi. Protein chi€m 60% trong lugng ming t€ bio chit.

Lop doi phospholipid chi€ém khoing 40% mang t€ bao chat. Cic phan ti
phospholipid ¢6 phan ky nude d6i ddu nhau, phin wa nude gin véi protein ngoai bién,

Ming t€ bao chit ¢6 tinh linh dong.
Chirc nang
C6 tinh tham thdu chon loc cao dé

Mang 1€ béo chét ¢6 vai trd nhu mot 16p mang thim thdu chon loc. Nhiém vu
hiing diu ctia né [a chuyén chd nhitng chét dinh dudng vio trong t€ bio v dao thii
nhung chat bai ti€t nhu enzym, doc t6 ra khoi t& bao.

Sur hip thu cdc chét theo ba hién tuong sau:

— Su khuéch tdn tr dong: Nhimg chit tan dwoe trong lipid clia mang cé thé
khuech tan ngang qua mang. Su khuéch tdn niy ty thuoc thang néng do.

— Su khu&ch tin dé ding: Do mang t€ bao chdt chifa nhiéu heé théng chuyén chés nhu
h¢ théng chuyén chd cde ion vo co, dudmg, acid amin. Céc hé théng nay cé tinh
chuyén bi¢t va khoéng phu thudc thang néng do.

— Chuyén chd chit dong: Su chuyén chd nay cdn nang lugng ATP va céc hé thong
chuyén ché dic biét. Néng dé cia chét cdn chuyén chd ¢6 thé cao hon 3 - 4 ldn
néng do bén ngoii 1& bao.

Ngoai ra tinh linh déng clia mang t€ bao gidi thich sy di qua miing clia mot vaj
chét nhu cdc acid amin va cdce base nito khéng tan trong lipid.
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Méng (€ bio chat chita nhitng hé théng chuyén chd electron nhu cytochrom, céc
enzym ho hdp nén cé nhiém vu nhu ty thé cia t€ bao nhan that.

Vai 116 trong s phdn bao

0 mt s6 vi khudn, nhdt 1a vi khudn Gram duong ¢6 mot hay nhiéu phidn mang t€
bio chét khong déu cuén lai trong mét bao goi 1 mesosom. Chiing thudng xudt hién
khi ¢6 su phéin bao. Mot vai loai mesosom cé dang tdi, mot s6 khidc cé dang mong nhu
~ phién kinh. Loai sau thuong cé & vi khuéin dang thé nguyén sinh.

Ngoai ra, mesosom ¢6 nhiém vu sinh 16ng hop thanh (€ bio va ¢6 thé lam ting
dién tich bé mat mang t€ bao chdl gilp cho viéc gin cédc hé théng chuyén chd.

Ribosom
Cu triic

~ Ribosom niim trong t& bao chit, ciu tao bdi rARN (chig€m 60% ribosom va 90%
ARN ctia vi khuén) va protein (chi€m 40% ribosom).

Ribosom ctia vi khudn gém hai tiéu don vi 308 va 508, khi phéi hop cho ribosom 708S.
tc ndng

~ Ribosom c6 nhiém vu sinh tong hgp protein ¢ giai doan dich ma. Qud trinh sinh
g hop protein gém 3 giai doan:

- — Giai doan khdi ddw: Khi chua c6 su sinh t6ng hop, hai ti€u don vi 308 va 50S nim
riéng ré trong & bao chdl. Bat ddu sinh t6ng hop, 308 s& gin vio mARN & codon
khoi diu 1a ma codon AUG. Sau d6 tARN sé gin acid amin déu tién tuong dng vG6i
codon AUG la formylmethionin (-NH, ctia methionin bi formyl héa) tai vi tri P.
Cudi giai doan nay, ti€u don vi 508 s& phéi hop vdi 308 thinh ribosom 708.

= Giai doan kéo dai: tARN thit hai s& van chuyén acid amin tuong Gng vdi codon
thit hai trén mARN vi gin vio vi tri A. Sau d6 lién két peptid s€ duge thanh lap
gifta nhém -COOH cia formyl methionin vd nhém -NH, ctia acid amin méi
(duge xic Ldc bdi enzym peptidyl transferase), ti€p d6 tARN thi nhat s& roi vi
tri P vt tARN thit hai hodn vi tir vi tri A sang vi tri P.

" — Giai doan két thiic: Qua trinh sy sinh téng hop dién ra lién tuc nhur trén bing
céch gan timg acid amin vao day peptid va s& két thiic khi ribosom gép bo ba
két thiic, (Qua trinh ¢6 thé 12 mot trong céic codon UAA, UAG, UGA (khong
tuong 1ng vai acid amin ndo). Nher yéu 16 R (release factor), tARN s& hodn vi
Iin cudi va tdch khoi day peptid. Sau dé 308, 508 va day peptid cing mARN
duoc phéng thich ra t& bio chat.

Trén mot mARN c6 thé ¢é nhiéu ribosom cung téng hop protein goi la polysom.
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Cdu triic rARN ;

Tiéu don vi 508 gém hai day 23S va 5S. Day 23S gém khoang 2904 nucleotid,
day la ARN co cau, Day 58 gom khoang 120 nucleotid ¢6 nhiém vu gin tARN vio
vi tri A.

Tiéu don vi 30S c6 mot day 165 gém khoang 1500 nucleotid. O vi khudn dé
khing kanamycin, soi 168 c6 adenin ddu bi metyl héa & C,. O vi khudn nhay cim,
adenin nay la dimetyl.

Cdu truc protein:
Tiéu don vi 508 ¢6 34 protein ky hi¢u L1 dén L34.

Tiéu don vi 308 c6 21 protein ky hiéu S1 dén S21. S1 c6 nhiém vu gin mARN
vao ribisom; S6 gan formyl methionin; S2, 83, $4 ¢6 nhiém vu gin aminocyl 1ARN;
S12 c6 vai tro trong su dé khédng streptomycin.

Thé nhan

Nhiém sdc thé ciia t&€ bao vi khudn nim trong t€ bio chdt, khéng cé mang nhan
bao quanh. Do vay vi khudn khong ¢6 nhan chudn nhu (€ bao nhan that. Thuat ngit thé
nhan d€ chi viing & bao chat chita nhiém sic thé.

Nhiém sac thé don boi chi gdm mot phan tir ADN c6 dang vong, khong lién két |
vdi protein nhu ¢ t€ bao nhan that. |

ADN c6 trong lugng phan tir kheing 3x10° dalton.

Mac dit nhan don so nhung vin chita ddy du yéu t6 va nhiém vu nhu nhan cla
sinh vat nhén that.
2.2. Nhitng bd phan khéng bat buéc

Nang va glycocalix
Nang

Nang bao & phia ngodi vi khudn, ¢6 cdu tric dam dac nhu mot bao. Nang cé bin
chal la polysaccharid hodc protein. Nang c6 & nhiéu loai trye khudn, ciu khudn nhung
khéng ¢6 & xodn khuén.

Nang ¢6 tic dung bio vé vi khudn. Véi thanh phin nuée cao, nang chéng lai su loai
nudc va ngan cin nhimg chat dinh dudng di theo con dudng nay. Trong co thé né chéng "
lai su thuc bao. Vi khudn gay bénh c6 nang la vi khuidn doc. Vi du: Preumococcus
pneumoniae mit nang s€ vo hai.
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P lycocalix cgqgn c .;.Irl!lr% hoc gidng nhu sang, nhung 13p chat tiét o dang long
léo gin it véi 1€ bio. NG thudmg céu triic bdi nhimg soi nhu mang ludi, gitip vi khudn
gin vao bé mat ciia t€ bao vat chi. Vi du: Streptococcus mutans <6 glycocalix cau tao
boi dextran (16ng hap tir saccharose), la nguyén nhan gay siu rang ¢ nguoi.

Tiém mao

Tiém mao la nhitng s¢i rdt nho, dai tir 3 -12 pm, manh mai (d = 0,01 - 0,03 um)
¢hi thily duoc & kinh hién vi thudmg bing phuong phdp nhudm dac biét. C6 vai trd
trong su di dong cha vi khudn vi cé tinh khdng nguyén goi la khdng nguyén H.

Tiém mao ciu tao bdi mol protein soi goi |2 flagellin ¢ tinh dan hdi nha myosin
ctia co. Tiém mao bat diu hinh thanh tir mét tiéu thé trong 1€ bao chal.

Su phan bd cua tiem mao 1a mot dac diém cé thé ding dé phan loai (xem thém
hinh 2.12):
— Tiém mao & ddu: don mao (monotrichous) va da mao chim (lophotrichous).
— Tiém mao ¢ hai dau: ludng mao (amphitrichous).

~  Tiém mao bao xung quanh vi khuan: chu mao (peritrichous)

(e) T 1.

Hinh 2.12. Cac loai titm mao & vi khudn
a. Bon mao; b. Lugng mao; ¢. Ba maoc chum; d. Chu mao
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Pili [a nhitng soi ngdn hon va nhé hon tiém mao, khong ¢6 nhiém vy trong su di
dong ciia vi khudn. Pili ddu tién duge tin thdy & vi khudn Gram am (Neisseria
gonorrhoeae).

Co6 hai loai pili:
Pili phai

Pili phdi hién dién & nhimg vi khudn 6 yéu (6 phdi (phdi F*), vi khudn khong
chira y&u (6 phdi la vi khuén phai F . Pili phéi duge thanh 14p boi yéu t6 phdi F trong
1€ bao chdt, ¢6 nhiém vu tao su ti€p hop giita vi khudn phdi F* va vi khuén phai F~ dé
¢6 sur di chuyén gen.

S6 luong pili phéi thudmg it (E. coli ¢6 4 pili phai).
Pili thuong

Pili thudng ngan hon pili phdi nhung o6 dudmg kinh I6n hon. Pili thudmg ¢6 s6 lugng
nhiéu hon pili phdi (vi du: E. coli 6 khoang 100 pili thudng) (hinh 2.13).

Ngudi ta tim thdy trong cfu tric clia pili c6 mot loai protein goi 12 lectin. Pili
thudng c6 nhiém vu trong sy bam dinh ciia vi khudn vio & bio chil, Su dinh vao cia
pili cd tinh chuyén biét. Tinh chal nay do lectin ¢é kha ning gén chuyén biét véi mét
loai dudng c6 trong cdu tric glycolipid, glycoprotein & méng t€ bao vat chi. Vi du,
mot s6 vi khudn gay bénh dudng ti€t ni¢u c6 lectin gin chuyén biét v6i galactose cua
glycolipid & dudng tiéu.

Hinh 2.13. Pili & vi khu8n E.coli
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Plasmid 1a phan tir ADN nim ngoai thé nhan vi khudn vi ¢6 thé sdt nhap vao thé
nhin vi khudn. Plasmid cé thé ur sao chép doc lap trong t€ bao. Plasmid duge ding
nhu vecto chuyén chd gen trong cong nghé gen.

Co6 nhiéu loai plasmid. Mot s6 loai chinh la:
Plasmid F (Yéu t6 phdi F)

Yéu t6 phai di duge tim thiy & E. coli K12. Sy hién dién cha plasmid nay quyét
dinh y&u 6 phéi clia vi khudn (vi khudn phdi duc F *). Plasmid nay chia khoang 20
gen vi né quyét dinh su thanh lap pili phéi c6 nhi¢m vu trong sy trong sy di chuyén
\gen gifta vi khudin F* va vi khudn F . Mot s6 vi khudn ¢6 khé ning tdi t6 hop cao goi
Ia Hfr (high frequency of recombination). & nhitng vi khuén nay, plasmid phdi nhu la
‘mot phin clia nhiém séc theé.

Plasmid R (Yéu to dé khdng)

Y&u t6 nay chita nhitng gen gitip vi khudn chéng lai nhiéu tic nhan khing khuin
‘nhv khéng sinh, duge cde nhi khoa hoc Nhat Ban tim ra dau tién nam 1959.

Yéu 16 R ¢6 kha ning di chuyén tir t€ bao nay sang &€ bao khéac, nmmg cling c6
loai khong di chuyén duge. Méi plasmid c6 thé mang nhitng gen dé khidng v6i nhiéu
loai khing sinh (chloramphenicol, tetracyclin, streptomycin, sulfamid ...). Gen c6
rich nhiém trong su di chuyén yéu t6 R goi Ia RTF (resistance transfer factor). Gen
¢6 trach nhiém tao tinh dé khing goi la gen r. Céc plasmid chi chifa r s& khong di
chuyén dugc, plasmid c6 RTF s& di chuyén sang vi khudn khc.

2.3. Cdu trac hat

& Trong t& bio chét vi khufin con chira nhitng hat dic biét nhu metachromatic (hat
bién siic) hay volutin cfu tao bdi polyphosphat (c6 & vi khufn bach hdu), khi nhuom

vGi xanh metylen s& bat mau dim hon. Ngoi ra cdn ¢6 hat luu huynh, nhimg tinh thé

protein ¢6 tinh doc vdi con tring. Ngudi ta con tim thdy mot loai hat goi la
nagnetosome (hat tir tinh) gitip vi khudn dinh huéng trong moi trudng.

Bao tir 14 dang cdu tao dic biét gidp vi khudn chéng nhiing diéu kién khong
thuan loi cia moi trudng (nhiét d6 cao, lanh, kho, dnh sdng ...), 6 & mét s6 vi khudn
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Vo bio tir duge boc boi hai 16p bao chia nhiéu protein co thanh phédn cystein cao
giong nhu keratin. Chinh hai 1dp nay che chd cho bao tir (Hinh 2.14).
Duéi 16p vo ¢6 mang bao tir chét (gém thanh 15i va mang 15i) s& cho ra maing t&
bao chat va thanh € bao vi khudn khi bao tir phat trién thanh 1€ bio sinh dudng.
Nguyén sinh chat ctia bao tir chita nudc vi 4t ca céc enzym cén thiét cho vi
khuan nhung v6i lugng thip, dac biét chia acid dipicolinic.

Nhiém vu ctia bao tir

Cdu tao cia hai 16p bao 6 tinh khdng thim thau cao do, giiip giai thich sy dé
khing cao cha bio tir v6i cdc tac nhan ngeai cdnh khic nghiét. Muo6n diét bio tir can
cac di¢u kién nhiét dé cao (120°C trong 20 phit d6i véi nhiét &m hay 165°C trong 2
210 ddi vdi nhiét kho). Noi bao tir 1a hinh thite duy tri loai cta vi khudn.

—y-- Ldp bao trong

Ldp nén
ngoai bao W

Lép bao ngoai

Hinh 2.14. Bao tir vi khuan
(a) Bac tr hinh thanh & dau t& bao Clostridium lam cho té bao ¢é hinh dii trong nhin qua kinh hién vi quang hoc.
(b) Cau truc chi tiét clia bao tif Bacillus thuringiensis nhin dudi kinh hign vi dién tlrxuyén thau,
(c) Hinh chyp dudi kinh hién vi dién tir cla cac bao I dang ndy mam (x 30. 000)
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TU LUGNG GIA: Chon cau tra 1oi diing

1. Cdlu triic nao ctia peptidoglycan c6 thé bi thuy phén bai lysozym:

a, Day glycan ¢. Mucopeptid
b. Cu peptid d.bviac
2. Vi khudn c6 khi ning bam vio t& bio vat chii nhd:
a. Pili d. Protein
b. Glycocalix e. Tatca

¢. Lop mang nhay

NI bdlo tir ctia vi khudn la:

a. Mot phdn ciia t&€ bao me, cé cung co céu di truyén véi t& bio me
b. Mot cdu triic t€ bao dac biét ndm trong t€ bio me

¢. Mot hinh thitc sinh san duy tri loai

d. Mot dang t€ bao duoc hinh thanh khi vi khudn gap diéu kién bat loi
e Tatca

4 Khi nhuoém C. diphteria bang xanh methylen sé thiy ro nhimg tiéu hat, la:
a. Hat du trir c. Hat bién sic

b. Hat tir tinh d. Hat lipid

dinh ciia vi khudn vao t€ bio vat chu 1a nhd pili c6:

‘a. Budmg dac hieu c. Lipid dac hiéu
b. Protein dic hiéu d. Tat cd

6. Vi khudn ndo c6 glycocalix:
. Klebsiella pneumoniae c. Streprococcus pneumoniae
b. Bacillus anthracis d. Streptococcus mutans

7. Vi khuin Gram (-) c6 kha ning dé khdng v6i nhiéu loai khing sinh do:

~ 4 Thanh t€ bao ¢6 nhiéu 16p c. Pili

b. C6 16p ming ngoai d. a va c ding

8. Cephalosporin ¢6 thé di vao € bao vi khudn qua:
a. Porin c. Mang ngoai

b. Peptidoglycan d. a va b ding
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0. Khéng sinh ndo ngan cin su tao chudi peptid ngay tir acid amin thi 2:

a. Chloramphenicol ¢. Tetracyclin
b. Erythromycin d. Lincomycin
10, Pic diém nao quan trong nhét giip cho su phan logi vi khuin Gram (-):
a. Cach xip x€p cua t& bao ¢, Phin img sinh héa
b. Céch sap x&p clia tiém mao d. Phidn ing huyét thanh hoc

TAI LIEU POC THEM
1. 1. Edward Alcamo. Fundamentals of Microbiology. 4™ edition, 1993. The
Benjamin/Cummings Publishing Company.

> G.J Tortora, B.R Funke, C.L Case. Microbiolagy — An Introduction. 6" edition,
1992. The Benjamin/Cummings Publishing Company, Inc.
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Bai 3

DINH DUGNG VA TANG TRUGNG CUA VI KHUAN

5.

MUC TIEU

I. Xde dinh ditgc cde nhu cau dinh dudng va yéu 16 tang truong cua vi khuan.

Trinh bay duwoc cdch téng tridng, biéu dé ting truong cua vi khudn va cdc
phuong phdp do si idng triuong.

Néu duge cdc yéu 19 moi truomg chinh dnh huong dén sw tdng tridng din s6 va
phdn biét dwge cde nhdm vi sinh vdt theo nhiét do, pH va oxy.

Biét duge cdch kiém sodt su tdng trucng ciia vi khudn.

Ném dwoc cde img dung trong nghién ciu, chdn dodn, cong nghé vi sinh.

1. DINH

DUGNG VI KHUAN

Vi khudn chi yéu Idy cdc chét dinh dudng tir méi trudng xung quanh. Cic moi
liwing nudi dudng nhéan tao cin cung cip diy du nang luwgng, cdc vat liéu xay dung €
bio, cu thé phai ddp img cdc yéu 16 sau:

C6 cdc chat dinh dudng thich hop va cdc nguyén 18 khdc cdn thiét dé tao
nguyen sinh chil, bao gébm ¢ cdc ngubn thic an carbon, nito, chit khodng,
cic nguyén 16 khéc,

Co moi truong thong khi thich hop, 14 khong khi binh thudng hay gia tang
carbonic hoac dudi hét khi oxy.

pH moi trudng thich ing.
b6 am du.

Di¢u kién nudi cdy thich hop.

1.1. Nhu cau dinh dugng

Nhu ciu nang luong

Moi trudng phai chita nhimg chat cdn thiét dé vi khudn chuyén héa, tao ning
luong cdn thiét cho vi khudn téng hop chat séng va di dong, Ba nguon nang lwong

' duge vi khudn sir dung 12 dnh sidng, chit v6 co v chat hiu cao.
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khi, ho hdp trong vi khudn hi€u khi, quang hop trong vi khudn quang tong hop. Mot
diém chung 1a nang lugng quang hogp hay nang luong héa hoc déu duge bién thanh
ATP, mot chdt gidu ning lugng, sir dung dugc b tét ci t€ biao theo nhimg hé thong
giong nhu o sinh vét bic cao.

Céic chét duoc vi sinh vat ding dé tao ATP gém chat hitu co, cdc acid amin,
hydrat carbon, chat vo co nhu CO,, $0,” 7, NOy™, HS.
Chit dinh dudng

Chit dinh dudng c6 thé 1a rhiét yéu (néu khong c6 thi 1€ bao khong tang trudng
duac) va c6 thé 1 ¢d ich nhung khong phu thuée (néu 6 thi dugc vi khuén sir dung nhung
khong bét buoc). Tuy luong chét duge ddi hoi vai lugng 16n hay nho ta c6 hai nhém I
chat dinh dudng luong 16n va vi lugng.

Chdt dinh dudng da luomg

Carbon c6 trong hdu hét cdc thanh phén ciia t€ bao va trong cdc sin phdm trao
6i chat. Khodng mot nira chét kho cila t€ bao la carbon, Chinh vi vily, nhitng hop cht
chita carbon cé ¥ nghia hang ddu trong su séng cua vi sinh vat.

Nguén carbon cho vi sinh vit rdt phong phi. Ngoii nhimg dang carbon v cd
thuan khiét (kim cuong, than chi) ra hau nhu khong ¢4 hgp chit carbon nao ma khong
duge mot nhém vi sinh vat nhét dinh sir dung.

Gi4 tri dinh dudng va kha ning hdp thy cla céc ngudn carbon phu thudc vae:

—  Thinh phén va ciu tao héa hoc clia nguén carbon, dic biét 1a mic do oxy hoa
clia cdc nguyén tu carbon.

—  Pic diém sinh 1y cha vi sinh vat: v6i cic hop chét c6 phan tir thip, nhu mot s6
duémg ching han thi vi sinh vat ¢6 thé déng héa tryc ti€p. Cac hop chat hitu co
cao phan (i (tinh bot, protein ...) s€ dugc thiy phan nh& cic enzym thanh cic
hop chat phan tir thap ma vi sinh var c6 thé déng héa dugc. DGi véi nhimg hop
chit khong tan trong nudc (cellulose, lipid, parafin) thi vi sinh vat hap thu
quanh bé mat ciia ching va phan gidi ching din dén.

D6i véi vi sinh vat quang 1éng hop thi nguén carbon duy nhat la CO,, ddi véi Vi
sinh vét khic thi ngudn carbon co thé 13 carbohydrat, acid amin, acid béo, acid hiru co,
céc base nito, hop chét thom va v6 s6 céc hop chit hiru co khac.
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Ngudn carbon chu yéu cia vi sinh vat la carbohydrat va thutng [a glucose,

lactose, tinh boL.
Phén loai vi sinh vat theo nguén ning lugng va carbon duge t6m tat trong bang 3.1.

Nito' 1a nguyén t& nhiéu thit hai trong t€ bao, 14 thanh phdn chinh cua protein, acid

mucleic. Nito ciing hién dién trong polysaccharid, peptidoglycan, Ti 1€ nito chita trong chét

~ kho clia t€ bao vi sinh vt 1A 12 - 15%. Qua trinh chuyén héa carbon va nito tao céc acid
amin, |4 nguyén liéu dé tong hop cdc phan tr protein.

Nita trong thién nhién & hai dang v0 co va hitu co. Vi 1 thanh phén chinh cta
acid amin v base nito nén nito cé sin & cdc dang nay tir sinh vat chét phin hiy va
khodng héa. Nito cé rat nhiéu trong khong khi, song day chi la nguén nito d6i v6i mot
86 vi sinh vat goi l1a cdc vi sinh vat ¢ dinh nito (Cyanobacteria, Rhizobium,
Azotobacter).

Bdng 3.1. Cdc nhém dinh dudng khdc nhau cua vi sinh vat

Nguén nang L. Sing Ngudn Vi sinh vat
lugng carbon (theo ngudn ning lugng va carbon)
Anh sang  Phototroph Carbonic Quang tv dudng (Photoautotroph)
Hitu co Quang dj dudng (Photoheterotroph)

Chét héa hoc Chemotroph

Chatvd co  Lithotroph Carbonic Hba vé cd ty dudng
(Chemolithoautotroph)

Hiru co Hoa vo cd dj dudng
(Lithotrophic heterotroph, mixotroph)

Chat hiru co  Chemo- Carbonic Di duéng (Heterotroph C-autotroph)
organatroph

Hiru co Dj duéng (Heterotroph)

Tét cd cdc moi trudmg nuoi cdy déu cln phai c6 chita cdc loai hop chat nito ma vi
sinh vat ¢6 thé déng héa duoc. Céc nguén nito thudng duge ngudi ta dung la céc hgp
chift nito hitu co nhu pepton, nude thit, cao ngd, bot dau tuong... va v cd nhu mudi
itrit (cho vi khudn Nitrobacter, Nitrosomonas), mu6i nitrat (cho phén 1dn vi khudn).

Anh huéng clia ngudn nito dén kha ning sinh téng hop cia vi sinh vat khong
nhimg chi phu thuoc vao chinh ban than ngudn nito ma cdon phu thudc vao ti l&¢ C:N
trong moi trudng. Ti 1€ ndy c6 nhiéu ¥ nghia. N6 tao cho vi sinh vit kKha ning trao déi
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enzym dé tién hanh cdc phédn Ung héa sinh theo hudng ¢4 loi.

Phospho cin cho tong hgp ADN va ARN, ATP, phospholipid.... Phospho cd
trong thién nhién & dang vé co va hitu ca. Vi sinh vat ludn thu nhan phospho duéi dang
mudi vé co phosphat, thuong ding KH,PO,. Tuy nhién phosphat hitu co thudng cé
trong thién nhién va duge cdc enzym phosphatase thiy phan, giai phong phosphat vo
ca tur do.

Luu huynh 1a nhu cau thi€t y&€u cua vi sinh vit, vi ¢é trong acid amin (cystein va
methionin) va ¢é trong mot sé vitamin (thiamin, biotin, acid lipoic). Cé thé cung cdp
lru huynh duéi dang hitu co hay vé co nhu sulfat (SO,7) hoic sulfit (HS"). Thuong
dung MgS0O,. 7TH,0.

Kali 1 nhu cdu phd bién. Nhiéu enzym lién quan dén sinh tdng hgp protein duge
hoat héa bai kali. Thuéng dung K,HPO,.

Manesi c6 chifc nang 6n dinh cdc ribosom, ¢6 trong mang & bao va ciing ¢én cho
hoat dong clia nhiéu enzym, dic biét 1A enzym lién quan dén van chuyén phosphat. Do dé
vi sinh vat cdn lugng 16n magnesi dé tang truong. Thudng ding MgSO,. 7TH,0, MgCl,.

Calci khong phiéi la thi€t yéu cho su tang trudng cua nhiéu vi sinh vat. Do6i khi
canxi ¢6 trong thinh t€ bao va déng vai trd méu chét trong su 6n dinh vdi nhiét cua ndi
bao tlr vi khudn. Mac du calci va magnesi nam gén nhau trong bang hé thong tudn
hoan, nhung calci hdu nhu khong thay thé cdac nhiém vu clia magnesi trong t&€ bio.
Thutng dung CaCl..

Natri cin cho mot sO vi sinh vat. Thuong dung NaCl.

Sat ciing can nhi€u cho vi sinh vat. Sit dugc tim thdy ¢ nhiéu enzym trong té
bao, dac biét cic enzym lién quan dén ho hap. Thudng dung FeCl,, FeSO,.

Chat dinh dudng vi luong (nguyén té vét)

Mac dit chi duoc cén v6i luong nho, chét dinh dudng vi lugng khong thé thiéu vi
quan trong d6i véi todn bo sir dinh dudng cua vi sinh vat nhu chat dinh dudng lugng 16n.

Cobalt cin dé tao vitamin B,,, néu thém vitamin ndy vio moi trudmg thi cobalt
khéng cdn cdn nita; cling cdn cho enzym transcarboxylase clia vi khudn 1én men acid
propionic.

Kém c¢6 trong nhiéu enzym nhu carbonic anhydrase, alcohol dehydrogenase, ADN
polymerase, ARN polymerase vii nhiéu protein gin ADN.
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" Molypben c6 trong mot s6 enzym molybdoflavoprotein tham gia khir nitrat hap

thu, N6 ciing ¢6 trong nitrogenase tham gia khir N,.

Péng c6 trong mot s6 enzym tham gia ho hdp vi du cytochrom ¢; hodc mot 50
enzym tham gia quang hop, vidu plastocyanin va mot s6 superoxid dismutase.

Mangan 1am hoat héa nhiéu enzym; ¢6 trong mét s6 superoxid dismutase la cdc
rét quan trong dé khir doc cdc dang doc cia oxy.

Nickel c6 trong cdc enzym hydrogenase ¢6 chifc nang nhéan hodc phong thich H,.

Tungsteng v selen cin cho céc vi khudn c6 kha nang dinh dang chuyén hoa.
Selen 14 thanh phén clia enzym dehydrogenase.

Yéu 16 tang truéng 12 hop chit hitu co cdn mot luong rat nho, thi€t y&u cho su
ing trudng chia vi khudn, nhung (€ bao vi khudn khong c6 kha nang t6ng hop dugc.

MBbi loai vi khudn khdc nhau cdn nhiing y&u 16 tang trudng khdc nhau, d6 l1a do
khi ning t6ng hop khdc nhau ciia t&€ bao vi khudn. Mot s6 vi khudn khong cdn yéu 16
trudng, trong khi mot 56 khdc (vi du Lactobacillus) do bi dot bién céan ral nhiéu,
56 thé 161 30-40 chal cin thiét trong moi trudng nudi cdy ching.

Céc chit thudng ding nhu yéu (6 tang truong 1a vitamin, acid amin, purin,
imidin. Néu ding moi trudng nuoi cdy chia cdc nguyén ligu hiru co phirc tap nhu
men, pepton thi da s6 hodc tdt ca yéu 16 tang truong da duge cung cdp sin. Nhung
1 dilng moi trudng téng hop thi cén phai cung cdp cic y&u 16 tang trudng thudng rét
quan trong.

Vitamin cén véi luong nhd va tham gia vio qud trinh tao nguén nang lugng hoac
iy dimg cdc dai phan tit. Da s6 vitamin ¢6 chitc nang la coenzym. Nhiéu vi sinh vt
¢ tdng hop tdt ca vitamin, nhung mot s6 vi sinh vat cdn duge cung cép sin trong
trudmg. Vi khudn lactic bao gém cdc chi Streptococcus va Lactobacillus duge biét
‘nhu cdu vitamin phic tap, thAm chi hon ca ngudi. Cédc vitamin thudng duge vi sinh
Vit ¢dn 12 vitamin B,, biotin, vitamin By, vitamin B,,.

Acid amin 13 thanh phin ctia protein vA phii duge tdng hop bai vi sinh vat hodc
Iy tix moi trudng. C6 20 loai acid amin khdc nhau cfu tao protein, tat ca phai c6 san

‘cho tiing trudng 1€ bao. Nhiéu vi sinh vat doi hoi cdc acid amin chuyén biét.

 Acid amin thuéng duge cung céip & dang acid amin téng hgp héa hoc trong méi
frudng nuoi cdy. Néu ding nguyén liéu phite tap nhy cao thit, thudng c6 sin tat ci 20

g

acid amin 0 dang tu do hodc peptid ngén hoéc protein.
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trong mot s6 coenzym. Ching ¢6 thé dugc cung cép trong moi truting & dang base nitg

tu do hodc dang nucleosid.

1.2. Méi trudng nudi cay vi khuan

Dua véao thanh phén, méi trudmg nuodi cdy dugc chia thanh hai nhém: méi trudng
tong hop va moi trudng tu nhién.

Méi truong tong hop 1a moi trutng cd chita (4t ¢i cdc chdt dinh dudng cfin thiét
¢ dang héa hoc tinh khiét, do dé ¢6é thanh phdn héa hoc xdc dinh, duoc ding trong mét
6 nghién ciru vi sinh vat. Cdc moi truding téng hop cho vi khuén di dudng thudmg khé
lam va dat tién. |

Méi truomg tu nhién (moi trudng hén hop) 12 moéi trudng cé chita cdc thanh I
phin cdn thiét nhung khong xédc dinh thanh phdn héa hoc; gém hén hop cdc san phim |
hitu co tir thue vat, dong vat, ndm men véi cde mudi thich hop cén cho su phdt trién
ctua vi khudn. Thuong ding cao mach nha, mé déng vat séng, cao men, cao thit,
casein, protein d4u nanh.... Ngay nay phdn 1én cdc méi trudng nudi cdy duge cédc hing
sdn xudt sdn va cung cap cho cdc phong thi nghiém & dang kho, khi sir dung chi cdn
thém nudc dat thé tich, tiét tring trong ndi hap réi phan phoi vao dung cu thich hop.

Dua vio muc dich sir dung, moéi truémg dugce phan loai rat phong phi. Cé thé néu
mot 86 vi du méi trudng trong xét nghiém vi khudn nhur sau.

Méi tricong co bdn (m6i trudng dinh dufing) gém diy di cdc chdt dinh dudng
cdn thi€t thich hop cho da s6 vi khudn ting truémg. Moi trudng dinh dudng chifa
pepton va cao thit hodc pepton va nudc thit, voi 5% natri clorua,

Moi truong 16ng (canh thang) duoc diéu ché bang hoa tan cdc chét dinh dudng
trong nudc. Méi trutmg dinh dudng dic 12 méi trudng dinh dudng long thém chét lim
dac moi truong vi du nhir | - 2% thach, silicagel.

Moi truong chuyén ché chira rit it chit dinh dudng (chi ¢6 mu6i dém) di dé vi
khudn séng nhung khéng phdt trién, ding dé chuyén ché miu v bénh phdm. Moi
truong thuong dung 1a Cary -Blair.

M i truong phong phi (mol trudng tang sinh) 12 méi trudng co ban thudng duge
pha thém mdu, huy€t thanh, dich nd&m men, acid amin hodc cdc hén hop chat dinh
dudng khic dé so bo phan l4p vi nuéi cdy cdc vi khudn “kén @n” (thudng la tic nhin
gy bénh). Vi du méi trwdng thach mau dé phén lap Streptococci gay bénh dau hong
va s6t phat ban; thach chocolat dé kich thich ting trudng cia Neisseria.
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Mai truomg chon loc 13 moi trudng ngoai nhimg chat dinh dudng cin thi€t con
chita chédt ngan chan sy tang trudng cha hdu hét cdc loai vi khudn trir loai mudn khao
sit, Dua theo thinh phén itc ché c6 trong mo6i trudng nhiu hay it ma ngudi ta phin
biét thanh moi trudmg chon loc it (vi du EMB), chon loc vira (vi du SS) va chon loc
phiéu (vi du BSA). EMB (Eosin Methylene Blue agar) ¢6 chita duong lén men bai
Escherichia coli va cdc vi khuidn Gram 4m khdc, nhung cling chda cosin va xanh
methylen 1a hai chit nhuom itc ch& cdc vi khudn Gram duong. SS (Salmonella va
Shigella) c6 chita mudi mat, brilliant green e ché cdc vi khudn Gram duong va E. coli,
gitip cho Salmonella va Shigella moc dé.

Moi trudmg chita khing sinh cting ¢6 thé duge ding trong phéan 1ap chon loc. Vi dy
thach Bordet - Gengou c6 1UT penicillin /lml moi trudng, khdng sinh s& gi6i han sy phat
wién ciia vi khudn Gram duong dudng hong va ¢6 thé phan lap Hemophilus pertusis.

Moi truomg phan biét 12 moi trudng cé dac tinh lam cho khudn lac vi khudn
mu6n cdy xudt hién véi mot hinh thirc riéng biét gitp ta xdc dinh dugc loai vi khudn
d6, bing cich thém cdc tic nhan dac bigt vao madi truong dé thic ddy hoac ngan chan
sut phét trién vi khudn d6. Vi du thach MC (Mac Conkey) c6 chia chit nhudm do trung
tinh, tim tinh thé, dudng lactose. Cdc vi khudn 1én men dudng lactose cho cdc khuin
lac dd, cdc vi khudn khdc cho khudn lac khong mau. Ngoai ra thach MC chifa muSi
mit iic ché su ting trudng vi khudn Gram duong nén moi trudng nay vira la chon loc
vira la phan biét.

Méi truwomg xdc dinh tinh chdt sinh héa 1a moi truong ding dé phat hién hoat
tinh enzym cha vi khudn thudn ching. Vi du nhu méi trudng urea dé thir khd nang
phin gidi uré thanh amoni va CO,, cdc moi trudng chia mot loai dutng dé thir kha
nang lén men cdc carbohydrat khdc nhau thanh acid va khi.

Ngoai ra, mot s6 vi khudn khong thé nu6i cdy trén moi trudng nhan tao ma doi
hoi moi trudng mé séng, vi du nhu Rickettsia va Chlamydia. Ching phai tang truong

trong Iritg da thy tinh (c6 phoi), md nudi cdy, dong vit va cic moi trudng khic 6 &

bao song. Phét hién va nubi cdy céc vi sinh vt nay khd khé khan.
2. SU TANG TRUGNG CUA VI KHUAN
2.1. Khai niém

Su tdng trudng té bao. Trong vi sinh hoc, tang truéng duoc dinh nghia la sy gia
ting 56 1¢ bao. Tang trudng |4 hoat dong cn thiét cha vi sinh vat dé duy tri loai. Hiéu
biét su tang trudng cua vi sinh vat khéng chi la kién thite khoa hoe co bian ma con dé
ki€m sodt tang trudng ching.
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TE bao vi khudn 14 bd may téng hop cé thé tr nhan déi véi sir tham gia clia
khoédng 2.000 phén itng héa hoc.

Sinh sdn phdn d6i. O hiu hét t€ bio nhin nguyén thuy, sy tang trudng clia mot
1€ bio rieng ré kéo dai dén khi t€ bio chia thanh hai t& bao mdi goi la sinh san phan
doi (hai (€ bao ¢6 tir mot t€ bao). Khi nudi mot 1& bao truc khudn, vi du Escherichia
coli, t€ bio kéo dii dén khodng chiéu dii cha hai t€ bao nhd nhét va tao vich ngin dé
tach thanh hai té bao con (hinh 3.1).

__ ADN

.{}. Sao chép ADN

G| /1€ b2
~ Tao vach ngan
CED
mm Hoan tat tao véach riéng ré

m{}m Tach riéng 1€ bao

Hinh 3.1. Qua trinh sinh san phan doi d vi sinh vat nhan nguyén thdy hinh que

Th&i gian cdn dé hoan tit chu k¥ tang trudng cha vi khudn rit khic nhau tiy
thuoc nhiéu yéu 16 vé dinh dudng va di truyén. 3 diéu kién t6t nhat, vi khuin E. coli
¢6 thé hoan tat chu k¥ nay trong khodng 20 phiit: mot s6 vi khudn c6 thé tang truong
nhanh hon E. coli, nhung nhiéu vi khudn tang truéng cham hon nhiéu. Kiém sodt sy
phan chia t€ bio 1a mot qua trinh phic tap gin lién vdi viéc sao chép nhiém sic thé.

Mot s6 dinh nghia

Sw ting truomg 1 su gia ting vé s6 luong té€ bo vi sinh vt vi ciing ¢6 thé do
bang su gia tang sinh khdi vi sinh vAL

Tde do tang tredng 1a sy thay doi vé s6 € bao hodc sinh khéi t¢ bio trong mét
don vi thot gian,

Thoi gian thé hé 1a thoi gian cdn dé€ s6 (€ bao nhan doi va doi khi ciing dugc goi
la thai gian nhan doéi.

Ting truong liiy thiva 1a sy ting trudng c6 s t& bao tang gidp d6i & mbi giai
doan (hinh 3.2.a). Néu vé dd thi biéu dién s6 1€ bao theo logarit va thdi gian theo s
hoc (d6 thi bdn logarit), ta ¢6 duding biéu dién logarit 10 (log,,) s6 1€ bao 1& mot dudng
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théng (hinh 3.2b). Tir duding thang nay cé thé doc ngay s6 t&€ bao dang tang truong liy
thita hoic uéc lwong thdi gian the hé .

Mot trong nhimg dac trung cla tang trudng 10y thira 1a ban ddu rée do gia ting s6
biao cham nhung sau d6 tang 1én nhanh do s6 t¢ bao ting theo lily thira. Vi du trong
nghiém & hinh 3.2, 10¢ dg sin xudt t€ bao trong 30 phit tang trudng khi bit ddu 1a 1
baio trong 30 phiit. Tuy nhién & giita 4 va 4.5 gio, t6c do san xudt t€ bao 1a 256 t&
‘bio trong 30 phit.

Tinh thoi gian thé hé. Trong tang truéng ldy thira, s6 t€ bao vi khudn nuéi cdy
ting theo cfip s6 nhan cita 2. Khi 2 (€ bao nhan doi (dé trd thanh 4 t€ bao), ta c6 thé
1 dién 12 2' — 2% Khi 4 t€ bao trd thanh 8, ta ¢é thé biéu dién 12 2" > 2°, va v.v....
7 14n nhan doi trong giai doan ting trudng Iy thira, ta c6:

N=N2"

7 d6 N = s6 t& bao cudi cling, N, = s6 t€ bao ban diu va n = sd thé hé trong giai
lily thira. Thoi gian thé hé g cla dan s6 t€ bao duge tinh 14 #/a, trong do t 1a gio
phiit ting trudmg Ly thira. Nhu vay khi biét s§ t& bao ban ddu va kél thic trong
1€ bao tang trudmg lly thira thi ¢6 thé tinh » va tir d6 tinh thoi gian thé hé g.

(L)

Thai gian (giey) Téng s6 1€ bac F
0 1 [~ }
05 2 I Logarit
1 4
86 hoe
15 8 ?
2 16 ;ﬁfﬁ? § S0 16 bao
25 32 : = (logarit)
3 64
35 128
4 256
45 512
5 1.024
55 2.048
10 1.048.576

Thdi gian (gid)

Hinh 3.2. T6c d8 tang trudng cla vi sinh vat nudi cdy

(a) 56 ligu dan s& nhan doi moi 30 phut,
(b) Buding v& s6 liéu theo s6 hot (truc tung trai) va theo logarit (truc tung phai).
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Tinh n tir phuong trinh N = N,2" nhu sau:

N = N2"
log N=log N,+ nlog 2
log N—log Ny=nlog2

- logN —logN, logN —logN,
log2 0,301
=33 (log N —log Ny)
Tir s6 do N va N, c6 thé tinh dugc n va thoi gian thé he.

M6t chi s6 khdc coa téc do tang trudng 1a hé 56 téc do tdang truong, viet tat lak.
He s6 toc do tang trudng c6 thé duoc tinh lak =In2 x g' = 0,693 x g’ va cd don vi la
dao nghich clia gidr (gid'). Khi g 13 s6 do thoi gian dé sd t€ bio trong quin thé gap doi
Ién, % 14 s6 do s6 thé hé xdy ra trén mot don vi thdi gian trong tang trudng iy thira,

Khi bi€t n va 1, nguoi ta ¢ thé tinh g va k cho cdc vi sinh vat khic nhau nuoi & céc
diéu kién khéc nhau, Diéu ndy c6 ich dé t6i vu héa cic diéu kién nudi cay vi sinh vat va
cling dé kiém tra dnh hwrdng duong hofic am clia mot s6 bién phap xit 1y vi sinh vat.

2.2. Su tang trudng trén moi trudng Idng va chu ky ting trudng cda quan thé

Khi nuéi cdy trong binh kin (con goi la nuoi cdy mé), dudng cong tdng triong
dién hinh cho mot quén thé 1€ bao duge minh hoa nhu trong hinh 3.3. C6 (hé chia
dudmng cong ting trudng nady thanh cdc pha khdc nhau 1a pha tiém dn, pha lity thita, pha
an dinh va pha chét.

Céac pha téng trudng

Chét
Pém song b

Log,, s8 vi sinh vat séngiml
L
'#
/
()
Mat dc’; quang

Thai gian

Hinh 3.3. Budng cong téng trudng dién hinh cla quén thé vi khudn

36



~https://nhathuocngocanh.com/
Pha tiém an

Trong moi trudng mdi, vi khudn khéng bit d2u tang trudng ngay, ma chi sau mot
giai doan thai gian goi 1d pha tiém an. Pha nay ¢6 thé ngdn hoidc kéo dii tily trang thii
- nubi cdy vi cic diéu kién tang trudng. Néu cdy vi sinh vat dang tang truong ldy thira
¥ao ciing mot loai moi trudng va & cing cde diéu kién nuoi cdy thi sé khong cé giai
~doan tiém an va tang trudng liy thita sé bit ddu ngay 1ap tic. Tuy nhién néu cdy vi
sinh vat gia (pha 6n dinh) va khong cdy vao ciing loai moi trudng thi thuding sé c6 giai
doan tiém dn do cdc 1€ bao niy bi can kiét cdc thinh phan thiét y&u va cén c6 thoi gian
~ d€ tdng hop lai cdc thanh phdn d6. Khi chuyén tir moi trudng gidu qua moi trudng
‘nghto hon, vi khuén ciing trdi qua giai doan tiém dn. Pay la vi khi tang trudng trong
‘moi trudmg nudi cay dac biét, € bao phai ¢6 déng bo ddy du cdc enzym dé téng hop
ciic chat chuyén hoa thiél y€u khong ¢6 trong moi trudng d6. Khi chuyén vao meéi
trudng mai, can co thdi gian dé téng hop cdc enzym méi.
Pha liiy thira
' Nhu did duoc trinh bay & phan trén, trong pha niy s6 1€ bao tang theo cip s6
Cic t€ bao trong pha nay thuong cé trang thai manh khoe nhat va la trang thdi 1y
twéng dé nghién cttu vé enzym hodc cdc thanh phin khéc ciia 1€ bao. T4t ca cdc thanh
in do duoc clia t&€ bao nhu protein, ARN, ADN hodc sinh khai déu gia ting cung toc
Viti I¢ cdc thanh phén t€ bao duy tri khong d6i sudt giai doan niy, nén c6 thé xic
thay déi s6 lugng cha bét cif phin dic biét nao dé chia 1€ bao bing céch do su thay
‘doi cia mot thanh phén.

Trong thoi k¥ nay, dan s6 vi khudn gia ting, cho t&i khi moi trumg bi can dén
chal dinh dudng hoidc doc t6 tich trit trong moi trudmg do hién tugng bién dudng thai
Khi néng do t&€ bao vi khudn khoing 10°/ml thi sir khuéch tdn oxy trong moi trutng
iong thuc hién duoc, do dé s tang trudng sé giam.

Hau hét cdc vi sinh véit don bao déu co tang truong luy thira nhung téc do ting
trrong lily thira khac nhau rdt nhiéu. Téc d6 tang trudng liy thira chiu dnh hudng bai
cdc diéu kien moi trudmg (nhiét do, thanh phin méi trudng nudi ciy) ciing nhy cic dic
h di truyén ciia chinh vi sinh vat. N6i chung céc vi sinh vat nhian nguyén thity tang
g nhanh hon nhan that, va cdc sinh vat nhan that nhd tang trudng nhanh hon cic
sinh vit nhan that 16n.

Pha liiy thira kéo dai chi 4 - 10 gid cho da s6 vi khuén tang trudng nhanh.
¥ nghia thuc té"

~ Neéu ta cdy vi khudn & giai doan logarit vio mdi trudng méi cling thanh phédn
thi vi khudn sé ting truéng logarit ngay, trainh duoc giai doan tiém 4n.
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—  DE giir vi khudn & giai doan logarit mot cdch lién wc, phai ding phuong phap thay

thé moi truémg mdai lién tuc véi nhimng thiét bi nhu Chemostat, Bretogen ...
Pha on dinh

Khi nuéi ciy trong moi trudng loéng, ting trudng iy thira khong dién ra vo han
dinh. D&n mot thoi diém hodc 1a (1) dinh dudng thiét y&u clia méi truong nudi bi ding
hét hoic (2) mot vai san phidm thai cia vi sinh vat dat dén mitc kiém ché va lam ngung
tang trudmg 1iy thira hodc cd hai cling xay ra. Tai thoi diém d6 quédn thé t€ bao di vio
pha 6n dinh.

Trong pha 6n dinh, $6 t&€ bdo mdi sinh ra bang s¢ t&€ bao cii chét di. Tuy khong cd
sif ting trudng nita nhung nhiéu hoat dong cua t&€ bao ¢6 thé vén tiép tuc, ké ca chuyén
héa niang lugng va qua trinh sinh tdng hop.

Pha suy thoai (pha chét)

Sau pha én dinh, ty sudt chét tang ddn dén mot mic 46 cd dinh véi thii gian, v
thay déi tity thuéc vao loai vi khudn va diéu kién moi trudng. Trong vai trudmg hop,
chét déng nghia vai su ly gidi 1€ bao. Thong thudng sau khi da s t&€ bao da chét, tj
sudt chét giam rd rét vi s6 it t&€ bao song s6t s& t6n tai trong vai thing hodc vai nam vii
chat dinh dudng do t&€ bio chét thodi hda thai ra.

Cén luu v Ia cdc pha clia dudmg cong tang trudng vi khudn trinh bay trong Hinh
3.1 phin dnh cdc bién ¢6 trong quin thé t€ bao, khong phdi trong céc t& bao riéng biét,
Ciac khdi niém pha tiém dn, pha liiy thira, pha 6n dinh va pha chét khong 4p dung cho
cdc t& bao riéng 1é ma chi dimg cho quin thé 1€ bao vi sinh vaL

2.3. Po su ting trudng

Po su téng trudng dan s6 bang cach theo dbi sy thay doi s& luong t&€ bao hoie
trong luong khéi t€ biao. C6 mot s6 phuong phdp dém s6 (€ bao hodc wéc lugng khéi i€
bao, ty vi sinh vat hodc muc dich ma chon phuong phidp thich hop.

Xic dinh toan phin vi khuén
Pém tong 50 ¢ bdo

Phuong phdp dung kinh hién vi dé dém s6 1€ bao trong dan s6 goi la phuong
phip dém truc tiép bang kinh hién vi. Tiéu ban dém ¢ thé 12 miu kho hodc miu .
Véi chc miu 16ng, phai ding cdc budng dém dic biét. Cdc bubng dém ndy ¢6 dudng ke
& chia bé mit ban kinh thanh nhiing 6 vuéng nhé. Phii mét thé tich rit nho v ch th
xdc lén mdi 6 vuong trén viing ké vach. Bém dudi kinh hién vi s6 t& bao trén mot don
vi dién tich, suy ra s& t€ bao trong thé tich.
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Day la cach udc Tugng 56 t€ bao vi sinh vat nhanh, tuy nhién né cé mot sé gidi

~ han: (1) Khong phan biét cdc t& bao chét véi song. (2) C6 thé dém s6t mot s6 1€ bao
nho. (3) Khé dat duoc chinh xdc. (4) Cin cé kinh hién vi phan pha trong trudmg hop
miu khong nhudm dugce. (5) Phuong phip nay khong thich hop d6i véi huyén phu cé
mit do 1€ bao thép.

Do Ui trong cua té bao
Phuong phédp ndy do trong luong khé cilia 1€ bio trong mot don vi thé tich moi

truomg long bang cdch rira sach khéi vi khudn, 1am khé réi can. Ky thuat nay khé
chinh xdc.

Do do duc s6 1€ bao

Do d6 duc 1a phuong phdp nhanh va khd hitu dung dé wéc lugng s6 té€ bio.
uong phap dua vio su phin tdn dnh sing khi di qua huyén phii té bao. Cang c6 nhiéu
€ bio, 4nh sdng cing bi phan tdn va do d6 huyén phii cang duc hon. Do d6 duc c6 thé
ir dung quang ké hodic quang phd ké, cic thiél bi nay cho dnh sing di qua huyén phi
1€ bio va phit hién luong dnh sdng khang phan tan (hinh 3.4).

O néng do cao, 4nh sédng phén tdn bdi &€ bio nay cé thé phan tdn trd lai boi 1€ bao
¢ va hién vao quang k& nhur 14 n6 chua hé bi phan tan, lic dé s& mAt yén tinh giita
bio va dé duc, Tuy nhién trong gidi han cho phép, do do duc rat chinh xdc, ¢6 wu
a nhanh va dé thuc hi¢n. Ngoai ra ti€n hanh do do duc thuong khong hodc it lam
hity t€ bao. Vi viy do do duc duge 4p dung rong rdi dé theo dai tée do ting trudng
sinh vat nudi, cling miu d6 ¢6 thé kiém tra lip lai v v& s6 do theo thoi gian trén
‘bin logarit, va dugc ding dé tinh thdi gian thé hé cta vi sinh vat nu6i.

0 ho ! Quang Ban vi doc

Ing kinh 18 bao (o) (doarhsdng  1.Quang phd k& cho mat &
khongphén  quang (OD) = Log IO/
tan ) 2 Quang k& cho ddm vi K

1 don vi Klett = ODV0.00:

Hinh 3.4. Do d6 duc cla tang trudng vi sinh vat
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Cidc phuong phap khic

C6 thé do néng do 1€ bao bang cdch do ndng do clia mot chat cin thiét trong
thanh phén ciu tao (¢ bao nhur dinh lugng nito toan phédn bang phuong phap Kjehldal.
Xiéc dinh vi khuan song
Pém song (dém dia hodc dém khudn lac)

TE bao s6ng dugc dinh nghia 14 1€ bao ¢6 khé ning phan chia va tao 1& bao con.
Cach thong thuong dé tién hanh dém séng 1a xéc dinh s6 1€ bao trong méau c6 kha nang |
ta0 khudn lac trén méi trudng thach thich hop, méi t& bio song c6 thé tao mol khudn
lac. C6 hai cdch ti€n hanh dém dia: phuong phép tréi dia vi phuong phip do dia.

Pém séng c6 thé ¢6 sai s& 16n, dé ddm bio chinh xdc phai ti€n hanh rit cdn thin
va lap lai vai dia & céc do pha lodng chinh. Thudng phai xdc dinh cdc diéu kién nudi
(moi trdng, nhiét do, thai gian) dé€ c6 s6 khudn lac t6i da d6i v6i vi sinh vat nghién
citu vi sau dé ludn dp dung céce diéu kién nay.

K&t qua dém séng thudng duge bidu thi bing don vi tgo khudn Ige (CFU) thay
cho sd'té bao sang.

Dém song tuy khé thue hién nhung cho thong tin t6t nhét vé s0 t&€ bao song nén
duoc dp dung rong rii. Day 1a quy trinh thudng qui trong kiém tra thuc phdm, sin
phdm tir sifa, y 1€ va vi sinh vat nude. Uu diém ciia phuong phép i c6 o nhay cao: ¢0:
thé d&ém duogc mau chita vai 1€ bao nén cho phép phdt hién nhay cdc san pham hoic
nguyeén liéu nhiém vi sinh vat. Ngoai ra néu trong quy trinh dém sOng ding moi trudng
nuoi cdy chon loc cao va diéu kién tang truéng dic biét sé cho phép chi dém cdc loal @
bao dac biét trong dan s6 hon hop céc vi sinh vat.

Cde phuong phap khac
~  Xic dinh lugng CO, gidi phéng hay oxy hap thu.

—  Xac dinh san phdm cla vi khudn.
2.4. Nhifng y&u t8 anh hudng dén su ting trudng

Ngodi tuong tic gilta cdc vi sinh vat véi nhau, moi rudng co thé c6 anh hudng
dang ké dén chuyén héa v tang truéng cha ching. Bon yéu t6 moi trudng chinh kiém
sodt tAng trudng vi sinh vat 1a nhiét dé, pH, nudc co san va oxy. Cin phan biét il
hudng clia moi trudng lén khi nang séng cba vi sinh vat véi dnh hudng lén su ting
trudmng (sinh san).
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Nhiét do

Nhiét do c6 thé dnh hudng 1én vi sinh vat song theo hai cdch nguoc nhau. Khi
nhiét d6 tang, cdc phan ing héa hoc va phan ing enzym trong t€ bao dién ra @ t6c dé
nhanh hon va su tang trudng tré nén nhanh hon, Tuy nhién khi vier qua mot nhiét do
nhdt dinh, mot s6 protein c6 thé bi phan hiiy khong thé phuc héi. M&i vi sinh vat cé
nhiét do t6i thiéu ma dudi nhiét 46 46 su ting trudng khong dién ra nita, nhiér d¢ 16i
da ma néu cao hon d6 khong thé cé tang trudng (hinh 3.5).
'

Ciéc

o mmm

g | v ifo @ tang 8w
T8 thidy Tal da -
Ma ; chc Frotein ;
qimt'v:r?:'lqﬁl phé héngmang 18 bao
ohdm nén tBng nng chit; nhigt ty gidi
khong x8y ra

Hinh 3.5. Anh hudng clia nhiét d6 Ién t8c db tang trudng
va hiéu 'ng phan tif cla t& bao
C6 thé phan loai vi sinh vat theo nhiét do t6i wu cha ching thinh bon nhém:
lanh (Psychrophile) - ¢6 nhiét d6 (61 wu thip, nhém trung binh (Mesophile) -
 t61 tru & khodng giita, nhdm wu nhiét (Thermophile) - ¢6 nhiét d6 t6i vu cao
nhiét cao - cé nhiét do 16i vu rét cao (hinh 3.6).

Ua nhiét Ua nhiét cao 3
Bacillus stearo- Thermococus celer
Trung binh  thermophilus Pyrofobus
Escherichia coli /TI?'- W“\ fumapii
Ual . ’i- hY ; H
: anh s v/
Polaromonas ," \ / 1,-
‘vactolata / / i
o I 1
/s A H
¢ T R

wéaiaéwolnmnmmmlm
Nhiét a6 ('C)

Hinh 3.6. Mdi lién hé gilra nhiét do vai téc dd tang trudng
clia cac nhém vi sinh vat
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Vi sinh vat ua nhiét trung binh cé & dong vat mdu néng va trong mo1 trudng can

va duréi nuGe & ving khi hiu nhiét ddi.

Vi sinh val wa lanh va wa nhiét dugc tim thiy & viing moi trudmg khong thudng
lanh ciing khong thudng néng. Céc vi sinh vat ua lanh va chiu duge lanh c6é nhiét do
t6i wu 14 15°C hoic thdp hon, nhiét do ting truong 16i da dudi 20°C va nhiét d6 tang
truomg 6i thi€u 1a 0°C hodc thdp hon.

Lww ¥: Khi them viao huyén phit vi khuin khoang 10% glycerol va
dimethylsulfoxid (DMSQ), cdc chat niy sé thdm vio va bao vé t€ bao, lam giam su
méat nudc va ngan sy tao tinh thé da. Ung dung dé hmu gilt huyén dich vi sinh vat o
nhiét do thap (=70 dén —196°C).

Vi sinh vat ua nhiét cao fim thdy & viing cuc k¥ néng nhu sudi nuée néng, mach
nuéc phun va 16 thiy nhiét cha bién sau. Céc vi sinh vat ua nhiét c6 nhiét do tang
trung 161 wu cao hon 45°C va vi sinh vat va nhiét cao cé nhiét d¢ tang truong toi uu
cao hon 80°C (hinh 3.6). Cdc vi sinh vat va nhiét v wa nhiét cao cé nhiéu wu diém
duoe quan tam trong céc qui trinh cong ngh¢ va ky nghé sinh hoc. Chiing ¢6 kha néang
san xudt cic enzym xic tdc cho cdc phan g sinh héa & nhiét do cao va n6i chung [a
6n dinh hon cic enzym cia nhém vi sinh vat ua nhiét trung binh, do dé céc ché pham
enzym niy c6 tudi tho dai hon. Mot vi du vé ap dung thyc nghig¢m vo cing quan trong
clia enzym 6n dinh v6i nhiét do 12 ADN polymerase phan lap tir vi khudn ua nhiét
T hermus aquaticus goi la Tag polymerase.

Anh hudong cua nong do hydro (pH)

Ciéc vi sinh vat déu c6 mot khoang pH tang trudng va pH t6i wu. Moi truong
nhién thudmg cé pH 5-9 va 1a pH t6i vu cho da s6 céc vi sinh vat, rdt it lodi ¢6 thé ting
truong & pH dudi 2 va trén 10.

Cdc vi sinh vat séng & pH thip goi la vi sinh vat wa acid. Ndm 1a nhém cé
khuynh huéng chiu dung acid hon vi khudn, nhiéu loai ndm tang truong 161 wu & pH <
S va mot s6 tang trudng tot o pH 2. Mot vii vi khuan ciing va acid, tham chi ua acid
bit bude, khong thé tang trudng & pH trung tinh. Cac vi khudn wa acid bit budc nhu
Helicobacterium pyiori, Thiobacillus va mot s6 vi sinh vat c6 nhu Sulfolobus va
Thermoplasma.

Céc vi sinh vat wa kiém c6 pH tang truong t6i wu rdt cao, déi khi la pH 10-11.
Vibrio cholerae va nhiéu loai Bacillus thuéc nhém niy. Vai vi khudn va kiém duge
diing trong cong nghé san xudt enzym protease va lipase hoat dong 16t & pH kiém, lam
chat 1dy giat.
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Luu y, pH t6i wu cho tang trudng chi 12 pH moi trudng ngoai bao, pH néi bao

phai duge duy tri gdn pH trung tinh nhim ngan chin su phan hily cdc dai phan tir
khong bén véi acid hodc base trong t& bio,

Vi sinh vat ¢6 pH tang truong 16i uu & khodng 6-8, goi 14 nhém wa trung tinh. Vi
cc phan (g chuyén héa tieu thu hodc sdn xuat cdc chit acid hodc base, nén thudng
phai thém cdc chit dém vao dé giir cho pH 6n dinh twong d6i trong qué trinh nuoi vi
sinh vat. N6i chung cdc dém pH nay chi hoat déng & khodng pH hep nén tiy pH ma
chon loai dém thich hgp. Dém phosphat hay duge dung dang KH,PO, dé cé dai pH
gin trung tinh (pH 6-7,5), phai diing thuc nghiém dé x4c dinh dém t6i wu trong timg
truong hop.

Anh huong cia 4p suat tham thau

Nuoc l1a yéu t6 quan trong anh hudng dén su tang truéng vi sinh vat trong tu
nhién. Nude ¢ sin khong chi phu thudéc ham lugng nude trong moi trudng (46 4m
hoéic kho cua nai vi sinh vat s6ng) ma con ci vao cdc chit tan trong nudc nhr mudi,
dutmg va cdc hop chit khéc.

Khi tang trudng trong moéi trudng ¢6 hoat tinh nudc thép, vi sinh vat 1dy nude tix
moi trudmg bang cdch tang nong d¢ chat tan ndi bao. DE lam diéu nay, vi sinh vat bom
cdc ion vo co tir moi trudng vao 1€ bio hoac téng hop hoic ¢6 dic chét hitu co hoa tan.
Ciu khuin Gram duong c6 khd nang chiu dung halogen (ngudi ta dilng moi truomg
chia 7,5% NaCl dé phan lap ching) do diing acid amin prolin 1am chét tan canh
tranh. Mot s& vi khudn cue 4i halogen sdn xudlt chét tan canh tranh ectoin, 1a din xuit
cua acid amin vong prolin. Céc ndm men wa kho v tdo xanh 4i halogen sdn xudt chat
tan canh tranh cha yéu la glycerol.

Oxy

Céc vi sinh vat ¢6 nhu cdu hodc khé ning chiu dung oxy khéc nhau, c6 thé chia

thanh nhém nhu trinh bay trong bang 3.2

Cdc vi sinh vat hiéu khi 1a céc loai ¢6 kha nang tang truéng & khong khi ddy oxy
| (khong khi c6 21% oxy) va chiu dugc néng do oxy cao. Cdc vi sinh vat vi hiék khi 1a
eic vi sinh vat ding oxy chi khi oxy & mic thap hon trong khong khi do khé niing hé
hilp ctia chiing gidi han hoic vi ching chita mdt s phan tir nhay vdi oxy. Nhiéu vi sinh
VAl hiéu khi niy y, nghia [ ching 6 thé tang trudng & diéu kién hidu khi hoac ky khi.

Cdc vi sinh vat ky khi 1a cdc vi sinh vat thi€u hé théng ho hap ding oxy lam chat
fhdn dién wr cu6i cling. C6 hai loai vi sinh vat ky khi: vi sinh vat ky khi chiu ditge
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sinh vat ky khi bét bude (hodc tuyét d6i) — bi giét boi oxy. Céc vi sinh vat nay bi
giét bi oxy vi chiing khong thé khit dc mot s san phim chuyén héa clia oxy.
Oxy bi khit sé sinh ra mét s0 san pham dge nhut hydroperoxid (H,0,), superoxid
(O™) va gbic hydroxyl (OH"). Nhiu vi sinh vat ky khi bit bugc e6 nhidu enzym
flavin, phan ting ty phat v6i oxy tao cdc san phédm doc.

Bdng 3.2. Méi lién hé cia oxy vdi vi sink vt

Nhém M&i lién he véi oxy  Loai chuyén héa Vi khuén
Higu khi
Bat budc Céan Hb hdp higu khi M. luteus, M. tuberculosis,

Acetobacter, C. diphtheriae,
P, aeruginosa, B. pertussis

Tay y Khéng ean nhung tang H& hdp hiéu khi, E. coli
trudng 16t han néu cd oxy  ky khi, [én men

Vi hiéu khi  C&n nhung véi midc thdp  Ho hép hiéu khi  Staphylococcus,

han trong khéng khi Campylobacter,
Actynomyces
Ky, khi
Chiududc  Khdng cén va tang trudng Lén men Streptococcus pyogenes

khéng khi 6t hon néu khéng co6 oxy

Bat budc C6 hai hoac chét Lén men hoac  C. tetani, C. botulinum,
hé& hap ky khi C. perfringens

Cac dang doc cua oxy

Céc dang c6 doc tinh cao ctia oxy 1a anion superoxid (O*), hydro peroxid (H,0,)
va g6c hydroxyl (OH"). Tit c cdc dang nay Ia sin phdm khong chu ¥ khi ho hip khir
oxy thanh nudc (hinh 3.7). Ciéc flavoprotein, quinone, thiol va cic protein sat - sulfur
ciing ¢6 thé khir oxy thanh O, Superoxid hoat h6a cao va c6 the oxy héa bt et hop
chit hitu co nao trong (€ bio, ké ca cdc dai phan tir. Cdc peroxid nhu H,0, 6 thé phin
hity cdc thanh phdn ciia t&€ bio nhung néi chung khong doc véi t€ bao nhu superoxid
hoac goc hydroxyl. Géc OH ® la hoat héa nhit trong céc loai oxy dgc, né c6 thé oxy
héa ngay lap tifc bat cif hop chét hiru co nao trong t€ bao. Tuy nhién nguén OH ° chu
yé&u la ion phéng xa ma hiu nhu céc t& bao it gap phai. Luong nhd OH ® c6 thé sdn xudt
tir H,0, (hinh 3.7) nhung nguén OH * ndy bi han ché khi peroxid khong tich lay trong
t& bio (do hoat dong cia catalase).
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Cac enzym phan huy oxy doc
Pé phan hiy oxy d@c. vi sinh vat cé cdc enzym catalase, peroxidase, superoxid
dismutase (hinh 3.8), trong dé enzym catalase phd bién nhat. N6i chung vi sinh vat hiéu
khi va hi€u khi thy § 6 ca superoxid dismutase va catalase, mic dit mot s6 higu khi bét

budc khong co catalase.

+e 2> Oy Superoxid
O +e +2H" =2 HOp Hydro peroxid
H;Os+ € + H® & H:O+QOH" Géc hydroxyl
OH'+e + H* < H,0 Nudc

Téng céng: Os+de +4H' > 2 H.0

Hinh 3.7. Khir O, thanh nudc bang cach thém dién i titng budc

Tilt ca cdc dang trung gian déu hoat déng va doc voi t€ bao.

(a) Catalase:

H202+ H202 =22 HQO-I- 02

(b) Peroxidase:

Hz0: + NADH + H* = 2 H,0 + NAD*
(c) Superoxid dismutase:

0; +0; +2H - H,0, + 0,

(d) Ph8i hgp superoxid dismutase/catalase:
402 +4H*—)2H203 +303

Hinh 3.8. Cac enzym phan hly cac loai oxy doc

Superoxid dismutase rit cdn cho cdc 1& bao hiéu khi, céc vi sinh vat ky khi bit
buge co it (hoac hoan toan khong c6) enzym niy nén oxy doc vdi ching.
]:'nghfa trong nudi cdy vi sinh vat

Nudi cdy vi sinh vat hiéi khi phdi lac hoac khudy hodc suc khi tiét tring vao moi
truomg. Vi oxy chi hoa tan kém trong nude, téc dd khuéch tan oxy tir khéng khi khong
di nhanh cho vi sinh vat dung. Cung cip khong khi trong nu6i cdy vi khudn hi¢u khi 12
van dé ky thudt Ién vi phai cung cdp luong khi 16n vi kéo dai ma oxy chi tan it trong
nudc va luong oxy thay thé tir khong khi khuéch tin chdm hon lvong st dung béi vi
sinh vit. Khi néng do t€ bao 4-5 x 10” trong 1 ml thi t6c d6 phan tén oxy vao té€ bio bi
gidi han hoan toan, khong c¢é su tang truong thém.

Dé nuosi cay ky khi cin phii ldy oxy ra khoi méi trudng béng cdc phuong phédp
dic biét. Cdc vi sinh vat ky khi ¢6 do nhay véi oxy khdc nhau, tiy loai ma chen qui
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trinh thich hop dé khir oxy trong méi trugng nudi. DG6i véi vi sinh vat khong qué nhay

véi luong nho oxy, dung cu nuéi (binh hodc éng) duoc dé moi trudmg ddy ap va van
chan nit. C6 thé thém chét khir oxy thanh nuée nhu thém thioglycolat hoac loai hoan
toan oxy bing cich cho khi tiéu oxy vio trong binh dung. Khong khi trong binh duge
thay thé bang hén hop hydro va carbonic, cdc chét xic tdc héa hoc s€ ti¢u thu hét oxy
s6t lai trong binh hodc moi trudng nuodi.

Moi trudmg l6ng thioglycolat thudng hay duge ding dé kiém tra nhu ciu oxy cla

vi sinh vat,

Sau khi thioglycolat phan ng véi oxy trong khip ong, oxy chi c6 thé truyén &
giin phia trén 6ng noi moi truong ti€p xic véi khong khi. Cdc vi sinh vat hi€u khi chi
moc & phia trén 6ng. Cic vi sinh vat hiéu khi tiy ¥ tang truéng khdp 6ng nhung 6t
nhit la & gdn phia trén. Cic vi sinh vat vi hi€u khi moc & gdn nhung khong ngay tai
mat trén. Céc vi sinh vat ky khi chi tang trudng gdn ddy 6ng noi oxy khong thé truyén
dén. Chi thi khir nhuém miu nhu resazurin duge thém viao méi trudng s& déi mau khi
¢6 oxy va do dé cho phép quan sét do truyén oxy vao moi trudmg (hinh 3.9).

&)

a b C d w
Hinh 3.9. Tang trudng hiéu khi (a), ky khi (b), tly ¥ (c),
vi hiéu khi (d) va ky khi chiu dugc khong khi (e)

3. UNG DUNG

3.1. Kiém soat vi sinh vit

Tiét tring va 1dy tring dé kiém sodt vi sinh vat trén bé mat co thé va d6 vat. Héa
tri liéu d€ ki€m sodt vi sinh vat nhiém trong moé s6ng. Cic phuong phdp vat 1y va héa
hoc thudng duge ding dé tiéu diét vi sinh vat trén bé mit gém tdt ca cdc 1& bao song
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o1 c¥c tebao ¢
Mot s6 dinh nghia

Sw tiét tritng (sterilisation) 14 qua trinh tiéu hay tdt ca vi sinh vat séng, ¢6 thé
thue hién nhd tic nhan vat 1y hodc héa hoc. Si vo tring (sterility) la hinh thai khéng
c6 sur song ké ca mam song. Trang thdi vo tring (aseptic) 1a khong c6 su hién dién clia
vi sinh vat gay bénh.

Sw tay tring (disinfection) 12 qua trinh tiéu hdy céc vi sinh vt ¢é hai nhung
khong bao gém céc bio tir vi khudn dé khang. Chdt tdy tring (disinfectant) 1a tic nhan
diét tring bé mat dé vat.

Chdt sdt trung (antiseptic) 1a chat chong lai hodc 1am giam su nhiém trung. Cic
chat ndy c6 thé kim ham hay giét vi sinh vit, néi chung dugc 4p dung cho mo séng.

Chdt kim khudn (bacteriostatic agent) 1a nhimg chit ngan chin su sinh sin ctia vi
khudn, Vi khudin & sinh sdn tré¢r lai néu loai bo cdc tic nhan nay.

Chdt diét kkudn (bacteriocidal agenf) c6 tinh chat giét vi khudn va khong c6 su
thuan nghich - vi khudn bi giét khong con kha ning sinh san méc di khong con chit
diét khuén.

Sw nhiém (contamination) la su hién dién ctia vi sinh vat khéng mong muén. O
mbi truong bénh vién, nhiém 12 sy hién dién vi sinh vat gay bénh. Trong dung dich
tiém truyén tinh mach, thu6c uéng, dung cu giai phéu ..., nhiém |2 su hién dién bat ctt
vi sinh vét nao.

Vé sinh (sanitation) 14 su kiém sodt stic khoe cong déng va nhitng diéu kién t6t
nhit cho sitc khoe,

Ciic phuong phap vat Iy kiém sodt vi sinh vat
Nhiét am voi dp sudt

Phuong phép nay duge sir dung cho hon 90% sin phidm y t& dung cu vd moi
tridng,

Hiap & 121°C, 4p sudt 1,1 kg/em® 1am c&u tric 1€ bdo bi phd v& hoan toan, protein

vit acid nucleic bi bién tinh. Khi sir dung ndi hdp cén phai c6 thoi gian dé nhiét do
truyén qua tat ca vat liéu.

Xéc dinh muc do tiét tring dat duoc bang (1) Gidy tdm chit héa hoc nhay véi
nhiét, s d6i mau khi ti€p xic véi nhiét dé tiéu chudn, nhung khéng hoiin toan ddng tin
cay vé do tiét trung; (2) Gidy thir tdm bio tir vi khudn (cé bdn sidn) duoc dit vio trung
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duoc dat vao canh thang. Néu khéng c6 vi khuén trong canh thang sau khi nu6i cdy thi
vit liéu duoc coi la vO trung.

Nhiét dm khéng dp sudl

Dun s6i tiéu hily phdn 16n vi khudn trong vai phit, tuy nhién bio tur va vai vi
khudn c6 thé sGng s6t & nhiét do soi trong vai giv. Phuong phadp Pasteur hitu ich trong
x{r 1§ mot s6 dung dich nhu sita, nude giai khét. Phuong phdp Pasteur xdy ra qua ca hai
qué trinh: dun néng dén 62,8°C trong 30 phiit hodc dun ndéng dén 71,7°C trong 15 phit.
Phuong phédp Pasteur khong tiét triing, nhung diét vi khudn gdy bénh cé thé nhiém
trong dung dich, Né ciing lam giam lugng 16n céc vi khudn khéc trong dung dich va
nhur viy 1am chdm déng ké t6c d¢ thiu clia cdc san phim nhu sifa.

Nhiét kho

Sir dung 10 sdy. Nhiét kho ddi hdi nhiét do cao hon, thisi gian dai hon nhi¢t dm
thi méi dat su tiét tring. S&y kho 180°C trong 2 git diét duge bao tir vi Khudn. Nhiét
kho duge ding dé tiét tring dung cu thiy tinh, bot va diu. Mot dang khéc cta nhiét
kho 1a sir ti&p xiic dung cu hodc vong cdy vdi ngon lira trong thoi gian ngan, thiéu céc
chét thii, tiéu hiy bat cir vi sinh vat nhiém nao.

Anh sdng tit ngoai

Tia UV & budc séng 2600 A diét t6t cdc mam vi sinh vit gay bénh. Phan tr ADN
hdp phu budc séng nay clia tia s& bi tang nang luong va sdp xép lai cic lien ket héa
hoc. Trong tiéu phin, noi héa hoc méi dugc tao gilta hai base thymin sdt nhau trén
ciing mot chudi ADN, tao ADN khong chic nang ciia vi sinh vt bi tia UV kich (ng.
Sau dé néu vi sinh vat nay duge dé trong t8i hodc ti€p xiic dnh séng tring, lién két héa
hoc c6 thé duoe héi phuc chife ning ban ddu vi vi sinh vat c6 thé séng lai.

Anh sdng mat troi c6 tia UV nén diét dugc mim vi sinh vat gay bénh. Tia uy
ciing duge sinh bdi dén thily ngan. Dat dén nay trong 6ng dén khi hodc trén bé mat s
lam gidm luong 16n vi sinh vat trong viing chiéu. Tia UV khéng truyén qua nhimg thi
ciing va c6 kha nang xuyén sau y&u, d6 1 yéu td gidi han chi sir dung dé diét tring bé
mat, dung dich trong va khong khi. Tia UV lam phd hity mo ngudi va gay ung thuda
do dé phai tranh tiép xdc tryc tiép. |

Ion phéng xa

Céc dang ion phéng xa nhu tia X, tia gamma c6 thé truyén nang lugng 16n hon
tia UV va cé hiéu suft diét vi sinh vat [6n hon. Phéng xa giiu nang lugng nay thudng
lam gy mot hay hai chu6i ADN. Ion phéng xa cé thé truyén qua cdc sin phim nhy
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tiét tring cdc san phdm nhu chi khau trong giai phiu va dé nhya dung mét lan. N6
cling hi¢u qua trong tiét tring thit, ¢6 han ding tuong duong thit déng hop ndng, lai ¢6
nhiéu dinh dudng va ngon hon. Thit loai ndy dugc cdc nha du hanh vii tru sir dung
trong cdc chuyén bay vao khong gian.

Loc

Loc la phuong tién cong hiéu dé dudi phdn I6n vi sinh vat khoi dung dich va
khong khi. Dung dich tiém truyén, dung dich chita cdc nguyén liéu nhay véi nhiét do
¢6 thé duoc loai t€ bao vi sinh vat bing cdch cho qua loc c6 16 nhé du dé giir lai céc 1€
bao vi khudn. Loc 1am bing amiing, bong thiy tinh hodc dit tio cdt sir dung dugc
nhiéu nam. Cic mang loc ester cellulose hoan toan tro vé sinh hoc dugce sit dung réng
rdi v6i ¢d 16 0,25 um. Loai ¢6 ¢ 16 0,22 pum loai duoc tat ca vi khudn khoi dung dich,
loc ¢6 16 nhd hon s& loai duge mot s6 virus. Loc loai ndy cling dung dé by va co dic
vi khuin da phan tdn trong thé tich |én dung dich. Qu4 trinh nay c6 ich trong kiém tra
vi khudn nudc udng.

Loc khong khi dugc lam bing vat lieu khic nhau sir dung trong 6ng din khi dé
dudi cic tiéu phdn vi sinh vat va dang tro. Thiét k€ mat d6 khic nhau cta lge ¢6 thé
dudi duge s6 luong va kich thude céc tiéu phdn theo mong mudn. Cdc loc dac biét goi
12 loc tuyét ddi hoac loc HEPA (High - Efficacy Particulate Air) gém sgi thay tinh xen
chat va duéi hiéu qua 99,9% tit ca tiéu phin trén khéng dén kich thuée 0,3 pum. Cic
loc HEPA loai duoc tat ca cdc loai vi sinh vat trong khong khi. Ngay ca virus nho 0,02
um, khi trong khéng khf ching thudng dinh véi cdce ti€u phin 16n hon clia bui hay
nhdy khé nén bj by bdi cdc loc HEPA. Céc loc khong khi duge sit dung trong hé
théng cung cdp khi cho moi truong bénh vién nhu phong gidi phiu, dudng nhi, sin séc
dac biét.

Kiém soat vi sinh vit bing phuong phéap héa hoc
Cdc yéu té anh huong tac dong tay trung

Thoi gian: Khong phai t4t ¢a vi sinh vat bi giét cing mot lic sau khi tiép xic vai
chat tdy tring. Do dé chat tdy tring phai dugc gilf tiép xdc vdi nguyén lieu di lau dé
diét 1at ca vi sinh vat. Téc nhidn héa hoc khong tiét trung trong da sé trudng hop tiép
xlic ngan, tuy nhién néu kéo dai tir 12 - 14 gidr thi ¢ thé ¢6 su vo tring.

Nhiét dg: Hiéu qua sat khudn cla tdc nhan tdy tring ting & nhiét do cao. Phéin
I6n cdc ché pham tdy tring duoc chudn héa va thuc hién & nhiét do phong. Thoi gian
ti€p xiic phai kéo dai khi nguyén li¢u dugc tdy tring & nhiét do thip.
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pH: Acid va base trong moi truémg ciing anh hudng dén tuong tdc cua chét tdy
tring vGi vi sinh vat va c6 thé 1am ting hay gidm tdc dung (tdy tdc nhan).

Loai vi sinh vat: C6 sy khéc nhau vé do nhay gita cdc loai vi sinh vat. Theo do
nhay v6i chélt tdy tring, vi sinh vat duge chia thanh ba nhém:

+ Nhém A: da 6 vi khufin va virus cé mang bao, & dang dinh dudng dé bj giét.
+ Nh6m B: khé giét hon, gém vi khudn lao va virus khong cé ming bao.

+ Nhém C: virus va bao tir vi khufin dé khéng cao, nhu virus gay viém gan.

Moi truong xung quanh: Sy hién dién céc vit liéu nhu dat, mau vi ma cé thé

phan img v6i chét tdy tring va lam gidm kha nang ciia ching dai vai vi sinh vat. Vi
vay, bé mit va nguyeén liéu tdy tring phdi that sach trude khi xir 1y véi chat tdy tring.

Néng do chat wdy v ung NOi chung néng d§ chat tdy triing cang cao thi thai gian
gi€t vi sinh vit cang ngin. O néng do thip, héa chat ¢6 thé kim khudn trong khi &
néng dé cao ching cé thé diét khudn. Néng d6 cén diét cdc vi sinh vat thay déi tiy vi
sinh vat, tly chdt tay tring.

Cic nhém héa hoe khang khudn

Dung méi hitu co: Cloroform, toluen. ¢,

Kim logi ndng: Hop chat ciia thity ngan, bac, dong.

Phenol va ddn xudt: Phenol, cresol, hexachlorophen, chlorhexidin.

Cdce halogen:lod, clo, c¢6n iod.

Chdt 1dy: Hop chat giéng xA phong nhung khong 1am tir chét béo. Diing nhu tdc nhan
lam sach vi c6 kha ning nhii h6a bui. Khong sét khudn.

Cdc tdc nhdn tdc déng bé mér: Hgp chét amoni bac bén, chat tdy anion. Vi du dung
dich 5 - 10% formalin lam ¢& dinh mé (mii khé chiu va kich ting mé nén it sir dung).

Cédc chdt tdy trang khdc: Glutaraldehyd; hydrogen peroxid 3%; ethylen oxid.
Céc tic nhan héa tri liéu

Cac tdc nhan hoa tri liu 1a cde chit héa hoe tie dong chon loc trén su tang trudng
clia vi sinh vat, tic dong khong dang ké trén cde chic nang ciia t€ bio dong vat chi bi
nhiém (doc tinh chon loc). Cédc tic nhén héa tri liéu néi chung kiém sodit cong hiéu cic
bénh do vi khudn hon bénh do néim, protozoa hodc virus.

Cdc tdc nhan tong hop: Sulfonamid, PAS, INH, Ethambutol
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Khdng sinh

Khéng sinh la cdc phéan tir hitu co ¢6 ngudn goc trr nhién hoic téng hop, ¢6 hoat
tinh khdng vi khudn mot cich chon loc, cho phép sir dung tai ché hodc hé théng trén
ngudi hodc dong vat, 1A tdc nhin héa tri liéu dé chita tri cdc nhiém khudn.

Khéng sinh ngan nhiém tring do tdc dong trén dich lam chét mdm bénh (ddp
iing diét khudn) hoiic I1Am cham sy ting trudng cta chiing (ddp img kim khuén).

Phén loai khing sinh ¢6 thé theo cdu tao héa hoc, theo nguén géc san xudt hay
theo vi trf tdc dong chinh trén vi khudn, Hinh 3.10 trinh bay phd tic dung clia mot s¢
khéng sinh.

Phan loai khing sinh theo vi tri tdc dong trén vi khudn
1. Ue ché téng hop/hity thanh té bio:

— P-lactamin: Penicillin, Cephalosporin Monobactam
— Fosfomycin Carbapenem
- Glycopeptid (vancomycin) Bacitracin, Cycloserin...

2. Uc ché téng hop/hity ming té bio:
Polypeptid: Polymicin
Nhém khidng ndm polyen (Amphotericin B, Nystatin)
3. Uc ché tdng hop acid nucleic:
—  Quinolon Nitrofurantoin
- Rifampicin Nitroimidazol

4, Uc ché 16ng hop protein:

Aminoglycosid Clindamycin
Tetracyclin Spectinomycin
Chleramphenicol Mupirocin
Erythromycin
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5. Thay doi chuyén hda nang luong:

Sulfonamid:  Trimethoprim: Dapson; [soniazid

Céc chat
Uc ché
RTase
1 khong phai
nucleosid

TSRS |
Béng dang
clia
1 nucleosid
1 Interferon

Hinh 3.10. Phé tac dung cla mét s6 khang sinh

3.2. Suir dung vi sinh vat trong dinh lugng

Vi sinh vt cin y&u I ting trudng (vitamin, acid amin) cho su tang trudng cta
chiing. Phuong phép sinh dinh lwong dua vao nguyén tic don gidn la do lugng céc chit
nay dugc sir dung bdi vi sinh vat. Chudn bi moi trudng chita cic chit dinh dudng cin
thiét cho ting trudng ctia vi khudn thir nghiém ngoai trir chat ma ta mudn dinh lugng.
Khi khéng ¢é chdt ndy vi sinh vat khong tang truong. Néu thém chét nay & mot luong
gidi han, su tang trudng cta vi sinh vat thir nghiém s€ ti 1€ véi chét thém vao.

* Budc 1: Do mdi lién hé giita s6 luong (€ bao tang trudng thu duge va legng
chdt thém vao gidi han, v& dubng cong.

* Bude 2: Thém vao moi trudng co ban lrong khdc nhau ciia nguyén liéu ma ta
nghi ngd ¢6 chia chat tang trudng va do lugng 1€ bao ting trudng xay ra.

So sanh va&i dudng cong chuin di cé ta bigt luong chit nay trong nguyén liéu
dinh luong. Vi khudn lactic Ia vi sinh vat dugc dung nhiéu trong phuong phép sinh
dinh lugng. Ta ¢é thé dinh luong da s6 cdc acid amin, vitamin khdc nhau véi chi mot
vi sinh vt thir nghiém. Trong trudng hop vi khudn lactic, su tang truong thuong duge
danh gid tryc tiép bing dinh luong acid lactic sin xudt (hinh 3.11). Uu diém cia cdc
phuong phdp nay la ching cé thé duge dung dé xdc dinh luong rdt nho acid amin -
thdp xa lugng cé thé dinh lugng bing phuong phdp hoa.
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Hinh 3.11. Budng cong sinh dinh ludng vi sinh vat cho acid lactic, valin
Buéing cong thé hién méi lién quan giifa lugng valin cung cdp va lugng kiém cén dé trung hoa

acid tao bdi vi sinh vat thir nghiém (vi khun lactic) nhv 1a két qua cia sy t4ng trudng.
Sinh dinh luong ciing thudng dugc diing dé dinh lugng khang sinh bang cich do
su (e ché tang trudng chit khéng phai su tang truong. Hinh 3.12, 14 vi du dinh luong
khéng sinh bing phuwong phép vi sinh vat,

Hinh 3.12. Sinh dinh lugng khang sinh penicillin

Khay thach dinh dudng chifa vi khuén thlr, dat cac dia gidy tdm lugng penicillin khac nhau 1én.
Ludng khang sinh tang tir 10 Ul & dfa bén trai d&n 10.000 Ul & dia phal. Tifving vi khudn
bi (e ché& ta c6 dudng cong lién quan gilta néng dé penicillin véi bé réng clia su (fc ché.

3.3. Visinh vat 12 cong cu cua sinh hoc

Vi sinh vit duge cdc nha khoa hoc st dung rong rii dé nghién citu cdc nguyén
tic co ban ciia su s6ng. Khi nghién ctu trén vi khudn, ta ¢6 thé bit ddu v6i moét t&€ bio
don doc roi nhan lén nhanh dé c6 hang ti t€ bao twong ty nhau trong mot ngay. Din s
cdc 1€ bio xdc dinh ndy nghién ciu dé hon nhiéu dan s6 cdc t&€ bao hén hop thu duge
tirmo dong vat hoac thue vat. Nhiéu hiéu biét chia chiing ta vé cdc hoat dong sinh hoc
Ia tir cdc nghién ctru vé vi khudn.
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Trong y 1€, vigc nhan dinh vi khudn rat cdn thi¢t dé chan dodn va diéu tri kip thai.

Khi da thu dugc vi khudn tinh khi€t, mot loat cdc thir ngiém duoc lam dé nhin
dinh vi khudn phan 14p. Trude tién chon céc khudn lac tit moi trudng phan lap ban ddu
gdn gidng nhit v6i vi khuéin gay bénh. Xdc dinh ngay cdc dac diém vé hinh théi v
nhudm, ki€m tra duéi kinh hién vi. C4y khuén lac tinh khi&t dé vio cic moi trudng
chon loc va phan biét. Bing cdc phan tng sinh hod so sdnh cic dic tinh di biét ciha cdc
logi vi khudn khdc nhau trén cdc moi trudmg nay cé thé xdc dinh vi sinh vat gay bénh
nao dd dugc phén lap tir bénh nhan. Khi cdc vi sinh vt cho cac phan ing sinh héa
tuong Ly nhau, doi khi cdn sir dung céc khéng thé chuyén biét d€ nhan dinh chinh x4c.

Ngoai nhin dinh vi khudn gay bénh, quan trong 1a ta cdn biét khang sinh nio c6
thé sir dung duoc dé e ché su tang trung cla ching. Thir d6 nhay cam ctia khing
sinh thuémg duoc tién hinh déng thi véi cdc thir nghiém nhan dinh. Thoi gian cén dé
€6 cic 5O liéu ndy 12 yéu 16 quan trong trong vi sinh lam sang vi nhin dinh vi khugn va
thir do nhay cdm clia khdng sinh I tiéu chuin dé nghi dé cham séc bénh nhan. Sk
dung cdc phuong phép truyén théng cén tir vai gir dén vai ngdy dé hoan tal cdc thi
nghiém nhéan dinh. Ngay nay, k¥ thuat hién dai duoc sir dung & cdc dang khéc nhau,
cdn thoi gian ngin cho cdc thong tin cdn thiét dé diédu tri t8i wu cho bénh nhan.

TU LUQNG GIA: Chon cau tra Ioi ding

1. Nguén nang lugng v ngudn carbon ciia vi sinh vl quang tu dudng:
a. Anh sang, CO, d. Chat vé co, CO,
b. Anh sdng, chat hifu co e. Chil vo co, chat hitu co

c. Déu la chét hitu co

2. Ngudn nang lugng va ngudn carbon ciia vi sinh vat quang di dudng:
a. Anh sang, CO, d. Chét v6 co, chit hitu co
b. Anh sdng, chat hitu co e. Déu la chdt hitu co
c. Chat vo co, CO,

3. Nguon nang luong va nguén carbon ciia vi sinh vit di dudng:
a. Anh sang, CO, d. Chat vé co, chit hitu co
b. Anh séng, chat him co e. Déu 13 chit hitu co
c. Chét vo co, CO,
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4, Ngudn nang Iugng va figuon carbon cua vi sinh vat lithotrophic heterotroph:

a. Anh sing, CO, d. Chét v6 co, chit hitu co
b. Anh séng, chit hiru co e. Déu la chat hiu co
¢. Chat vo co, CO,

5. Nguén nang luong va ngudn carbon cua vi sinh vit di dudng tr dudng carbon:
a. Anh sdang, CO, d. Chét hitu co, CO,
b. Anh sdng, chit hitu co ¢. Péu la chét hitu co
c. Chit vo co, CO,
6. Nguén nang luong va ngudn carbon cua vi sinh vat héa vo co tu dudng:
a. Anh séng, CO, d. Chét hitu co, CO,
b. Anh séng, chdt hitu co e. Déu la chdt hitu co
¢. Chat vo ca, CO,
7. Vai tré cua méi truéng chon loc:
a. Kich thich vi khudn cén phan lap
b. Ngan céan da s6 loai vi khudn, ngoai trir loai cin khao sit
¢. Lam cho vi khudn cin khao sét ¢6 dang riéng biét
d. Kich thich vi khudn khéc, ngan can vi khudn cdn khao sét
e. Tél ca

8. Yé&u 16 nao khong anh hudng dén tic dong cha chit tdy tring:

a. Thoi gian d. Néng do chat tay tring
b. Nhiét do e. Loai vi sinh vat
c. b6 am

9. D¢ xde dinh t6ng s6 vi khudn séng, ngudi ta khong diung phuong phdp:

a. Nhuom va dém bang bubng dém d. Dinh luong céc san phim vi

b. Dém s6 khuan lac trén ban thach khuan sinh ra

¢. Dinh luong oxy vi khudn hap thu e.cvad
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10. Y ndo khéng diing trong pha tang truong liy thira:

a. Mbi 1€ biao phan chia thanh 2 t€ bio

b. T€ bao ¢6 trang thdi khoe nhét

¢. Té bao Iy twong dé nghién ciu vé enzym va cdc thinh phin khdc
d. Ly tuong d€ thir tdc dung ca khdng sinh

¢. 86 1€ bao mdi sinh bing s& t& bao cii chét
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Bai 4

SU TRAO DOI CHAT CUA VI SINH VAT

MUC TIEU \
1. Trinh bay duge qua trinh héa tham thdu ¢ vi khudn.
2. Trinh bay duwoc cdc con ducng thu nhdn ndng liong ciia vi khudn tir cdc

qud trinh phdn giai duong hexose: EM, HMP, ED.
3. Biét dugc cdch st dung cde hop chdt glucid khéc cita vi khudn.
4. Phan biét duoc ho hdp hicu khi va ky khi.
5. Trd loi dugc thé nao la oxy héa khong hoan toan.
6. Két néi duge cdc qud trinh lén men chu yéu.
1. DAl CUONG

Vi sinh vat cling nhu moi co thé s6ng khéc, trong liic sinh truéng, phit trién, ciing nhur
@ trang thdi nghi déu cdn phai ¢6 ngubn ning luong lién tuc cung cdp cho ching. Ning
lwvgng nay thu nhan tir qua trinh trao déi chét. Cic chét dinh dudng tir ngoai moi trudng vao
s¢ cung cap nang luong cho vi sinh vat. Trong cdc t&€ bao vi sinh vat, cdc chét dinh dudng
trai qua sy bi€n doi sdu sac nho cac phan img v6i su tham gia clia cic loai enzym nhim gidi
phéng néang luong.

Nhimg con dudng trao déi chét, xét d&n ciing déu nhim thuc hién hai chitc nang;
cung cap “vat ligu” dé xay dung co thé va cung cip ning lugng & dang thich hop cho
qué trinh t6ng hgp cha & bao va cho cdc qud trinh cin ning luong.

Nang lugng giai phéng tir cdc phan iing oxy hoéa sé dugc giit lai trong mét s6 hop
chit giau nang lugng. D6 la cdc nucleotid triphosphat (ATP, UTP), céc acylphosphat,
edc din chat cha acid carboxylic, thi du acetylcoenzym A. Hop chit giau nang luong
quan trong nhat 1 ATP (adenosin triphosphat) (hinh 4.1). Hop chét nay chita hai lién
k&t cao ning (~). Nang lugng dude phéng thich nh¢r sy xic tdc, phd vo lign két cao
ning bdi enzym adenosin triphosphatase (ATPase). Mot phan tir gam ATP gidi phong
7.300 calo khi mot lién két cao nang bi gy (mét mol ATP = 507 g).

ATP dugc coi nhu "tién 1€ nang lugng cta 1€ bao", ching duge tiéu dung trong
lét ca cdc phdn tng trao d6i nang lwong. Cédc phén tir giau nang lwong nay duoc hinh
thanh trong 1€ bao vi sinh vat. C6 thé néi sur hinh thanh lién két cao ning gita P va O
(con goi 14 qud trinh phosphoryl héa) 14 phwong thite chu y&€u dé t€ bao vi sinh vat du
trit ning luong.
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Lién két cao nang

NH,
0 0 (0]
= N | 1l Il
T Y CHy— O— P ~ PO~ P
- O I
i i . Phosphat
HO OH : ¥
Ribose ; I‘-’hosphat
Phosphat
«— Adenosin P Triphosphat — .

H-,O
Adenosintriphosphat ._2_,. Adenosindiphosphat + lon phosphat + 7300 cal/mal
ATPase

Hinh 4.1. C4u tric va hoat tinh clia ATP

2. NANG LUQNG VA CAC QUA TRINH PHAN GIAI BUONG HEXOSE

2.1. Budng phan (glycolysis) hay con duéng Embden - Meyerhof (EM), hay con
dudng fructose -1,6-diphosphat (FDP)

Tirnam 1871, M. M. Monaxein (Nga) d ching minh tinh chat [én men duoc cua
qud trinh ch€ tao rugu. Nam 1897, hai anh em ngudi Diac 14 E. Buchner va H. Buchner
da dung dich chiét tir t€ bio ndm men dé chi dong gdy ra qué trinh 1én men ruou.
Trong khoang 25 nim ddu cla the ky XX, rat nhiéu nha sinh héa da gép phin lim
sdng 10 cdc giai doan cla qud trinh chuyén héa dudmg thanh ruou. N&i bat nhat la
nhitng nghi¢n ctu clia Gustav Embden va Otto Meyerhof. Qué trinh nay xay ra trong
1€ bao chit cla vi khudn dic tnmg cho Enterobacteriaccae bao gém su bign déi
glucose thanh acid pyruvic.

Phurong trinh chung;:

Glucose + 2ATP +2 NAD — 2CH,COCOOH +4ATP + 2NADH+H"

Phan ing dic trung cia EM 12 phén tng phan giai fructose -1,6-diphosphat nhd
enzym alldolase tao ra 2 triosephosphat, Céc triosephosphat nay vé sau chuyén héa
thanh acid pyruvic. Trong qua trinh nay, méi triosephosphat tao ra 2 phin tir ATP, Cic
phan tng nay duoc goi la céc phin iing phosphoryl hoa ¢ mic co chit. Vi khi phin
gidi mot phan tir glucose thanh mét phéan tir fructose -1,6-diphosphat cén tiéu t6n 2
phan tr ATP, nén nhin t6ng quat khi chuyén héa mot phéan tir glucose thanh 2 phan tr
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hitps;//nhathuacngocanh,COM/rp (ong duong 7.300 calo « 2 = 14.600 calo/mol
(hinh 4.2).

Dwong phan c6 thé coi 1a giai doan ddu, giai doan ky khi clia hd hép. Pay la qua
rinh ¢8 nhat trong chudi phin tng di héa xay ra & cdc t€ bao vi sinh vat, thuc vat va
dong vat véi cdc phdn (ng cd ban giGng nhau, chi khdc ¢ cdc phan ting cu6i.

O nim men Saccharomyces cerevisae, sy Ién men tao san phdm cu6i clung la
rwou. O mot s6 vi khudn 1én men lactic tac acid lactic. O dong vat san phdm cudi clng
la acid pyruvic va acid lactic.

2.2. Con duong hexosemonophosphat (HMP) hay Ia con dudng oxy héa
pentophosphat (PP) hoac con dudng Warburg - Dicken, Horecker - Racker

Con duong EM la con dudng cht yéu, nhung khang phai 1a duy nhdt, vi nhu vay
thi vi sinh vat khong c6 dudng ribose dé téng hop ARN va khong thé sir dung dugc
duting pentose hodc cic loai dudng khic 1am nguén dinh dudng carbon.

Viio nhimg nam 1940-1950, O. Warburg, F. Dickens, B. L. Horecker, E. Racker
di khdm phd ra con dwong phén gidi glucid khdc, & d6 khong nhimg bao gém viéc tao
thanh hexosemonophosphat ma con tao ra glyceraldehyd -3-phosphat, va hop chat nay
¢6 thé theo con dudng EM tao pyruvat.

Phuong trinh chung:

3 hexose-6-phosphat + 6 NADP = 2 hexose-6-phosphat + triose-3-phosphat
+ 3 CO,+ 6 NADPH + H’

Néu 3-phosphoglyceraldehyd chuyén thanh pyruvat, ta sé c6:

Glucose — pyruvat + 3 CO,+ 6 NADPH + H" + NADH + H" + ATP

Khic véi EM, trong chu trinh HMP, glucose-6-phosphat khong trdi qua giai doan
be d6i phan tir tao thanh 2 triose ma bi oxy hda thanh céc hgp chdt 5 carbon. Cic hop
chit nay trai qua nhiéu giai doan trung gian cudi ciing lai tao thanh glucose -6-
phosphat va lam cho chu trinh khép kin lai.

Tir su phét hién NADP. H +H" chit khong phai NADH +H" mé ngudi ta cho ring
con dudng HMP ¢é nhitng chite nang co ban nhu: bé sung duding ribose cho t& bio,
cung cdp NADP H +H", cin cho viéc thuc hié¢n cdc phan img sinh 16ng hop khur,

Hi¢u suat nang lugng cta con dudng HMP chi bing nira con dudng EM, vi khi
bién d6i mot phan tir dudng glucose thanh acid pyruvic thi chi tao mot phan tir ATP,
do qua trinh bién d6i | phan tir pentophosphat d&n acid pyruvic.
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Glucose
H- C OH
HO- C H
H- C OH
H- C- OH
CH OH
ATP ——
Hexose kinase ADP + P
Glucose-6-phosphat ATP
P-glucose isomerase . P-fruczosle kinase -P
ACP + P
P p
Fructose-6-phosphat  Fructose-1 .?-diphuspha!
¥
Phospho- Aldolase
glyceraldehyd -P -P __Isomerase P Dihydroxyaceton phosphat
(PGA) (DHAP)
P__ oo s S e B S A T S [ va 2 H* cho
Dehydrogenase | T NAD +— NAD +H
-P -P Diphosphoglyceric acid
-p -P
ADP
ADP N ATP (P-glycerokinase)
— ATP
v i
-P Q-P 3-phosphoglyceric acid
g-F’ -F 2-phosphoglyceric acid phosphoenol
ADP pyruvic acid
ADP ATP
Jr\_ ! * ATP
g 3 -
acid pyruvic acid pyruvic =0
EooH

Hinh 4.2, So d5 con dudng dudng phan (Embden - Meyerhof)
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CH,0H NADP  NADPH+H*
o ATP _, G-6(P L » 6<B) - Gluconic acid
NADP  NADPH+H+
KJH ATP_, G-6( Tt » 6P - Gluconic acid
HO N OH NADP NADPH+H+
ATP -6 AN A » 84D - Gluconic acid
OH
NADP
e D=GlUucose CH,0OH co
{:=o NADPH+H+
Fructose—ﬁ@ K] -® - glyceraldehyd H-GC-OH 3 Ribulose-&@
Py "y H-C-OH
CH-0{F)
l|-|=0|-4
GHO E=o
H-C-OH HO-E-H
| H-C-OH H-C-OH
EH-0{P) H;-0
Erythroseut@ 2 Xylulose-5 J
& r
: {£H:0H GHO
| =0 H-C-OH
0@ HO-G-H H-E-OH
0. CH20H H-b-OH H-E-OH
i H-b-0H kn,-0
— H-¢-0H . Ribose-5
CH,0-(P)
OH Sedoheptulose-7
Fruclose-6-®

3-@ -glyceraldehyd +—

Hinh 4.3. So d6 con duong hexosemonophosphat (HMP)

O nhiéu vi sinh vat, EM va HMP 2 nhiing con dudng phé bién vi bé sung cho
nhau, cing phat huy tdc dung trong t€ bao. Ty I¢ gilta hai con dudng ndy trong qué
winh trao déi chat thudmg khédc nhau tdy thuéc vao nhém vi sinh vat. Vi du trong hoat
dong song cla ndm Penicillium chrysogenum c¢é khoang 2/3 s6 lugng glucose dugc
chuyén héa qua con dudng HMP, trong khi dé d6i véi E. coli thudng chi c6 1/3
glucose duge chuyén héa qua HMP. Déi véi Saccharomyces cerevisiae trong diéu kién
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kién hi€u khi sé& c6 khoang 30% glucose duoc chuyén héa theo HMP. Déi véi vi khudn
Propionibacterium arabinosum thi glucose phdn I6n dugc chuyén héa theo EM. Vi
khuin Acetobacter suboxydans chi thily glucose duoc chuyén héa theo con dudng HMP.

GLUCOSE
ATP
ADP

GIucose-G—@
NADP
NADPH+H"

+ 6-@- Gluconat HMP

Fructose-ﬁ-@

Fructose-" 6-@@

2-«:910—3-desoxy-5—®-(3lucanat
o~ Aldolase ™

Dioxyacetonphosphat F=——= 3-P-glyceraldehyd = —~ CH,COCOOH
NAD NADH+H"*
2ADP 2ATP

-H.0O

Hinh 4.4, So @6 phan gidi theo con dudng Entner - Doudoroff

2.3. Con dudng Entner -Doudoroff (ED)

Con duong phan giai hexose nay dugc khdm phd lan ddu tién & Pseudomonas
saccharophila (Entner N., Doudorff M., 1952). Vi san phidm trung gian dic trung
cho qud trinh nay la 2-ceto-3-desoxy-6-phosphogluconic acid, nén cdon goi la con
duong CDPG.

Mot phan tir glucose qua con duong ED chi tao duge mot ATP, vi viy hi¢u sudt
nang luong cla con dudng niy cling chi khoang 25%.

Ta biét tir 3-phosphoglyceraldehyd bién thanh acid pyruvic tao ra 2 ATP, nhung
vi tir glucose bién thanh glucose -6-phosphat di tiéu hao 1 ATP nén toin bé con dudng
ED tao dugc 1 ATP,

Con duong ED duge mot s& vi sinh vét chu yéu 1a giong Pseudomonas thuc hién.
Vi vay c6 tdc gia (Deley I, 1962) cho ring day |2 mot nhdnh ti€n héa doc lap.

Phuong trinh chung;:
Glucose + ATP + NADP + NAD + 2 CH,COCOOH+2 ATP + NADPH+H" + DH+H'
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Zymomonas mobilis.

C6 thé phan biét hai con dudng phin gidi dudng hexose clia mot 6 vi khudn theo
bang 4.1.

Bang 4.1. Su wu tién gitta con duong chuyén héa dwong ¢ mot s6'vi sinh vit

Vi khuan EM ED
Arthrobacter sp ¥ -
Azotobacter chroococcum + -
Alcaligenes eutrophus - +
Bacillus subtilis, B. cereus + -
E. coli va vi khuén dudng rudt khac + -
Pseudomonas saccharophilla, P. flucrescens - +
Rhizobium japonicum - *
Thiobacillus Intermedius, T. ferroxidans - +
Xanthomonas phaesoli - e

Con duding ED phd bién & vi khudn Gram am va it gap & vi khuén ky khi.

Néu chuyén E. coli tir méi trudmg glucose sang mdi trudmg gluconat thi vi khudn
sé tao enzym gluconokinase phosphoryl héa gluconat thanh 6-P-gluconat va tiép tuc
theo con dudng ED:

Glucose Gluconat

iR

g
G-6-@) 6-(P)-Gluconat
J \’

EM ED

Do dd, nhiéu Pseudomonas phin gidi glucose qua gluconat. Thi du,
Pseudomonas aeruginosa, P. fluorescens, P. putila vi ching c6 chira enzym
glucodehydrogenase bién glucose thanh gluconat.

Méi lién hé twong hé giilta cdc con dudng phan gidi glucose duge minh hoa trong
hinh 4.5.

2.4, Vi sinh vat s& dung cac hgp chat glucid khac

Vi sinh vat con ¢6 kha nang st dung nhiéu loai dutng khic ngoai glucose.
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glucose.,
Fructose sau khi phosphoryl hda s& di ngay vio EM:

Phaospheryl hda
Fructose ———— Fructose-1 6-diphosphat ——» EM

Phosphoryl hba Manose phosphat
Mannose ————sMannose-8-phosphat —— Fructose-6- phosphat
Mannose kinase isomerase
Phosphoryl hda Transferase

Galactose ——————— Galaclose-1-phosphat —— Glucose-1-phosphat
Galactose kinase

Phosphoglucose mutasa
Glucose-6-phosphat ——» ED, EM

EM 2H 2ATP
Trio{P) 5~“H 3P glycerat—zt pyruvat
Fructose-1,6-B)XP a 2ATP Krebs
\Trlo-@ L-:‘h 3-@)P-glycerat _A, pyruvat
ATP
ATP pyruvat
Glur:usa\_. Glucose-aow;oﬁ-@ﬂiumnat—r 2-celo-3-desoxy-
ED -6-@-g+ucunal
38> glyceraldehyd
2H
®+ 2
HMP 3-ceto-6-(F)Gluconat

co,

Chu trinh
Pentose

&

Ribo-5P)

Hinh 4.5. Md&i lién hé tudng hd gilta cac con dudng phan giai glucose

Do véi polysacharid thi phéi trai qua qué trinh thiy phan dé tao monosacharid.

Thay phan
Oligosaccharid ———— Céac monosaccharid
ngoai bao
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¢6 kha nang str dung disaccharid ma khong tiéu t6n ATP.

—

Maltose + H,PO, = Glucose-1-phosphat + Glucose
3. HO HAP

3.1. H6 hap hiéu khi va chu trinh acid tricarboxylic (Krebs)

Acid pyruvic sau khi duoc hinh thanh bing mot trong cdc con dudng phéan gidi
carbohydrat s&€ duoc rit nhiéu vi sinh vat oxy héa triét dé thong qua chu trinh Krebs
hay con goi la chu trinh acid tricarboxylic (ATC).

Acid pyruvic trude khi tham gia vao ATC duge oxy héa thanh acetylcoenzym A
theo phuong trinh:

CH;COCOOH + CoASH + NAD — CH;CO~CoASH + NADH+H* + CO,
Tham gia vado phan (ng nay ngodi CoASH vd NAD cdn cé thiamin -
pyrophosphat (TPP), acid lipoic va Mg®".

Hydro duge gidi phéng ra trong chu trinh Krebs sé duogc két hop véi
codehydroxygenase, sau d6 sé dudgc chuyén qua chudi cytochrom dé két hop véi oxy
tao H,0.

Mbi lan coenzym NAD ldy 2H" clia co chit bién thinh NADH +H" nghia li ta ¢6
2H" va 2e’. Cdc proton va electron ndy & chuyén qua cic hé théng enzym.

Co chdt —+ NAD — FMN — CoQ —» Cyt, —» Cyt.; — Cyt.—» Cytiuunaa — Os
-0,32Vv 0,12 -0,07 +0,02 +0,22 +022 +034 +082V

Tong két nang lugng san xuét:
Phosphoryl h6éa & mirc co chdt EM 2 ATP
Krebs 2 ATP
Phosphoryl h6a & day hé hdp EM 2 NADH+H*x3 —»> 6 ATP
Krebs 8 NADH+H' x 3 — 24 ATP
2FADH+H'x2 —» 4 ATP
38 ATP

Phuong trinh téng quat:
CeH .0 + 6 O, + 38 ADP + 38P — 6 CO, + 6 H,O + 38 ATP
Nang luong giai phdng ra ddn dén timg lugng nho, tich liy trong ATP:
Nang lugng + ADP — ATP
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khoi acid pyruvic, con goi la phosphoryl hoa oxy héa (hinh 4.6). O day, nh& mot loat
cac enzym téc dong lién tiép, mbi enzym thure hién moét phdn nho qué trinh phan hay.
Acid pyruvic chuyén thanh acetyl CoA, réi cudi ciing phan hay thanh 2 CO, va 8 H",

Chat nhén dién tir cudi ciing ctia chudi dién tir (con goi 1a chubi ho hép) 1a oxy
phan tir. Phin img lién két hydro véi oxy phén tit xay ra dudi sy xic tdc ciia cytochrom
oxydase (cytochrom a,).

4Fe* +4H' +0,—>4Fe* +2H,0

Chudi dién tit nay dic trung cho phdn 16n cdc vi sinh vat, nhumg & vi khudn,
ngudi ta nhin thiy c6 thé ngan hon, s& lwgng cdc chit chuyén dién tir c6 thé it hon,
chang han & E. coli va Proteus vulgaris khong chifa cytochrom c.

3.2. Ho6 hap ky, khi
Hé hép ky khi 12 hé hdp ma chét nhin dién tir cudi ciing khéng phai la oxy.
Chat nhan la nitrat thi goi 12 h6 hap nitrat (ky khi khong bit buoc).
Chat nhan dién tir 14 sulfat thi goi 12 ho hép sulfat (ky khi bat budc).

C6 mot it truong hop hé hdp ky khi ma chit nhan dién wr doc nhat 1A acid
carbonic, vi du & Clostridium aceticum oxy héa hydro phén tir theo phuong trinh:

4 H, + 2 CO, —» CH;COOH + 2 H,0

Hé hip nitrat

H6 hip nitrat bao gém hai loai qud trinh: ho hap nitrat - nitrit va phan nitrat héa.
So d6 chung cua hai qua trinh nay la:
Phan nitrat hda

NOQ- = NO“_ e NO - NQO . Nz
Nitd oxyd Dinitd oxyd

Ha hap
Mitrat - nitrit

Théi hoic khir
dén NH,
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NAD

CiH0,

A, citric
e ,-COOH
 oxal m HOC—COOH
CO—CO0H CHy=COOH
CH,~COOH
2 \, H.0
NAD "
CHy-COOH
A. malic A e acnie ¢—COoH
HO CH—COOH CH-COQH
CH;-COOH \{H,n
H, Codehydrogenase HG-{IZH—CU'DH
A, isocitric ?H-CDOH
EH_'COOH CH;-COOH
CH—COOH
A Kiniirio \F 55 AR
CH~COOH e
] |
CH;-COOH i
CHz-COOH
A, succinie NAD
?D_CODH A. oxalosuctinic
co; (I:Hz
CH,-COOH 1
B a-ketogiutaric

Hinh 4.6. So dé chu trinh Krebs

Qua trinh khir nitrat (phén nitrat) dén nito phan tir xay ra qua hang loat giai doan
trung gian:

-0,
2 HNO3; —— 2HNO, ——
+2H

Nitrat reductase (nitratase) 1a enzym mang c6 chita Mo, khir nitrat dén nitrit:

N03_ +2e¢ +2H'— NO}_ ™ Hzo
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Nitrit reductase (nitritase) va reductase cia nito oxyd duoc phat hién nhu nhitg

enzym thuy phan:
NO, + e+ H*'—s NO + OH-
2NO +2e +2H' —3 N,O + H,0
Reductase cia dinito oxyd lién quan dén mang té€ bio, khir dinito oxyd dén nito
phan tir:

N20+23_+2H°——-)N2*2 Hz'o

Cdc vi khudn phin nitrat hod ¢6 thé sir dung nitrat hoac da phdn sir dung nitrit,
NO va N,O Iam chdt nhan dién tir. C6 dén liéu cho thdy ring qud trinh khir NO, thanh
N,O k&m theo viéc tao ATP.

Cdc vi khudn hé hdp nitrat-nitrit chi khir nitrat thanh nitrit. Nitrit duoc thii ra
moi trudng hedc bi khir dén NH, nhd céc enzym khong lién quan dén chudi ho hap. Vi
vay, ¢ nhitng vi khudn nay ATP chi dugc tao ra khi khir nitrat thanh nitrit.

Khdc v6i ho hap nitrat, nhiéu vi khudn ¢6 kha ning sir dung nitrat (nitrat héa)
lam nguén dinh duéng nito. Ching khit nitrat qua nitrit dén NH.,, sau dé
NH, s€ tiép tuc tham gia vao hoat dong trao ddi chit (khir d6ng héa).

N03 = NG{ 3> X = NHEOH —¥ NH4 (SI.I’JI dyng)

Sin phdm trong nitrat héa dugc diing lai, con sin phdm trong ho hdp nitrat (khir
di héa) khong duoc sir dung ma thdi ra ngoai t& bao vi khuén.

H¢ théng enzym ctia qud trinh ho hap nitrat chi duge tao ra trong diéu kién
khong ¢ hodc thi€u oxi. Trong trudng hop nay, chiing s& oxy hod chét hitu co bang
oxy cua nitrat va khir nitrat thanh nito phan tir. Nguoc lai, trong diéu kién cé oxy thi
thutmg nhing vi khudn niy lai chuong oxy (Q,) hon, chinh vi vy ma ching thuéc loai |
ky khi khéng bit budc (hinh 4.7). |

Vi du, Bacillus licheniformis trong méi trudmg glucose va c6 oxy thi glucose bi
phan giai theo EM va Acetyl CoA dugc oxy héa trong chu trinh Krebs va NADH,,
FADH, s& di vio chuéi ho hip. Néu khong c6 oxy ma c¢6é nitrat thi nitrat sé thay thé
oxy lam chit nhan dién tir. Song nitrat khéng don thudn thay thé oxy, ma trong qui
trinh phan nitrat héa sé tao ra mot hé théng cytochrom dic biét ¢6 lién quan dén hé
théng enzym mang, ching s& khir nitrat dén nitrit va sau dé tao ra nito phén tir. Dong
dién tir s& duge chuyén qua hé théng cytochrom va cuéi cung qua 4 giai doan khir.
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O,
Chét cho a H® hap higu khi

Hydro t\ \_._ H,O

H& hap ky, khi
NO,
HG hép nitrat

N, (ky khi khdng bat budc)
50, )

HG hap sulfat
H.S (ky khi bat budc)

/,_ Chéat hiu co Lén men
Chat cho (vi sinh vat Ién men)

Hydra \*_ 5an phdm 18n men

Hinh 4.7. Tém tit c4c phuong thitc hé hdp d vi sinh vat

NADH+H" Flavoprotein ey
NAD FpH+H' e l l J, [

NO-_;_—p NOE_——p NO—p NEO—)Nz

Nhém vi sinh vét ¢é kha nang thuc hién qué trinh phan nitrat héa duge goi la vi
khudn phan nitrat héa. Nhimg loai dién hinh gém cé: Pseudomonas denitrificans,
P. acruginosa, P, stutzeri, P. fluorescens, Micrococcus denitrificans, Bacillus licheniformis,
Achromobacter severnii, ...

Khi phan gidi nitrat, trong moi trudng sé tich liy lai mot s6 goc kiém (K, Na,
Ca). Cdc goc kiém nay s€ sinh ra KOH, NaOH hodc carbonat, do dé qud trinh phan
nitrat héa bao gi® cling dan viéc lam kiém héa méi trudng.

Ho hap sulfat (1én men sulfat)

Phin I6n cdc loai thuc vat va vi sinh vat ¢6 khia nang déng hoa sulfat vi ding
chiing 1am nguén dinh dudng luu huynh dé téng hop ra acid amin v cac enzym chita
lru huynh. Qua trinh nay duge goi la qua trinh khir déng hda sulfat.
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Desulfotomaculum c6 kha niing sir dung sulfat lam chét nhan hydro cuéi cung trong
ho hap ky khi, d6 la qua trinh khir di hoa sulfat hay la hé hap sulfat (hinh 4.8). Viéc
Khir sulfat ¢6 lién quan dén su hinh thanh cdc dang hydro linh dong khi oxy hod chét
hitu co:
CEH'IZOE + Hzo — 002 + (2H)
H'+ 8O* + (2H) — H,0 + H,S + keal

Qud trinh nay duoc N. D. Zelinski tim ra nam 1890-1893. Ong nhan thdy & diy
bién Hac Hai ¢c6 mot 16p nude chifa H,S, va tir bin niy 6ng di nubi cdy duoc lodi vi
khudn cé kha nang oxy héa glucose hoac tartrat, déng thési khir sulfat thanh H,S. Nam
1895 nha khoa hoc Ha Lan Beijerinck d3 phan lap duge ching. D6 1a Desulfovibrio cé
cytochrom ¢, va vi khuan Desulfotomaculum chifa cytochrom b. Chiing thuoc loai ky
khi bét buéc,

Nguén hydro chii y&u la acid hitu co, rugu va hydro phan tir. Qué trinh khir sulfat
dién ra qua nhiéu budc trung gian:

HESO‘ > HESO:, — HESOE —_— sto — HQS

Co chit hitu co thudng khéng duge oxy héa triét d€. San phdm cudi cling clia qué
trinh oxy héa thuéng 14 acid acetic. Thi du:
2 CH4;CHOHCOOQH + 2 H,0 — 2 CH,COOH + 2 CO, + 8 H;
(acid lactic)
sau d6 8H duge dung dé khir sulfat thanh sulfit:
SO2 +8H— S +4 H,0

Mot s6 loai vi khuén thudc loai v dudng héa nang. Chiing c¢6 kha nang khir

sulfat bang hydro phan tir va sir dung nang lugng sinh ra trong qué trinh nay dé déng
hoa CO, ctia khong khi.

4 H, + H,80, Lkh"&l-rzs + 4 H,0 + xKeal
Trao d6i cht & nhitng vi khudn khir sulfat ¢é tinh chat oxy héa, ching nhan nang
lugng nhd qua trinh phosphoryl héa trong chuéi ho hap. Qua trinh khir sulfat xay ra
trong 1€ bao nhimg vi sinh vat nay duge bat ddu bang viéc hoat héa sulfat, day 1a qui
trinh ¢én ning luong.
Du6i tic dung cua ATP -sulfurilase, géc phosphat clia ATP duge thay bing
sulfat va tao thanh adenosin -5'-phosphosulfat (APS).

ATP + 8O ¥ Adenosin-5'-phosphosulfat + pyrophosphat
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Lactose 2X pyrophosphatase
dehydrogenase 2H APS PP + 2P, (tiéu tén 2~)
(chél nhan H : H,O f’,
chua ra) 2XH, APS-reductase

AMP

2CH,COCOCH 80,"
A

Co
COs ,.-—-f 2Fd

pyruvatferredocin 2H sulfitreductase

oxydoreductase \\‘ 2FdH;
r ‘\
L 4

2CH;}CO"'COA 33032_ 25032-
&

2P
Phospho-
transacetylas® | — S0 __.A-//
OCoA 2H Trithionat reductase
L J
2CH,'co-(P) '
2ADP 5.0y
Acetokinasa 2H SO~ ——-’/
T—
2ATP Thiosulfal reductase
[ _2CH,COOH |
2CH,CO0O L

Hinh 4.8. So d6 di hoa sulfat cGia vi khudn phan sulfat hoa
I8y nguén hydro tif su I1é&n men acid lactic
Pyrophosphat (PP) bi phan gidi nhi enzym pyrophosphatase. Sau do Xay ra qud
trinh khit Adenosin —5° - phosphosulfat (APS) véi suf tao ra sulfat va AMP (Adenosin
monophosphat). Trong qua trinh khir sulfat phéi ¢ sy tham gia ciia cytochrom c..

Vé mdt ndng Iwong: ta thily, oxy héa mot mol acid lactic thu duoc 2 mol ATP;
song mit khac khi khir sulfat thanh sulfit thi lai phai ding 2 lién két cao nang (ATP —
AMP + PP). Nhir vay, t6ng nang lugng bing 0. Vi thé ma nhi€u vi khuan phén sulfat
héa c6 thé sir dung H, vA tao sulfit tir sulfat va H, ma khong cdn thong qua APS.

Vi khudn phan sulfat héa thudng gip & nhing viing bin ldy ¢6 khi H,S, ufc la noi
¢6 qué trinh phan giai ky khi cdc hgp chit hitu co. Nhitg vi khudn nay dé tham gia
tich cuc vdo qud trinh hinh thanh quing luu huynh, hinh thanh cdc md ddu.
Desulfovibrio ¢ kha nang sir dung cdc san phdm phan giai d& dang cua carbon nhu
acid béo, oxyacid, ruou v hydro d€ sinh ra hydrocarbur.

Desulfotomaculum ruminus tham gia tich cye vao qua trinh khit sulfat va tao H,S
trong da c6 cua cdc dong vat nhai lai nhu trau, bo ...
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4. QUA TRINH HOA THAM THAU cUA VI KHUAN

Nhu chiing ta di biét, mot cap dién tir van chuyén qua chudi hé hip t€ bao gidi
phéng duoc 3 phén tir ATP. Co ché nay duoc goi la qué trinh hoa thdm thdu, vi né bao
gém ca qud trinh héa hoc va qud trinh thdm thdu (“osmosis”). Theo Piter Michael
(nguoi Anh, nhan giai Nobel 1961) thi héa thim th&u st dung céng nang van chuyén
proton qua mang t& bao dé sinh nang litong cho qud trinh t6ng hop ATP (hinh 4.9).

Tit chu trinh
& Krebs Bén trong t& bao vi khuan
'. Coenzym
NAD
2\ /
b EI

Bén ngoai t& bao vi khuan

¥ Phan t mang electron

@ Proton

e Cdp electron

@ Phin i H,0

Hinh 4.9. Qua trinh héa thdm thiu tao néng lvdng & vi khudn

Trong qué trinh héa thdm thdu, electron chuyén dong qua cdc coezym va
cytochrom, néing lugng hiru dung duge giai phéng tai ba diém van chuyén. Ning lugng
cung cip cho cdc proton nhdy tir bén trong nguyén sinh chét vi khudn qua mang 1€ bio
ra ngoai mang. Nang lugng nay duoc goi 1a "lue kich dong proton”. Khéng bao lau,
mat luong 16n proton sé duge tich tu bén ngoai mang t& bao, va vi chiing khong dé
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dang gi quay lai bén trong, cho nén tdp trung mat thé ning Ién. Do proton tich dién

duong nén phia ngodi mang t€ bao tich dién duong va tao ra su chénh léch dién héa.
Bong nhién hang loat kénh mo ra va proton chay nguoc vao. Méi kénh hién dién nhu
mot 16 protein (protein pore) ndi lién vai cac phin tr cia phirc hop enzym goi 1a ATP -
synthetase. Phifc enzym nay hinh thinh nén nhimg diém gin caa ATP va ADP. Nhu
vAy cdc proton vot qua 16, gidi phéng ning luong va ning luong niy duoc sir dung dé
tong hop ATP tit ADP va ion phosphat.

Héa tham thdu chi xdy ra trong nhitng ming 1€ bao cdn ciu triic nguyén ven. Di
nhién, néu mang bi tén thuong thi sr van chuyén proton s& khong thé xay ra, va qui
trinh téng hop ATP sé bi dimg lai. Mic di electron c6 thé vin ti€p tuc van chuyén qua
h¢ théng cytochrom. ATP khong duoc t6éng hop thi co thé nhanh chéng bi chét. Day la
mot trong nhitng nguyén nhan vi sao su tén thuong mang t€ bao vi khudn, vi du nhu do
tic dong clia khdng sinh hay chat tiét tring, lai ¢6 hai cho vi khudn.

5. 0XY HOA KHONG HOAN TOAN

Khi oxy héa hoan toan, vi sinh vét hi€u khi thuc hién oxy héa chét dinh dudng
lao thanh CO, va H,0; con trong trudng hop oxy héa khong hoan toan, thi sdn phidm
sinh ra 1a nhimg hop chit hiru co dugc oxy héa mot phdn nhu: cetoacid, acid acetic,
acid gluconic, acid fumaric, acid citric, acid lactic, .... giong nhu sdn phdm cia mot s6
qud trinh 1én men nén dugc goi 1a "lén men oxy héa".

5.1. Vi khuin acetic va s\ tao thanh acid acetic

Théng qua con dudng oxy héa khong hoan toan, vi sinh vit phan giai dudng
hodc rou cho ra acid acetic. Vi khudn acetic 14 vi khudn Gram 4m, ¢ chu mao nhu
Acetobacter, thutng thdy trén bé mat thuc vit, la loai hiéu khi bat budc; hoac c6 tiém
mao phin b6 & cuc nhu Acetomonas (con goi la Gluconobacter). Trong 20 loai thudc
chi Acetobacter 1én men acetic c¢é cdc lodi quan trong nhat 1&4 A. aceti, A.
pasteurianum, A. orleanense, A. xylinum, A. schiitzenbachii. Nhimg vi khudn nay phéan
hiét nhau boi kich thude t€ bao, chiu con, kha nang tich ldy acid acetic trong moi
truong, ... Vi du, A. aceti tich liy dén 6% acid acetic, A. orleanense — 9,5%, A.
schiitzenbachii — 11,5%, con A. xylinum — 4 5%, A. aceti va A. schiitzenbachii chiu
duoc néng do rugu dén 9-11%, con A. xylinum chi chiu duoc 5-7%.

Qua trinh bién rugu thanh dim da dugc nhan dan ta sir dung tir rdt xa xua. Ddm
12 mot loai thuc phim chifa 3-5% acid acetic. D& mot cée ruou (3-5% cdn) ngoai troi
vai ngay s& thidy mot 16p vang mong Acetobacter xylinwm. Tir nam 1862, Pasteur di
goi vi khuén nay la Mycoderma aceti. Su oxy hoa rugu thanh ddm 1& mét qua trinh tir
tir biing cdch khir ddn ruou:
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CHCH,OH —— 1738 o> CHsCHO Acetaldehyd
2 2

CH,CHO + H,0 — CH,CH(OH), Hydrat cta acetaldehyd

CH,CH(OH), -2H CH,COOH  Acid acetic
2H + ]]2@2 — HEG

CH,CH,OH + 0, » CH,COOH + H,0 + Q

Nhu vdy acetaldehyd va hydrat ctia acetaldehyd chi 1a nhitng sian phdm trung
gian cuia qud trinh ndy.

Nhimg vi khudn acetic ¢6 rdt nhiéu diém wong tur Pseudomonas. Chiing khéc
Pseudomonas & ché chin duoe d6 acid cao hon, phan giai pepton yéu, it di déng hon va
khong c6 sic 14.

Vi khudn acetic c¢é thé duoc chia thanh cdc nhém:

— Nhém peroxydans gém Acetobacier paradoxum, A. peroxydans.
— Nhom oxydans gébm A. ascendens, A. rancens, A. lavanniense.
— Nhoém mesoxydans gom A. mesoxydans, A. xylinum, A, aceti.

— Nhém suboxidans gédm A. oxidans, A. melanogenum.

Nhimg loai Acctobacter thuong duoc sir dung trong cong nghiép la
A. aceti, A. pasteuriasum, A. orleanense, A. xvlinum, A. schiitzenbachii va A.
suboxydans.

A, aceti ¢6 hinh que (0,6pum - 0.8um x [-3um) thudng sip x€p thanh cip doi hay
chudi. Bit mau vang vdi thute nhudm iod. A. xylinwm c6 dang que dii 2um, dimg riéng ré
hoac x€p thanh chudi. Bat mau xanh véi iod va acid sulfuric (phan ing ctia hemicellulose).
C6 thé tich Ity khodng 4-5% acid acetic trong qud trinh lén men. Thudng séng chung véi
nim men trong mot loai nude giai khat dan gian lam biang nudc ché dudmg goi 1 "thiy
hoai sam”.

N6i chung vi khudn acetic thudng phét trién t6t & nhiét d6 20-35°C. Mét s6 lodi
¢6 khd nang tong hop vitamin B, B,. Mot s6 loai vi khudin acetic nhu A. suboxydans,
A. xylinum c6 kha ning oxy héa rugu sorbid thanh dudmg sorbose. Chiing dugc sir
dung trong nganh cong nghé sdn xudl vitamin C (acid ascorbic).

5.2. Nam mac va su hinh thanh acid citric

Nam mdc la nhém vi sinh vat hi€u khi, khong c6 kha ning 1&n men ky khi nhung
trong nhiéu truong hop chiing ¢6 thé tich Iy trong méi trudng nhiéu san phdm chma
duge oxy héa triét dé, phd bién nhdt 12 acid hitu co nhir acid citric.

T nam 1893, C. Wehmer da cho biét Aspergillus niger trén méi truémg chifa
dudng va o6 mit calei carbonat s tich iy nhiéu acid oxalic. Nam 1916, ngudi ta phét
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ndm 1926 ngudi ta di nghi ra phuong phip sir dung méi trudng acid dé chon loc nuoi
Aspergilus niger va chon duge nhiéu ching c6 thé chuyén héa duge dén 65% dudmg thanh
acid citric.

Co ché ctia su chuyén héa nay c¢6 thé biéu dién nhur sau:

C5H12c jﬂ
CoASH Lem
2 CH,COCOOH

CH,CO~SCoA 0=C-COOH
HE(IS-CDOH H,C-COOH
HO-C-COOH Acid oxaloacelic
H,-C-COCH
Acid citric

Nhu trinh bay & so d6 trén, acid pyruvic tao thanh acetyl coenzym A va chét nay
s€ ngung tu voi acid oxaloacetic d€ tao ra acid citric. D€ tich liiy acid citric cdn kim
him cdc phdn ing ké tiép. Enzym phosphofructokinase dugc xdc dinh la enzym diéu
hoa qud trinh téng hop acid citric. O A. niger, enzym nay bi e ché bdi ATP va
isocitrat nhung lai dugc kich hoat bai AMP, phospho v6 co va NH,'. Viéc tich acid
citric khoi chu trinh Krebs khép kin nh& nhitng phén ting bé sung.

Ngily nay, nguti ta ding k¥ thuat dung hop t&€ bao tran duge sit dung rong rdi dé
120 téi t6 hop gitta A. niger vai nhau dé sén xudt acid citric.

5.3.Tao acid L - glutamic nhd vi khuan

T niam 1957, Kinosita da khdm phd ra Corynebacterium glutamicum
(Micrococous glutamicus) ¢6 kha ning sinh tdng hop duoc acid glutamic va da duoc
cong ty Kyowa Hakko dua vao san xudt. Acid glutamic déd tao dugc trong diéu kién
théng khi. Sau nay ngudi ta biét nhiéu loai thudc chi Bacillus va Corynebacterium cé
kha nang tiét ra moi truémg nhitng loai acid L -glutamic.

Khi nuéi cay trong binh lén men ¢é dung tich 50.000 lit véi moi truong chira
10% dudmng glucose va dung uré 1am ngudn nito, sau 40 gidr nuoi cdy & 30°C ¢6 thé tich
lily hon 50g acid L -glutamic trong mét lit, nghia la khodng 0,6 mol acid glutamic khi
sir dung 1 mol glucose (hiéu suat 60%).

Vi khudn phan giai glucose theo con dudng EM, sau dé thong qua acid citric va
acid o-ketoglutaric tao thanh acid L -glutamic.
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- COE
isocitrat dehydmganah

——————— e Acid a-ketoglutaric
NADP NADPH+H'
Acid L- glutamic —_ .

F 3

L-glutamat dehydrogenase \N.,

Cdc ching Corynebacterium glutamicum va Brevibacterium divaricalum cin
biotin dé tdng hop acid L -glutamic v6i hiéu sudt it nhét 12 30 g/I.

Ngay nay, ngudi ta con sir dung cdc ching dot bién Corynebacterium
glutamicum dé san xudt L -lysin hoac diing 1 s& chiing thuoc ho Enterabacteriaceae va
Pseudomonadaceaec dé san xudt L -homoserin, L-valin, L-isoleucin, L-tryptophan,
L-tyrosin ... .

O Viet Nam dd ding ching Corynebacterium glutamicum dot bién véi moi
truong ri dudng mia l1a ngubn biotin v chat sinh trudng thay cho cao ngd trong moi
truong sinh tong hop acid glutamic. Chiing ndy c6 dic diém: t€ bio hinh que ngén,
kich thude 0,5-0,9 x 1-30 pm, khéng di dong, Gram duong, khong tao bdo t, dinh
duong héa nang v6 co, hi€u khi.

5.4. Su phan giai cac hgp chat hiru cd chira nitd (thdi rira)

Khéc vai 1én men dudng, co chét cia sy théi rita 1a protein. Mudn phén giai
protein, ddu tién vi sinh vt phai ti€l ra cdc enzym phin gidi protein ngoai bdo va
chuyén héa protein thanh nhimg hgp chét ¢6 phén tir lugng nhod hon (polypeptid, cdc
oligopeptid). Cac chit nady hoac tiép tuc dugc phén hity thinh acid amin nh& cée
enzym peptidase ngoai bao, hoic duge xam nhép vao 1€ bdo vi sinh vat, Mot phin cdc
acid amin nay dugc vi sinh vat sit dung trong cdc qud trinh t6ng hop protein cho riéng
minh, mét phan khdc tiép tuc phan giai thinh NH,, CO, va cdc sin phém trung gian
khéc. Do tao ra san phdm 12 NH;, nén ngudi ta vin goi qud trinh phan giai protein i
qud trinh amon héa (amonification).

Rét nhiéu loai vi sinh v4t khéc nhau tham gia vio qué trinh amon héa trong ti
nhién. Dang chil ¥ nhat 1a céc loai:

Vi khuin: Bacillus mycoides, B. mesentericus, B. subtilis, B. cereus,

B. megaterium, B.histoliticus, Proteus vulgaris, Pseudomonas fluorescens,
P. aeruginosa, P. putreficans, E. coli, Clostridium sporogenes, CI. welchii.

Xa khuan va ndm mdc: Streptomyces griseus, S. rimosus, Actinomyces fradiae,
Aspergillus oryzae, A. flavus, A. terricola, A. niger, Penicillium camemberti,
Cephalothecium, Rhizopus, Mucor, Gliocladium roseum ...

Mot s6 vi khudn nhy E, coli, Proteus ¢é kha nang chuyén héa tryptophan thanh
hai chét ¢6 mui héi la indol va skatol. Skatol chinh la ch4t tao ra mii thoi nhiéu nhét
¢ phan.
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I CHTCF?H——COGH + HoP —v@U +NH3+CH3CDCOOH
H Nh2 NH

Tryptophan Indol
| Hy-GH—=CO0H—= | CH:"COOH— i CHy
) N H2
NH NH NH
Tryptophan Indolilacetic acid Skatol +NH:

Khi qud trinh théi rita xay ra trong diéu kién thodng khi thi cdc qud trinh oxy héa
thudng duge tién hanh dén cing. Khi dé hdu hét carbon dugc chuyén thanh CO,.
Nguoc Iai khi qua trinh thdi rita xay ra trong diéu kién ky khi thi thudng cé su tich lay
cac dong phan trung gian nhur trén.

Ngoai kha nang phan gidi protein, vi sinh vat con ¢6 kha nang phan gidi mot s6
hop chét hitu co chita nito khdac. Pang chi § nhét 14 kha nang phan giai céc base nitg,
uré, acid uric, cyanamid calei va Kitin.

Nam 1862, ldn ddu tién Pasteur phdt hién ra vi khuéin phan giai uré. Cang vé sau
ngudi ta cang tim thdy nhiéu vi khudn tham gia tich cuc vao qud trinh phan gidi nay.
Ddng chd ¥ la:

Ciu khudn: Planosarcina ureae, Micrococcus ureae, Sarcina hansenii.

True khvan:  Bacillus  pastewrii  (Urobacillus — pasteurii), Bmiquelii, B. hesmogenes,
Bamylovorum, Pseudobacterium wreolyticum, Chromobacterivum prodiogiosum, Proteus vulgaris.

6. LEN MEN

Ngudi ta goi qud trinh phan gidi carbohydrat trong diéu kién Ky khi 1 qud trinh
Ién men. Dy la qud trinh oxy héa khir khong hoin toan, mot phan co chdt bi khir, con
mét phdn khac bi oxy héa. Trong qud trinh ndy carbohydrat duge phan giai dé thu
ning Iugng, va hydro tach ra tir co chét duge chuyén (6 chat nhin la mét chét hitu co.
Oxy phan tir khéng tham gia vido qué trinh 1én men. Vi vay Pasteur néi "lén men - dé
la sir s6ng khong ¢6 khong khi".

Ning lugng sinh ra trong quéd trinh 1én men, mot phin s€ dung cho cédc phan (ing
khir, cbn lai mot phin duge tich lity trong cdc lién két cao nang.

Trong qua trinh 1én men NADH +H" sinh ra trong dudng phan (EM) s& khong
dugc chuyén dén oxy phan tir théng qua chudi ho hip. NAD dugc tdi tao sau khi acid
pyruvic hay cdc sdn phdm clia né nhian H ",

Trong cdc 1€ bao vi sinh vat ky khi bat buéc ngudi ta khong thay cdc loai enzym
hé hip cyt. b, c, a, cytoxydase, peroxydase, catalase.
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- va1 ho hap méu khi, san phdm cudi cing cla qud trinh 1én men ngoai CO,,
con ¢6 nhimg hop chét carbon chua duoc oxy héa hoan toan (ruou, acid hiru co, ceton,
aldehyd). Viéc chuyén héa tir giai doan acid pyruvic tr& di & cdc vi sinh vat khdc nhau
thi khdc nhau. Nguoi ta thudng ding tén cta sin pham dién hinh dé goi ten qui trinh
lén men ay.

6.1. Lén men rudu etylic

Tac nhan lén men

Tdc nhan chinh 1a cdc chiing ndm men Saccharomyces cerevisiae va nhing loai
kKhic thuoc chi Saccharomyces nhu §.carisberginensis v cdc chi khdc nhy
Schizosaccharomyces pombe va Kluyeromyces. Ching la nhimg co thé hiéu khi,
nhung trong diéu kign khong ¢6 oxy phan ur thi ching lén men glucid dé tao CO, va
ethanol theo con dudng EM.

Phuong trinh chung theo Gay - Lussac (1810):

CeH 4,05 — 2 CH,CH,OH + 2 CO, + 28 Kcal
180g 929 88g

Viéc phan gidi dudng thong qua fructose-1,6-diphosphat ciing thdy & vi khudn
Sarcina ventriculi theo con dudng EM.

Nguogc lai 0 vi khudn Zymomonas mobilis, sy phan gidi glucose lai theo con dutng
ED. San phdm chinh & day 14 ethanol va CO,, ngoai ra con ¢6 acid lactic. Nhiéu nudc si
dung vi khuin Zymomonas mobilis dé san xuélt etanol dat 6i 178 g/l. O mot s6 ndm mée
nhu la Mucor thi glucose duge phan gidi chti y&u bing con dutmg EM (70% co chat) va
HMP (309 co chat).

Ngoai ra & vi khudn thudc ho Enterobacteriaceae vi Clostridium thi ethanol 12
san phim phu, acetaldehyd duge hinh thianh trong trudng hop nay khong phai tir acid
pyruvic du6i tic dung ctia pyruvatdecarboxylase ma tir viéc khir acetyl phosphat.

Phan I6n vi khudn sit dung duge dudng glucose. Va mot s6 vi khuan sir dung
duge dudng doi nhw lactose, mannose, saccharose nhd cé enzym phan gidi ching
thinh dudng don glucose.

Co ché chung cia su 1én men ruou (EM)

Neiberg da phat hién thdy ndm men c6 khd nang 1én men ching nhimg glucose
ma con ngay ca vdi acid-pyruvic. Didu nay duge ching minh bang phan (ng
acetaldehyd véi bisulfit (m6t san pham vo hai véi ndm men). N&éu thém bisulfit vio
dung dich dang lén men thi acetaldehyd s& duoc tach ra dudi dang acetalsulfonatri:

0
CH3-C\ + NaHSO, — CH3CH(OH)SD3Nal
H
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1 do nong doTugu va CO, sinh ra giam han xuéng\va mét san pham Ién men
khic la glycerin duoce hinh thanh,

Bang cdch dé, 6ng da ching minh ring chinh acetaldehyd 14 sin phim trung
gian, va 12 chat nhan hydro dé tr& thanh ethanol.

Qud trinh lén men rugu gém hai giai doan:

(1) Tdc dung cta enzym pyruvat decarboxylase ¢6é su tham gia cua TPP, acid
pyruvic loai bd CO, dé tao acetaldehyd.

(2) Acetaldehyd bi khir boi NADH-alcogol-dehydrogenase (dang khi) dé tao
thanh ethanol:

EM
CeHiaOe e Y » 2 CH,CQCOOH
2 NAD' 2 NADH+H' 2CO; ())
W~ Pyruvat decarboxylase \
POHCHOIL 4 2 CH,CHO

(.? )

NAD alcogol dehydrogenase

Khi CH;CHO khoéng thé déng vai trd nhan H cia NADH +H* véi su ¢6 mit
bisulfit thi dihydroxyaceton phosphat sé déng vai tro chat nhan H, tao ra glycerin
phosphat dé tir d6 tao glycerin. Qui trinh ndy duge dp dung trong cong nghé sin xudt
glycerin:

ll’_',‘HEO H (IZ'IHIZO H flll-& OH
hosphatase
c=o + NADHH" —=CH-OH o ko™ CH-OH . HyPO,
CH, -0 (@) CH,-0—(p) CH,OH
Dihydroxy aceton P Glycerin P Glycerin
Phuong trinh chung:

2 CgH50g + H,O — CH,OHCHOHCH,0H + CyH;OH + CH,CQOH + 2 CO,

Nhiéu vi khudn lén men lactic, Enterobacter va Clostridium ciing tao duge nhiéu
ethanol, nhung ching khong c¢d pyruvatdecaroxylase dé téng hgp acetaldehyd
(CH,CHO). Tuy vay, chiing lai c¢6 acetylCoA ddng vai trd tién than cla acetaldehyd,
chit nay bi khir nhé acetaldehydrogenase:

=0
CH;-CO—CoA + NADH+H' — CHg,-CxH + CoA + NAD
Trong moi trudmg acid (pH 4-4,5), qui trinh 1én men rugu chia lam hai then Ky:

L;f,.r"- Thoi ky cdm tng: Khi acetaldehyd tao ra con it, chua di nhan H, d> d6 duge
chuyén dén aldehyd glycerinic dé tao glyzerin.
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tang nhanh. Vi vay glycerin chi 1a sin phdm phu trong qud trinh Ién men ruou.
Nguoc lai, trong moi truding kiém thi glycerin va acid acetic 1a chi yéu.

Pé sin xudt rucu bia v rugu vang, ngudi ta thudng ding 1én men “chim”™ véi
Saccharomyces carisberginensis & 5-10°C hoac 1én men “néi” Saccharomyces
cerevisiae. Dé san xuft cén, ngudi ta ding nim men ndi, tao nhiéu CO, (1 kg dudng
tao 255 lit CO, & 20-28°C).

Chd ¢ khi 1am bia ruou, cdn trdnh Saccharomyces intermedius do lam duc rugu,
bia, gay mui khé chiu; trdnh vi khufin acetic bién ruou thanh CO, va H,0.

Hiéu img Pasteur

N&m men la vi sinh vat hiéu khi va chi trong diéu kién ky khi méi lén men. Néu
c6 khong khi thi qud trinh 1én men giam di hodc bi dinh tré hoin toan. Su kim hdam quéd
trinh 1én men ruou bang oxy duoc goi 12 hiéu img Pasteur.

Trong diéu kién ky khi, tir mot mol dudng cho ra 2 mol ATP; trong diéu kién
hi€u khi thi cho ra 38 mol ATP. Do t& bao tu diéu chinh qud trinh sir dung co chat
nhim thich nghi véi hoan canh sao dé thu dugc nang luong nhiéu nhét,

6.2. L&n men formic (I&n men acid hén hgp)
Tiac nhan

Vi khuin thuoc ho Enterobacteriaceae, la nhing tryc khuén Gram am, thudng c6
chu mao, di dong, khong sinh bao tir, ky khi khong bét buge 6 kha nang 1én men
dubng tao acid formic (HCOOH) va mot s6 sin phdm khéc. Acid formic sau khi sinh
ra & tich iy lai trong moi trudng hay chuyén héa thanh H, va CO, (n€u moi trudmg cf
phan (mg acid) dudi tic dung cia enzym formiat hydrogenliase:

Formiat hydrogenfiase
HCOQH » H, + CO;

Ngudi ta thutng phan biét cdc giong lén men formic cha ho Enterobacteriaceae
chii yéu dua trén dac diém lén men dudng glucose, lactose va dya trén mot s phan
tmg sinh héa khidc nhu kha nang phan gidi protein, kh ning déng héa citrat, phin g
Voges -Proskauer (VP) tic 14 phan éng kiém tra khd nang sinh acetoin.

Mot s6 vi khudn nhu Salmonella paratyphi C, Aerobacter sur dung dugc citral
nhur nguén carbon duy nhat. Trén moi trudng chita citrat nhu nguén carbon duy nhét,
chi ¢6 vi khudin nao sir dung dugc citrat méi phét trién duge. Khi dé Na* con lai trong
moi truong lam cho pH moi truong chuyén sang kiém (pH 8) nén lam cho chi thi
bromothymol tif xanh 14 cay chuyén sang mau xanh duong dam.
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C6 thé dung phan tng do methyl (MR) dé xéc dinh vi khudn ¢6 1&én men acid hén
hop khong. pH chuyén tir 5,5 sang 4,5 s& lam cho chi thi d methyl chuyén tir mau
vang sang do (duong tinh).

Ngudi ta con goi lén men acid formic l1a lén men acid hén hop vi qud trinh nay
san xudt nhiéu loai acid khdc nhau: acid formic, acid acetic, acid succinic, acid
lactic, ethanol, glycerin, acetoin (acetylmetylcarbinol), 2, 3-butandiol, CO, va H,.
Tity timng loai vi khudn dudng rudt ma cdc san pham 1én men c6 thé khdc nhau rat
nhiéu. Ty thuoéc vao san phidm lén men trong diéu kién ky khi khong bat budc ma
ngudi ta chia thanh hai loai:

~ Lén men cho ra acid hon hgp
— Lén men cho ra acetoin
Co ché 1én men cho ra acid hon hop dac trung bai E.coli, Shigella, Salmonella

Acid pyruvic sinh ra trong qué trinh dudng phian EM duoc khir thinh acid lactic
nhi enzym lactat dehydrogenase viA mot phdn chuyén thanh acetylphosphat (hay
acetylCoA) va acid formic.

CH,COCOOH + H,PO,; »CH,COOPO,* + HCOOH

Céc cofactor cta phan img nay 13 TPP (Thiamin pyrophosphat) va CoA.

CO, va H, duge sinh ra trong quéd trinh phan giai HCOOH. Acetylphosphat mot
phin tiép tuc duge phan giai thanh ethanol, cdn mot phan duge phan giai thanh acid
acetic. Acid succinic ciing dugc sinh ra do su oxy héa acetylCoA theo chu trinh Krebs.

EM
Glucose » 2CH,COCOOH

2 HW CoASH

CH;CHOHCOOH CH;CO~SCoA + HCOOH

e m— H,0 L\

o™ S C,H:OH  CH,COOH O, H,

Hinh 4.10. Sg @& 1&én men acid hén hgp
Do viy khi nuéi E. coli trong moi trutng glucose sé tao ra nong do H' cao, nén
pH xudng duéi 4,5 lam cho do metyl ¢é mau do.
Lén men cho ra acetoin dac trung boi Aerobacter, Serratia va mot so loai Bacillus

() day mot phan acid pyruvie ciing duoc phan gidi theo co ché nhu & E. coli, song
phin 16n acid pyruvic lai tip trung dé tao acetylmetylcarbinol (acetoin) vi sau khi dugc
khir thi tr&s thiinh 2,3-butandiol hodc duoc oxy héa dé trd thanh diacetyl (hinh 4.11).
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TPP, Mg® 0 OH
2 CH,COCO0H R CHs-C-C-CH, + CO,
COOH

Acid a-acetolactic

% a-acelolactat
Cco, decarboxylase

CH,-CO-CHOH-CH,
-|'- )y Acetoin }_ P

L NADH‘*H' .
j R NADH+H+ &- )

CH;-CHOH-CHOH-CH,4 CH;-CO-CO-CH,4
2, 3-butandiol (butylen glycol) Diacetyl

Hinh 4.11. S¢ d& 1én men butandiol

Dé kiem tra kha nang tao acetoin, ngu&i ta thudng ding phan ing Voges -
Proskauer (VP). Nguyén tdc cia phén dng nay la trong moi trudng kiém, acetoin sé bj
oxy héa thanh diacetyl. Chat ndy s& két hgp véi nhém guanidin trong arginin clia
pepton dé tao thanh mot hop chat mau do (phéan dng duong tinh).

CH,CHCOCH CH,COCOCH
3| 37 Kiém i 3
OH
Acetoin Diacetlyl

N N=C—C

NH, y Hy
CHyCOCOCH; + NH=C\ S, NH—C\‘\ ' + HyO

N H2 N=C—C H3

Guanidin Hop chat mau do

6.3. Len men lactic

Tac nhan

Vi sinh vét 1én men lactic dugc Pasteur (1857) tim ra tir sita chua (lactic ¢6 nghia
14 sita). Phdn 16n vi khuén lén men lactic thudoc vé ho Lactobacteriaceae, hinh ciu,
hinh que ngin, Gram duong, khong di dong, khéng c6 cytochrom va catalase, nhung
song dugc trong diéu kién c6 oxy khong khi vi ¢6 peroxydase phan gidi H,0, thinh
H,O va oxy. Vi vay nguoi ta goi ching la vi khudn vi hi€u khi (microaerophile) hoic
ky khi khong bat budc (Rose, 1968; Schlegel, 1972). Su phan b& cha vi khuén lactic
trong tu nhién cang chitng to nhimg vi khudn niy ¢6 nhu cdu dinh dudng cao va khi
ning phan gidi d¢ thu ning lugng cua chiing. Nhitng vi khudn lactic it pap trong dif,
nude ma thuong thdy &: (1) Trong sita va cdc san phim cla sita: Lactobacillius lactis,
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L. bulgaricus, L. helveticus, L. casei. L. fermenti, L. brevis, Streptococcus lactis,
8. diacetilactis. (2) Trén bé mat cua thuc vt va xdc cdy dang bi phan gidi thuong gap
Lactobacillus plantarum, L. delbruckii, L. fermenti, L. brevis, Streptococcus lactis,
Leuconostoc mesenteroides. (3) Trong rudt va & 16p ming nhdy cua ngudi va dong vit
¢6: Lactobacillus acidophilus, Streptococcus faecalis, Str. salivarius, Str. bovis,
S. pyogenses, Pediococcus.

i Dua vao san phim sinh ra trong qud trinh lén men glucose, ngudi ta chia vi
khuidn lactic thanh hai nhém: nhém Ién men lactic dong hinh (homofermentative) va
nhdm 1én men di hinh (heterofermentative).

Co che

- Lén men lactic dong hinh Leh

Nhiing loai Strepiococcus lactis, Lactobacillus caset, L. bulgaricus ¢6 kKha nang
tich liy dén 90% acid lactic trong cdc san phdm lén men. Ching phan gidi glucose
theo con duong EM. Vi khudn sit dung tat ca cdc loai enzym, ké ci aldolase, hydro
dugc tich ra nh& khir hydro cia triophosphat duge chuyén dén acid pyruvic theo so doé

dudi day: =
=M

CﬁHuOﬁ ("’-_ _-‘l ]
2 NAD" 2 NADH+H"' 2 CH,COCOOH
2 CH,CHOHCOCH 4 s |

Lactal dehydrogenase

Theo V. N. Saponhicov (1968) 1én men déng hinh gém hai giai doan:

— Giai degn 1: Thoi ky sinh trudmg lily thira ctia vi khudn, tir hexose tao ra acid
phosphoglycerinic nhd sit oxy hoéa phosphoglyceraldehyd kém theo viéc khi

NAD:
cH,—0—P) cHy—0—(B)
CeH ;0 ——= 2 CH—OH # 20 + 2NAD* —=2 CH—OH + 2 NADH+H
COOH
é} 4-“’»{1"'—?{ _,741

- Giai doan 2; Do NADH+H" tang, nén th€ oxy héa khu‘~ cua moéi trudng glam
xu6ng, din 16i sy nhudng hydro tit NADH+H" cho acid“phosphoglycerinic dé
khir thanh acid lactic:

eHr—0—@)
CH—OH + NADH+H" —— CH{CHOHCOOH + H#0, + NAD" + H,0
COOH

Chi c6 mot phén acid pyruvic i€p tuc khir carboxyl thanh acid acetic, ethanol,
CO, va aceton. S6 luong sdn phdm tity thudc vao luong oxy trong moi truémg.
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galactose, levulose va dudng kép nhu lactose, saccharose vi maltose.

Bdng 4.2. Nhitng vi khudn lactic quan trong nhd

Céu khuan Trirc khudn
Lén men déng hinh:

CeH,05 - 2 CH,CHOHCOOH
Vi khudn ua nhiét (T°,,, = 40°C, khéng moc & 15°C)

Streptococcus lactis Lactobacillus lactis
Streptococcus faecaljs Lactobacillus helveticus
Streptococcus salivarius Lactobacillus acidophilus
Streptococcus pyogenes Lactobacillus bulgaricus
Streptococcus cremoris Lactobacillus delbruckii

Streptococcus thermophilus Vi khudn ua 3m ((T°,,=30-37°C, moc & 15°C)
Streptococcus diacetilactis  Lactobacillus casei
Pediococcus cerevisiae Laclobacillus plantarum

Lactobaciilus inulinus

Lén men di hinh:
CsH120¢ - CH,CHOHCOOH + CH,CH,OH + CO, + CH;COOH

Leuconostoc mesenteroides Lactobacifius brevis

(Betacoccus) Lactobacillus viridescens
Leuconostoe cremoris Lactobaciilus fermenti
Bifidobacterium bifidum

Nhiing vi khuin sau day déng vai trd quan trong trong cong nghé va doi séng:

Streptococeus lactis: Trong moi truomg tich liy dén 1% acid lactic, nhiét do toi
thi€u 10°C, 16i da 40-45°C, mot s6 chiing tao khdng sinh nisin.

5. cremosis: Moc 6t & 25°C, nhiét do t6i thiéu 10°C, t6i da 36-38°C. Mot s6
chung tao khing sinh diploccocin,

8. thermophillus: Moc 16t & 40-45°C. tich lay khoang 1% acid lactic.

Lactobacillus bulgaricus: Khong lén men saccharose. Nhiét dd t6i wu 40-45°C,
t6i thi€u 15-20°C. Day la loai tao acid nhiéu, cé thé tich liy dén 2,5-3,5% acid lactic
rong sira.

L. casei: Tich liy dén 1,5% acid lactic. Nhiét dé t6i wu 30-35°C

L. acidophilius: nhiét d6 (6i wu 37-40°C, t5i thiéu 20°C. tich lay dén 2,2% acid lactic,
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37-40°C, 16i thiéu 20°C. Trong sita tich liy dén 2,5% acid lactic.

L. plantarum: nhiét d6 161 vu 30°C, tich lay duoc 1,3% acid lactic.
Su lén men lactic di hinh Y,

Lactobacillus brevis, L. fermenti, B{ﬁdob::urter:’um bifidum khéng cé cdc enzym
thue hién phan giai duong glucose theo EM (khong cod  aldolase,
triophosphatisomerase) ma chi yéu theo con dudng HMP theo so dé & hinh 4.12.

CeH12%%
| @)
R bose— 5—@

l Epirmerase

Xylulose-ﬁ-@

Phosphoglyceraldehyd Acetylphosphat
CH{COCOOH CHLCHO
CHACHOHCOOH HOOCCHcocooH — CHaCHOH C*L?é?doo"t!
Acid lactic Acid oxaloacetic Ethanol acetic
¥ on
HOOCCH,CH,COOH
Acid succinic

Hinh 4.12. So dé 1én men lactic di hinh
l:i'ng dung
Nguoi ta da bict hién tuong 1én men lactic tir 1au dé 1am sita chua, mudi dua, 0
thic an gia sic, sin xudt acid lactic (Jim mém va n& da), diing trong cong nghi¢p dét
(nhugm, in), tong hop chat déo, cong nghiép thue phdm. Sdn xust lactat canxi, ding dé
b sung calci dudi dang dé hap thu cho cd thé, lactat sit diing d€ chita bénh thiéu mdu,
lactat dong diing lam dung moi va cdc vi khudn 1én men lactic duoc diing lam probiotic.
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Tac nhin

Phan 16n vi khudn lén men propionic thuée chi Propionibacterium thudc ho
Lactobacteriaceae. DG 1a loai vi khudn ky khi khong bét budc. Phin 16n vi khuin nay
¢O cytochrom va catalase.

Vi khudn propionic 14 nhing vi khuin Gram duong, khéng di dong, khong 6
vao ., Khi nuoi cdy trong moi trudng trung tinh, & diéu kién ky khi ching ¢6 hinh
cdu, x€p thanh d6i hay chudi. Khi nu6i ciy thodng khi, ching ¢6 hinh que hay phén
nhanh. Vi khudn propionic thudc loai phdt trién cham, thudng sau 5-7 ngay nudi cly
mdi xuat hién khudn lac.

Vi khuin propionic song trong da day cta dong vat nhai lai va tham gia vao qud
trinh tao ra cac acid béo.

Mot s6 loai dugc sir dung 14: P. freudrenreichii, P. shermanii, P. acidopropionice,

Vi khudn propionic ¢é nhiéu diém gidng v6i vi khudn lactic vi thuding phat trién
ciing nhau, Ching doi hoi nhiéu chat dinh duéng (nito, vitamin). Pa s6 phat trién trén
méi trudmg pH duedi 5-4, 5. Nhiét do t6i vu 30-35°C , khéng moc & 15-25°C, bi chétl ¢
nhiét do 60-70°C.

Nhitng vi khuan Ién men propionic cé kha nang sir dung cdc loai dutmg glucose,
saccharose, lactose, pentose va hgp chat nhu acid lactic hoae acid malic, glycerin.

Co ché
Sén pham cta qud trinh 1én men propionic 1 acid propionic, acid acetic, CO, va H,0:
3 C4H,;0; —»4 CH,CH,COOH + 2 CH,COOH + 2 H,0 +2CO, + Q

Vi khudn propionic phén gidi dudng hexose theo con duding EM.
Sir tao thanh acid propionic tir acid lactic dién ra theo phuong trinh t6ng quat:
3 CH,CHOHCOOH —» 2 CH,CH,COOH + CH,COOH + CO, + H,0
Nghién citu ty 1& cdc san pham Ién men, ngudi la thidly dng vai mot phan tir acid
pyruvic dugc oxy hda dén acid acetic vi H,O thi cé hai phan tir acid pyruvic bién
thanh acid propionic.
l'J’ng dung

Vi khudn propionic tham gia tich cuc vio qud trinh san xu#t phomat. Giai doan
lén men propionic la giai doan k€ ti€p vai giai doan 1én men lactic. Cic acid sinh ra
khi lén men propionic (acid acetic, acid propionic) di tao ra vi cay cua phomat, con
CO, sinh ra sé tao do x6p clia phomat.
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CH.CHOHCOQH Acid lactic

2H
EM
Glucose . | CH,COCOOH | « » CH,CH,CO~SCoA
A. pyruvic COE/—\T Propionyl coenzym A
CO,-Biotin (IZH3
Biotin HOOC-CH-CO~SCoA
HOOC-CH,-CO-CO0OH Metylmalony| coenzym A
A. oxaloacstic H.
NADH+H" H,-CO~SCoA
NAD" H-COQOH ‘/
HO-CH-COOH Succinyl coepzym Ax\ CoASH
H,~-COOH v
A, malic CH,-COOH CH,CH,COOH |
H,-COOH A. propionic
A. succinic
,0 CH-COO
H-COOH NAD

A. fumaric NADH+H+

Hinh 4.13. Cd ché qua trinh chuyén héa tir acid pyruvic dén acid propionic

Mot s6 loai vi khudn Propionibacterium (nhu P. shermanii, P. freudrenreichii, P. zeae)
dang dugc chi § vi ¢6 khi nang san sinh ra nhiéu vitamin B ,. Nhi€u noi trén the giGi
da ding cdc vi khudn nay d€ sdn xudt vitamin B,

6.5. Lén men butyric
Tac nhan

Lén men saccharose tao acid butyric duge Pasteur khdm phd nim 1861. Khong
bao lau sau, ngudti ta xdc dinh nhém vi khudn ky khi bat budc dé 1a dai dién chu yéu

clia 4 chi: Clostridium, Butyrivibrio, Eubacterium va Fusobacterium. Trong dé ndi bat
hon ca 14 chi Clostridium.

Chi Clostridium bao gém cdc vi khuan Gram duong, di dong nhd chu mao, t&
bao dinh dudng hinh que, bao tr 16n hon 1€ bao va ndm & cuc lam cho & bao khi nang
bao tif ¢6 hinh dang nhu dui tréng.

Pa s6 cac loai thuoce chi Clostridium 12 ky khi bat budc, chi ¢é mot sd it loai nhu
C. pectinovorum, C. histolyticum 12 ky khi khong bat budc. O da s6 loai Clostridium
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cytochrom, catalase.

Nhiéu lodi Clestridium c6 khd nang dong héa cidc polysaccharid (tinh bot,
amylose) vi vay trude day ngudi ta con goi chi nay la Amylobacter. Ciing vi chiing
chita cdc hat (granule) nén cdn mang tén Granulobacter.

Can ct vio dac diém cia qué trinh 1én men ma ngudi ta chia chi Clostridium ra
thanh cdc nhém nhur bang 4.3.

Bdng 4.3. Cdc nhém thuge chi Clostridium

Dang lén men Co chat San pham lén men
Lén men butyric
C. butyricum Glucose, tinh bét, dextrin A. butyric, a. acetic, CO,, H,
C. lactoacetophilum Glucose, lactat (glycerin) + acetat ~ A. butyric, a. acetic, CO,, H,
C. pasteurianum Glucose, tinh bot, mannit, inulin A. butyric, a. acetic, CO,, H,
C. pectinovarurm Pectin, tinh bot, glycogen, dextrin ~ Acid acetic
Tao butanoks
C. butylicum Glucose A. butyric, a. acetic, butanol,

isopropanol, CO,, H,

C. acetobutylicum Glucose, glycerin, acid pyruvic A. butyric, a. acetic, butanol,

aceton, ethanol, CO,, H,

Tao acid propionic

C. propionicum Alanin, threonin A. acetic, a. propionic, CO,
Tao acid capronic

C. kluyveri ethanol + a. acetic + CO, A. capronic, a. butyric, H,
Phan giai protein

C. botulinum Protein, acid amin A. acetic, a. lactic, NH3, H,

C. histolyticurn
C. sporogenes

C. sticklandii

Cac kiéu trao ddi chét déc bigt

C. aceticum CQ,, Hy, fructose A. acsetic

C. tetanomorphum  A. glutamic, histidin A. butyric, a. acetic, NH,, CO,, H,

C. acidi-urici

Co ché

V& co ché€ clia sit hinh thanh céc san phim 1én men nhu acid butyric, acid acetic,
ethanol, butanol, aceton va isopropanol & mot s6 loai Clostridium c6 thé trinh bay
trong hinh 4.14,
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Phuong trinh chung ctia qua trinh 1én men butyric la:

12 C‘qu;}Og _> CHgCHzCHzCHQOH + 4 CH:;COCH:} + CHJCHzOH *

Glucose Butanol Aceton Ethanol
CH,CH,CH,COOH + 18 H,+28 CO,+2H,0+Q
A. butyric

I]'ng dung

Vi butanol, aceton va isopropanol 1a nhimg dung moi hitu co rdt cdn trong k¥
thuat, nén su 1én men butyric gay ra boi Clostridium ¢6 tdm quan trong cong nghiép.
Mit khéc, do l1én men lam hw hong nhiéu hoa qua vi ching phd vd cic chét gian bao
(pectin) 12 cho 1€ bao roi nhau, tao diéu kién cho vi khuén gy théi xam nhap nén cén
c6 diéu kién thich hop dé€ bdo qudn rau qui. Ngudi ta thudng loi dung Clostridium
pectinovorum, C. felsineum trong cong nghiép ngadm day lam gidy.

CeHy204
2CoASH EM 2CoASH
2CH,CHO = 2CH,CQO~Sco A +’ 2CH,COOH
Acetaldehyd 2[2H] Acetyl coenzym A H,O A. acetic
2[2H] Thiolase
CoASH H,0
2CH,CH,OH CH,COCH,CO~SCoA ———> CH,COCH,COOH
/*Ethanol Acetoacetyl CoA CoASH A, acetoacetic
2[H]
Foxybutyril- cO,
-CoA-dehydrogenase
CH,CHOHCH,CO~ACOA CH,COCH,
p-oxybutyril-CoA :Ea_é!oﬁ
~2[H)
H.O /1 Crofonase k
CHLCH,CH,CH,OH CH,CH=CHCO~SCoA CHyCHOHCH,
| n-butanol | Crotonil-CoA 'Isopropanol/
i 2[H] — | Butyril-CoA =5
2[H dehydrogenase
H,O
CH,CH,CH,CHO +——— CH,CH,CH,CO-SCoA %- CH,CH,CH,COOH
Butyraldehyd Butyril-CoA CoASH Acid butyric

Hinh 4.14. So db qua trinh [&n men butyric
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Mot s loai Clostridium nhu C. aceticum. C. thermoaceticum, C. acidiurici va C.
cvlindrosporum ¢6 kha nang chuyén hydro dugc tach tir co chat, ching nhifng dén chat
nhan la nhimg chit hitu co ma con co thé dén CO,, dé tao acid acetic:

8 [H]+2CO, -» CH,COOH + 2 H,0

Bay la mot qui trinh 1én men ky khi, khédc vdi sy oxy héa khong hoan toan bign
ruga thanh dédm.

Nhitng loai wa néng C. thermoaceticum va loai va 8m C. aceticum ¢6 kha niing
hinh thanh acid acetic 14 chi y€u khi chiing lén men hexose.

6.7. So dé téng quat cac qua trinh 1&n men chinh (hinh 4.15)

GLUCOSE
ATP [H]

Acid lactic =

; : Nam men
Vi khuan lactic COCOOH > Acetaldehyd

C CH Tl
[I-/ Nhﬁmm O
dugding rudt

/ Ethanol
Vi khudn propionic CrgC0=acE + HEDOH
N
CO, ,_/i Pu l\
; Clostridium
Acid oxaloacetic Acid acetic Ethanol
FH] Y
CO,%  Acstoin CH4CO-SCoA + H, + CO,
Acid succinic
[H]
CO, r CHZCOCH,CO~SCoA Acid acetic
Butandiol AcetoAcetylCoA ATP
Acid propionic ATP
H] Aceton
Acid butyric O,
[H]
ATP [H]
Isopropanol
Butanol

Hinh 4.15. T8ng quat cdc qua trinh 18n men chinh
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Thuc chil clha cdc qué trinh 1én men 12 hydro dugc tach ra tir su khir hydro cua
https://nhathuoengocanh.ComL . duoe chuyén den NADH +He. (Dong i
nh&r qua trinh phosphoryl hda co chdt ma cé su tich lily nang luong ATP). Hydro nay
khong thé ducc dao thii ra ngoai dudi dang hydro phan tir, ma phan 16n phai chuyén
dén chat nhan 12 mot hop chét hitu ¢o nao d6 (hoac dén CO2). Khi khir cic chét nhan
hydro thi NAD ducec tii sinh, do d6 lai ¢6 thé tham gia vio qud trinh khir triophosphat.
Cic san phdm duoc khir bi thai ra moi trudng. C6 khi hydro duge tao ra do qud trinh
phin giai acid pyruvic lai duge bai tiét ra ngoai dudi dang khi, thong qua acid formic
(nhu & E. coli) hodc feredoxyl (nhu ¢ C. pasteurianum).

TU LUQGNG GIA: Chon cau tra 1oi ding

I, Khi mang t€ bao vi khudn bi tén thuong, s& xiy ra hién tugng:
a. Qud trinh téng hop ATP dimg lai
b. Proton tiép tuc duge van chuyén qua mang
c. Electron tiép tuc dugc van chuyén qua ming
d. Proton ti€p tuc duge van chuyén qua hé théng cytochrom
e.avad

2. Trong qud trinh hod thdm thdu, su chénh léch dién hod gita trong va ngoai mang t€
bao dugc tao ra boi su tich tu bén ngoidi mang:

a. Electron d. ATP synthetase
b. Proton ¢. lon phosphat
c. Protein

3. Trong diéu kién k khi, S. cerevisae chuyén hod glucose theo con duong:

a. ED d. ATC
b. HMP e. Ho6 hap
¢. EM
4. E.coli cho phan img MR duong tinh la do lén men tao ra:
a. Ethanol d. Hon hop acid
b. Butandiol e. Acid citric

¢. Acid lactic
5. Céc vi khudn lén men lactic di hinh co thé phan giai glucose cho ra:
a. Acid lactic d. Acid succinic
b. Acid acetic e. Tat ca ding
¢. Ethanol
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Ong enzym cua qua trinh hé hap nitrat & vi khudn:
a. Chi duoc tao ra trong diéu kién thi€u oxy
b. Bua NH, tham gia vao qud trinh déng hod
¢. Tao ra h¢ thong cytochrom van chuyén oxy
d. Chiu su diéu hoa cla hé théng cytochrom
e. La hé thong enzym ctia thanh 1€ bao
7. Chdl nao la san pham trung gian chinh ciia qud trinh 1én men ruou la:
a. Acid acetic d. Aceton
b. Anhydric acetic e. Glycerin
c. Acetaldehyd
8. Cdc vi khudn ¢6 kha nang lén men butyric thudng thuoc chi:
a. Propiobacterium ¢. Bacillus
d. Clostridium e. Bifidobacterium
b. Lactobacillus

9. Day la phuong trinh téng quét ctia qué trinh 1én men:

CgH1,05 — CHyCH,COOH + CH,COOH + H,0 + CO,

a. Butyric d. Lactic
b. Propionic e. Ruou
¢. Formic

10. Cdc vi khudn c6 khd nang ho hip sulfat thude nhém vi khuén:
a. Hi€u khi d. Ky khi khong bat buac
b. Vi hiéu khi e.cvad
¢. Ky khi bat budc
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Bai 5

DI TRUYEN VI KHUAN

MUC TIEU

1. Néu duge bdn chdr cua cdc con dudmg truyén gen gitta cdc 1€ bao vi
khudn: tiép hop, bién nap, tdi nap.

2. Phdn biét duoc cdc yéu t& di truyén vdn dong.

1. VAT LIEU DI TRUYEN CUA VI KHUAN

Céc sinh vt nhin nguyén thiy va virus ciing cé cdc qué trinh sinh san tuong
duong sinh san hitu tinh, duge goi 1a cdn hitu tinh (parasexuality).

Sir di truyén ctia vi khudn cé nhitng dac diém: truyén théng tin moét chiéu tir &
bdo cho sang t& bio nhin va tao hop tir timg phdn. Thé cho chi chuyén moét doan cla
b6 gen sang thé nhin nén chi ludng boi & mot phdn, cdc phin khdc don boi. B gen
thudmg chi 14 mét phin tr ADN trén nén chi c6 mét nhém lién k&t gen va tdi 16 hop
thue chdl 12 lai phan tir .

Ngudi ta thuong ding E. coli, mot loai vi khudn dudng rudt lam déi tuong
nghién ctru bo méy di truyén cua 1€ bao nhan nguyén thay.

Vit chét di truyén trong € bao vi khudn chi bao gém thé nhiém sic, la mot phan
r ADN xoan kép, that vong lai thanh mot vong kin. Nhiém sac thé vi khuén t6n tai tu
do trong 1€ bao chdt khong ¢6 mang nhan bao quanh ciing nhu khoéng c6 protein bao vé
nhut & (€ bao nhan that. Nhiém sic thé vi khudn dai khodng Imm, dudng kinh khoang
2 nm, chita 4,2 triéu cap base nito. Phan tir ADN c6 thé cuén xodn dé chifa dugc trong
| & bao c6 chiéu dai khodng 2 pm, tic 1a khoing 1/500 chiéu dai cua nhiém sic thé.

Nhiém sic thé cla E. coli chira gin 4.000 gen, trong khi mét s6 virus chi chifa bon
dén vai tram gen va nhiém sic thé cia ngudi chia 16i 30.000-40.000 gen.

Qua trinh k&t cudn kha chinh xdc dé cac gen nim doc phan tir ADN dugc biéu
hién lién tuc dé ARN-polymerase nhén dién cdc cistron cung lic trong qué trinh sao
mi. Va mac du nhiém sic thé cudn xoan hang ngan ldn, nhung trong qua trinh sao
chép hai phén tir con van tich ra khong bao gid réi.

2. SU SAOQ CHEP CUA NHIEM SAC THE VI KHUAN

E. coli 1a vi khuén dugc nghién citu k¥ nhat. Ba dong thudmg gip trong céc phong
thi nghiém di truyén 1a E. Coli B (1€ bao chii cia cdc phage day T), E. coli C (1€ bdo chii
clia phage mot mach nhu X 174) va E. coli K, (1& bao chi ciia phage A).
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vong don, duge goi 1a genophore hay "nhiém sic thé " (chromosome).

Hinh 5.1. Nhi&m séc thé cha vi khudn

Té bao vi khudn phan chia theo 16i tryc phan. Phan tir ADN gién truc ti€p vio
mang nguyén sinh chit. ADN sao chép thanh hai bin gin chung nhau trén mang
nguyén sinh chét (hinh 5.2). Khi @& bao kéo dai ra, cic bian sao ADN tich xa nhau do
phan mang gitra chuing 16n dén ra. Kiéu sinh san vo tinh nay duoc goi 13 "ngit doi". T&
biio vi khuén phan chia nhanh hon r4t nhiéu so véi t&€ bao nhan that.

Qud trinh sao chép ADN duoc bét ddu tir diém xudt phét ori, kéo dai vé hai phia
song song v qud trinh chia d6i mang sinh chdt, noi c¢é diém gin vio cha ADN vi
tdch 2 phan tir ADN vé 2 & bio con.

ADN cta E. coli cin 40 phiit cho mot chu k¥ sao chép tuong tng vdi t6c do
50.000 bp /phit, phu thude vao t6c do ting trudng, thdi gian phan chia € bao trong khong
18 dén 60 phiit. Nhir vy, & cdc t€ bao tang trudng nhanh, chu k¥ sao chép méi duge bat ddu
som hon su phan bao ctia (€ bio me.

3. CAC KIEU SAO CHEP ADN 6 E. coLl
3.1. Kiéu sao chép theta (6) con goi Ia kiu sao chép Cairns
Kinh hién vi dién tir cho thiy phan tir ADN cu6n xofin cé dang hinh trdn vi

sao chép bat ddu tir mot diém goi 14 diém xudt phat Ori va di theo hai chiéu quanh
vong tron.
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(1)

Mang té bao
ADN

Piém bam
Mesosome

(2)

(3)

(4)

Hinh 5.2. Sy sinh san v tinh bang céch ‘ngat doi”

1. T€ bao con ¢6 ADN sao chép mdt phan; 2. Sao chép vifa xong 2 diém gan ADN
vao mang dudc tach déi; 3. Giai doan cudi phan bao; 4. Hai té bao con; 5. Chu trinh lap lai.

Ngudi ta goi diy 14 kifu sao chép theta vi cdc phan tr sao chép gidng chir cdi Hy
Lap theta (). Kiéu niy do John Cairns tim ra nam 1962 nén con goi la kiéu Cairns.
Cdc phan tir ADN sao chép duoc gin vao ming t€ bio, bao dam cho ching tidch nhau
ta trong phan bao.

Két qua sao chép nhiém séc thé clia vi khudn véi sy ¢6 mat cla thymidin H.

Khi ADN vong tron dang sao chép quan sét thiy dang ADN “con mat” ché ba
sao chép lan ddn, cu6i cling tao ra hai phan tir ADN lai: mot mach c¢é mang diu phéng
xa T-H® (thymidin H"). C6 truémg hop sao chép chi xay ra vé mot phia.

E. coli chi cé mot diém xuat phat sao chép nén ca ADN thanh mét don vi sao
chép thdng nhit goi 1a replicon. Replicon duge hiéu 1a don vi sao chép. BO may di
truyén cia cdc sinh vit nhin nguyén thiy thudng chi cé mét replicon.
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ADN sgi kép véng

Téi ban |&n thar nhét (thymidin H°)

v

Tai ban I&n thir hai (thymidin H*)

./L\.

Chudi méi
duac t8ng hap

Hinh 5.3. Kiéu sao chép theta (0)

3.2. Kiéu sao chép lan vong

Qua4 trinh ni‘iy xay ra & vi khudn thfmg qua qud trinh giao phdi-liép hop. T.rong
khi mét mach ctia ADN vén con thét nui, thi enzym da bat dau cét soi kia. Khi do sQ]
dit s& “coi” vong va déng vai trd khuon tdng hop sgi ADN bd sung. Sau d6 hai soi t6
hop lai thanh dang xodn kép méi. Lic bdy gi¢ moét nli nguyén ADN di quay duge
360° va lai duoc diing lam khuén d€ t8ng hop ti€p soi b8 sung.

Va nhur vy trong t€ bao vi khudn lic bdy gior tén tai hai nhiém sic thé, mot chiée
. s¢€ dugc str dung cho giao phéi.

4. SU TAI TO HOP DI TRUYEN VA SU TRUYEN CAC TINH TRANG
4.1, Khai niém

Vi khuédn héu nhu bao gio’ ciing 1 co thé don boi. O ching chi c¢6 mot 18 hop
gen, d6i khi ciing c¢6 nhimg vi khuén tao hop ti, nhu'ng nhimg hop tir nay khﬁng baa.
gitr hinh thanh do su hop nhat hoin toan hai t€ bao, ma chi hop nhit mot phén cha hai
t&€ bao ma théi: vat liéu di truyén tir t&€ bao cho chi chuyén mot phin qua t€ bio nhin,
do dé xudt hién mot loai hdp tir khéng hoan toan. Cic gen cuia t&€ bao cho goi la cac
gen ngoai sinh con ¢dc gen cha 1€ bao nhdn goi la cdc gen ndi sinh.
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Mot day don bi
cat trong veng
xodn kép ADN

Vong xoay totor
-\/-----.‘a
Qf BAt chéo tai “dudi”

s Kétthic lan vong
\ va vong nguyén
\ ) /" ven hinh thanh

Hinh 5.4. Sao chép theo kiéu lan vong

Doan nhiém sac thé cha t€ bao cho két d6i v6i nhiém sic thé cha t€ bao nhan ¢ doan
tiiong ting vi céc doan riéng lé ctia chiing trao déi cho nhau. O 1in phan chia thé nhan va
té bao ké tiép sé tao ra nhiing t& bao chi chita cic nhiém sic thé da duge tdi t6 hop.

4.2, Cac con dudng chuyén ADN tir t€ bao cho sang té bao nhan

Nhimg doan ADN tir t€ bao cho ¢é thé vao t€ bao nhan bang céac con duimg co
ban sau:

— Tiép hop

— Bién nap

— Tai nap
Tiép hop

Nam 1946, Joshua Lederberg va Edward Tatum (Nobel 1958) da ching minh vi
khudn ¢6 kha nang truyén vat liéu di truyén bing con dudng tiép xic. Hai 6ng da lam
thi nghiém: trén lan hai chang dot bién E. coli K,; khuyét dudng (autrope) hai loai
acid amin: chung A" B C'D" va chung A "B'C D', thi thidy chiing moc trén moéi trudng
t6i thi€u khong c6 4 loai acid amin A, B, C, D. T€ bao cia nhirng khém méi nay co
kha ning téng hop duoc 4 loai acid amin néi trén. Tan s6 t6 hop 1a 107°.,
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N€u cdy hai ching vi khudn vao hai nita 6ng thiy tinh hinh chir U, & giita c6
mang ngan khéng cho céc t€ bao vi khudn chui qua, nhung cho céc phan tir ¢6 phan tir
lrong 16n nhu ADN chui qua duge, thi ciing khong thay xuat hién nhimg t€ bao c6 he
gen tdi t6 hop nhir trén.

- -

A'B AB

C‘D C*D‘
AND

Mang loc cho AND di qua

Bang thue nghiém, 1950, Francois Jacob va Elie L. Wollman da chimg minh
rang vi khuén ti€p hop ¢6 hai gidi. Di nhién giGi “duc™ 1a gi6i cho ADN va chiing duge
ky hi¢u Ia nhing t€ bao F*. Con t€ bao nhan ADN dugc coi nhu 13 t€ bio “cdi” - 16 big.
F'. Jacob va Wollman di tim thdy ring, cic € bao F~ tré& thanh cdc t& bao F* khi chuing
nhan dugc mét luong t6i thiéu ADN. Nhey d6 Wiliam Hayes (1953) da phét hién ra yéu
t6 F (fertility) trong cdc t& bao cho.

F~ X F~  Khoéng tdi 16 hop
i 4 F B thanh F'

F* X F™  Tii 6 hop duge véi tan s6 rét thap

Ngay nay, cdc nha vi sinh vat hoc hiéu dwgc ring yéu 16 F la mot phan tir di
truyén (episome) c6 cdu triic ADN xodn kép, mach vong nam ngoai nhiém sic thé, cd
khd ning tu sao chép (replicon). Episome & F* goi la yéu t6 gidi tinh (sex-factor). V&
sau ngudi ta phédt hién & vi khudn con c6 nhiéu yéu 16 khic trong ty episome c6 khi
nang ton tai doc 1ap v6i bo gen clia vi khudn.

Thuat ngit plasmid dung dé chi nhimg yéu 16 d6. Plasmid c6 thé mang tir 2-30
gen. Chiing thudng sao chép déng thdi véi sir phan bao bing co ché& 8 hay co ché lin
vong. C6 khoang 12 loai plasmid khédc nhau dugc tim thdy 6 E. coli.

Sut truyén ADN tir 1€ bao nay sang t&€ bao khéc qua sur ti€p xiic hai t€ bao duge
goi 14 sur tiép hop.
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Nhur vy, y&u t6 F cé kha nang sao chép doc lap, khong lién quan dén nhimg yéu
& di truyén khéc (khi &€ bao F* ti€p hop v6i F~ né vin giir nguyén ki€u gen ciia minh).
Nhu viy, nhin t8 F khéng xam nhap vao h¢ gen cia vi khudn F* mé n6 t6n tai nhu
mét doan ADN nim ngoai nhiém sdc thé. Cdc hat F da tdc dong 1én mot luc dac biét
goi 12 lue tiép hop. Chinh nhd luc niy mi cée t& bao ti€p hop véi nhau. Trong qud trinh
truyén y&u t6 F thi hoin toan khong c¢6 mot doan ADN nio clia nhiém shc thé dugc
truyén qua 1€ bao nhén.

Song, y&u 16 F ciing giéng nhu nhiéu plasmid khéc, né ¢6 thé gan vao nhiém $4C
thé chia vi khudn. Khi d6 né khong con khd ning sao chép doc lap nita ma duge sao
chép bi dong cling véi nhiém séic the.

Trén co so nay Elic L. Wollman da phan lap duge tit céc t& bao F* mét loai t€ bio
¢6 khé nang truyén hé gen vi khudn véi tdn s6 cao. Khi lai céc t€ bao ndy véi céc t€ bao F~
s& cho cdc 1€ bao tdi t6 hop nhiéu hon hang nghin 14n so vai khi lai F' voi F ~ thong
thumg. Vi vy céc t€ bao nay duge ky hi¢u la Hfr (High frequency of reccinbination).

Diéu dac biét 1y thi 12 cic 1€ bio 1di 16 hop va tit ci cdc 1€ bao “cdi” con lai cla
quén thé déu con gilt nguyen trang thdi F ~, diu d6 c6 nghia 14 nhitng 1& bao Hfr khic
véi t& bio F* & ché 12 chiing khong truyén yéu t6 F tu do cho t€ bao nhin va khi tiép
hop ching chi truyén hé gen ma khong hodc rat it khi truyén mét phén yéu t6 F cho e
bao nhén.

— F" ¢6 thé bién thanh F* hoac Hfr.
— Hifr ¢6 thé bién thanh F*.
— F khong bao gio trd thanh F* hoac Hfr mét cich tu phat.

Va nhu vy, trong t& bao Hfr thi y&€u t6 F khong t6n tai doc lap ma ket hop chat
ché v4i hé gen cia vi khudn. Vi vy né chi c6 kha nang sinh sdn cung vdi nhiém sic
thé. Ngudi ta cho ring, doi khi & mic qué do phdi c6 mot doan cai nao dé t6n tai trén
nhiém sic thé cia vi khudn dé nhan biél yéu 16 F.

Hinh 5.5. Hai t& bao E. coii liép x{c nhau trong qua trinh tiép hap:
t& bao ¢ pili |a té bao cho
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Nhidm sde thd

(a) Té bao cho Hfr c6 pili trén mat t& bao, t& bao
nhan F khéng c6

(b) Khi sy ti€p hop bét ddu, t€ bao cho hinh thanh
6ng ti€p hop. Nhiém sac thé t€ bao cho thao
Xodn va phién badn mét soi dugc téng hop béng
ca ché I&n vong. Mét phdn clia sai mai chui vao
ang tiép hgp.

© (c) Sgi mdi xam nhap té€ bao nhan. Khi soi mdi (hay
mét phdn cla nd) di vio t€ bao nhan, né thay
thé moét doan ADN ciia 16 bao nhan. Boan bi
thay thé thoai hoa va nhiém sdc thé cia t&€ bao
nhan da dugc tai t6 hogp

t& bao t4i t8 hap

Hinh 5.6. Su tiép hop & vi khudn

Trong cic t& bao Hfr, y&u 16 F thudng ndm & cusi hé gen va ddy he gen qua céu
pili. Hai 1€ bao ti€p hop cang lau thi cic gen tir t€ bao cho truyén sang t€ bio nhin
cang nhi€u. Han hitu 1am thi toan bé hé gen méi dugce truyén qua.

Su truyén gen xdy ra theo mot trinh tir nht dinh va luén luén c6 mét s6 gen nhét
dinh duoc truyén di vdi tin s6 cao hon cic gen khéc.

Hién nay, ngudi ta thdy ring trong ciip lai Hfr x F~ da xay ra su ddt nhiém séc
thé, ma ¢6 18 ché dit con lai trong € bao cho la doan mang yéu 18 F. Ngudi ta di
chimg minh rang y&u t6 F 1a mot doan ADN phage.

Trong moét s6 trudng hop, hat F c6 thé duge tich khoi hé gen vi khuan, khi dé té
bao Hfr bi¢n thanh t& bao F*, nhung hat F nay lai mang theo mdt doan nhiém sic thé
cua vi khudn va duge goi Ia hat F' (F-prime). -

FxF ciing giéng nhu F "xF s& sinh sin doc lap trong nguyén sinh chat va
thuong truyén cho t€ bio nhan.

RO rang nh& F' ma mot s6 tinh trang clia t& bao nay duoc truyén qua t& bio khéc.
Qué trinh nay dugc goi 1a gidi nap (F-duction hay F-sexduction).
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Trong t€ bao HIT, khi ti€p hop, mot soi clia phan tirt ADN vong clia nhiém sic thé

vi khudn bi dit, v mé ra tai doan plasmid F va su sao chép kiéu lan vong bat ddu. Dau
5' cha sgi don ADN chuyén tir t& biio Hfr sang t&€ bio F . Su tdi 16 hop c6 thé xiy ra
gilta nhiém sdc thé cta t€ bao nhéan va cdc doan ctia nhiém sic thé cua t& bao cho véi
vat liéu mdi thay cho vat liéu cii trong nhiém sac thé.

Hién tuong ti€p hop con dugc tim thay gilfa cdc chi khdc nhau ciia vi khudn. Thi
du, ti€p hop duoc thdy gita vi khudn Gram am nhu Escherichia vdi Shigella; gitia
Salmonella véi Serratia; gitra Escherichia véi Salmonella.

Vi khudn Gram duong ciing c6 hién tugng tiép hop, thi du thily & Streptococcus
mutans, 8. coelicolor. Tuong tu tim thdy sy tiép hgp gita Bacteroides va céc loai thude
chi Clostridium.

Bién nap

Bién nap la mét thuat ngit ding dé chi nhimg bién déi tinh trang cta vi khuan,
dudi anh hudng cia ADN hoa tan x4m nhap.

Nim 1928, nha vi khudn hoc nguti Anh Frederick Griffith d@ phat hién thay su bién
déi khudn lac dang R (rough-nhan nheo) khong c6 nang cua Diplococcus pneumoniae
thanh dang S (smooth-tron) c6 kha nang tao nang.

Dang S giy bénh c6 nang bing polysaccharid, can trd bach ciu phd v té& bao.
Dang nay tao khudn lac tron ldng trén mat thach.

Dang R, khéng gy bénh, khéng c6 nang, tao khudn lac nhin nheo.

Griffith tiém cho chuét mot lidu vi khudn dang R, déng thoi mot liéu vi khudn
dang S da chét vi nhiét thi chuét viin chét. Trong xdc chuot thdy ¢6 vi khudn ca dang R
lin dang S. Tir mdu nhimg con chudt chét 6ng dd phan lap duoc Diplococcus
preumoniae dang S dién hinh. Diéu d6 ¢6 nghia vi khudn dang S dé chét vi nhiét da
truyén kha nang tao nang cho cdc (€ bao dang R lam cho nd trd thanh dang S va tinh
chét nay dugc di truyén.

Hién twong trén cho thdy vi khudn dang S khong thé wr séng lai duge sau khi bi
dun chél, nhung cdc 1€ bao chél nay da truyén tinh gay bénh cho & bao R. Hién tugng
nay duoc goi la bién nap.

F . O {:::S » Chudt —®  Chubtchét

(Trong méu chudt chét cé D.prieumoniae)
(Gay bénh da chet) (Khéng gay bénh)
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Nam. 1944, T. Avery, Me. Leod vi Me. Carty da tién hanh thi nghiém x4c dinh

10 tac nhan gay bién nap 13 gi. Néu cdc & bio S bi xir 1y béng protease (enzym phan
hiy protein) hodc ARN -ase (enzym phan hiy ARN) thi hoat tinh bién nap vén con,
chimg (0 protein va ARN khong phdi la tdc nhan gay bién nap. Nhung néu t& bio chét
bi xtr Iy bang ADN -ase (enzym phan hiy dac hiéu ADN) thi hoat tinh bién nap khong
con nia, chimg 16 ADN [4 tic nhan bién nap.

Cdc nha khoa hoc hién théi xdc nhan rang bién nap 12 mot phuong phdp quan
trong trong viéc tdi 16 hop vi khudn tuy ring chi Xdy ra & 1% quén thé,

Kich thude clia cdc doan ADN duoc truyén tir t€ bao cho qua thanh € bio va
mang cua t&€ bio nhan thudng ¢6 phan tir Iwgng 10°-107 dalton chia 10-20 gen. Cic
doan ¢6 phan tir lugng nho hon khong c6 kha ndng bi€n nap. M6i doan bién nap bing
1/200 dén 1/500 hé gen chia t&€ bio cho. NGi cdch khéc 1a trong qud trinh hinh thanh
ADN bién nap, hé gen cua &€ bao di bi dit ra thanh 200 dén 500 doan nhd. Cé gid
thuyét cho rang t€ bao nhan dén 10 doan thi bio hoa. C6 thé do hé mat cua t&€ bao vi
khudn ¢6 cdc vi tri tiép nhan £0i la thu thé ti€p nhan mot cdch c6 chon loc cdc doan
ADN xoén kép ¢6 trong luong phan tir luong iing.

Hinh 5.7. Thuc nghiém bién nap cda Griffith

Mot di€u quan trong cia bign nap l1a t€ bao nhan phai c6 trang thdi sinh Iy dic
bi¢t dé nhan doan ADN, duoc goi 1a kha nang dung nap (competence). Kha ning nay
duge xdc dinh nhu khé ning thu nhan ADN tir méi trudng, Cdc yéu 16 tdc dong dén bé
mat t€ bao déng vai trd quan trong d6i véi khi nang dung nap, tén thue t&€ né 1Am thay
ddi kha nang tham qua mang hoic 1a nhiing thu thé bé mat.
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Ngay nay, nguol ta da tm thay hién wong bién nap & Haemophilus influenzae,

Neisseria, zotobacter, Rhizobium, Bacillus subtilis, Staphylococcus — aureus,
Agrobacterium radiobacter, E. coli K12 ...

T& bao chét (a) Mot doan ADN dudc phong thich tir vi
khuan bi hiy

ADN nhan (h) va duoc t€ bao séng co kha nang
' dung nap bat |ay

(c) M@t khi di qua thanh va mang clia té
bao nhan, mot sgi ADN clia né tan

(d) va dé lai mét sgi dugc hap nhat

_ (e) Mét sgi ADN cla té bao nhan tach
Té bao séng co kha khéi nhiém séc thé va dugc thay bang
nang dung nap soi clla 16 bao cho. T& bao bdy gio
duoc xem la da bién nap. Sy phén déi
cia t& bao sé cho ra nhimg t&€ bao

bién nap khac.

4 \h Té bao bién nap
£

e )
Hinh 5.8. Bién nap cua vi khudn
Ngudi ta chia qua trinh bién nap thanh ba giai doan:

—  Thdm nhdp ctia ADN: Soi ADN mach kép cla dong vi khudn S sau khi chui
qua ming t€ bio clia dong R thi mot mach S s& bi nuclease ciia t& bao nhan cat,
con lai mot mach nguyén.
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_m«ﬁ““‘ ADN - ase
s
HHl

s S ERENERENEE -

ADN thé nhén (R)
ADN thé cho (S)

Mang té bao nhan RR

— Bdt cdp: ADN ciia t€ bao nhan R s& bién tinh tach roi 2 mach ¢ mot doan dé
bét cap voi mot doan ADN cia t€ bao cho S vira chui vao.

FITELEL]

RR

RR

— Sao chép: Sau khi bit cip tao doan lai R-S, phan tir ADN sao chép tao ra hai
soi, mat sgi kép R-R v mot sgi kép khac ¢ mang doan ADN t€ bao nhéan S-S.

S ==
= Sao chep ==
(:”:_:D s g-ES 5
= s =

RR RR
s8-8
Héteroduplex Homoduplex
R-S R-R

Tai nap

Tai nap la hién tuong chuyén ADN tir t€ bdo cho sang t&€ bdo nhan nhd thye
khudn thé. Thuong khi tham gia vao hién tuong nay, phage chi chuyén mot doan nhd
ADN cua t€ bao cho. Tii nap duge thuc hién boi virus 6n hoa.
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Nim 1952, Joshua Lederberg va Norton Zinder di phdl hién ra hién tugng tai

nap khong dac hiéu hay con goi Ia tdi nap chung trén ching Salmonella
typhimurium dot bién. Tuy chua nhin thady duoc, nhung hoat dong ciia thuc khudn
thé da duoc Frederick Twort mo ta ndm 1915, sau d6 hai nam thi Felix d'Herelle
cling mo ta chi tiét.

Céc nghién ciru thuc khudn thé & t€ bao E. coli cho thay ching ¢6 hai co ché€ sinh
san trong t€ bao vi khudn; chu trinh tiéu giii va chu trinh tiéu giai tiém 4n.
Co ché sinh sdn ciia thuc khudn thé
Chu trinh tiéu gidi (lytic circle)

Céc thuc khudn thé 1am chét t€ bao chi goi 14 phage doc va chiing sinh sén theo
chu trinh tiéu gidi. Chu trinh bat ddu khi soi duoi ciia thuc khudn thé gan vao di¢m
nhin trén mat ngoai 1€ bao E. coli. Ong dudi co lai tao 16 thung xuyén thanh va mang

1& bao v bom ADN vao trong t&€ bo, capsid rong clia thuc khudn thé cdn lai bén ngoai
t€ bao.

Sau khi bi nhiém, t€ bao E. coli nhanh chéng thuc hién phién mi va dich ma cic
gen clia virus. Mot trong nhitng enzym déu tién dugc tao ra s& cdt ADN cua t€ bao chi.

Khi ADN ciia t€ bao chii bi phan hity, bé gen cla virus ki€ém sodt toan bé hoat dong
cia t€ bio dé tao ra cdc cdu phéan ciia né. Céac nucleotid duge ding dé sao chép ADN clia
virus ra hing tram bén sao. Cdc protein ctia capsid dugc t6ng hop thanh ba phdn riéng: ddu
da dien, ong dudi va soi dudi. Chiing tu rdp lai v6i nhau thanh virion con.

Virus hoan tat chu trinh khi enzym lysozym dugc tao ra dé phd v& vich t€ bao.
Té bio vi khudn bi v&, 100-200 virion thodt ra va lap lai chu trinh mdi.

Toan b chu trinh tir lic thue khuéan thé ti€p xic bé mat € bao dén khi t€ bao bi
tiéu giai khoang 20-30 phat & 37°C.

Cic t€ bao vi khudn va thuc khudn thé ky sinh 6 su déng tién hoa. Cac t€ bio vi
khudn c6 cdc co ché bao vé nhu bién d6i mang & bio dé thuc khudn thé khong bim
viio duoc hodc cdec enzym cit gidi han cét cic ADN ciia thuc khudn thé . Thuc khudn
thé ciing bi¢n d6i dé xam nhap duge vao vi khudn.

C6 trutng hop ca hai cing tén tai nhy trong chu trinh tiéu gidi tiém 4n.

Chu trinh tiéu gidi tiém dn (lysogenic circle)

Céc phage sinh sin ma khéng 1dm chét cdc t€ bao chi goi la phage on hoa.
Chiing ¢6 hai kha nang sinh san: chu trinh tiéu giai va tiéu gidi tiém 4n khong lam chét
1€ bao chil,

Chu trinh tiéu giai tiém &n duoc nghién citu & phage nhu sau: chu trinh séng cla
virus bit ddu khi phage gin vio bé mit t&€ bao E. coli vi bom ADN vao. ADN ciia
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phage T, sau khi duGc bom vao t€ bio E. coli s& tao vong tron va sé tham gia vao mot

trong hai chu trinh. ADN ciia phage c6 thé truc 1iép di vao chu trinh tién giai hodc gan
vao nhiém sédc thé clia vi khufn nhd tdi t6 hop & diém chuyén biét d€ khéi ddu chu
trinh tiéu gidi tiém dn. Khi b gen cta phage gén vio bo gen ciia vi khuéin, né duoc goi
la prophage. Trong qua trinh sinh sén ciia (& bao vi khudn, ADN ctia phage ciing duoc
sao chép va chia déu vé cic t€ bao con nhir ADN cia vi khudn. Mot t&€ bao bi nhidm c6
th¢ nhanh chéng sinh ra nhiéu 1€ bao vi khudn chida prophage.

Doi khi prophage 6 thé tich ra khéi ADN clia vi khuin mét cich ngiu nhién
hodc do tdc dong cua phéng xa hay héa chat. Prophage duge tdch roi ra doc lap
thanh phage r6i bat ddu chu trinh tiéu giai.

ADN phage Phage bam vao t& Ngéu nhién prophage bj
baoch(i va bam ADN c&t roi khdi NST vi khudn

5 ~NSTvi khudn ,""H.‘
,' rl Phan chia 1&
bao nhiéu i&n
CHU TRINH TIEU GIAI /HU TRINH TIEM AN \/
\éj{
L *

Phage lam tan t& bao Phage tac AND véng va lai cao Vi khuﬁn tiém tan
chil vé thoat ra ngoal chu trinh tiéu gidi hay tiém dn sinh sn binh thuéng

L _ O
ADN eila phage gan vao ADN clia
vi khudn tac prophage

ADN va protein mdi clia phage
duge tng hop va rép thanh virion

Hinh 5.9. Chu trinh tiéu gii (tan) va tiéu giai tiém an (tiém tan)
clia thue khudn thé

Cadc kieu tai nap
C6 hai loai tai nap.:
~ Tai nap khong dac hi¢u hay tii nap chung (generalized transduction) 12 tai nap
do phage doc thuc hién, c6 chu trinh tiéu gidi, cd thé truyén bit ky doan ADN
nao tir 1€ bao cho sang & bao nhan.
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— Tai nap han ch€ hay tai nap dic hiéu (specialized transduction) la tdi nap chi
truyen nhitng doan ADN nhit dinh. Ddy 1a két qua cha chu trinh tiéu giai tiém
dn, l1a giai doan ADN ctia phage duge sdt nhép vao ADN ciia vi khuén.

Tai nap khong dac hiéu

Nguoi ta ding hai ching dot bién cua Salmonella typhimurium vé khi nang tdng
hop arginin. Chung téng hop duge arginin dugc k¥ hi¢u la Arg’, con chiing khong téng
hop duoc ky hiéu 1a Arg .

Thi nghiém duoc tién hanh trong éng chir U, & ddy 6ng hai phin duge ngin cdch
v6i nhau biang mot mang loc vi khudn. Mang khéng cho vi khudn lot qua nhung cho
phage lot qua. Nhinh A chita vi khudn Arg ~, con nhdnh B chita vi khudn Arg "

<> <«

Arg” Arg

. R
P

Sau mot thoi gian nuoi cdy, bén nhdnh B xudt hién vi khudn ¢6 khi nang éng
hop arginin. Qua nhiéu ldn thi nghiém ngudi ta thidy phage di tai gen Arg® tir nhanh A
sang nhanh B. Tan s& xudl hién cdc (€ bao Arg' nay khoang 107°,

Thuc ra, tai nap chung xdy ra khi phage mang bat k¥ gen nio cta vi khuidn A
sang vi khuin B. Tai nap chung c6 cdc dac diém: thudng do phage kiéu P1 thuc hién;
bt k¥ gen nao ciia vi khudn ciing déu duoc tai nap. Tai nap ¢6 duge do géi nhim ADN
cia t€ bao chii khi phage trudng thanh; cdc thé tdi té hop don boi duoc tao ra.

Ngudi la udc luong rang biing tai nap, doan ADN do phage gin vao khong vugt
qud 1-2% hé gen cha vi khudn, R4t it khi phage ¢d thé truyén ciing lic hai tinh trang
hodc trong mét s6 trudmg hop hoin toian khéng ¢é kha nang thuc hién diéu dé. Vi hé
gen cua vi khudn dai hon hé gen ciia phage t6i 100 lan, do d6 chi ¢ cic gen nam
cach nhau khong qua 1/100 chiéu dai hé gen mdi cé thé truyén di cing nhau. Hay
chi nhitng gen lién két chit ch@ véi nhau méi ¢6 khi nang cling nhau truyén sang t&
- bio nhan.

Téi nap dac hiéu

La tai nap chi lién quan d&n mot cum gen vi khudn nhét dinh, ching han phage
lamda (phage A) lu6n luén bdm vao gin cum gen Gal® trén nhidm séc thé vi khudn tao
edu triic 1-Gal”, Ia cum gen chiu trdch nhiém lén men dutmg galactose va tién hanh tai
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va tién hanh tai nap gen tong hop tryptophan.

Trong cdc t&€ bao sinh tan, phage trudng thanh chuyén thanh prophage, con dudi
tdc dung ctia cdc nhan td kich thich thi prophage lai bi€n thinh phage trudng thanh
(tach khoi nhiém sac thé vi khudn).

Tai nap dac hiéu ¢6 cdc dac diém: nhitng gen duge chuyén ndm sédt ché prophage
gin vio, cdc vi khudn (4i 16 hop c6 thé ludng boi mot phin.

Phage A gén vio bo gen vi khudn gilta 2 gen gal (d6ng hod galactose) va bio
(téng hgp biotin). DAu clia prophage chi ¢é thé chita duge gen gal hay bio. Phage A tii
nap dugc gen gal thi goi 14 A gal hay A dg (d= defective, khuyét; g= galactose). Néu t&
biao gal duge nhiém b&i A dg thi sé€ tao t€ bao chu ludng bdi mot phan (gal -A- gal”).

Néu 1€ bao vi khuin duge giy déng thoi boi phage A hoang dai va phage A dg,
thi phage ) hoang dai s& hd trg lam cho phage A dg chuyén gen gal* cho t&€ bao gal
vGi tAn s6 cao hon. Nguoi ta goi cdc phage nay la tai nap tan s6 cao (Hft = high
frequency of transduction).

Su truyén tinh trang bang con dudng tai nap ldn ddu tén dugc quan sdt thdy &
Salmonella typhimurium. VE sau hién tugng nay dugc thay o cac chi Escherichia, Shigella,
Bacillus, Pseudomonas, Staphylococcus va Vibrio.

Yéu to di truyén van dong

T4i t6 hop di truyén thudng xay ra trong tr nhién, ¢6 hai loai. Mot 1a do trao ddi
giffa cdc doan ciing nguén ciia ADN. Khi hai doan ADN clia soi kép duge x&p thing
hang, xdy ra sy trao déi giira cic phan tir, trong dé cdc gen ¢6 thé dugc truyén tir phan
tr nay cho phan tir kia. Hién twong nay 1 sy tdi 16 hgp & t€ bao nhan that, két qua clia
su trao d6i chéo va do sur ti€p hgp, bién nap va tai nap ¢ t&€ bao nguyén thiy.

Khi nghién ciru nhiém sic thé vi khufin, plasmid va virus, nguoi ta da thira nhan
mot kiéu chuyén gen thi hai. D6 1a su chén hay cdn goi 1a su xen cai cia yéu 13 di
truyén van dong (va c6 thé di chuyén). Plasmid F va phage (12 nhimg thi du trudc).
Ngay nay con cd hai loai y€u t6 di truyén van dong khdc dd duoc thira nhan 1a doan
chén va gen nhay.
Doan chén

Phén 16n dot bién xay ra trong vi khuén la do thay thé mét nucleotid nay bang
mot nucleotid khdc. Phan tich ban dé nhiém sac thé E. coli ngay cing chi tiét hon,
ngudi ta dd phdt hién mot ngudn dot bién 16n khdc, d6 1a su lién tuc cua gen bi gidn
doan bdi mot doan ngin ADN chen vio. Cdc doan gi6ng nhau thudng chuyén thanh
cac thé dot bién khac nhau, doc lap nhau. Cdc doan chén dao dong tir 600 dén 6.000
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plasmid. Chiing c6 mét tinh chét rdt ky la: trén nhiém sic thé ching cé thé sinh ra
nhitng ban sao cua ban than chiing, tir d6 c6 thé chén vao bat ¢ dau trén ciing phan tir
ADN. Mac di chiing duoc xem 1a di dong, nhung chiing thutmg khong di chuyén theo
huéng roi nhiém sic thé. Thi du IS 6110 thudng gap 10 ldn lap lai trén nhiém sic thé
vi khudn lao Mycobacterium tuberculosis.

Gen nhay

Khi hai doan chén x4m nhép viao mot doan ADN thi toan bo doan ADN co thé di
chuyén tir chd nay sang chd khéc trén nhiém sic thé ndy hay sang nhiém séic thé khac
dudi dang béan sao tao gen nhdy.

Nam 1951, tai phong thi nghiém 'Cold Spring Harbor' & Long Island (New York), ba
Barbara Mc Clintock dura trén su bién d6i mau sac va cdc bién di trén phoi clia hat ngo nay
mém, dd xdc dinh dugc cdc yéu t6 kiém soat hién twong nay: thay déi vi tri trong hé gen
clia qué trinh phat trién phoi va cdc bién déi 4y c6 tdc dong sdu sic lén su biéu hién clia
cdc gen dac thit. D6 1a hién tugng cdc gen nhay. Mat khéc, gen nhdy c6 thé tu tich ra mot
cdch ngdu nhién khoi chd gan vao dé phuc héi trinh 1y hoang dai ban déu.

Gen nhay khédc véi doan chén & chd: ching cd thé phit hien qua kiéu hinh, chic
nang ctia ching nhu 1d gen va ching cdn doan chén dé di chuyén.

Ngay nay, ngudi ta lai bi€t mot s& gen khdng 1a gen nhdy, do dé ta hiéu vi sao
ching cé thé nhay d& dang tir plasmid ndy sang plasmid khdc vi tir plasmid sang
nhiém séc thé vi khudn va nguoc lai.

Gan day ngudi ta méi phat hién mét gen nhay diing lam khéa déng md su tong
hop protein. Vi khuin Salmonella c6 thé téng hop mdt trong hai loai protein tiém mao.
Nhiing tiém mao nay lam cho t& bio vi khuédn di dong dugc va c6 tinh khdng nguyén.
Gen duge bi¢u hién 12 do mot doan 950 cip base clia ADN, diéu hda mot operon nho
ma héa mot tiém mao vd mot chdl e ché cua gen ddi v6i mot tiém mao khac. Néu
doan 950 cap base nay hudng vé mot chiéu thi protein tiém mao thif nhit duoc téng
hop va protein tiém mao thit hai bi fc ché. Néu hudng vé chiéu nguoc lai thi chat Gc
ché khong duge tao ra va protein tiém mao thit hai dugc tdng hop. That ra doan diéu
fiva la mat gen nhay, duge dung nhu mot khéa ham bat ngén tay.

Doan chén va gen nhay c6 hai dac tinh co ban:

~ Su di chuyén chia ching c6 lién quan t6i sy nhan déi. Trinh tu ban ddu vin nam
& vi tri cfi, nhung mét ban sao thit hai lai ndm & vi tri khdc clia bo gen. Qud
trinh dé goi 1a su dai ché.

~  Su d&i ché thuc hién trén rdt nhiéu vi ti trén b gen, khong doi hoi cé su tuong
déng cdn thiét giira cdc trinh tr nucleotid ciia doan doi ché véi noi duoc doi dén.

Sau khi phdl hién & E. coli mot s6 loai IS, va IS, diéu khién t6c do sao ma cha
cdc operon lactose va galactose, ngudi ta cing thdy gen nhay ¢ ndm men, rudi dam.
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TU LUQUNG GIA: Chon cau tra 1i ding

1. Nhiém séc thé vi khudn la:

a. 1 phan tir ADN vang kin c. 1 phéan tir ADN thing
b. 1 mesosome d. a va c ding
2. Vi khudn la:
a. Thé ludng boi c. Hop tir toan phén
b. Thé don boi d. Tat ca déu sai
3. Qua trinh tiép hop:

a. La qua trinh phén tir ADN cho tiép xiic véi phan tir ADN nhan
b. C6 thé xdy ra giita cic 1€ bao vi khudn bt ky vdi t4n s6 thap
¢. La qud trinh ti€p xic gilra t&€ bao vi khudn va vat liéu di truyén cia moi truong

bén ngoai
d. La qud trinh truyén ADN théng qua tiép xtic giita cdc vi khuin
4. Plasmid:
a. Qui dinh cac tinh trang lién quan dén tinh séng cdn cla sinh vat
b. La I episome, cd cdu triic vong
¢. La 1 phan or ARN, t6n tai doc lap voi bo gen vi khudn
d. Khong tén tai & chung vi khudn hoang dai
5. Yéut§ F:
a. Qui dinh gidi tinh cla vi khudn ¢. C6 kha nang di truyén
b. Qui dinh hinh thanh cdc pili va pilus d. Tat ca

6. Té bao F' ¢6 kha nang:
a. Truyén y&u t& F theo co ché theta
b. Tiép hop véi t&€ bao F, Hfr, F*, F’

¢. Truyén doan ADN nhiém sac thé tir t€ bio cho sang t&€ bao nhan theo co ché
lan vong

d. Tat ca
. Té bao Hfr:

a. Yéu t6 F nam trén nhiém sic thé vi khuén

~J

b. Yéu t6 F tach khoi nhiém sac the vi khuan vii mang theo | doan nhiém séc thé
vi khuan
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c. Khong cé kha nang ti€ép hop
d. Truyén yéu t6 di truyén qua trung gian thuc khudn thé véi tin s6 cao
8. Vi khudn va phage c6 su dong tién hod, bdi vi:
a. Cdc 1€ bao vi khudn ¢6 cdic co ch€ bo vé, chong lai su xam nhap cia phage
b. D€ sinh ton va phat trién, cdc phage ciing bién dbi theo cdc bién d6i cua cédc t€
bio dé xam nhip duoc vao 1€ bao vi khuin

¢. Tudn theo qui luat giao phoi
d. Vi khuén hoan thién thi phage ciing hoén thién vé mit ciu tao
e.a b, d

9, Tai nap dac hiéu do chu trinh:
a. Tiéu giai d. Phd hoy 1€ bao vi khudn
b. Sinh tan e. Phage
c. Tiéu gii tiém 4n
10. Hop tir tao ra do hop nhét khong hoan toian hai t€ bao la:
a. Zygole -
b. Hop tir hodn toan
c. Merozygote
d. Hop tir khong hoan toan
e.c,d
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Bai 6

SU LIEN HE GIUA VAT CHU VA VI KHUAN

MUC TIEU
1. Ndm duoc méi lién hé giita vi khudn va vdr chu.
2. Phadn biét digc vi khudn gdy bénh co héi va vi khudn gdy bénh chuyén biét.
3. Xdc dinh duoc cdc yéu i giiip vi khudn gdy bénh ¢ ky chi.

1. DAl CUONG

Trong cudc séng, con ngudi tiép xiic v6i cdc hé sinh thdi cla vi khudn nhu: dit,
nudc, khong khi... Cic vi khuin séng ngoai sinh c6 thé khéng gay bénh cho ngudi.

Con ngudi ciing 12 hé sinh thii cta vi khuin, nhitng vi khuan nay goi 1a vi khuidn
noi sinh. Ngudi ¢6 thé phéng thich vi khuén ra ngoai gay nhiém hé ngoai sinh.

1.1. Vi khudn ngoai sinh

La nhimg vi khudn séng trong tv nhién bing chit cin ba hitu co do hiy hoai i
thue vat hay dong vat. Day la nhitng vi khudn ¢6 vai trd trong cdc chu k¥ nito, carbon,
lru huynh & dat.

1.2. Vi khuan néi sinh

La nhitng vi khudn séng dugc bang cdch bdm vao € bao ngudi hay dong, thuc
vit dé dung nhimg chat can ba phong thich tir cdc 1€ bao nay; thong thudng 1a céc 1€
bao bén ngoai nhu biéu mo, cic niém mac & rudt, dudng hé hip (hé vi khudn ¢ hong,
dudmng rudt, da ...).

Hoi sinh: Ca vi khudn va vat chl déu khong c6 1¢i va cling khong cé hai. Vi du:
Staphylococcus epidermidis song trén da cua ngudi.

Cong sinh: Khi vi khun va vat chit déu ¢6 lgi. Vi du: hé vi khudn & rudt nguoi
séng nhé thite #n trong rudt, nguoe lai vi khudn san xudt vitamin cho ngudi sir dung.
Giita cac loai vi khudn trong hé vi khudn & rudt ¢d su cin bang dong. Néu mat su can
bing niy cé thé gay viém rudt. Mot trong nhimg nguyén nhén 12 do sir dung khing
sinh phd rong vdi liéu cao va kéo dai diét cdc vi khudn nhay cam vé6i khdng sinh nhu:
E.coli, Lactobacillus... va dé lai nhitng loai vi khuin khong nhay cam nhu Proteus,
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thudng, giy viém rudt din dén tiéu chiy goi 1a tidu chdy do loan khudn.

Ky sinh: Vi khudn gy hai cho t€ bao vat chi, din d&n hiy hoai t& bao nhung
nguoc lai vi khudn ciing c6 thé bi tiéu diét boi su thue bao.
1.3. Céac loai vi khuan gay bénh

Vi khuan gay bénh chuyén biét

Day la nhirng vi khuédn gay bénh nhiém véi nhimg tri¢u ching bénh 1y, lam sang
xdc dinh ro rang, chuyén biét.

Vi du: vi khudn gay bénh 1au, s6t thuong han, lao ... .
Vi khuan gay bénh co hoi

Sir hién dién clia chiing trén co thé thudmng khong gay bénh. Phén 16n ching 12 vi
khudn cong sinh. Tuy nhién chiing c6 thé gay bénh khi c6 su thay déi thé trang nhu co
thé suy yéu, su suy giam hé théng mién dich va ¢é clra ngd cho chiing x4m nhép.

2. NANG LUC PHAT SINH BENH NHIEM

1.2. Pai cuong
Nang luc phét sinh bénh nhiém phu thudc vio sy phdng vé va si nhiém khudn.
Phong vé bénh nhiem
Con ngudi v dong vat 16n tai dugc cho dén hién nay 1a do ¢6 nhitng tuy&n phong
vé clia co thé dé loai vi khudn.
— Phong vé bén ngodi: da, niém mac.
— Phong vé bén trong: phong vé khong chuyén biét do t€ bao (thuc bao) hay phong
vé chuyén biét dogkhdng thé va mién dich trung gian t€ bao.
Su nhiém khudn
_ Trong qué trinh canh tranh giita vi khudn va vat chii ¢6 thé xay ra nhitng trudng
hop sau:
a. Néu vi khudn thdng nghia 1a gay nguy hai cho t€ bao vat chi, tao dugc bénh
nhiém, goi 1a sir nhiém tring (infection).

b. Néu si phong vé ciia co thé gidi han duge & mot noi ndo goi la sy nhiém mam
bénh (infectation). Vi du: ngudi mang vi khudn lao nhung khong bi bénh lao.
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nhiém khong biéu 16.
d. Néu su phong vé thdng vi khuéin, khi dé vat cht mién nhiém.

Bénh nhiém do vi khudn 12 két qua cta viéc vi khudn da thang trong cudc xung
dot gitra vi khudn va vat chi. Vi khudn thi tim cdch xam 1dn mo con vét cha thi phan
itng lai dé thai hay diét chiing.

Vay ning luc phat sinh bénh nhiém tly thuéc vao cdc y&u t6 vi khudn va vat chi.
Néu vi khudn gay duoc bénh nhiém thi goi 12 vi khudn doc (virulent).

2.2.Yéu 6 vi khudn
Kha nang gay bénh

La khé néng cha vi khudn c¢6 thé xdm nhdp vat chli xuyén qua cdc tuyén phong
vé va tao duge bénh nhiém & vat chil. Loai vi khufn khong gdy bénh khong qua duge
¢dc tuyén phong vé.

Co ché gay bénh nhiém ciia vi khuén

Vi khudn muén giy bénh nhiém phai cé luc d6c bao gobm kha nang xam lan, tao
enzym va doc t6. Nhu viy, vi khudn gay bénh theo hai co ché:

Su xam ldn
Cdc véu 10 cua lue doc:
¢ Vi khuin phai gin vio t€ bao vat chi

Mot s6 cdu triic mat ngoai clia vi khudn ¢6 nhiém vu trong viéc gin vi khudn vao
1€ bao vat chu.

— Bili thudng ¢6 & vi khudn Gram am c6 chifa lectin ¢6 kha nang gin chuyén biét
vdi cic duong cua cdc glycolipid hay glycoprotein cua mang t€ bao vat chil.

—  Glycocalyx c6 6 mot s6 vi khudn gitp vi khuin gén vao t€ bao vat chi.

— O mot s6 chiing Streptococcus ¢é protein M & thanh t& bao gidp vi khudn gin
duge vao niém mac yét hiu.

e Vi khuéin phai khdng su thuc bao, do:

C6 nang: vi du ph€ cdu khudn c6 nang thi doc, khong cé nang khong doc.

C6 nhiéu lipid dac biét: vi khudn lao cé 60% lipid do dé khong bi thuc bao.
Bach cdu ddnh bt vi khudn lao nhung khong diét chdng.
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e  Vikhudn cé enzym tdn cong:

Vi du: Staphylococcus aurens c6 coagulase (+) lam déng huyét tuong tao mot vich
fibrin xung quanh tiéu diém nhiém tring chdng lai sy thuc bao.

e Mot s6 enzym gitp vi khudn dé xam lan:

— Hyaluronidase: Enzym thay phan acid hyaluronic gidp vi khuan khuéch tan.
Acid hyaluronic la chal gan cdc (€ bao cia mé lién kéte

— Kinase: Thay phén sgi huyéi.

— Collagenase: Thay phan collagen.

e  Vikhudn phai sinh san duge trong mé:

Trong thue nghiém, vi khuén tang trudng nhanh chéng in virro. Nhumg thuc t&
trong bénh nhiém & ngudi, vi khudn nhan doi khé khan trong mo va mdu, su ting
truong in vivo rét y€u so véi in vitro. Vi dy: vi khudn thuong han ¢ thoi gian thé hé la
20 phiit in vitro nhung in vive la 8 gid.

Mic di vay, vi khudn c6 thé tang truéng t6t & nhitng mo c6 4i luc. Trong viem
mang ndo iy, c6 nhiéu mang ndo ciu va & bénh lao, c6 nhiéu vi khudn lao trong héc
phéi.

U luong lie déc

e |D50 (Infection Dose) va LD30 (Lethal Dose)

= ID50 12 s6 lugng vi khuan gay nhiém 50% thi thir nghigm.

— LD50 la s6 lugng vi khudn gay chét 50% thi thir nghiém.

ID50 va LD50 gitip nhin dinh thay déi hre doc.

e  Su thay déi luc doc

- Giam lue doe: Mot gée vi khudn doce trich tir bénh phim s& giam doc hay hét
doc khi cdy nhiéu lan qua moi trudong. Day 1 nguyén tic tao vaccin BCG do vi
khudn Tao bd doc cdy nhiéu lin qua moi trudmg nén hét doc.

~ Gia tang luc doc: Néu di chuyén vi khudn nhiéu 1dn qua thi thi vi khufn s& gia
tang luc doc d6i véi thi d6. Trong dich bénh vi khuéin duoc truyén sang nhiéu
ngudl nén ngay cang trd nén doc.

— Gia tang luc doc déi vai tha nhung yéu déi véi ngudi: Mot géc vi khudn di
chuyén nhiéu lin qua thi c6 thé lam gidm déc d6i véi ngudi. Truong hop nay
Pasteur di sit dung dé tao vaccin dai bing cdch di chuyén virus dai nhiéu 14n
qua tho lam cho virus giam doc déi véi ngudi.
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Mot 6 vi khudn c6 thé giy bénh khong phai bang sy xidm ldn ma do san xudt
doc 6. Vi du nhu vi khuin uén védn, vi khuidn bach héu,... Poc t6 chia lam hai loai dua
vao tinh chét héa hoc cha na.

Doc ta protein

e Ngoai doc t6 (exotoxin)

Ngoai ddc 16 duge san xudt trong 1€ bao chat va duoc phdng thich ra ngoai moi trudng.

Vi dy nhu ngoai déc 6 cla vi khuén uén vdn Clostridium teiani, vi khudn bach
hiu Corynebacterium diphtheriae, do6c 6 cla Clostridium perfringens va
- Staphylococcus aureus gay ngd doc thire an.

- Doc tinh: Rat doc. Ngoai doc t6 ctia vi khudn bach hdu, uén vin c¢6 néng do t6i
thiéu gay chét 1 1/1.000 dén 1/10.000.000.

- Tac dong: Ngoai ddc t6 bach hdu gay té liét, ngoai doc t6 cla udn vin hudng
thdn kinh gy co co, gay hoai tir mo.

- Tinh khdng nguyén: Kich thich su thanh lap khang thé va két hop chuyén biét
véi khang thé.

Néu tiém ngoai doc 16 vao co thé, co thé sé thanh lap khdng thé khdng doc 16
(antitoxin), trung hoda ddc té va lam mat doc tinh. Huyét thanh chita antitoxin dugc sir
dung lam huyét thanh tri liéu.

Gidi ddc 16 (anatoxin): Ngoai doc t6 cia vi khudn u6n vdn, yél hdu rat doc va c6
ban chit 1a protein nén dé bién tinh dudi tac dong cua nhiét do, formoi nhung van con
gilr dude tinh khdng nguyén nén dugc dung lam vaccin chiing ngira.

e Noi doc t6 protein (endotoxin)

» DOc 16 nay ¢6 6 vi Khudn ly Shigefla dysenteriae, vi khudn dich hach, ho ga. Doc
16 khong phéng thich ra ngodi vi gin vao t€ bao vi khudn va chi phéng thich khi vi
khudn bi tiéu giai.

Boc to la lipopolysacharid (LPS)

LPS 1a ndi doc 16 cua phin Ién vi khuan Gram am cua ho Enterobacteriae nhu chi
Salmonella, Escherichia, Shigella. Chiing nim & mang ngoii t& bdo vi khudn va con
goi la khang nguyén O. N6 chi duge phong thich ra ngoii méi trugng Khi vi khudn bi
tiéu gidi.

Ciu tao béi fipopolysacharid cé tinh khang nguyén chuyén biét nhung yéu,
khing thé duge thanh lap khéng trung hoa duogc noi doc t6 LPS do khong cd antitoxin
nén khéng tao duge huyét thanh tri liéu,

N6i doc 16 LPS bén véi nhiét, alcol, khéng tao dugc vé doc t6.
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Poc té Protein Lipopolysacharid
Vi khuan Gram duong: exotoxin
Gram &m: endotoxin Gram am: endotoxin
Tac dbng clia nhiét do + -~
Tinh khang nguyén e+ i
Tao vd doc td + =
Triéu ching lam sang Chuyén biét Khéng chuyén biét

Dicu kién thuan lgi cho su nhiém trung
Ai lyc ciia vi khudn déi véi mo
Vi khudn chi xam nhép va tang trudng (61 trong mo ma ching ¢6 4i luc,
Vi du: Salmonella ryphi c6 4i luc v&i mé bach huyét & thanh rudt. Virus ché dai
c6 ai luc v&i mod than kinh,
Duong xam nhap
Vi khuéin phai xam nhap ding dudng méi giy duoc bénh nhiém

Vi du: Puong tieu héa thuan lgi cho vi khudn gay bénh & rudt nhu thuong han,
ta, ly ... Chiing chiu dugc tdc dong ciia lysozym & nude bot va tinh acid cua dich vi dé
di dén ma c6 4i luc. Lau cdu 6 di lue véi dudng sinh duc. Staphylocoecus aureus ¢6 4i
lue vdi vél theong hay phong.

NEu xam nhap sai dudng vi khudn s& khong gay duge bénh nhiém. Vi khudn uén
van vao dudng tieu héa thi vo hai, vio vét thuong s& gay nguy hai.
2.3. Y&u t6 vat chi

Truong hgp nguoi binh thuong

Ngudi binh thudng la ngudi khoe manh trudong thianh, duge nudi dudng t6t, cé
kha nang khdng lai tdt cd vi khudn co hoi do phong vé tu nhién va chi nhay cim (mic
bénh) vai vi khuin gay bénh chuyén biét.

Nhu vay, d6i véi vi khudn gay bénh chuyén biét, co dja it quan trong.

Tudi tac c6 lam gidm sy phong vé tu nhién. Tré em va tré so sinh chua c6 hé thong
phong vé hoan chinh nén tang tinh nhay cidm déi vdi vi khuan gay bénh chuyén biét.

Yéu td di truyén

Tuy chua ph6 bién nhung rat quan trong, chia lam hai nhém: loai dép Gng thp
va loai ddp ting cao.



https://nhathuocngocanh.com/
Mot s6 ngudi mac bénh xo vira déng mach do khong c¢6 chit nhan cholesterol:

do yéu td di truyén khong cé gen tao chit nhan do.
Trang thai sinh song

— Ch& d6 an u6ng: Suy dinh dudng, thi€u cdc vitamin nhu A, D, C, nghién rugu
lam ting tinh nhay cdm v&i vi khudn gdy bénh chuyén biét.

— Nhiét do: Lanh 1am gidm sy dé khang ty nhién. Vi du, & 25°C nhimng ngudi ti€p
xic v&i Bacillus anthracis dé bi bénh than.

— Y&u t6 xa hoi: Trang thdi tap cu, séng chung 16n x6n, mat vé sinh s& hd trg cho
sut nhiém bénh, hon nita khi c6 dich bénh vi khudn dé lan tran va trd nén rat doc.

Nghé nghiép: Nhan vién y t€, nhén vién cdc 10 sét sinh dé bi nhiém bénh. Cong
nhan mo than hit nhiéu bui nén méc bénh silicon, tir dé6 dé mac bénh lao.

Yéu to mién dich tu nhién

Mot s6 ngudi binh thudng c6 khi ning dé khing tu nhién v6i mot s6 vi khuin
gy bénh chuyén biét.

Nhiéu bénh khéng cé & ngudi ma c6 & tha, nguge lai nhiéu bénh khong ¢6 o thi
ma chi ¢6 & ngudi nhu bénh lao, bénh 1au, bénh phong,
Trudmg hgp nguoi khong binh thuong

Ngui thi€u hoac giam mot hay nhiéu co ch€ dé khang binh thuong nhu thi€u
hay suy gidm hé théng mién dich.

-

Tinh nhay cdm

Ngoii cic yéu 16 ianh hudng nhu ¢ ngudi binh thutmg, nguoi khong binh thudng
cdn bi anh hudng bai tinh nhay cam.

— Tinh nhay cam ting véi vi khudn gay bénh chuyén biét nhimg ngudi nay phai
dugc cach ly vidi noi ¢6 bénh chuyén biét.

— Nhay cam v6i vi khudn co hoi

+ Logi vi khudn co hoi: C6 thé 1a vi khudn noi sinh hay ngoai sinh (& dt, nudc,
khong khi ...) chiing chi gay bénh khi co thé suy yéu

+ Cé cita xam nhdp: Hay su phong vé mat ngoai giam do chin thuong & da,
niém mac, vét thuong. Vi khudn c6 thé xam nhép theo nhing 6ng dén lwu hay
6ng tham dd. Nhitng bénh do nguyén nhan nay goi la bénh do thay thudc.

+ Khi phong vé bén trong suy yéu:
Suy yéu tu nhién do di truyén nhu trong bénh giam y-globulin.
Suy yéu thu nhan: bénh AIDS.
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TU LUQGNG GIA: Chon cau tri 1vi diing

1. D€ gay bénh nhiém chuyén biét, diéu quan trong nhat la:

a, Phai ¢6 nhiéu vi Khuin doc

b. Vi khudn phéi xam nhip ding dudmg

c. Vi khuan phai sinh san dugc trong mé vat chd

d. Vi khudn phai gin duoc vao t€ bao vat chi

2. Bénh nhiém do vi khuin co hoi phu thudce nhiéu nhit vao:

a. Thé trang bénh nhan d. Cé clra ngd dé€ vi khudn xam nhap.

b. Thoi gian tiép xic vi khudn. e.avad
¢. Ché do6 dinh dudng
3. Hé vi khuén binh thudng & c6 hong la:
4. Vi khudn gay bénh chuyén biét c. Vi khudn ky sinh

b. Vi khuan gay bénh co hoi

d. Vi khuén cé loi

4. Enzym nio cla vi khudn gidp ching dé ding xam l&n cdc co quan trong co thé:

a. Kinase
b. Amylase d. Collagenase
¢. Hyaluronidase e. ¢, d ding

5. Vi khuan hoi sinh la:
a. Vi khudn va vt chii déu khong ¢6 loi va khong c6 hai

b. Vi khudn ¢é thé gay hai cho 1€ bao chli va nguge lai

c. Vi khuan ngoai sinh

d. Vi khudn c6 vai tro trong cdc chu ky nito, carbon

TAI LIEU POC THEM

L.

I3
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Bai 7

KHANG NGUYEN - KHANG THE

MUC TIEU
1. Phan biét duoc khdang nguyén va immunogen.
2. Binh nghia duge khu khdng nguyén va vai tro cua chiing.
3. Néu duge edu triic cua khdng thé va nhitng vi tri ciia khdng thé.
4

. Phdn loai dugc cdc khdng thé.

Trang thdi mién dich di duoc biét dén tir 1au. Vi du: ngudi mac bénh dau mia
hay s&i s& khong bi mic bénh ldn thit hai.

Dong vat ¢ xuong song c¢6 thé phan biét cdu tir cia minh va khong phai cia
minh va tim cdch loai trir chdt la d6 ra khoi co thé.

Mién dich hoc 13 khoa hoc nghién ctu nhitng dién bi€n cia co thé nhin nhan
chat la goi 12 khidng nguyén va nhitng hiu qué clia su nhin nhin nay goi la ddp ung
mién dich. Pédp ing mién dich Ia dé bio vé co thé thong qua hai cdch: mién dich thé
dich (thanh 1ap khdng thé) v mién dich 1€ bao.

Diép itng mién dich & mo6t s6 ngudi d6i véi mot vai chét la 6 thé gy phan dng
qud mitc tao nhitng triéu ching tai hai. £6 1a sy qud min, nhung qud mdin ¢ tinh chét
cd nhéan trong khi mién dich c6 tinh chit téng quat.

1. KHANG NGUYEN

1.1. Mot s6 dinh nghia
Khang nguyén (antigen)

Nhitng chit thién nhién hay téng hop, duoc nhin nhan boi hé théng mién dich
ctia co thé (két qua 1a tao ddp img mién dich) nghia la duge nhin nhin béi nhing t€
bao lympho dé tao ra mién dich thé dich vi mién dich t€ bao.

Immunogen 1a khing nguyén dudi dang c6 th€ gdy mot dip img mién dich
chuyén biét. Do dé6 tir nay dung dé chi khdng nguyén vé khia canh mién dich.

Allergen la khang nguyén gay phan img man cam, con goi [a di tng nguyén.

Khdng nguyén ddng tinh (iso-antigen). Ngudi ta ciing tim dugc mét s8 loai
khdng nguyén cé & nhiéu loai. Vi du khing nguyén Forsmann ¢6 & ngua, méo, chén...
nhung khong c6 ¢ ngudi, chudt, tho.

Tu khang nguyén: Chi cé ¢ cd thé do
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Khu khang nguyén

Epitop

Phédn chuyén biét clia khdng nguyén dé t€ bao lympho nhin nh4n va dé phan img
vdi khdang thé chi la mot viing gidi han cla khing nguyén goi 1a epitop — hay yéu 18
quy€t dinh tinh khdng nguyén. Phin niy ngén va cé cdu tric khong gian b6 sung vdi vi
tri khiing thé, Vi du: d6i véi khdng nguyén Ia protein, epitop ¢6 kich thuée rdt nhé tir
5-7 acid amin. Khi thity phan véi enzym c6 thé cat ldy dugc epitop, va epitop c6 thé
gin véi khang thé wrong (mg voi khdng nguyén toan phén.

Vi kich thudc epitop nho nén khong tao dugc khiang thé, nhung néu gén véi mot
phan i 16n nhu albumin thi tao duoc khing thé (gay duoc ddp ang mién dich).

Hapten
Thi nghiém cua Landsteiner
Landsteiner da kham phd phan chuyén biét cua khdng nguyén goi la hapten.

Ding hai chél sau gin vao globulin cta tho:

Para Benzen Arseniat Diazonium
N =N AsO-H
<:> 3 (PBAD)
N =N S0 3H Para Benzen Sulfonat Diazonium
(PBSD)

PBAD-Globulin tho Thé tao khdng thé A.
D61 nhém arseniat bang nhém sulfonat:
PBSD-Globin tho Tho tao khéng thé B.
— Néu tiém globulin cua tho vao tho thi khong tao khéng the.
~ Neéu chi tiem PBAD hoac PBSD vao tho thi thd ciing khong tao dugc khing thé,

—  Nhung néu dem PBAD giin vao mot globulin khdc cha thé va tiém vao thi tao khing
thé A (hoac khang thé B néu gan globulin véi PBSD).

Binh nghia hapten
Cac ket qua trén cho thidy phdn chuyén biét clia khdng nguyén la PBAD hay
PBSD duge Landsteiner goi la hapten.

Nhu vay, hapten c6 nhiém vu nhu epitop, nhung epitop 14 phdn chuyén bigt cla
khdng nguyén thién nhién, cdn hapten 12 nhitng chit héa hoc téng hop. Ca hai déu khong
kich thich tao thanh khang thé nhung khi phéi hop v6i mot dai phén t thi trd thanh chét
gay mién dich (immunogen).
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Vay ¢6 thé dinh nghia hapten l nhimg chat héa hoc c6 trong luwong phén tir thap

va ¢6 cyc, khi phGi hop v6i nhimg dai phan tir s& c6 kha ning cim ing tao khing thé
trong tng.

1.2. Ban chat héa hoc clia khang nguyén

Khang nguyén protein

Nhém nay I nhém 16n nhét clia khing nguyén thién nhién, vi du protein ctia soi
co. Vi co cdu phiic tap nén chi ¢6 mot s& it duge nghién cu shu & mite phén tir nghia
1a xdc dinh dwoc epitop.

Khang nguyén polyosid

Day la nhém quan trong thit hai clia khdng nguyén thién nhién. Gém polyosid
mach thang v mach nhdnh. Nhiéu khidng nguyén cta vi sinh vat 1a glycoprotein ma
phin chuyen biét 1a phin glucid ¢6 & mang 1€ bio nén goi 12 khdng nguyén mat ngoai.

Khdng nguyén lipid

[t c6 khng nguyén hoan toan Ia lipid. Phdn 16n trudng hop chi khi lipid ph&i hop
vi polyosid hay protein méi tao duoc khing nguyén. Cé khang nguyén chi la lipid
nhu cardiolipin, [ mét phospholipid c6 & trong mé tim ciia bd.

Khdng nguyén tong hop
Gém nhimng polypeptid va polysaccharid téng hop diing dé gin véi epitop va
hapten d€ tao chat gay mién dich.
1.3. Tinh chat cta khang nguyén
Tink gdy mien dich
Nhimng tinh chét sau day cén thi€t cho mot khdng nguyén dé gay mién dich.
Kich thudc va edu tricc khong gian

Khang nguyén phai ¢6 trong luong phan tir cao. Vi du néu la protein phai cé
trong luong phan tir trén 5.000 dalton.

Khang nguyén phai c6 cau triic khong gian bén vimg, khong uyén chuyén dé cé
thé gan chuyen biét vio thu thé cia t& bao lympho.

Diéu kién dua khdng nguyén vao co thé
= Duodng dua vao: Thudmg diing dudng tiém dé dua khang nguyén vio.

= Luong khéng nguyén: Phai tiém mot lugng di thi méi gay mién dich.
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~ Té duge: Cudmg do mién dich dwoc gia tang néu tiém khidng nguyén clng vdi td
duge. T4 duge da duge sir dung tir lan dé 1am vaccin.

Hién nay ngudi ta diing td duoc Freund, ld mot hoén hop ddu vo co (parafin), chat
nhii héa va vi khudn lao bi giét chét. Néu khong ¢6 vi khudn lao thi goi la td duge
Freund khong hoan toan. T4 dugc Freund chi ding cho thi vi gay dau va gy phan dng
phu ¢ ngudi. T4 duoc lam gia ting su ddnh bat khing nguyén bai dai thuc bao do
khuéch tdn cham, gdy phong thich khdng nguyén tir tir, vi ddu s& khé chuyén héa nén
nam mot ché, nhit la tao duoc phan dng viém tai chd.

Tinh chat la

Co thé khong tao mién dich chéng lai protein ciia minh (nhin dugc cdi cta minh
va khéng cua minh) nén chi ddp ting mién dich d6i véi khdng nguyén la.

Tinh chuyén biét
Phan ting clia khdng nguyén véi khing thé va € bio lympho mién dich cé tinh
chuyén biét. Tinh chuyén biét ndy duge quyét dinh boi epitop va hapten.

Phan fing mién dich d&i véi khdng nguyén con tiy thudc loai va cd thé cing

lodi. Ngoai ra con ¢6 nhiéu bénh khéng c6 vaccin chiing ngita nhu lau, vi co thé

khong san xufit khiang thé chong lai khdng nguyén ndy hay khong tao duoc t€ bio
lympho chong lai.

1.4. Cac loai khang nguyén thong thudng

Khédng nguyén cna té biao nguoi
Khdng nguyén ciia hong cdau (khdng nguyén nhom mdu)

Nhom ABO

Hong cdu cé hai khdng nguyén chinh 1a A va B ban chat la glycolipid. Khéng
nguyén nay chia nhiéu & héng cdu, médt héng cdu ¢6 khodng 300.000 khing nguyén vi
cung cd & cic co quan khdc nhung it nhu da, thén.

Nhom Rh (Rhesus)

C6 mot yéu 16 trong héng clu cha mot s6 16n ngudi (85%) duge ly trich boi
Landsteiner va Viner tir nam 1940, gidng khang nguyén cia hong ciu khi Macacus
Rhesus nén duge goi la y€u t& Rhesus (viét tat 1a Rh). Néu mau mdt ngudi chira yéu
t6 nay (Rh') duoc truyén cho mot ngudi khéng chita yéu t6 nay (Rh™) sé xay ra sy
ngung k&t chuyén biét va su ly gidi. Néu truyén tiép biang mdu Rh" thi s& gy ngung
ké1 tram trong.

Trong trudng hgp ngudi cha Rh* va ngudi me Rh™, trong l4n sinh con thi hai néu
bao thai ¢6 Rh* thi ngudi me tao thanh khing thé anti Rh. Khéng thé nay qua rau thai gly
két tha va ly giai héng cau ciia bao thai. D6 1a bénh loan nguyén héng cdu méi sinh.
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Khai niém phii hop mé ¢6 nguén gbc tir sy ghép budu ctia mét con chudt nhat
niy sang mot con chudt nhit khdc dong. Mo ghép bi sa thai do phin tng mién dich.
D6 1a hién tugng khong phi hgp mé (histo incompatibility). Nhung néu ghép budu tir
mot dong (chudt cho giao phéi 1an nhau 20 thé hé) thi chudt nhin mo ghép ma khong
sa thai nghia 1a ¢6 sy phidt hop mb.,

Nhimg khdng nguyén c¢6 nhiém vu trong su phit hop mé 14 do mot s& gen lién két
16ng hgp nén goi 1A phic hgp phit hgp mé chinh. O chudt va ngudi cdc khdng nguyén
nay la glycoprotein ¢d & mat ngoai t€ bao lympho B, lympho T va dai thyc bao.

Khing nguyén cia vi khuin
Phan tit khuéch tan ra ngoai gom cdc ngogi déc (6, enzym ngogai bdo
Phdn nt cia té¢ bao:

~ Khéng nguyeén ciia nang hay cia vé: vi du nang cta ph€ ciu khudn.

— Khang nguyén cia tiém mao: vi du khang nguyén H cua Salmonella typhi.

— Khéng nguyén cua mang t& bao: vi du acid teichoic hay polysacchand O tu cdu

khuan. Khdng nguyén O & vi khudn Gram am.

2. KHANG THE

2.1. Dinh nghia

Khdng thé 14 nhitng glycoprotein goi 13 immunoglobulin (trudc day con goi 1 p
globulin) cé trong huyét tuong, tuong dich, dich tiét, san xuft boi lympho B va c6
ning luc phéi hop chuyén biét vdi khu khdng nguyén da kich thich sy thanh lap chung.

Do ¢6 rt nhiéu loai khdng nguyén nén ciing ¢6 rit nhiéu khdng thé twong ting.
Ngudi ta da phén loai Ig (immunoglobulin) 1am 5 nhém 16n theo néng do giam
din trong huyét thanh: IgG, IgA, IgM, IgD, TgE.

2.2. Cau tao héa hoc

Cau tao co ban

Tét ca Ig déu ¢6 co cdu cd ban chung giong nhau, gém 4 diy polypeptid trong d6
¢6 hai day nang (ky hiéu 12 H -heavy) ¢6 phéan tit luong trén 50.000 va hai day nhe (ky
hiéu 1 L -light) ¢é phan tir luong 23.000 dalton.

Bén day peptid tao thanh hai cip kich thude khéng déu:
- Hai diy ndng néi vdi nhau bdi cdu ndi disulfur.

— Day nhe gin vio diy nang béi mot cdu ndi disulfur, & gén ddu c6 nhém
carbonyl.

- Day nang c¢6 tinh chat chuyén biét cho maoi loai Ig.
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(a) Cac thanh phan ctia phan tir khang thé. (b) Cau tao chi tiét.
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Cau tao day nhe
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I
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C6 214 acid amin, duoc dinh d4u tir NH, dén COOH trong dé acid amin tir s 1
dén s& 107 ¢6 sy thay déi thit tir acid amin gitta cdc Ig nén goi 1a V, (variable). Tir acid
amin 108 dén 214 trinh tr acid amin khong thay déi gitra cdc Ig nén goi la C,.

Trong phén V,, phén tich chi tiét thdy c6 3 phdn c6 su thay d6i thit tu acid amin
rit cao gitta cdc Ig, méi phin cé 5-10 acid amin, goi 1a phén thay d6i nhiéu. Ba phén
nay cdch nhau béi nhitng phén dai it thay déi.

Cdu tao day ndng

C6 446 acid amin c6 thé chia lam hai phén khong déu nhau dua vao mic dé thay

ddi thit tr acid amin.
|

| 3/4 day nang ké tir nhém COOH I phdn khong d6i: khéng c6 sy thay déi cdc acid
amin giita cdc Ig, goi 14 C;;, phidn ndy c6 3 phén nho la: Cy, Gy, G5,

1/4 day nang con lai la phén ¢6 sy thay ddi thit tu cdc acid amin gita cdc Ig (V)
va ciing ¢6 3 phan thay déi cao tuong (mg 3 phin thay déi nhiéu cia day nhe. Chinh
phin thay ddi cao ndiy I phin chuyén biét cua Ig.

Ngoii ra, Ig con chita 3% glucid.
2.3.Cau tao sinh hoc
Tac dong ciia enzym trén Ig”

Ding enzym cét Ig d€ thiy ro phén nao cia Ig c6 tdc dong sinh hoc.
Tic dong cua papain

Duéi tdc dong cia papain, Ig dugc téch lam 3 phdn bidng nhau: mot phan day
ning 1a Fc va hai phdn Fab gém day nhe va mot phdn day nang.

Fe

Papain

Tdc dong cua pepsin

Pepsin cit phia sau cdu disulfur cho ra Fab, va oligopeptid khong c6 tic dong
sinh hoc, Fab, > 2 Fab

B o

147



https://nhathuocngocanh.com/
Nhiém vu cua Fab va Fab,

Chira vi tri két hop khdng nguyén cta khdng thé (trong vang thay déi nhléu) |
Hai day nhe va nang déu tham du vao su thanh lap vi tri két hop khdng nguyén ciia
khdng thé.

Téc déng cua enzym nhit la papain cho thdy Fab vi Fc ¢6 nhiém vu khdc nhau.
Nhiém vu cua Fe

Fab ¢6 nhi¢ém vu gidn khdng nguyén con Fc ¢6 b6n nhiém vu sau:
Su thodi héa Ig |

Fec cé nhiém vu diéu hoa su thodi héa cia Ig. IgG c6 thai gian ban hiy la 3 tufn,
con cdc Ig khdc dudi mot tuan. Diéu nay cin luu ¥ khi sir dung y-globulin trong bénh !
thiéu y-globulin. |
Giup lg di qua rau thai |

IgG di qua rau thai duge do ¢6 chdt nhan & Fe. IgD cé phan tir luong xdp xi IgG
nhung khong di qua dwroc.

Gdn vl bach cdu da nhan wa kiém

Cdc bach ciu da nhan wa kiém gin dé dang vao Fc cia IgE. IgE Ia khdng thé
tuong tng véi di ng nguyén (khdng nguyén gay phan img qud man). Sau khi IgE géin
vai di (ng nguyén vi gin véi bach cdu ua kiém thi bach cdu ndy s€ i€t ra histamin v
serotonin gy phan img qud méin kiéu tic thai.

Gdn vdi bo the
Mot s6 khang thé chi phan ing dugc vai khing nguyén khi co su hé trg clia mil
loai protein goi la bo thé.

2.4. Nhirng nhém Ig chinh

|
|
|
|
IgG ‘
|
|

Kich thuéc 78, chita 3% carbohydrat C6 nhiéu nhat trong huyét turong (75%).
Cic khéng thé thuoc nhém IgG: khing thé tuin hoan, khang thé opsonin, khéng thé
gan bé thé, khang thé trung hoa doc 16.
IgM

Kich thude 158. C6 néng do 0,5-1,9 g/lit, chita 12% carbohydrat, c4u tao bdi § |
phén tir giong nhau (10 day nhe, 10 day nang) tao thanh ngoi sao 5 cdnh.

Trong bénh macroglobulin (trong mdu ¢6 nhiéu globulin 16n) IgM tao thinh
nhi¢u cao phan tir gay do nhdt cao trong mau nén phii rdt huyét thanh ra va thay béng
huyét thanh khac.

IgM 12 khdng thé ddu tién duoc tao thanh sau khi co thé ti€p xic khdng nguyén
(giai doan mot cha dap tmg mién dich). Nhung sau dé ching thodi hod nhanh va IgG
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lhd 1Ap ¢6 nﬁn do cao ya cod dcn sﬁng dai hon (gm doan hai cua d:ip img mién
d;h'h: ﬁ\%ﬁlﬂ“@? @ﬂb E'QEE chén dodn. [gM gia tang nghia la chi bénh méi

nhiém, néu IgM binh thuo‘ng IgG tang thi bénh nhiém da lau.

Ap dung trong chdn dodn & trudng hgp ngudi mang thai mac bénh Rubéon: thai
gian 3 lhang ddu mang thai cdn biét bénh da nhiém lau hay méi nhiém vi lién quan
dén di tat clia bao thai, n€u nhiém trong thang ddu c6 85% con bi di tat, nhiém trong
théng thir 3 chi con 15% con di tat.

[gM that si khong bién déi la khdng thé anti A, anti B clia khdng nguyén ABO
cling 12 khang thé chong lai khdng nguyén khong tiy thudc tuyén (.

IgA
Co 1,4 — 4 g/L, chita 80% carbohydrat. Cé hai loai IgA:

— IgA huyér neong: Kich thuée 7S, la nhimg glycoprotein. Hai day ndng va day
nhe IgA c6 trong huyét twong ¢ bénh u tuy.

~ IgA tiér: C6 trong chat tiét nhu nudc bot, nuée mat, mii, nuéc cubng phéi. IgA
i€t ¢6 & mat ngoai 6ng tiéu héa hay cudng phéi ¢ tinh khdng khudn do ngan
chan vi khudn bam vao niém mac.

IgD

Kich thudc 6,5 S, ¢6 30mg/lit, chita 12% carbohydrat, cé nang do thap trong
huyét twong. Thoi gian bén hiy 2-5 ngay. Nhiém vu sinh 1y it, rdt it khéng th¢ thuge
nhém IgD.

IgE

Kich thude 8S, chira 11% Ldrbohydral co mﬁng dé rat thdp trong huyét tuong:
100-200mg/lit. Thoi gian bin hiy 2-5 ngay. IgE ¢6 nhiém vu trong phin dng qud mén.

Chat tiét

Chudi J
IgA bai tiét

Hinh 7.2. Céu tric clia 5 loai khang thé
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1. Khdang nguyén mudn gay dugc ddp ting mién dich cén

a. Pua vao bing dudng chich c. Kém véi ta duge
b. C6 tinh chat la d. C6 tinh khdng nguyén

2. Phin tmg mién dich thé dich i phan tmg bao vé cor thé vdi su tham gia cta
a. Khang nguyén va khang thé ¢. Pai bach bao va khing thé
b. Khiing nguyén va t& bio mién dich d. Tat c déu ding

3. Khu khéng nguyén la
a. Mot phin nho chia phén tir khing nguyén gin véi khdng thé mot cdch chuyén biét
b. Phin xdc dinh phan tng mién dich
¢. Mot phan nho cta phan tr khdng nguyén kich thich su thanh lap khédng thé
d. Phén protein c6 tinh mién dich

4. Antitoxin la

a. Huyét thanh chifa khdng thé chuyén biét lién két vdi toxin va lam mat hoat tinh

cua ching
b. Mot hgp chit héa hoc chéng lai su tiét toxin
c. Mot loai khdng thé chuyén biét lién két véi toxin va lam mat hoat tinh ctia chiing
d. Protein lién két vai toxin va lam maét hoat tinh coa chiing
5. Mién dich chi dong duoc thanh lap
a. Ngay khi co thé ti€p xiic v6i tdc nhan gay bénh

b. Khi co thé 1i€p xiic v6i tdc nhan gdy bénh hay ching ngira bing vaccin sau |
thoi gian

c. Trong tdt ci cdc bénh nhiém

d. T4t ca déu ding
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Bai 8

PHAN UNG HUYET THANH

MUC TIEU
I. Néu dugc y nghia cia cdc phdn tmg huyét thanh hoc.
2. Phan biét duoc ddc diém cia cdc phdn iing huyét thanh hoc.

3. Nam duge nguyén tdic va iimg dung ciia cdc phdn iing huyét thanh hoc.

1. PAI CUONG

Phan (mg khing nguyén-khdng thé con duoc goi 1a phan tng huyét thanh Wi
thong thudmg huyét thanh chita khdng thé ca bénh nhan.

Tir cuéi the ky XVIII, phan tng huyét thanh 14n ddu tién di duoc ding trong
phong thi nghiém dé chan dodn bénh nhiém.

Do tinh chuyén bi¢t va nhay cim cao, phin g khdng nguyén-khing thé ngay
nay duoc sir dung rong rdi dé chan dodn lam sang:

— Tim khéng thé trong huyét thanh.
— Nhan dinh vi sinh vat gay bénh.
— Do su gia tang khang thé trong méau dé nhan dinh cé bénh nhiém.

2. DAC PIEM cUA PHAN UNG HUYET THANH

Phén ing huyét thanh xdy ra gita khing nguyén va khdng thé chuyén biét. Trong
mot 0 trudng hop cé thé nhan dinh mot phin tng huyét thanh mét cich don gidn la
dat cdac chat phan (ng lén lam kinh va quan sdt phan tng. Tuy nhién, phan tng huyét
thanh khong hoan toan truc 1i€p, sy lién két khing nguyén-khing thé chi la su lién két
1:1, ¢6 thé khong quan sdt duoc, nén cén mot giai doan thit hai v&i hé thong chi thi
Nhér d6 ¢6 thé quan sét duge phin (ng.

Mot han ché khdc cua phan ttng huyét thanh hoc 14 khdang nguyén hay khédng thé
cdn phii pha loang nhi€u 14n dé c6 mot néng do thich hgp nhét cho phén tmg. Vi vy
cdn phdi xdc dinh nong do thich hgp nhat cia khing thé dé phan éng v6i mot khing
nguyén chuyén bi¢t dugc t6t nhit. D6 la ty & khdng thé trong dung dich.
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Hapten ciing la mot yéu t6 quan trong trong phén tng huyét thanh hoc bdi vi né
la mot phdn cua khang nguyen. Ching chi ¢6 mot vi tri xdc dinh khdng nguyén. Ngudi
ta cho hapten lién két véi mot chdt mang nhu polystyren. Khi d6 néu hapten lién két
véi khdng thé c6 thé quan st duge phan img.

3. CAC LOAI PHAN UNG HUYET THANH

3.1. Phan (rng trung hoa

Phan tmg trung hoa la phan tmg huyét thanh trong do6 dién ra sy trung hoa gitra
khing nguyén va khang thé. Phin tmg nay thudong dung d€ nhan dinh doc 16 va Khing
déc 16, virus va khédng thé chéng virus.

Binh thudng, mot luong nho khdng thé khong thé nhan biét duge phan ng trung
hoa, cdn phai tiém né vio thi vat thir nghiém dé xac dinh.

Vi du: Xdc dinh doc t6 botulin trong thuc phdm. Poc t6 nay lam chét thi thir
nghiém, nhung néu thue phdm duge tron voi antitoxin cia doc t6 nay, doc 16 se khong
¢on tac dung trén thi. Nguge lai, néu déc 18 duge san xuit boi nhimg loai vi sinh vét
khdc thi s& khong c6 sy trung hda va thi van chét.

3.2. Phan (g két tda

A Viing
Viing du khang thé  canbang Vung du khang nguyén
(KTau| + + + + +]0 0l 0 0 0 ©
Phénndi {kNdv| © © © © O |0 O + + + +
.
Khang thé
bi két tla
Khang nguyén dudc thém vao

Hinh 8.1. Bugng cong két tua cia mot khang nguyén
vdi mot khang thé chuyén biét
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khdng nguyén-khdng thé lién két véi nhau & nhitg vi tri xdc dinh, tao thanh mot dang
mang luéi. Nhimg mang ludi nay tao thanh nhimg phén két tia Ién vi san phdm phan
img c6 thé quan sat duge bing mat thudng.

Phin (ng kel tia c6 thé tién hanh trong moi trumg 16ng hodc trong gel.
Phan ung ket tua trong moi truwong long

Khdng nguyén va khdng thé ¢ dang hoa tan dugce chia trong nhimg 6ng nghiém.
Phan img khing nguyén-khing thé s& cho két tha nhiéu nhét & viing can bing. C6 thé

quan sdt duge bang cich cho viao mot loat 6ng nghiém da chia mot luong khéing thé
nhat dinh m6i 6ng mot lugng khang nguyén véi néng do tir thip dén cao.

Phdn ung két tua trong gel

Khdng nguyén va khéng thé c6 thé khuéch tn trong gel véi tdc do khéc nhau tdy
thude ban chat. Thuong dung gel bdn long (agarose). K¥ thuat ndy duoc Jacques
Oudin mo ta lan ddu tién nam 1946. Trong nhimg 6ng nghiém phin (mg, ngudi ta dé
dung dich khing nguyén ngan cdch vdi dung dich khing thé boi mot 16p gel (hinh
8.2.A). Nhimg phan wr khdng nguyén va khdng thé s& khuéch tdn va tiép xic vdi nhau
tao nhimg vong kel tha o thé thay duge. K§ thuat nay goi 1a khuéch tdn hai 14n va mot
chiéu vi ca khing nguyén 1an khang thé déu khué&ch tén.

JL Khang nguyén Khang nguyén .{
[
il .
Khang huyét thanh trung tinh o
Khéang huyét thanh
9 W
A - :

Hinh 8.2. Cach b6 tri phan (g két tla trong gel

A. Khuéch tan don theo mét chiéu.
B. Khuéch tan hai 1an theo hai chiéu.

C. Khuéch tan hai ldn theo hai chiéu. Nhimg mdi tén chi hudng
khué&ch tan, nhitng vach den chi cac dai két tlia duc.
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Mot ky thuat khiac goi la khuéch tdn hai 14n va hai chiéu da duge Orjan

Ouchterlony 4p dung nam 1948. Trong k¥ thut ndy, khdng nguyén va khéng thé dugc
dé trong nhitg 16 duc clia ban thach agarose. Khing nguyén va khing thé s& ket tia
tao thanh nhimg dudng & viing cin bing (hinh 8.2.B, C). K¥ thuat ndy duoc ding dé
xdc dinh cdc loai khdng nguyén va khdng thé chua biét va khao sit thanh phén héa hoc
¢6 trong nhiéu loai khédng nguyén.

K7 thudt mién dich dién di

Mot hén hop khéng nguyén duge dat trong cdc giéng duc trén ban thach tring
trén lam kinh, duoc néi véi mot dién trudmg. Khdng nguyén trong hon hgp khuéch tdn
trong gel tiy theo dién tich phan tir clia chiing. Hén hop khang thé duge cho vao méng.
Pem &t médng phan tng, khdng nguyén va khdng thé sé khuéch tin vao trong gel. Khi
khang nguyén gap khang thé twong ing, cung két tia sé dugc tao thanh. Dua vao viéc
dénh gi4 kiéu sip x&p clia cdc cung két tha vi so sénh vdi céc chuin da biét c6 thé thu
duoc cdc thong tin 1am sang hay nghién ctu. C6 thé ph6i hop k¥ thuat khuéch tdn va
k¥ thuat dién di dé xdc dinh khdng nguyén. H6n hop khdng nguyén sé dugc chay dién di
trén ban thach agarose sau dé cit mot doan agarose theo chiéu dai ban thach va cho vio
d6 dung dich khang thé da biét réi dem U, khdng nguyén va khang thé dic hiéu sé khuéch
tdn tao thanh nhimg duong két tia (hinh 8.3).

3.3. Phan (tng ngung két

Phan g ngung k&t 14 mot loai phian ing huyét thanh, trong d6 khang thé phan
img v&i khdng nguyén trén bé mat clia cdc phan tir va dan (6i su tu tap ching hay sy
ngung két.

Phan itng ngung két gian tiép

Khéng nguyén duoc hip thu trén bé mat nhimng hat latex, polystyren, hong cdu,
vi khudn hay vat mang khdc. Huyét thanh khdng s& dugc cho vao nhitng vat mang nay.
Phén (ing nay cho két qua it nhay hon phan dng két tha.

Phadn ieng ngung két hong cau

Phan tmg nay quan trong dé nhan dinh nhém mdu, Ngoai ra, mot vai loai virus
c6 kha ning ngung két hong cdu dung dé tim khdng thé virus. Ldy huyét thanh bénh
nhan cho lién két véi virus nudi trong phong thi nghiém, sau dé cho héng ciu vao. Néu
huyét thanh cé khdng thé, héng cdu s& khong bi ngung két. Day 1a thir nghiém e ché
ngung két héng ciu.
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Khang nguyén
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Khang nguyén
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Méng chifa dung dich khang thé
U va khuéch tan
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Mang Giéng

Hinh 8.3. Ky thuat mién dich dién di



Hinh 8.4. Hinh anh ca phan (ing ngung két

Phan (ng trén lam kinh. T& bao Salmonella dudc trén vdi khang thé clia Salmonella & bén
phai va trén véi dung dich muéi sinh ly khéng cé khang thé & bén trai, Cac cum vi khudn nhin
thdy bang mat thudng & bén phai Ia bang chu'ng cé sy ngung két (a). Anh chup béng kinh hién

vi dién tlr cac héng cdu ngudi bi ngung két bai cac khém nhd clia Mycoplasma pneumoniae,
nguyén nhan gay viém phdi khéng dién hinh (b).

3.4. Phan umg két béng

Phan ing nay c6 nguén goc tir su két tia va ngung két khang nguyén c6 trong nhiing
phén dugic téch ra tir t€ bao, s& phan iing v6i khing thé tao thanh nhitng tiia bong.

Vi du: Phan ang VDRL (Venereal Discase Research Laboratory) diing dé phit
hién mot cdch nhanh chéng vi khudn giang mai. Khang nguyén cua vi khudn la
cardiolipin dugc chiét bang cén. Sau khi hda tan trong dung dich dém, cardiolipin sé
¢6 dang tha trang nhu sita. Thém huyét thanh ctia bénh nhan vao, Néu huyét thanh
thifa khdng thé giang mai, phén tir két tiia clia khdng nguyén sé phan iing v6i khéng
thé va chiing s& két dinh vao nhau tao két tiia bong nhe nhang. Quan sit duéi kinh hién
¥i, ghi nhan sy hién dién cla khdng thé. Phan tng VDRL chi 1 phén ing do tim ban
dilu (c6 trudmg hop duong tinh gia).

3.5. Céc phan ting khac
Phin ting ¢6 dinh bé thé

BS thé 1a m6t nhém protein ky hiéu C,, C,, C,, C, ... ¢6 trong co thé ngudsi va
“hiéu loai thu c6 nhiém vu trong bdo vé ca thé va trong phan g mién dich.
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Bito vé co thé

Bé thé ¢6 vai trd trong qud trinh ly gidi vi khudn. Khdng thé mu6n ly gidi dugc vi
khudn phai cé b6 thé,

Trong phdn img mién dich: Phin ing b8 thé dugc Jules Bordet va Octave
Gengon phat hién nam 1901. Sau d6 dugc ding dé chén dodn bénh giang mai. Ngay
nay vin ding dé tim khang thé ctia nhiéu loai virus, ndm va vi khudn. Vi du img dung
trong khao st chin dodn bénh giang mai. Ding khdng nguyén dudi dang hapten cia
Treponema palidum. Biét khing nguyén tim khédng thé trong mdu bénh nhin. Tuy
nhién phan img khing nguyén-khang thé trong trudng hop nay khong thiy dugc bang
mit thudng nén cin mot phan @mg thit hai dé phét hién, d6 1a phan tmg ly gidi hong
cdu. Qua trinh nay gom hai phan vng:

Phan tng 1:

Khdng nguyén + Huyét thanh bénh nhan di loai b6 thé + B6 thé (dé & 56°C trong
30 phiit).

C6 hai truéing hop:

— Huyét thanh c6 khdng thé nhung khong thay duoe phan ing.
~ Huyét thanh ngudi bénh khong c6 khing thé.
Phdn itng 2: Phan (ng phét hién bang su ly gidi héng cdu ciru.
Hong cfiu ciru + Huyét thanh thd khdng héng cdu ciu (da loai b thé)
SE thay co su ly giai héng ciu phéng thich mau do. |
Phoi hop hai phdn ing trén:
Héng cdu ciru + Hemolysin + Khing nguyén giang mai + Huy€t thanh bénh
nhéin + B6 tic thé.

Co hai truong hop:

— Huyét thanh bénh nhin c6 khéng thé: bé thé gin v6i khdng thé cla bénh nhan,
s& khong con b6 thé, do dé hong cdu cira khong bi ly gidi nén khong ¢6 mau
do. Két lu@n cé mac bénh.

— Huyét thanh bénh nhan khong ¢6 khing thé: BS thé con 1 do s& gin véi khang
thé clia huyét thanh khdng héng cfu ciru, do dé cé su ly gidi héng ciu ciru nén
cG mau d6. Két luan khong mic bénh.
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U 90 phat

U 2 gie
----- e _
; arec 37°C

Ong thir nghiém Thém chat chi thi

_— Héng cdu khang ly giai
=N
—— | 4 1 f::: Héng cau ly giai
P
C :Béthé \ G b i
H : Hemolysin E @ R &
RBC: Héng cau cifu "---v""‘\T
Ag : Khang nguyén pee

Ps : Huyét thanh bénh nhan (d)

Hinh 8.5. Phan (ng cd dinh bd thé

Ky thuat khdng thé huynh quang

Phédn img dugc thuc hién trén lam kinh do su két hgp khdng nguyén va khdang thé
vé mot chét phat quang. Khi phan tng xay ra sé ¢ su phdt quang néu soi dudi anh
sing tir ngoai hay kinh hién vi huynh quang.

Phan ng khdng thé huynh quang cé thé truc ti€p hay gidn tiép.
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Xoan khudn dugc cd Thém huyét thanh
dinh trén lam kinh \% / bénh nhan
Ab g

(@)

Thém khang thé khang
globin duge danh dau

Hinh 8.6. Phéan (g FTA - Abs (Fluorescent Treponemal Antibody Absorption)

Vi khuén giang mai duoc ¢8 dinh 1&n lam kinh (a), thém huyét thanh cta bénh nhan (b),
sau d6 thém vao khang thé khang globulin c6 danh déu, dugc san xudt bang cach
tiém khang thé vao tha, Sau d6 quan sat lam kinh dudi kinh hién vi huynh quang (c).
N&u huyét thanh bénh nhan chifa khang thé khang vi khudn giang mai, khang thé sé
gén 1&n bé mat vi khudn. Sau d6 khang thé khang globulin s& két hgp vdi nhimg khéang thé
nay, vi khudn sé phat sang (d). N&u huyét thanh khéng cé khang thé s& khong cé sy
tich tu khang thé trén b& mat vi khudn va khang thé khang globulin s& khéng tich tu
trén bé mat ma van nam trong dung dich va vi khudn khéng phat sang (e).

Phuong phdp truc tiép, chit nhuém mau huynh quang dugc gin véi khing thé
di biét, sau d6 khing thé s& két hop véi khdng nguyén (Vi du: vi khudn c6 thé c6 chia
khing nguyén). Néu su phong dodn la ding, khdng thé dich sé tich tu trén bé mit
nhimg phdn tir khang nguyén va nhimg phén tir ndy sé phdt sing du6i kinh hién vi
huynh quang.
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treponemal antibody absorption test) dé chin dodn vi khuin giang mai (hinh 8.6).

Ky thudt nay duge sir dung rong rdi dé tim khang nguyén. C6 thé phét hién vi
khudn trén phién kinh, virus gin trén vat mang.

Phuong phap dinh lugng bing mién dich phéng xa (RIA)

Phuong phdp nay c¢é do chinh xdc cao, duge dung dé do néng do cdc khing
nguyeén c¢6 trong luong phin tir nhé nhu hapten. Ngoai ra con thich hgp cho viée dinh
lwong kKhang nguyén trong bénh viém gan virus cing nhu nhiing san phdm hormon,
insulin va mot vai duge pham. Mot trong nhimg uu diém cla phwong phdp nay la c6
thé xéc dinh duge mét chit véi ndng do nanogram.

RIA dugc thuc hién dua trén su gin cdc khdng nguyén da dugc dinh ddu bing
chdt phong xa va nhimg khdng nguyén cin dinh lugng trén nhimg vi tri cua khang thé.
Bem trén mét lugng xdc dinh khing nguyén dénh ddu véi mot luong khéng thé xdc
dinh va mot luong khang nguyén chua biét. Phic hop khdng nguyén - khdng thé dugc
tao thanh s& duge tich ra va do tdc dong phéng xa. Bing cich do tic dong phéng xa
ciia khdng nguyén tu do con lai sau phin ing ngudi ta c6 thé tinh s6 phdn tram ciia
khing nguyén didnh dau da lién két vdi khiang thé bing ty 1é B/F. Ty Ié nay sé tuong
duong ty 1¢ cua khang nguyén khéng danh ddu lién két vai khiang thé, bdi vi ca hai
khing nguyén ddnh ddu va khong dénh dau déu c6 khd nang tim nhimg vi tri trén
khing thé nhur nhau.

Noéng do cia khdng nguyén khong dinh diu chua biét sau dé dugc suy ra trén
mot dudmg biéu dién chudn. Dudng biéu dién duoc thanh 1ap dua trén co s& thay déi
nhitng lugng khing nguyén khong dinh dau gan véi khdng thé va xdc dinh ty 1¢ phin
trdm khdng nguyeén lién két/khang nguyén tu do (ty 1¢ B/F ciia khdng nguyén cin dinh
lwong bang ty 1¢ B/F clia Khing nguyén ddnh dau).

Phuong phip nay chi ding trong nhimg phong thi nghiém chuyén biét.
4. KY THUAT MIEN DICH MEN (ELISA)

Phuong phdp nay cling ¢6 do chinh xdc cao nhu phuong phédp dinh luong bing
mién dich phéng xa nhung khong cin c6 nhing trang thiét bi dit tién.
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2 KN Phong xa
Phan xa KN. Gan val KN du (Ag”)
phéng xa (Ag*) (Ag Ab)
Phéan t KT " "?'
# B, 0
s
(@) /{_, Y ®
+ +
Phan tr KN (Ag) >\\<—’ —
khc’zng dé}nhldéu .>~\ KN khéng danh
(can phat hién) (©) (d) dau du (Ag)
A Gan voi KN “a®
Ko ge (AgAb) . ;’;

(b)

Khang nguyén danh dau véi lugng xac dinh (a) dugc trén vai khang nguyén khéng danh déu
can dinh ludng (b). Ca hai dudc phdi hap véi khang thé dac hiéu (c). Vi méi phan tir khang thé
¢6 2 vi tri phan (ng, nén mot sé sé gan vdi khang nguyén danh ddu va mét sé gan vai
khang nguyén khang danh dau (d). S8 vi tri dugc gan phu thudc néng do khang thé,
van con moét lvgng khang nguyén moi loai thira ra (e),(f).

Sau khi do tac déng phéng xa, tinh ty 1& B /F bang cong thic:

B_KN Ik (Ag*Ab)

F KNtd(Ag®)

_ KN (AgAb)
KN (Ag)

G

52%

Chiéu gié tri B /F 1&n dudng cong chudn suy ra luong khang nguyén tudng dng.

140
120
100

BO

60
52% 40

20

Phan tram khang nguyén B/F

Ls |

Putding cong chuan

B/F = 52% = 16 pg khang nguyén

10 20 30
16
Luang khang nguyén

Hinh 8.8. Ky thuat dinh lugng bing mién dich phéng xa
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Khang thé khang Cd chit chuyén
lobin lién ket vai Phén tr ’ ERre
Khang thé HIV trong g Een ot chist sang miu vang cam
A
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Khéng nguyén
HIV

méau huyét thanh - \
R | “

Hinh B.8. Ky thuat ELISA tim khang thé cla HIV

Hat nhua dugdc bao bang khang nguyén HIV dem phdi hgp vdi huyét thanh bénh
nhan. Néu huyét thanh chifa khang thé HIV, khang thé gan vdi khang nguyén trén mat hat
(a). Hat bay gio duac U véi khang thé khang globulin d& dugc gén enzym peroxydase cla

cay cai ngua. Khang thé gan véi khang thé trén hat va tich Iy enzym (b). Ca chat clia enzym
dugc cho vao va dem G (c). Mau vang cam xudt hién trong hén hop khi enzym chuyén co
chét thanh hap chat c6 mau, diéu nay la dau hiéu duong tinh cla khang thé HIV.
Néu khong c6 mau, thif nghiém la &m tinh, nghia 1a khong c6 khang thé (d).

Nguyén tac: Khang thé hoac khing nguyén duoc gan trén mot bé mat cing vi sau dé
s¢ két hop 16p nay vai cic vat liu phan (mg. Hé théng enzym sau d6 duge lién két véi phic
hop. Rira b6 enzym con dur va do luong enzym da tic dong bang may do quang,

Ky thuat ELISA c¢6 thé thay déi dua trén viéc ngudi ta mudn xdc dinh khing
nguyén hay khang thé. Pha ran c6 thé la nhimg hat bi, dia gidy, phi€n nhyua va hé thong
enzym c6 thé 1 phosphatase kiém. Ky thuat nay ciing ¢6 thé diung dé€ dinh luong bing
cich do mot lugng khdng nguyén hay khdng thé phan img véi enzym - co chit. ELISA
duge thue hién trén nhimg bo kit véi gid khong dat va duge diung réng rdi trong phong
thi nghiém huyét thanh hoc.

TY LUONG GIA: Chon cau tra ldi ding

1. Ky thuat diung phat hién hén hop khing nguyén:

a. Khing thé huynh quang c. Ngung két
b. ELISA d. Két tua trong gel
2. Cic yéu 16 dnh hudmg két qua trong k¥ thuat khdng thé huynh quang:
a. Ban chat cua chat phat huynh quang c¢. Ky thuat cd nhan
b. Ban cht ciia khdng thé d. Thiét bj phat hién huynh quang
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3. ELISA cho két qua chinh xdc hon cdc phan tng huyét thanh thong thueémg khéc vi:

a. Co su tham gia cliia enzym ¢. Nh thi€t bi do mau chinh xic

b. C6 su lién két khang khang thé va d. Tt ca
enzym chuyén mau co chit

4. Uu diém cuaa phan img huyét thanh:

a. Nhanh chéng ¢. Dé thuc hién
b. Chinh xac d. a, b dung

5. Céu trde quyét dinh tinh dac hiéu trong phan @ng huyét thanh:
a. Khdng nguyén c. Khdng thé
b. Hapten d. Tatca

TAI LIEU PQC THEM
|. Pham Van Ty. Mién dich hoc. NXB Dai hoc Quéc Gia, 2001.

2. Daniel P. Stites & al. Basic and clinical immunology. 6™ edition, 1987.
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PHAN UNG QUA MAN

MUC TIEU
1. Phdn biét dwgc phdn itng qud mdn va mién dich.
2. Nam duge ddc diém, phan loai cde phdn img qud man.

3. Néu dwoc nhitng iing dung va cdch tri liéu doi véi mét sé phdn iing qud man.

Phéin img mién dich c¢6 tinh chit bdo vé co thé. Nhung vao nam 1902, Portier
va Richet da nghién ciru tinh ddc cua dich chiét hai qui thdy c¢é hién tuong la: khi
tiém vao ché lan hai dich chiét niy cdch lan mot ba tudn thi ché chét sau vai phit.
D6 1a su phan vé. Sau d6 hién tuong nay duoc tim thidy & bo véi nhiéu khdng nguyén
khong doc.

Von Pirquet diing tir di ting dé chi hién tugng trén. Day li mién dich hu hong déi
vOi moOt chdl xam nhap ldn thit hai. Vay su qua mén 1a tinh trang bdo vé hu hong gay
nén boi khiang nguyén va phan tng bénh. Phan @ng chi xay ra khi khdng nguyén xam
nhap lan hai, khing nguyén duge goi 12 di ing nguyén (allergen). Do dé mién dich l1a
su gia tang stic dé khang con di tng la su gia ting nhay cam.

1. QUA MAN VA MIEN DICH

Qud min la mot hinh thitc cua mién dich, tuy nhién giita qud min va mién dich
¢6 sur khac biét nhu sau.
1.1. Giong nhau

—  Qud min hay mién dich déu cdn su gay nhay va mét su kich dong. Sy xam nhap
cua khang nguyén ldn thir hai mdi gay tai hai. Diéu nay dugc luu ¥ khi sir dung
dé tiem huyét thanh tri liéu.

— Co ché ciing 1 phin img khdng nguyén-khdng thé ho#c phan tmg do & bao.

~ St qud mén via mién dich déu c6 thé di chuyén bing huyét thanh ¢6 chita khing
thé hay lympho bao nhay cam.
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Khdc biét chinh 1a phan ng qui mén c6 tinh chét cd nhan gay bat 1gi, mién dich

c6 tinh chat phé bién cho nhiéu ngudi, 1a phan (ng ¢6 loi.

2. PHAN LOAI

Ngudi ta phan loai phén tng qud mén theo théi gian xdy ra phan ing, khi khing

nguyén xam nhap l4n hai. Su phén loai nay ciing phan dnh co ché phan ing.

2.1. Phan (ng kiéu tirc thdi

Khéng thé 1a IgE, phan ng xdy ra duéi 15 phiit sau khi khang nguyén xam nhdp

lin hai va kéo dai 30 phit gém phan vé va atopy (tang di ing).

Phan ting phan vé (anaphylaxis)

Phdn teng thue nghiém

Qud trinh thir nghiém

Vi du: Thir nghiém & chudt lang gém 3 giai doan:
Giai doan 1: Gy nhay. Can mét khang nguyén thich hop (tiém 1 pg protein).
Giai doan 2: Chis 2-3 tuéin dé cho Ig gin lén t&€ bao da nhan va kiém. Sau khi
khdng nguyén gin lén khing thé, t€ bao niay sé phong thich nhimg chit trung
gian gy tai hai trong vong 3-5 phiit.
(iiai doan 3: Giai doan kich déng. Phai dung lai khdng nguyén gay nhay & licu
cao d€ ¢6 nhiéu phitc hop khing nguyén-khdng thé trén t€ bao, tir d6 méi 6 di
chét trung gian gay tai hai.

Phdn 1g

166

Phan g téng quat . Phan tmg xdy ra khdp co thé. & chuot lang néu tiém khdng
nguyén vao mach méu & giai doan kich dong thi sau 1-3 phiit c6 thé c6 séc giy
nghet thé do co that cuéng phéi, mii, hdu réi chét.

Tat ci di tmg nguyén déu gdy mot kiéu triéu chimg nhu nhau trén co tron nhung
khong chuyén biét. Vi du: chudt lang bi nghet thos thé bi truy tim.

Phan tmg trén da: Néu 1i¢ém khéng nguyén vao da ciia tho da gy nhay, noi tiém
s& do va sung, sau 30 phat thi hét.



https://nhathudengocanh dom/chuyen phan v hay di chuyen tang cam. Neu
tiém huyét thanh cta chudt lang da gay nhay vao chudt lang binh thutng thi noi

tiem sé duoc gay nhay sau 24 gio. Lic d6, tiém khdng nguyén vao mach mau
cing v phdm mau Bleu Evans thi ché tiém huyét thanh ¢6 mau xanh do gia
tang thdm thdu mao quén.

— Phin vé trén co quan: Phan vé trén co quan riéng lé. Pem tir cung cit tir chudt
lang da gay nhay cho vao dung dich Tyrode r6i cho khdng nguyén vao, tir cung
s€ co giat. Phan ing nay chimg 16 tac dong cua khang nguyén trén co tron.

Phan vé o nguoi
Phdn vé téng qudt
Phan tng xdy ra sau 5-15 phiit, t6i da 1a nira gid sau khi tiém liéu kich dong.

Biéu hién ngita, kho tho, truy tudn hoan, soc, chét do phit cuéng hong, ngimg hé hédp
va loan tim. Phan vé kiéu nay xay ra vdi duge pham, noc ran, noc ong.

Phan vé trén da

Néu tiém di tng nguyén vao da mot nguoi da duge gay nhay thi 2-3 phit sau s¢€
ngira noi tiém, néi mun xung quanh hodc bao b&i mat vang ban do, dat kich thude t61
da sau 10 phiit, kéo diai khoang 20 phiit rdi tir tir bi€n malt.

Tang di ang

Sir phiin vé téng quét tai hai nhung hiém. Nguoc lai tang di dng chiém 161 10%
dan s0. Chiing ta ¢6 thé di (ng vdi di img nguyén trong moi trudng xung quanh. Hién
tugng di tmg dugce biéu hién béi nhimg triéu chimg boc phdt va phan @mg trén da. Tang
di tmg ¢ xu hudng di truyén trong gia dinh.

Ngudi man cam c¢é thé bi gay nhay béi di ing nguyén trong moi truémg do hit
viao di (ng nguvén (phdn hoa, bui ...) hay do @n. Biéu hién thong thudng & dudng ho
hip giy viém mii hay suyén. Khdng nguyén vao mii gdy sung, viém phén lén do
phin hoa. Di img do thic an gdy ra & dudng ti¢u héa (ngira, n6i may day do an dc,
16m, cua).

Suyén di img ¢é nhitng triéu chimg nhu nghet cuéng phéi, chiy miii, ¢6 thé diéu
tri bing khang histamin, diéu tri co cudng phoi dung theophylin. Nén diéu tri phoi hop
t6t hon. Khi noéi may day dung thude khdng histamin.

Tric nghiém cia phan ang tirc thoi

Trac nghiém trén da: Tiem di ing nguyén trong da (0,1 ml) sau 3-5 phut s&€ c6
ngifa noi tiém réi méin do.
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dich mu6i sinh Iy, mit ngira do & chd nho di tng nguyén.

Phin dng P-K (Prausnitz-Kustner)

O ngudi min cam nhung phéin tmg trén da c¢6 thé doi khi khong cho két qud.
Ngudi ta tiém vio da ngudi nay huyét thanh clia ngudi da gay nhay cam. Sau d6 cho di
img nguyén, sé cho phan (ng ndi ban d6. Phan img nay dé chdn dodn ngudi cd di ing
hay khong.

Tri liéu
Duore phdm
Nguyeén tdc; Ngan chan sy phéng thich cua chdl trung gian hay e ché chat trung gian.
Triliéu:
— Ngan chan su phéng thich cua chal trung gian AMP..

— Chong lai chét trung gian: ding khing histamin, chi cong hiéu trong viém mdi,
viém két mac, n61 mé day, trudmg hap séc thuée khing histamin chi 1a chat phu.

— Phan img phin vé téng quat dung adrenalin.
— Hen dung khing histamin.
- Viém da dung corticoid.
Su giai phan vé
Cap tinh
Tai hai ctia phan vé la do phéng thich 6 at mot lugng Idn chat trung gian.

Néu tiém mot luong nho di ing nguyén cdch nhau 15 phiit thi phirc hop di g
nguyén-IgE ¢6 it nén khong ¢6 nhiéu chit trung gian phéng thich gy tai hai. Phuong
phdp nay dugc dp dung dé diing huyét thanh tri liéu hodc dugc phdm cho ngudi ting
cam vdi tat ca su de dat.

Man tinh

Cho di tng nguyén cdch tudn vao ngudi mén cam, di (tng nguyén nay sé lao
khang thé ngan chan IgE xuét hién & huyét thanh. Néu ngudi mdn cam gap di img
nguyén, IgG ngén chan khoéng cho di ing nguyén gap IgE.
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Khing thé 1a IgG hay IgM, phén (ng xdy ra sau 1-3 gi¥ v kéo dai 10-15 gitrdo
phiic hop mién dich khing nguyén-khdng thé. Phin tng loai nay gém bénh huyét
thanh va phan ting Arthus. Khi phitc hop khdng nguyén-khdng thé c6 thé giam trong
mo v tao vét thuong: phin tng Arthus. Néu phic hop khdng nguyén-khing thé di
chuyén trong méu, r6i gdn vao t&€ bio than ching han, gay viem ti€u cdu than din dén
bénh huyét thanh.

Khéng nguyén (thuong la hapten) cdn gan trén 1€ bao mdu réi khang thé gin vao
khing nguyén tao phic hop mién dich véi sy hd trg cua b6 wic thé sé ly giai (& bao
mau gdy thi€u mdu tieu huyet.

Phan ting Arthus

Khéang nguyén gin vio mé, nhit 1a mang trong cta mach mau. Khing nguyén
xam nhap l4n hai két hop véi khang thé va tao két tlia v6i su hé trg cla bo tic thé,
phitc hop nay gay tu tap bach cdu hat. Do d6 néu diét phic hgp s€ gay ly gidi mang (&
bao lam phéng thich lysozym tao viém mach vi hoai tr mo.

Bénh huyét thanh

Xdy ra do tiém huyét thanh tri liéu khic loi, nghia 2 tiém mot lugng lén protein
la, sau mdt tudn lwong protein gidm do di héa nhung khing thé da dugc thanh lap doi voi
protein con lai. Vi ¢6 di khang nguyén nén phic hop khing nguyén-khing thé khong
dugc sa thai hét béi hé théng ludi noi mé. Phicc hop mién dich di chuyén theo miu ¢6

thé giin vao 1€ bio va dic biét 12 cudn tiéu cdu hay 1€ bao mach médu tao viém mach.
3. PHAN UNG KIEU CHAM

Xay ra sau 1-2 gid va kéo dai nhiéu gitr dén nhiéu tudn.
3.1. Pai cuong

Néu tiém khang nguyén trong da ciia ngudi da gay nhay thudmg sé gay phan ng
cuc bo. Phan (mg xay ra sau 24 gid bing mol n6t dudi da. D6 1a phan (ng qud méin
kidu cham khdc véi phin tng Arthus (30 phat dén 10 gid).

Quéd min kiéu cham 1a mot dang cua mién dich & bao tudn hoan khong ¢6 su
tham du cha khing the.
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khong thue bao va ¢6 vai trd trong phan img qua mén kiéu chim.
3.2. Nhimg loai phan tng qua man kiéu cham
Phan g qud man ki€u cham gém hai giai doan:

~  Giai doan cam (g (gay nhay): Thdi gian niy co thé iép xic véi di img nguyeén,

~  Giai doan bicu 10: Khi khéng nguyén xam nhap da tao phén ting cuc bd dic biét.
Phan img qua man Kiéu cham sau bénh nhiém
Phan ing tuberculin

Co thé bi nhiém bdi vi khudn lao hay tiém ngira bang BCG trd nén qua min véi
ciiu tr cua vi khudn lao. Pha cam iing xay ra trong vi tudn. Sau dé néu tiém tuberculin
(chiét xudt protein cia vi khudn lao) trong da thi sau 24 gid noi tiém ¢6 mot ban do,
dat kich thudc 16i da sau 48-72 gio. Tuberculin lic dau duge sir dung 13 vi khudn lao
OT (Old Tuberculin). Hién nay ding PPD (Protein Purified Derivative) tir OT lam tinh
khiet. Phan tmg tuberculin chimg minh co thé da tiép xdc vG6i vi khudn lao hay da
chung ngira. Phan ing nay la dang qud mén kiéu chdm c6 dién. Su kién nay c6 thé xdy
ra trong phoi gitip gidi han vi khudn tai chd. Phin tng tdng qual cia tuberculin c6 thé
thue hién bang cdch tiém vao phic mac cia chuot lang dé gay sot.

Phan ung sau bénh nhiém khdc

Phan g sau bénh nhiém c6 thé xdy ra véi nhiéu vi khudn khéc nhu Brucella, it
vi khudn nay chiét duge brucellin ciing cho phin ting qua man kiéu cham & ngudi tiép
xuic vai Brucella.

Phan img qua man kiéu cham do ti€p xic ¢ da (viém da do tiép xic)

Nhi¢u chélt c6 phan uir lugng thap dudi 1.000 dalton c6 thé phéi hop vaéi protein
trong da dé tr& thanh di (ng nguyén. Khi ti€p xiic lin thit hai sé gay viém da do tiép
xuc. Nhimg chat nay rat da dang nhu my phdm, thuéc nhuém téc, xi mang, son mai,
Co*', Hg?' ...

Mot bénh kha phé bién 1a viém da do ti€p xiic la bénh eczema-di tng do ti€p xic
vOi cdc chat ké trén. Tri licu la 1am vo tring vét thuong va sit dung corticoid nhung viin
dé chinh Ia tranh tiép xiic véi di ing nguyén.
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Mién dich 1€ bao ¢6 tdc dung quan trong chong vi sinh vat noi bao nhu vi khudn
néi bao, virus ndi bao bing hai cich:

— Phan {mg viém véi su tu tap dai thie bao c6 tinh diét vi sinh vit cao.
~ Tao 1€ bao lympho T, chdng t€ bao nhiém virus, nhiém khudn.

Tuy nhién phan tmg qua mén kiéu cham duong tinh d6i v6i mot loai vi sinh vat
khong c6 nghia 13 co thé duge bao vé. Mot ngudi 6 tuberculin duong tinh thi da bi
nhiém vi khudn lao chit khéng phai sa thai vi khudn lao. Pay 1a phin iing mién dich
hu hong.

TU LUQNG GIA: Chon cau tra li ding

1. Su qua man khéc vdi sy mién dich ¢ cho:
a. C6 su tham gia cia € bao mién dich
b. C6 suf tham gia ctia khdng thé va t€ bao mién dich
¢. C6 su tham gia cha dai thuc bao
d. C6 tinh cd nhan
2. Tinh chit ciia phan @ing tang cam kiéu tic thdi:
a. Xdy ra do su két hop khdng nguyén-khdng the
b. Xay ra khip co thé
¢. Ludn gdy tir vong
d. Xay ra & 14n ddu tiép xidc khdng nguyén
3. Dac diém cua tang di ing:
a. C6 tinh chat di truyén c. Khong nguy hiém
b. 10% dén s6 mac phai d. Tat ca
4, Céch diéu tri t6t nhat bénh dj tng do tiép xic & da:
a. Duing thuéc khiang di img
b. Dung thuée khang viém + thuoe khiang sinh
c. Khong tiép xiic véi khing nguyén
d. Tatca
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- Str dung huyét thanh khang véi luong nhod
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b. Sr dung kéo dai théi gian

¢. Dung thuéc khang di g

=N

. Dung thuéc khing viém
c. a,cC
TAI LIEU PQC THEM

Pham Van Ty. Mién dich hoc. NXB Dai hoc Qudc Gia, 2001.

Daniel P. Stites & al. Basic and clinical immunology. 6" edition, 1987.
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Bai 10

SU DE KHANG KHANG SINH 0 VI KHUAN

MUC TIEU

1. Trinh bay dugc cdc co ché tac dong cuia khdng sinh.

(5]

. Phan biét duoc cac loai dé khang khdng sinh.

3. Nam duoc cdc co ché dé khdang khdang sinh.

1. PHAN LOAI

Maét ching vi khudn dé khang vdi khang sinh khi cé thé sinh truong duge véi su
hién dién cua mot néng do khang sinh cao hon nhiéu ldn néng dd ngan chan su sinh
truong cla cdc vi khudn khéc.

C6 hai loai dé khdng khing sinh.
1.1. Pé khang tu nhién

Sur dé khéng ciia 14t ca cac ching trong cung mot loai hoac cing mot chi d6i véi
mot loai khang sinh la dé khang tu nhién.

Vi du: Enterococcus dé khdng tu nhién véi lincomycin.

Co s0 di truyén cia dé khdng loai nay chii yéu la nhiém séc thé. Su dé khang tu

nhién co tinh di truyén theo loai.

1.2. Pé khang thu nhan

Dé khang thu nhéan la dé khang xudt hién do c6 su dot bién nhiém sdc thé tir mot
ching vi khudn binh thudmg nhay cim hodc vi khudn nhan dugc gen dot bién dé khdng
tir bén ngoai.

Diac diém cua loai dé khdng ndy 1a phdt trién va thay d6i theo thdi gian va céch
str dung khdng sinh, ¢6 tinh chat khu vue.

Dé khdng thu nhan do dot bién nhiém sdc thé

Mot 56 tdc nhan nhu khdng sinh (polypeptid...), chat héa hoc, tia ti ngoai c6 thé
gly dot bién & vi khudn, tao gen dot bién dé khang khang sinh.
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Chi&m ty I& thip so véi céc loai dé khing khéc (10-20%).
~  Thudng xay ra v&i tan s6 rat thip: 107°-107",
— Khong cho dé khing da khang sinh vi tin s6 dot bién cling liic hai diém rét thap.
Sur dé khdng nay di kém v6i su chon loc nghia la khdng sinh diét vi khudn nhay

cam va dé lai vi khudn dé khang. Su phan tan cac vi khudn dé khang tuy theo ching vi
khudn.
Dé khdng do vi khudn tiép nhdn gen dé khdng

Vi khudn ban ddu nhay cam c6 thé nhan gen dé khdng dudi dang plasmid hode

do gen nhay.
Plasmid chiu trich nhiém su dé khdng khéng sinh goi I y€u t6 R. Y&u (6 nay gom:
—  Gen r chiu trich nhiém tao tinh dé khdng. Mot plasmid c6 thé chita nhiéu gen
dé khédng v6i nhiéu loai khang sinh.
Y&u 16 RTF gitp plasmid ¢6 thé dugc truyén sang vi khudn khdc.
Sir dé khing khing sinh do plasmid quan trong vi ¢6 kha nang di chuyén su dé

khdng sang vi khudn cing loai hoac loai lan cén.
Pac diém cia su dé khdng nay:
~  Chiém ty lé cao (80-90%).
Tén s6 dé khdang cao: 107",
— Gay d¢ khing chéo din dén d¢ khdng da khdng sinh.

— Xdy ra tr dong hodc do tai nap.

2. CO CHE TAC DONG CUA KHANG SINH TREN TE BAO VI KHUAN

2.1. Nhimg con duéng dé khang sinh vao t& bao vi khuan

Khing sinh mudn tic dong trén 1€ bao vi khudn cén phai dén duge diém dich tic
dong. Tuy theo vi tri tic dong khdng sinh cdn phai xuyén siu nhiéu hay it qua ldp
thinh t€ bao vi khudn. Néu vi khudn cé nhitng ciu tric bén ngoai phitc tap nhu ¢6
nang, glycocalix, mang ngoai thi khang sinh can phai di qua nhtmg |dp nay.

Thinh t& bao 1a dich tic dong déu tién clia mot s6 khang sinh nhu cdc khang sinh
thudc ho B-lactam nén su xuyén sau & day khong cén thiét.
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httpsi//nhathuocngocanhicoml.id rusidic. macrolid, rifampicing bi 16p mang
mgoai cua vi khudn Gram 4m ngan chan, khong thé dén duge diém tdc dong ndm trong
1€ bao chét cha vi khuan; trong khi & vi khuén Gram duong, cdc khdng sinh nay cé tdc
dong do vi khudn khong c¢6 16p mang ngoai.

Nhimg khdng sinh than nudc (B-lactam, aminosid, quinolon ...) ¢é thé xuyén qua
thainh ¢ bao vi khuin Gram am nho porin. Piém tic dong coa B-lactam la PBP
(Penicillin Binding Protein) nam & mat ngoai cua mang t€ bao chit nén khang sinh
khoéng can vugt qua 16p mang nay.

Khdng sinh ¢6 dich tdc ddng nim & 1€ bao chét, phai khuéch tin xuyén qua I6p
lipid (nhwr khang sinh than lipid) hoac nhé mot enzym permease (d6i v&i nhimg khing
sinh khic) dé vao 1€ bao.

K85 Mai truding
K51 bén ngoai
2 Polysaccharid Fiiraen
LPS Lipopolysacch-
and
PM. Permease
PBP: Penicillin
55 Mang ngoai Binding Protein

555555 KS1: Khang sinh

thén lipid
lipoprotein Khoang chu chal s knang sinh

pha hiy mang

%E . ffg%wm::, 5 K53: Khang sinh
= SEE R n peptiogiyoan U ché 6na hp
SLBBEN % o e e e R peptidoglycan
**:'EEE:EE’E PBP EE:.}:.L,:I:’& X SR 5 SR KS4: Khang sinh
‘ R Mang té bao thin nuc
5.24684.2425.85.624.85.85 Phaspholipid
Té& bao chat

Dich tac dong

Hinh 10.1. S¢ dé cac dudng khéng sinh vao 1é bao vi khudn Gram &m
va co ché tac déng cla khang sinh

2.2. Co ché tac dong cua khang sinh

- Polypeptid ¢6 dinh trén phospholipid, phd hay Iép mang ngoai vd mang t€
bio chat.

— PB-lactamin, fosfomycin, glycopeptid (vancomycin) c ché sy tong hop
peptidoglycan.



B 0 khin h . macrolid, tetracyclin, chloramphenicol) c6 dinh
nttps: /N RLARE A pnimy mac e 5

uocn
trén ribosom, ﬁg Sll'ﬁ'l mng hop protein.

KS5
KS1 Moi trudng

PM: Permease

PBP: Penicillin Binding
Protein

Polysaccharid  81: Khang sinh than:
() lipid
KS3: Khang sinh e
ché téng hop |
peplidoglycan 1
KS4: Khang sinh than :
nudc
KS5: Khang sinh |
khuéch tan cham do
=4u tric polysaccham
Peptidoglycan M@t ngoai

| f r . Mang t& bao
SpEEY -@- {1y 55&555&555 Preholi

Té& bao chét
Bich tac déng Bich tac déng

Hinh 10.2. So d6 cac dudng khang sinh vao té bao vi khudn Gram duong
va co ché tac dong clta khang sinh

3. CO CHE PE KHANG KHANG SINH CUA VI KHUAN

3.1. Nhimg biéu hién kiéu hinh cua su dé khang khang sinh

Sur dé khing khéng sinh ¢6 thé thay déi tity theo moi trudng. Diéu kién nu6i cdy
dac biét 1a thanh phén cation héa tri 2 déng vai trd quan trong trong su bi€u hién tinh.
dé khing, Su bién déi nay lién quan dén sy thay déi vé MIC: MIC cia khdng sinh trén
Pseudomonas tang tir 2-4 1in d6i véi tetracyclin, 0-128 1dn déi v6i gentamycin, 0-256
ldn déi véi polymycin B va 0-16 ldn d6i véi carbenicillin.

Vai trd clia cation héa tri 2 da duoc nghién ctru dic biét trong su dé khang déi
vdi polymyein. Vai ching Pseudomonas dét bién & protein mang ngoai c6 kha ning.
nhan Ién nhiéu trong méi trudng ngho chat dinh dudng nhung c6 Ca™*, Mg™... & diy
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hon ¢ mang. Nhimg protein dé tic dong nhu chét thay thé cdc cation héa tri 2 trén vi
iri quan trong clia mang noi ¢6 thé bi cdc khing sinh cation tan cong. Diéu nay ching
16 khong phii do dot bién diém dich ma do su thay déi kiéu hinh cla diém dich. Két
qua nay lai khing dinh dén viéc sit dung mot thanh phin Ca®, Mg*" da dugce kiém soit

trong moi trudng.

Su dé khang cling thay déi rit nhiéu tiy thugc vao sy tang truong cua vi khuan
vi nhitng yé&u 16 gi6i han st ting truong. Diéu do giai thich su khong phu hop gitra dé
khdng in vitro ¢6 su tdng trudng cao va khong bi gi6i han béi nhimg yéu t6 trong moi
trudmg véi dé khang in vive cé su tang truong cham hon nhiéu khi ¢6 mat nhing yé&u to

gidi han.

Sur biéu hién tinh dé khadng ciing duoc tim thdy trong nhimg diéu kién dic biét. Vi du,
st dé khdng ciia Staphylococei véi methicillin trong moi trudmg 6 nong dé mudi cao (NaCl
2,5%) vin & 30°C 1o hon trong méi trudng dang truong va & nhiét do 37°C.

3.2. Dé khang do khéng tham

Dé khéng lién quan dén cdu tric bén ngodi cha vi khuén. O nhitmg vi khuén cé
nang (Klebsiella, Hemophilus...) hoac nhimg vi khudn tiét ra slime, khdng sinh phai
xuyén qua I6p rao chin nay. Ldp rio chin lam giam su khuéch tin khing sinh, ldp
cang day thdim cang yéu. Su trao déi dién tich mang ngoai vi khudn ciing anh hutng
dén tinh thdim cia khing sinh: nhimg khdng sinh cation cdn phai bdo hoa nhimg nhom
cation tur do & 16p polysaccharid ngoai bién trude khi dén duge 16p mang ngoai.

Slack vi Nichols (1986) da chimg minh in vitro su suy giam tinh thim cua cdc
aminosid & nhimg chiing Pseudomonas c6 exopolysaccharid. Tac dong nay khong tim
thdy & nhimg khéng sinh B-lactam trung tinh hodc tich dign am. Nhung ¢ nhitng thix
nghiéem khdc ngudi ta lai ching minh duge tic dong ciia vancomycin khong thay doi
tén Staphylococeus epidermidis khi nhimg vi khudn nay thay doi viée tao ra slime.

Theo Vaara va Viljanen (1993), chudi polysaccharid & mat ngoai cua
lipopolysaccharid & Proteus mirabilis duge thay thé bdi B-aminoarabinose lam cho n6
¢6 tinh acid hon & nhimg ching khdc. Su thay thé nay cho phép gidi thich su dé khéng
i nhién cua Proteus vdi polycation (polymycin).
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3.3. Bé khang lién quan dén ciu tric mang ngoai

B khdang khang sinh than lipid

Co ché nay gidi thich mot s6 dé khdng tr nhién. Nhiing khang sinh wa lipid
(macrolid, acid fusidic, rifampicin) khong 6 kha nang xuyen qua lop méang ngoai cid
vi khuin Gram am. Cfu iric khong d6i ximg cia mang ngoai v&i nhimg
lipopolysaccharid & mat ngoai gidi thich su thim khong binh thuding coa mot mang
sinh hoc dai vdi nhiing thanh phén than lipid. Tinh chét khong déi ximg nay duge tim
thiy chu yéu ¢ vi khudn dudng ruot. Nhimg vi khuin Gram am (Hemophilus,
Neisseria) gdp 0 mang nhdy cta vét chii c6 mot lap ming ngoai doi ximg hon va nhay
cam hom déi véi macrolid.

1)é khdang khang sinh than nuée

Nhimg phén tir than nuée di qua I6p mang ngoai nho cic porin 6 tinh dac hieu
nhi¢u hay it. Sy khuéch tdn nay phu thuoc ban chat, s6 lugng porin va dic tinh chifc
nang cua porin nhing ciing tiry thude vao tinh chdt cia khdng sinh (dién tich, kich
thude, mire do than nudc).

Su giam bdt, bién mat hay thay déi dac tinh chiic nang clia mét vai porin sé ddn
dén sy giam tinh thim cua khédng sinh vao vi khuan, lam nhimg vi khuan nay it nhay
cam hon véi khing sinh d6. O E. coli, hai porin chi yéu da duge biél la OmpF va
OmpC, do 1a nhirmg porin ba chiéu duge ma héa boi gen ompF vi ompC va su phién
ma cua ching duge ki€m sodt boi cdc gen ompR, envZ va c6 thé chiu nhiéu dot bién.
Co ché d¢ khang nay thudmg hay gap & vi khusin dudg ruot va chi Pseudomonas, din
dén su giam hoat tinh khédng sinh cta tat ci khang sinh tic dung bang dudng nay nhy
P-lactamin, aminosid, quinolon, trimethoprim, chloramphenicol. Tir day, ngudi ta tim
ra nhimg ching d€ khang da khdng sinh trong qud trinh tri liéu,

Nguac lai, Trias va Nikaido (1983) da chitng minh Pseudomonas ¢6 mot porin
D2 chiu trach nhiém trong su chuyén chd chuyén biét nhiing carbapenem. Nhimg porin
chuyen biét giai thich sy dé khing mot cich chuyén biét véi céc imipenem, khong ¢é
su dé khang chéo véi nhimg B-lactamin hay cdc khdng sinh thin nuGc khic cia
Pseudomonas. O vi khudn dutmg ruot, st dé khang véi imipenem tim thiy &
Enterobacter cloacea, Enterobacter aerogenes v Providencia retigeri ¢6 lién quan
mot phdn dén su thay doi nhing porin khéng chuyén biét chia ming ngoii,

Moxalactam c6 kha nang chon loc nhitng dé khdng vé tinh tham.
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Nguoc lai véi su van chuyén thu dong ciia mang ngodi, su chuyén cho qua mang
1€ bao chat 1a su chuyén chd chii dong cin nang lugng. Nhitg vi khudn ky khi hay vi
hi€u khi va nhimg vi khudn Ién men giai doan ddu nhu Streptococcus cd thé ning &
mang va mot hé théng chuyen chd electron yéu va din dén khong tao duge ATP. Nén
nhimg vi khufin nay khong ¢6 nang luc gan va hap phu nhimg phan tir aminosid. Diéu
niy giai thich su dé khang tu nhién cia vi khudn véi khéng sinh trén.

Ngodi ra, ngudi ta chimg minh sy dé khing cao cla vi khudn duong rudt véi
tetracyclin. Nhitng vi khudn niy c6 protein mang c¢6 kha nang lam that thodt nang
luong khi c6 mat khing sinh. Do dé lam cho tetracyclin di ra. Sy d¢ khang 1a do co
mot 16i thodt khdng sinh din dén sy giam néng do khdng sinh noi bao. Mot ca ché
tuong 1w véi su dé khang cac quinolon di duge mo ta & Staphylococcus aureus. Gen dé
khang (Nor A) din dén su thay ddi mot acid amin cla protein nay so véi gen hoang
dai ban ddu. Su dot bién nay lam tang phéng thich quinolon khoi 1€ bao, binh thuong
diéu nay xay ra & miic do thip v6i nhiing vi khuin khéng dé khang.

3.5. Dé khang do sy thay déi dich clia khang sinh

Sir lién két khang sinh - diém dich lién quan dén cfiu tric cta diém dich. Nhiéu
dot bién khdc nhau cé thé lam gidm tinh dac hiéu ciia khdng sinh.

Ca ché nay gap & mot sd khang sinh nhu -lactamin, aminosid, quinolon, rifampicin,
sulfamid, bactrim va lién quan dén mot 50 16n cdc ching thudc cdc chi Staphylococcus,
Streptococcus, Neisseria. Enterobacteria, Clostridium ...

Hiéu luc cha nhimg khing sinh B-lactam lién quan dén kha nang gan vio PBP.
D6 1a nhimg enzym chiu trach nhiém trong su sinh tong hop peptidoglycan.

O Staphylococeus aureus, sy dé khang véi methicillin thuong do su 6ng hop
mot PBP méi, goi la PBP2a hay PBP2' va do c6 sir gan két yéu véi PBP mdi téng hop.
Sir dot bien lam xuat hién s dé khdng chéo déi vai tat ca B-lactamin. In vitro, sy biéu
hién cua PBP mdi dé dang xay ra khi Staphylococcus tang trudng trong moi trudng c6
nong d6 mubi cao hay 0 ¢ 30°C. Mat khdc, su dé khing methicillin ciing ¢6 thé do di
e vEu cha P-lactamin véi PBP binh thudng hay su ti€t qud nhiéu f-lactamase.

Su dot bién ciia PBP ciing giai thich sy dé khdng ciia phé cdu khudn ddi voi cdc
penicillin. Su dé khang nay doi khi biéu hién rat y&u, khé phdt hién in vitro bang
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ngudi ta khong chi dua vio khdng sinh dé. Ngudi ta thudmg thir tinh nhay cam bang
phuong phip khéng sinh dé cta thude truée réi ti€p theo xdc dinh MIC. Nhimg dé
khing v&i B-lactamin thuding hay xudt hién & vi khuin Gram duong va it gap hon & vi
khuin Gram am nhu Hemophillus influenzae, Neisseria gonorrhoe, Serratia

marcescens, Pseudomonas aeruginosa.

Su dé khang cua Acinetobacter baumannii vGi imipenem ciing lién quan dén sy
thay déi cua PBP.

D6i véi nhitng aminosid, sur thay thé mét acid amin trong protein cua ribosom déin
dén su giam 4i luc cia khing sinh véi ribosom. D€ c¢6 biéu hién 1am sang, cdn phai c6
nhiéu dot bién, diéu nay giai thich viéc hi€ém gap co ché€ dé khing ¢ ho khdng sinh nay.

Dich tdc dong cua quinolon la céc tiéu don vi cia ADN-gyrase, enzym thdo xoiin
ADN vi khudn. Su phong b€ nhitng enzym nay lam thay d6i su sinh téng hop acid
ribonucleic. Nhiéu dot bién duoc mo ta do vi khudn téng hop ti€u don vi A clia ADN-
gyrase it nhay cam hon véi quinolon.

Ciu khufn Gram duong dé khang theo mot hudng khdc d6i véi macrolid,
lincosamid va streptogramin do methyl héa ARN, diéu nay lam giam 4i luc cia céc
khdng sinh nay d6i vai ribosom. Staphylococci biéu hién kiéu dé khéng cé thé duéi hai
dang: khong cam tng va ciam ung. Dang cam img chi cé & erythromycin,
oleandomycin. Khi ¢6 méat nhimg khédng sinh niy s€ gdy dé khdng cam img va ngudi ta
di quan sdt thdy mot kiéu giong su dé khidng v6i macrolid, lincosamid va véi
streptoGramin B.

Su dé khdng vi rifampicin lién quan dén mot dot bién & ti€u phén p cia ARN
polymerase lam mat kha nang gan cua khang sinh lén diém dich.

3.6. Dé khang do lam mat hoat tinh cua khang sinh

Vi khudn c6 kha nang t6ng hop enzym lam bién d6i hay pha hiy hoat tinh khing
sinh. Ca ché nay thuong gap ngay cang nhiéu trong cdc dé khang vai pB-lactamin, cdc
aminosid, chloramphenicol va fosfomycin. Nhimg enzym nay cé thé nam trong t& bio
chat (enzym phan huy aminosid), nam & khoang quanh t€ bao chit hoac ngoai t€ bao
(B-lactamase). Su dé khang nay phu thudc vao kha nang tiét, loai, s6 lugng plasmid
hién dién hoac tuy thuoc kha nang biéu hién gen ma héa su t6ng hop enzym. Nhilng
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E&Fpﬁd/mmemg%?mh@en%i dé khing nay chi tic dong dén mot ho khing
sinh (vi du B-lactamin) nhung chi mot plasmid c¢6 thé mang nhiéu nhém gen dén dén
su dé khang nhiéu ho khang sinh khac nhau (vi du B-lactamin va aminosid).

Dé khang voi aminosid

Aminosid bi mét hoat tinh bai acetyltransferase (AAC), phosphotransferase
(APT) va nucleotidyltransferase (ANT). Mdi enzym nhan ra mot ho khéing sinh tuong
img va ¢6 nhiéu mitc do dé khing phu thude vao loai enzym vi (€ bao vat chu. Viéc
phat hién tinh dé khang doi khi kh6 khan. Vi du, nhimg vi khudn dudmg ruot ¢d thé ¢d
mot AAC 6 chiu trach nhiém lam mat tic dong cua amikacin trong khi d6 30% ching
ti€t ra enzym nay lai cé mot vong e ché trén khing sinh d6 chudn.

Thong thuting su dé khang biéu hién c6 sy giam dudng kinh vong vo khudn rdt

ro rang d6i véi kanamycin, tobramycin, netilmycin va it hon & amikacin.
Pé khang voi B-lactam

Co ché dé khang vdi B-lactamin thudng lién quan dén viéc 1i€t ra f-lactamase. p-
lactamase la nhiing enzym c¢6 tac dong mo vong P-lactam lam mdt hoat tinh khang
sinh. St phan loai B-lactamase tuy thudc dac tinh héa ly, ban chat chat dc che, vi tri
gen (plasmid hoac nhiém sdc thé), ky chu thudng gap, trinh tu nucleotid trén gen, hoic
thanh phan acid amin, vi tri enzym & vi khuén (phia ngoai t€ bao hay khoang khong
quanh 1€ bao chat), nhirmg co chét twong ing.

Penicillinase 12 mot nhém khong dong nhit gébm mot s6 enzym tic dong chu yéu
trén penicillin. Penicillinase ¢6 tac dong y&€u trén cephalosporin thé hé I, tuy thude ban
chat va luong enzym vi khudn (iét ra. Phéi hop mot P-lactamin véi chdt ¢ ché B-
lactamase (acid clavulanic, sulbactam...) s& khoi phuc lai mot phén tic dong cla p-lactamin.
Nhimg penicillinase ¢6 thé dac hiéu d6i véi mot chi (vi du penicillinase cia Staphylococcus)
hodc mot vai chi. Enzym nhém TEM 1 da ducc tim thdy & nhimg vi khudn dudmg rudt,
Hemophilus, Neisseria, Pasteurella, Pseudomonas. Cic penicillinase thudng c6 ngudn géc
tir plasmid, con enzym nhém SHV 1 ¢6 nguén goc tir nhiém sic thé.

3.7. Dé khang do thay déi chuyén héa & vi khuan

Céc sulfamid va trimethoprim ic ché con duéng chuyén héa din dén viée tong
hop céc base purin va pyrimidin. Cdc vi khudn dé khing bing cich tang viéc san xudt
tién chat ctia dudng chuyén héa (acid p-aminobenzoic) do sy tang tong hop cdc enzym
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khdng sinh) hodc tao ra nhimg enzym co ai luc y€u déi véi cac khdng sinh.
3.8. Be khang vdi nhiéu ho khang sinh

Su khdng vdi nhiéu ho khdng sinh gip & nhimg ching dé khing da khang sinh
trong bénh vién, lam cho viéc chon cic phic dé diéu tri doi khi rat han ché. Su dé
khdng nay ¢ thé chi do mot co ché (su khong tham) hodc nhiéu co ché doc lap nhau
nhu o Staphylococei dé khing vai methicillin (ti€t penicillinase, dot bién PBP, lam milt
hoat tinh enzym) va dot bién ribosom dén tdi su méat hoat tinh macrolid, lincosamid va
streptoGramin B.

Nguoc lai, ¢6 nhing trudng hop dic biét, dé khdng v6i mot khdng sinh s& [am
tang tac dong ctia khang sinh khdc. Vi du gen fec chiu trich nhiém dé khang vai
tetracyclin lam gia ting su thdm cta nhimg aminosid vao vi khudn Gram am.

Mot dang dé khing khédc goi l1a “dai dang” (persistance) dd duoc kham phd. Tréi
vGi nhimg kiéu dé khang trén, co ché khdng & day lién quan dén sy méit hay giam ciu
triic hodc chitc nang cua gen. Su thay d6i chuyén hoa cia vi khudn giai thich tinh bén
cta vi khudn in vivo khi cé mat khang sinh. Nhung sau khi ngung diéu tri bang khang
sinh, s& ¢6 mot dp luc chon loc manh d€ vi khudn trd vé nhitg ching ban ddu. O day
c6 sut mét chuyén héa cam dng lam giam doc luc hoiac giam t6c do tang truomg vi
khudn. Loai dé khing ndy thudng tim thidy & mot s6 ho khing sinh: B-lactamin,

aminosid, quinolon, tetracyclin, rifampicin va polymycin.
TU LUYNG GIA: Chon céu tra 1oi diing
|. Dac diém cia dé khing thu nhan:
a. Chiém ty lé thap d. Tén sudt dé Khéng thap
b. Gay dé khing chéo e. b, ¢ diing
¢. Co thé mat di
2. Nhimg cdu tric gitp vi khudn dé khing theo co ché khong thim:
a. Nang d. Thanh t€ bao
b. Ldp nhay e.ab.c

c¢. Polysaccharid mat ngoai
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a. Dot bién & gen 1ao porin c. bot bign & diém dich
b. San xudt enzym d. Dot bién ¢ mang ngoai

4. Vi khuin dé khang duge vai khang sinh nhém penicillin thudng do:
a. Tiét enzym penicillinase c. Thay déi PBP
| b. Thay déi céiu tric peptidoglycan d. Tat ca

5. Pac diém cia dé khdng tu nhién la:

a. Phan sudt cao c. C6 thé di truyén
b, C6 thé mat di d. La loai dé khang nguy hiém
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Phan 111

VI SINH VAT GAY BENH
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Bai 11

VI KHUAN BUONG RUQT

MUC TIEU

1. Phdn biét duge dédc diém cia nhom vi khudn gay bénh chuyén biét va gay
bhénh co hot.

2. Ndm duge cde phuong phdap nhdn dinh vi khudn.
3. Ung dung duoe vao phong ngiea va tri liéu.

1. PHAN LOAI

Pay Ia nhém 16n, gébm nhiéu loai vi khuin khdc nhau, s6ng ¢ duting rudt. Su hién
dién ctia ching trong ong tiéu hoéa khdc nhau tiy theo vi tri, tuéi téc va thay déi ty
theo ché do6 ian udng.

Hé vi khudn dudmg rudt phite tap nén viéc phén loai ching dua trén nhiéu quan
diém khéc nhau: theo ho hodc theo khi ning gay bénh cta vi khudn hoac két hap ca
hai, trong dé cén luu y dén tinh chét hiéu khi hay ky khi va tinh khang nguyén.

1.1. Ho Entercbacteriaceae

Vi khuan gay bénh chuyén biét

Géay bénh vdi cac tricu chimg bénh ly, khong hoi sinh, doi khi ¢ dang bénh
nhiém khong biéu 160 gém cic chi Salmonella, Shigella. Bénh truyén do vé sinh méi
truding kém, nhiém do ti€p xic truc tiép hay gidn ti€p qua nuéc udng, thic an nhiém
phan hay qua trung gian dong vat.
Vi khuan gay bénh co hoi
Hé vi khuan hoi sinh

E. coli. Aerobacter, Klebsiella... Khi ¢6 co hoi xam nhép (nhu chidn thuong hay thi
thuat y &), ching di vio madu gay nhiém ¢ nhimg co quan nhu nhiém tring niéu. Trong we
nhién, su hien dién cua ching trong nguén nudce cho biét nude di bi nhiém phan ngudi hay
dong vat, nén ¢6 thé nhiém cdc vi khudn gay bénh chuyén biét ¢6 thé ¢6 trong phin, hoac

nhiém Enterococcus, virus bai liét, viém gan virus... do phian bénh nhan.
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Proteus, Providencia, Serratia... Trong tu nhién c¢é trong d4t, nudc, phan nhiém
vio do thitc an hay vat dung caa ngudi hay do thi thuat y 1€,

1.2. Ho Pseudomonaceae

Ddng luu y ¢6 Pseudomonas aeruginosa (cting hién dién trong khong khi, dét
giy bénh co hoi 0 dudng niéu, mat) va Vibrio cholerae (nay xép vao ho Vibrinoaceae)
gay bénh chuyvén biét.

1.3. Nhém vi khuan lactic

Nhom nay gom mét s6 vi khuin ¢6 kha nang lén men tao acid lactic nhu cdc
chung Lactobacillus acidophilus, Bifidobacterium bifidum... Day la nhimg vi khudn ¢é
lgi trong rudt. Su hién dién cia ching trong rudt ty theo Ida woi, thudng ¢é nhiéu

trong rudt tré so sinh.

2. DAC DIEM NUOI CAY

Phin 16n vi khuan dudng ru6t phit trién dé dang trén moi trudng thong thudng,
hi¢u khi, ky khi thy y. Ching khac nhau vé kha nang st dung carbohydrat, va y&u §
nay duge diung dé phan biét nhém vi khuan hay loai. Céc loai dutmg hay st dung dé
phén biet la: glucose, lactose, saccharose, mannitol... Nhém vi khudn gay bénh chuyén
bi¢t thi khong lén men lactose, trong khi nhém vi khudn co hoi 1én men dugc lactose.
Trong nhém nay ngudi ta con phan biét loai l1én men lactose nhanh (18-24 gidy sau khi
u) va lén men lactose chim (24-48 gir sau khi U). Diéu nay cho phép thuc hién cic
phan tng sinh héa dé dinh danh vi khudn dudng rudt hoac sir dung cdc moi truong
nuoi cdy thich hop dé phan lap ching tir bénh pham. Dé phan lap vi khudn gay bénh
dutmg rudt c6 thé phai sir dung mot hé théng moéi trudng gém: moi trudng phong phi,
moi truong dinh dudng, moi truong phan biét, moi trudmg chon loc.

3. KHANG NGUYEN

3.1. Khang nguyén O

Day la khing nguyén cua thanh & bao vi khudn, cdu tao bdi lipopolysaccharid,
cO nhimg dac tinh sau: chiu duoc nhiét, khong bi ¢on phd huy nhung bi hiy bdi formol
va ril doc (chi cdn 1/20 mg la giét chét chudt nhat sau 2 gid). Khang nguyén nay khi
xam nhip co the ¢6 thé gay sot, giam bach cdu, sau d6 tang, giam lympho bio va bach
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khi gap khang thé sé xdy ra phan img ngung két, phén img nay duoc sur dung dé phan
bi¢t nhimg typ huyét thanh khidc nhau (serotype) trong cdc vi khudn ciing mot loai.

3.2. Khang nguyén H

Day 14 khéng nguyén clia tiém mao c6 trén 50 loai khdc nhau. Khang nguyén H
cdu tao bdi protein, c6 dic tinh sau: khong chiu duge nhiét, bi con phd hiy, khong bi
huy bai formol. Khi gap khing thé tuong ting s€ xay ra hién twong ngung két.

3.3. Khang nguyén K

by la khing nguyén clia nang hay miang bao (outer coat), con goi khing
nguyen mat ngoai, chi ¢6 & mot 56 loai vi khudn. C6 hon 100 loai khdc nhau. Mat s6
khing nguyén K cdu tao la polysaccharid, mot s6 khac la protein. Khing nguyén K
n€u che phu vi khudn, s& ngan cin phin img nguing két khang nguyén O va c6 lien hé
dén doc tinh coa vi khudn, & Salmonella duge goi 1a khang nguyén Vi.

Dua vio thianh phin cia khdng nguyén O, H, K ngudi ta sé dinh danh vi khuin
chinh xdc va phan biét dugc nhiéu thir trong mot lodi. Vi du E. coli ¢6 thé ¢é cong thirc
khang nguyén: Oy, Ky, H,, ...

4.90C TO

4.1. Noi déc 16
Héu hét cic vi khudn dudimg ruot déu c6 noi doc 16, ban chit 1a lipopolysaccharid
(LPS), chi duge phéng thich ra ngoai khi vi khudn bi phd hiy. Noi doc t6 bén véi tic
dong cua nhiét, trong lwong phan tir khd cao (100-900.000). Noi doc 16 gdy ra triéu
chimg chung nhur s61, nong, giam bach cdu, ha huyét dp, dong méu noi mach rai ric.
Céu trdc héa hoc:
= Ddy oligosaccharid (mannose-rhamnose-galactose): Tao tinh chuyén biét cua
kKhdng nguyén.
= Phan Ioi: Gom N-acetylglucosamin-glucose-galactose vi heplose gidéng nhau &
at ca cdc vi khudn. Sudn luan phién heptose va nhém KDO (2-keto-3-desoxy-
octulonic acid) véi lipid A ¢é déc tinh.
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Mot s6 vi khudn tiét ra ngoai doc t6 ¢6 vai trd bénh 1§ quan trong trong viée giy
tieu chay va hoi ching ly (Shigatoxin). Vai géc E.coli san xuét ngoai doc 16
(Enterotoxin). Day 1a mot doc 16 nhiét hoai gém 2 tiéu don vi A va B. B gin vao mang
1€ bao rudt non va lam cho A dé xam nhdp vao mang rudt. A kich thich adenylcyclase
trong t& bio rudl non lam gia ting qué trinh téng hop AMP vong (cAMP) sé kich thich
tiét ion Cl va bicarbonat ra khoi 1€ bao va ngan chan tdi hdp thu Na™ dan dén su bai
lict muéi gay tiéu chay trim trong. Doc t6 nhiét hoai ¢6 cdu tric, chic ning mién dich
giong doc 16 cia V. cholerae. Vai goc E. coli khdc sdn xudl enterotoxin bén véi nhiét,
hoat hoa men guanylcyclase lam tang cGMP o trong t€ bao din dén kich thich bai tiél
mudi, nude gay tiéu chay.

Mot s6 vi khudn duong rudt san xuat bacteriocin (bacteriocin, colicin). Ddc td
nay ¢o tac dung khang khudn déi véi mot s6 vi khudn cing loai hay khéc loai. Va cé
thé dung bacteriocin dé dinh typ vi khuan.

5. VI KHUAN GAY BENH BUONG RUOT

5.1. Chi Salmonella

Pac diém hinh thé hoc va tinh chat sinh hoa
Truc khuan Gram am, di déng, hi€u khi tuy ¥, khéng lén men lactose, tao H,S,
khong tao urcase (ding dé phan biét véi chi Proteus), phan tmg MR duong tinh, Indol
am tinh. M6t s6 tinh chit khéc thay déi tuy theo loai. Vi khudn nuéi cdy dugc trén cic
moi trudng thong thuong. Ciac moi trudng phén 1ap dua trén yéu té 1én men hay khong
Ién men lactose cia vi khudn va sit dung chit chi thi mau dé nhan dinh. Cic moi
truong thuong dang dé phan lap Salmonella 1a moéi truémg Mac Conkey, EMB, SS (cho
khom khong mau), méi trudmg BSA (cho khém den dnh kim loai),
Trén moi truémg rian c6 thé c6 hai dang khudn lac:
— Dang §: khuin lac nhan tron, 16i.
— Dang R: nhan, khong déu, dep kho.

Ngoai ra, cic moi truong phan 1ap vi khudn dudng rudt déu st dung mudi mat dé

ngan chan vi khuan Gram duwong. chi dé vi khudn Gram am phat trién.
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Khang nguyén
= Khdng nguyvén O: Banh 56 1, 2, 3, 4... d&n nay c6 hon 60 typ.

— Khdng nguyén H: La khing nguyén cta tiém mao, cé thé chi ¢cé & mot dang duy
nhdt (phase 1) hay hai dang (phase 1 va 2), diéu nay la do vi khudn ¢6 gen H va
H,. Vi du vi khuén Salmonella pararyphi A c6 khang nguyén H chi ¢6 & |
phase trong khi d6 Salmonella typhimurium cé & ¢a 2 phase.

—  Khdng nguyén Vi (Virulence): Bao boc quanh vi khudn, phia ngoai khing nguyén
O, ¢6 ¢ Salmonella typhi, S. dublin, §. paratyphi C. Khang nguyén Vi do gen ViA,
ViB qui dinh. Gen ViA chung miu huyét thanh gitta Salmonella typhi va S.

typhimurium va vai loai E. colt.
Phin loai
Phan'loai theo khdng nguyén (Serotype)

Quan trong nhét Ia phuong phdp cua White -Kauffmann, ding miu huyét thanh
twong img dé phan loai. Dya trén su khdc biét cha cdc loai khdng nguyén, hién nay
nguti ta dia phan chia chi Salmonella ra hon 2.200 mau huyét thanh khéc nhau, dugc
ky hi¢u tir A dén E. M6i nhém ¢6 mot khang nguyén O dac trung khong d6i, phin con
lai ¢6 thé thay déi.

Vidu: S. typhi A ¢6 khang nguyén O2, §. ryphi B ¢6 khidng nguyén O4, S. ryphi C c6
khing nguyén O6, S. typhi D ¢6 khing nguyén O9, sau dé phéan biét tiép tuc dua vao
khing nguyén H. Hién nay da biét khdng nguyén O dic trumg cho nhém tuy thudc vio
loai dutng cua day Oligosaccharid trén khiang nguyén O,

D¢ xdic dinh miu huyét thanh ciia chi Salmonella, t6i thiéu phai cé huyét thanh khing
0,-0,-0,-0.-04-0, mdi ¢6 thé xdc dinh duge 90% chi Salmonella nhiém cho ngui.
Phdan loai theo mdu tiéu giai (lysotype)

Miu dugc b6 sung sau khi phan biét theo méu huyét thanh, dua trén khdo sit su
nhay cam hay dé khédng cia chung vi khudn véi mot loai thue khudn chon lva. Vi du,
voi miu huy€t thanh ctia Salmonella typhi ¢6 thé phan biét thém 103 méu tiéu gidi, véi
mau huyét thanh cia Salmonella paratyphi B phan biét duoc thém 48 méu tiéu giai.
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Sot thuong han-pho thuong han (Typhoid fever hay con goi Enteric fever)

Bénh do vi khuan S. ryphi (vi khudn thuong han) hay S. paratyphi A, B, C (vi
khudn phé thuong han). Hién nay vi khudn S. paratyphi B goi 1a §. scottmuleri.

Vi khuin xam nhap co thé qua thirc an, nudc uéng bi nhiém khudn. Dén rugt
non, mot s6 vi khudn qua niém mac rudt do bi can bai cdc hach bach huyét & ruot. Tai
day ching sinh san nhanh. Khi sinh san nhiéu, mét s6 vi khudn tyu ly gidi phéng thich ndi
doc 16, mot s6 vuot qua duoc hach bach huyét vao mau gay tinh trang nhiém khudn huyét
(bactericemie). Tir mdu, vi khudn dén cdc co quan khic giy viém, thong thudng ching
dén cur i tai bang quang hodc tdi mat réi tr¢ lai dudmg tieu hoa. Do vay c6 thon gian i}
bénh (7-10 ngay), bénh nhan s s6t, cam gidc lanh run xen k& nhau. S6t ting cao trong 5-7
ngay (co thé t6i 41°C) va gay mét la, suy nhuge, biéng dn, co thé kém theo gan, ldch to.
Néu nhe, sau 3 tudn, triéu chimg giam ddn nhung c6 thé c6 bién chimg loét & rudt gay
chay mau va thung ruot.

Ngo doc thic an

Nguén géc la do thie an nhiém vi khudn tir ngudi hay thd (thubmg do
S. typhimurium, S. enterditis). Sau thdi gian 0 bénh 8-48 gid bénh nhin s& bi non, tiéu
chiy, dau diu, st nhe. Bénh thuémg khoi sau 2-5 ngay. Ngoai ra sau giai doan nhiém
khudn huyét. vi khudn ¢6 thé gay 16n thuong khu tri & phéi, xuong, mang nio va khong
gy 16n thirong & rudt, khi d6 phai cdy mdu, dich mang nio, tiy xwong dé tim vi khuin.

Chan doan
Xét nghiém fruc tiép tuy theo bénh, giai doan bénh ma bénh pham ¢6 thé la méu,
tay xuong, phin, nudc tiéu
Cay matu

Thue hién & tudn 1& diu trong bénh sot thuong han, tuong Gng véi giai doan vi
khudn huyét, ty 1& cidy mau duong tinh dén 90%. Sau dé ty I¢ tim dwoc vi khudn chi

con 30-40% do vi khudn tr& vé c¢6 dinh tai ruot. Truong hgp bénh nhan da diéu tri
khdng sinh thi phai ldy bénh pham tir thy xuong.

Néu am tinh nén cdy lap lai voi mdu mdu pha lodng 1/10.
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& bénh s6t thuomg han nén cdy phan tudn 1& 3-4 khi chua dung khang sinh, nén lap
lai néu am tinh. Trong ngd doc do ndi doc 16 cha vi khudn, cdy phan ngay tir tudn ddu.
Cdy nude tidu

Trong sét thuong han, cdy nude tiéu ty 1 duong tinh thay déi theo thii k¥ clia
bénh va thudmg song song vdi ty 1¢ duong tinh clia cdy phan.

Xét nghiém gidn tiép

Sau khi nhén dinh chi, cin diing cic phan img huyét thanh hoc dé phin biét cic

loai, nhém, thit cha Salmonella. Dung huy¢t thanh khdng chuyén biét dé nhan dinh.

Ngimg két rén lame

Vi khuan trich tir cdy mdu hay phan, tron véi huyét thanh khing trén lame sau
vai phit s€ ¢ phan ing ngung két. Sau khi ding huyét thanh khing khing nguyén O,
ta s& biét vi khudn thuéc nhém nao. Tiép theo la phan biét bang huyét thanh khing
khing nguyén H. Vi du: S. paratyphi B va S. typhimurium c6 cung khang nguyén O 1a 4-12,
tiép theo phan biét bang khang nguyén H: S. pararyphi B c6 khing nguyén H pha 1 con §.

typhimuriwm cé pha | va 2.

Ap dung trong bénh st thuong han vi phé thuong han dé tim khang thé khipg
khing nguyén O va khang nguyén H cta S. paratyphi A, B, S. typhi trong huyét thanh
bénh nhan. Nong d6 khdng thé gia tang vao tudn 2-3 (khdng thé khang O xuat hién vio
ngay thif 8, bién mat thang thir 3; khing thé khdng H xuit hién vio ngay thit 1, t6n tai
tr 6 thdng dén 1 nam). Thuc hién thit nghiém 2 ldn cich khoang 7-10 ngay dé tim
khing thé. Cich thuc hién 1a pha lodng huyét thanh bénh nhan vdi mot néng do vi
khuan thuong hin chudn. (hinh 11.1).

Phong ngira

Kiém sodt dich té hoc

Bénh do Salmonella trude kia da gay nhimg dich bénh khi 16n. Nguén ldy lan do
thuc phiim va thic uéng bi nhiém vi khudn, do dé cdn kiém sodt:

— Nguon nudc bi nhiém phan: thudng gay cic dich.

— Thyc phim bi nhiém nhu: sita, thit, cd, trimg. . ..
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> -

— Pac biét can chu ¥ lay lan tur
Ngudi mic bénh s6t ¢6 thé ti€p tuec mang vi khudn trong céc co quan nhu bang
quang, dudmg mat, dudng tiéu va trd thanh mam bénh thuong xuyén.

ngudi dang mang mam bénh 1a nguy hiém hon ci.

>

B0 pha loang 1

huyét thanh + JKhéng thé khang H
1/600
1/400 +
1/200 + Khang thé
khang O
0 1 2 E‘] 4 5 6 F i
Noay
Hinh 11.1. So dé phan (g Widal
Phong ngita bénh

Phai chii v dé€n vé sinh thuc phdm, nudc udng, ngudi mang mam bénh.

Hiéu qua nhat la tiém vaccin TAB (Typhi, Paratyphi A, B). Tiém 3 lan cich
khodng 9 tudn, 4 ldn & tré em va tiém lai mot 14n sau moét nam. Vaccin DTAB thém
mot toxoid bénh bach hdu va DTTAB thém mot toxoid udn van (diphteriae, tetanus,
typhi, paratyphi A, B). Cin tiém ching khi di vao vung dich.

Tri liéu
Sot thuong han - Phé thuong han

Bién chimg chii yéu 12 xudt huyét tiéu héa va thing ruot. Ty 1€ tir vong lén dén
10-15%. Ngiy nay nh& kKhdng sinh li¢u phap va bl nudc, ty I tir vong giam con 1%.

Khang sinh liéu phap: Khang sinh thudng duoc st dung la chloramphenicol,
ampicillin hay co-trimoxazol, cephalosprorin thé hé thir 3, fluoroquinolon. Hién nay
chloramphenicol di bi dé khang 25%. Su dé khang vai ampicillin, co-trimoxazol cing
gia tang.

Cén lam khdng sinh d6 d€ trdnh sir dung khéng sinh da bi dé khing. Chd y sit
dung liéu tang ddn ddn, tranh gi€t nhiéu vi khudn mot lic sé gay phéng thich noi doc

10 O at,
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Can chd ¥ bil nude va chit dién giai, diéu tri céc triéu chimg. Da s6 khong cdn

ding khang sinh vi c6 thé lam cho Salmonella cham dao thai khéi dudmg ruot.

5.2. Chi Shigella

Pac diém hinh thé - tinh chat sinh héa

Vi khudn duge tim thdy lin ddu nam 1988 bdi Chantemesse va Widal. Truc
khudn Gram am, khong c¢6 tiém mao, khong di dong, khong sinh bao tir, khéng cé
nang va ky khi tly y. Vi khuin moc dé& ding trén cdc moi truémg thong thuong.
Shigella 1én men dudng glucose nhung khong tao gas (trir Shigella flexneri typ 6 c6
sinh gas), khong sinh H,S va khong sir dung citrat. Hau hét Shigella khéng 1én men
dudng lactose (trir Shigella sonnei nhung chim sau 2 ngay).

Khing nguyén va phan loai

Shigella c6 khdng nguyén O, mot s6 ¢6 khing nguyeén K, va vi khéng c6 tiém
mao nén khéng c6 khdng nguyén H. Cic khéng nguyén O cta Shigella khé gén véi
mét s6 nhém E. coli. Dya vao khdng nguyén O va mot s6 tinh chét sinh héa, ngudi ta
chia Shigella ra lam 4 nhém:

— Nhom A: Shigella dysenteriae, khéng 1én men mannitol, ¢6 10 serotype. Typ 1 cdn
g0i la tryc khudn Shiga da timg gay nhimg dich I6n.

— Nhom B: Shigella flexneri, lén men mannitol, ¢6 6 typ huyét thanh.

— Nhom C: Shigella boydii, 1én men mannitol, c6 15 typ huyét thanh.

— Nhém D: Shigella sonnei, 1én men mannitol, chi ¢6 1 typ huyét thanh.

Trong d6 nhém A gay bénh nang nhit. O Viét Nam, cdc nudc dang phit trén thi
hay gap Shigella dysenteriae va Shigella flexneri. Trong khi d6 & My, Tay Au thi hay
gip nhém D.

Nang luc gay bénh

Nhiém khudn Shigella chi gi6i han & dudmng tieu héa. Sau khi xam nhap, vi khudn
5€ tdn cong niém mac rudt gia, tao nhimg vét loét réi hoai tir, vi khudn ¢é & vét loét va
mot phin theo phan ra ngodi, khong xam nhap viio mdu. Ly do vi khudn Shigella gay
hoi ching ly véi cdc triéu chimg: dau bung quan, di tiéu 10-20 lin trong ngay, phan c6
nhiéu chdt nhdy va thudng c6 mau. Triéu ching bénh do tdc dong ciia noi doc 16 va
ngoai doc t6. Noi doc 16 14 polysaccharid clia vich t€ bio vi khudn, duge phéng thich
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1 khong bén vai nhiét, goi la Shigatoxin tic dong lén rudt va he thdn kinh trung vong
(Neurotoxin), tdc dong 1én rudt ging ddc 16 nhiét hoai cha E. coli. Shigella flexneri,
Shigella sonnei ciing ¢ doc 16 giong Shigella dysenteriae nhung s6 luong it hon nhiéu,
Bénh nhiém Shigella thudng ty gidi han, nhung & tré em, ngudi gia doi khi co thé gay
trieu ching nhu mat nhiéu nudc, chat dién gidi c6 thé gay chét, nhat la nhiém Shigella
dysenteriae typ 1.
Chan doan
Cdy phdan

Nén ldy phan tuoi chd ¢6 chét nhdy trong thoi ky dau va chua sir dung khéng
sinh. Bénh phidm cin xét nghiém ngay, néu dem di xa cin cho vao moi truong chuyén
chd giif cho vi khudn con séng.

Phan 1ap theo so dé phan lap chung, giéng nhi tim Salmonella tir phan. Néu cén thiél
ciing cdy lén moi trudmg phong phi sau d6 cdy lén moi trudmg Mac Conkey, SS, BSA, cin
chil § quan sdt cdc khém khong 1én men lactose. Ti€p theo quan sat bang kinh hién vi vi
lam cdc phan tmg sinh hoa.

Phan ieng huyét thanh hoc

PéE nhan dinh nhém vi khudn cén thuc hién phian img ngung két vdi huyét thanh
khdng (anti-serum) tuong tmg trén vi khuén vita phan 1ap. Ngoai ra c6 thé tim trong
mdu bénh nhan cic khiang thé ngung két nhom, tuy nhién phan Gng it ¢6 gid tri.
Phong ngira va tri liéu

Bi nhiém Shigella truc tiép tir phan hay gidn ti€p do thic an, nudc udng bi nhiém
phan. V¢ sinh cd nhan va moi trudng kém, noi dong ngudi la diéu kién nhiém bénh
thudn loi. Cin cdch ly bénh nhan, tdy u€ chat thii va phdt hién ngudi lanh mang mim
bénh (nhat 12 nhimg ngudi co lién quan dén ché bién thuc phim). Vaccin séng cta vi
khuén Shigella da lam giam doc lyc d€ phong ngira & nhimg viing ¢6 kha nang xay ra
bénh dich, tuy nhién cin lvu y tinh dac hiéu va bao v¢ con thap.

Vé tri liéu cin chd y bu nude va chat dién gidi, chit dinh dudng dé tranh suy kiét
co thé, déng thai sir dung khing sinh. Truéce kia sulfamid rat cong hi¢u dé tri Shigella,
cidn dung loai khong hap thu & rudt nhu sulfaguanidin. Hi¢n nay cé nhiéu chung vi
khudn dé khang nhiéu khdng sinh, muén sir dung khdng sinh cé hiéu qua cin lam
khang sinh dé. Cac cephalosporin thé hé 111, cdc fluoroguinolon cé tic dung rit 15,
sau d6 la co-trimoxazol va ampicillin.
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Pac diém

Vi khuan tim thdy nam 1854 boi Filippo Pacini tir niém mac ruét clia bénh nhan.
Vi khuén timg g4y nhimg bénh dich rong Ién trén rat nhiéu nude, gay chét nhiéu, Tic
nhan gay bénh la phdy khudn ta V.cholerae do Robert Koch phat hién. Sau dé xuit
hién chung Eltor, hién nay diy 1a chiing chi yéu gdy bénh trén thé gidi.

Truc khudn Gram am, lic mdi phan lap tir bénh phdm vi khudn cong nhu dau
phdy, di dong rat nhanh, c6 mot tiém mao ¢ mot ddu. Nuoi cdy dé dang trén moi
truong théng thudng, wa mudi, moc nhanh trong nuéc pepton kiém pH 9. Lén men
dugc saccharose, glucose.

Khang nguyén -phan loai

Da 56 vi khudn thuéc nhém Vibrio ¢6 chung khing nguyén H. C6 12 loai Vibrio
gay bénh & nguoi va khong gay bénh ¢6 22 loai. Vibrio cholerae giy ta thuéc nhém 01.
Vi khudn ta nhém 01 c6 3 typ huyét thanh: Ogawa, Inaba, Hikojima. V.
parahaemolyticus da s6 gay ngd doc thirc an, viém rudt.

Doc 16 va enzym

Ddc 18 ctia vi khuan ta (cholera enterotoxin) la protein khong bén vdi nhiét, cau
120 bai ti€u don vi A va B. Phén B gitip doc 16 gin vao thu thé trén bé mat 1€ bao rudt
la GMI. Sau dé ti€u don vi A vao duge trong t& bao ruot lam tang hoat dong cla
adenylcyclase khién cho cAMP & 1€ bao sdn xudl qué nhiéu gay hau qua tang tiét 6 at
nudc va chat dién gidi tr 1€ bao thuong bi vao long rudt gay tiéu chay, ¢é thé mat 10-
20 lit trong 24 gio, trong khi d6 cédc 1€ bao rudt khong bi tén thuong. Enterotoxin cla
vi khudn ta 6 lién hé v6i phin (ng khdng nguyén véi doc t6 nhiét hoai cia E. coli.
Ngoai ra con ¢6 hemolysin (vi du ching Eltor), mucinase lam tréc niém mac thuong bi

cia rudt, neuramiridase 1am tang thu thé tiép nhan doc 14.
Nang luc gay bénh

Sau thai gian u bénh 1-4 ngay, bénh dot ngét xay ra, budén nén, non, tidu chay di
doi, c6 thé mat 10-20 lit trong 1 ngay. Phan giong nudc vo gao, long, lon con, khong
¢6 mdu, mui tanh. Tinh trang cdp tinh ¢6 thé gay chét trong vai gie do truy tim mach.
Trong trudng hop nhe chi gdy tiéu chdy binh thudmg, day 14 ngudn lay. Ngoai ra vi
khudn Vibrio con ¢6 thé gay ngo doc thire an (thuong do V. parahaemolyticus).



Chan doa
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Bénh phdm la phan, manh chat nhdy trong phan. Néu chuyén di xa cdn moi

trudmg chuyén chg, tranh bi khoé. Lidy phan trong thai ky ddu, chua ding khing
sinh. Trudng hgp cdp béch, chi cdn soi tudi, xem di dong dé c6 két luan tri liéu
sém. Cin ngung két huyé&t thanh dé xdc dinh ti€p theo. Moi trudng thudng dung:
pepton kiém, TCBS.

Phong ngura - Tri liéu

Nudc 1a nguén lay quan trong gay dich bénh. Khi ¢ cdc ngudn nudc noi 6 bénh
déu ¢6 vi khudn ta. Thirc 4n cling 14 ngudn lay nhiém, Ngudi mang mim bénh 12 nguén
lay khé phat hién. Can xu 1y chat thai cua ngudi bénh.

Vigc tiém phong la bat budc khi dén ving c6 dich bénh. Trudc kia ding vaccin
tir vi khudn td chét nhung hi¢u qua phong ngira kém, chi chéng duge phin B trong doc
t& va phai tiém. Hién nay, cé vaccin uéng theo cdc hudng: vi khudn ta chét, vi khudn
sOng giam doc,

Diéu tri: Chi yéu bl nudc va chat dién giai kip thoi, ung dung dich ORS hay
truyén dich Lactat Ringer tiy theo mac d6 mat nude, cdn thuc hién ngay tir ddu. Theo
ddi thé trang bénh nhan.

Str dung khédng sinh cha yé&u la phong dich, nhir tetracyclin.
5.4. Escherichia coli

Piac diém sinh hoa

E. coli séng binh thuong trong rudt ngudi va déng vit, nhiéu nhit ¢ rudt gia. Vi
khuin thuong thai ra ngoai thién nhién theo phan, do d6 thudng thdy trong nudc, dt bi
nhiém phan. Viéc phat hién E. coli trong nguén nudc la mot thi nghiém cha yéy,
chimg t6 nude c6 bi nhiém phin hay khong. Trudc diy E. coli duge xem nhu nhitng vi
khudn binh thudmg trong ruét, hién nay cé nhiéu ching dugc xem nhu mot trong
nhimg tdc nhan gay tiéu chay, dac biét & tré em.

Pay la mot truc chudn Gram am mang cdc tinh chat co bin cha vi khuin
dudmg ruét: 1én men glucose, lactose nhanh, tao acid, tao gas, nuéi ciy dé trén cic
moi trudng thubng.

E. coli ¢6 du cic khing nguyén O, khing nguyén H, moét s6 chung c6 khing
nguyén K (cua nang).
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mét s6 khing sinh (pB-lactamase), bacteriocin.
Kha nang gay bénh

Rat da dang tiy thude vi trf vi khudn xam nhap. Gom hai loai:
Nhiém khudn ngoai rugt

Gap ¢ nhiéu bénh khdc nhau nhung triéu chimg khong dac trung va ching duge
xem nhu nhimg vi khuin gay bénh co hoi. Thudng nhat la gay nhiém dudng niéu, cé
thé gay nhiém bang quang, than, tuyén tién liét, 6ng din trimg hay nhiém khudn huyét
(thuomg sau can thiép phdu thuét, thong tiéu ...), gy viém mang ndo & tré so sinh.

Nhiém khudn ruét

Viém ruét tiéu chdy o tré nho (Gastro-enterite infantile): Gay tiéu chdy ¢ tré dudi
2 di (do EPEC: enteropathogenic E. coli) tri¢u chimg khong dac trung.

Tiéu chay hoi chimg Iy: Gay tiéu chay vdGi trieu chimg giéng ly truc khudn, vi
khuin xam 1&n mang ruét, phian c¢6 dam, mau (do EIEC: Entero invasive) doi khi c6
thé xudt huyét dai trang (do EHEC: enterohemorragic). Cdc vi khuin nhém nay ti€t ra
toxin tuong tu nhu shigatoxin nén con goi la SLT (Shiga like toxin).

Tiéu chdy hoi chimg td: Gay tiéu chay triéu chimg giéng bénh ta. Bénh thudng xay
ra & tré em cac nudc kém phat trién hodc ngudi 16n, dac biét la cdc du khich dén céc nudc
kém phat trién (do ETEC). Bénh do hai ngoai doc t6: doc 16 nhiét hoai, ciu tric chifc nang
gidng doc t6 cha vi khudn ta va doc t6 bén véi nhiét kich thich enzym guanylcyclase gay
tiéu chay.

Chan doan va tri liéu

Tay theo bénh mi bénh phim cé thé la phan, nudc tiéu hay mdu ... Trén méi
trutng Mac Conkey cho khudn lac mau héng hodc trén moi trudmg EMB cho Khuén lac
tim than dnh kim loai. D€ phét hién doc 16 nhém EPEC dung phan @ng ngung tap trén
lam. V6i nhém ETEC diing phuong phiap ELISA d€ tim doc 16 nhiét hoai. C6 thé tiém
vi khudn vao da diy chuét dé tim déc t6 bén véi nhiét. Thong thudng vi khuin nhay
cim vdi cdc khdng sinh tdc dong trén vi khudn Gram am. Lua chon khidng sinh phu
hop védi vi tri nhiém khuan.

5.5. Chi Campylobacter

Pac diém

Trude kia vi khudn nay thudc chi Vibrio, nay dé riéng. C6 hai loai gay bénh la C.
fetus va C. jejuni.
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Nuoi cdy kho, cdn méi treong phong phi va vi hi€u khi.
Nang luc gay bénh
Truyén nhim do phan hay sita, thit chua chin, déi khi cé thé do phan clia chim

vit thii.
— (. fetus: Gay nhiém khudn huyét nhung hiém.
~ (. jejuni: Gay viém ruot thong thutng dang ly, phan ¢ mu, mdu, Gap nhiéu ¢
nude dang phat trién, déi khi gay tiéu chay nang & tré em hay thiéu nién c6 thé
thanh dich (gia dinh, trudng hoc), thudmg gap & thang nong.
Tri lieu
Nhiém khudn huyét do C. fetus ding gentamycin. Trudng hop viém rudt ding
neomycin, erythromycin. Tri liéu cdn kéo dai 10-20 ngay.

Bang 11.1. Cac tac nhan thuang géy tiéu chay cap tai cac nudc dang phat trién

Tac nhan gay bénh Ty lé % Khang sinh dé xuat
Virus Rotavirus 15-25 Khéng

Enterotoxigenic E. coll 10-20 Khéng
Shigella 5-15 Coftrimoxazol, Nalidixic acid
Campylabacter jejuni 10-15 Khéng

Vi khudn Vibrio cholearae 01 5-10 Tetracyclin
Salmonella (Non-typhoid) 1-5 Khéng
Enterophathogenic Dung khang sinh tly ndi nhiém
Escherichia coli 1-5 Khéng

Boan bao Cryptosproridium 5-15 Khéng
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1. E. coli duge phan biét so bo véi nhém vi khudn gay bénh chuyén biét & rudt nhd kha
nang lén men:

a. Mannose d. Mannitol
b. Lactose e.bvac
¢. Glucose
2. Dé chin dodn tryc tiép bénh thuong han trong tudn 1& ddu, nén 14y mau bénh phém tir
a. Dich tay d. Nude tiéu
b. Phan e.bvac
c. Mau

3. Dac tinh nao khong phai cia cholera toxin:

a. Bén vdi nhiét ¢. Gay tréc niém mac ruodt
b. Lam tang hoat déng cua d. Cau tao bdi ti€u don vi A va B
adenylcyclase
e.avac

4. C6 thé chin dodn Vibrio cholerae trong trudng hop cdp citu biing céch:
a. Cay lén mo6i truong pepton — kiém
b. Cdy lén méi truéng TCBS
<. Quan sit cdch vi khuén di dong
d. Dung phan tng ngung tap huyét thanh
e.avab
5. Pac diém cla Shigatoxin:
a. Bén vdi nhiét d. Giéng doc t6 LT cua E. coli
b. Tac dong chu y€u & niém mac rudt e. Dé duge hdp thu vao mébu
c. C6 thu thé gan vao t€ bao GM1
6. Salmonella typhimurium 14 vi khudn gay
a. Thuong hin d. Ly
b. Phé thuong han e. Dich ta

c. Ngo doc thire an

199



https://nhathueengocanhicom/uoc chi Salmonella hay Shigella nhis phan e
a. Lén men lactose d. Indol
b. Tao H,S e. MR-VP
¢. Tao urease

8. Salmongeiia trén moi truong Mac Conkey cho khém mau:

a. Tring d. Hong
b. Xanh e. Tim than
c. Vang

9. £. coli gy tiéu chay do:
a. Tiét enzym c. Tiét doc 16
b. Tang s6 lugng vi khudn d. Tat ca
10. Noi doc t6 vi khuan ta ¢6 ban chat la:
a. Lipopolysaccharid c. Acid mycaolic

b. Acid teichoic d. Lipoprotein
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VI KHUAN GAY BENH LAY QUA BUONG SINH DUC

MUC TIEU
I. Ndm duoc ddc diém vé hinh thé, tinh chai nudi cdy va cdach ldy triyén.
2. Trinh bay duoc nang lic gay bénh, triéu ching bénh, bién chimg.
3. Néu duge cdic phuong phdp xét nghiém vi khudn hoc.

4. Ung dung duoc vao phong ngita va khang sinh tri liéu.

1. VI KHUAN GAY BENH LAU: Neisseria gonorrhoeae

1.1. Pac diém

Vi khudn gay bénh lau do Neisser phan lap nam 1879 tir mu ¢ duong sinh duc
clia bénh nhan. LAu cdu | tde nhan gdy bénh chuyén biét chi c6 & ngudi. truyén nhiém
truc ti€p do quan hé véi ngudi bénh. Song cdu khudn Gram am, d6i nhau mat bing,
giéng hai hat ca phé up lai.

Nu6i cdy cin méi trudng giau chét dinh dudng, khong khi dm va CO, Néu bénh
phdm nhiém nhiéu vi khudn khéc, ding méi truéng Thayer -Martin ¢6 khing sinh dé
phén lap.

1.2. Kha nang gay bénh

Bénh lau phai duoc khao sdt & ca hai gidi, ¢ trang thai cip tinh hay man tinh.

Bénh lau & dan 6ng thudng cé triéu ching viém niéu dao cdp tinh, viém phan
ngodi, chay mi, tiéu budt, git, rat. Thoi gian & bénh tir 3-7 ngiy. Néu khong diéu tri
khoi hét, bénh lan vio dudng sinh duc gay viém nhiém tinh hoan, tuyén tién liét dudi
dang man tinh.

Bénh lau & phu nit thudng xdy ra am thdm va man tinh. Noi nhiém khudn déu
tién 1a ¢6 tir cung, lan dén niéu dao va am dao, tiét chat nhay cé mi. Bénh c6 thé gy
bién chitng viém 6ng dén trimg. M6t s6 vi khudn vao mdu gy nhiém lau cdu lan toa.




https://nhathuocngocanh.com/: vicm két mac 6 mu & tré sosinh (do 1ay v me),
gdy bién ching ¢ khdp (viem khdp do lau), nhiém khuén huyét (viém noi tam mac hay
viém mang nao tuy).

1.3. Khang nguyén

Lau céu ¢6 cfu tric khdng nguyén khong déng nhdt va cé thé thay déi cdu tric
be mat in vitro. Day la tinh chit dugc xem nhur dé tranh siic dé khang cia ky chi in
vive. Cau tric bé mat gém:

Pili gitp vi khudn bam vao 1€ bao ky chii va chéng lai su thuc bao.

Protein | tao nhitng 16 nho & bé mat qua d6 mot s6 chat dinh dudng di vao duoc
bén trong vi khuén. Méi chiing lau céu c6 mot loai protein I riéng khdc nhau vé tinh
khdang nguyén.

Protein II lam két dinh céc t€ bao ldu céu trong khém va gin lau céu vao t€ bao
ky chid. Mot ching lau cdu c6 tir 0-3 ki€u protein II. Protein II hién dién & khuén lac
duc, ¢6 thé c6 hay khong & khudn lac trong.

Protein ITT cé & tit ca cdc lau clu, két hop protein I thanh nhitng 16 nho trén bé
mat t€ bao.

Lipopolysaccharid ¢6 & mang ngoai lau cdu. Doc tinh ctia 1au cdu phin 16n do
LPS, tdc doéng nhur ndi dbce 16,

Mot s6 protein khédc c6 tinh khing nguyén nhimg vai trd gay bénh it dugc biét.
1.4. Chan doan

Lay madu bénh pham
— Dang cdp tinh ¢ dan éng: L&y mi & niéu dao (c6 thé phai kich thich bing cich
cho uéng rurgu vao ngdy trudc).
~ O phu nit: Lay dich am dao, dich cdc tuyén hay I8y & cé tir cung sau khi c6 kinh
(ngay thir 4).
Xét nghiém truc tiép

Trai mu, nhuém Gram sé thdy cdu khudn dang song cfu nhu hai hat ¢ phé nim
trong hay ngoai bach cau. Sy hién dién song cdu khudn trong t€ bao bach cdu va vi tri
ldy bénh pham la hai dac diém khang dinh bi bénh lau.
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phong thi nghiém va cdy ngay lén moi trudng phong phi. O dan 6ng, néu khio sit
khéng thdy, nén ciy mu.

Xét nghiém gidn tiép
Chua c6 phin img nhay, chinh xdc. Ap dung trong thp khép do lau. Chi 12 phan
g bo tic, khong thay thé cho viéc cdy vi khudn duge.

1.5. Tri liéu

C6 thé dung 10 triéu don vi penicillin/ngdy trong 5-10 ngdy hodc ding 5 tri¢u
don vi procain penicillin va 1 g probenecid udng, ¢6 thé diéu tri ca giang mai (néu c6).
Néu di ng v6i penicillin thi dung tetracyclin, Bactrim v6i néng do cao va c6 thé chira
luén bénh do Chlamydia. Dé diéu tri cho phu nit liéu tang gap doi.

Hién nay lau céu c¢6 su dé Kkhdng penicillin khd cao va trimethoprim -
sulfamethoxazol. C6 nhiéu thu6c khdng sinh mdi c¢6 thé tri véi liéu duy nhat:
ceftriaxon (250 mg tiém bép), ciprofloxacin (500 mg), peflacin (400 mg),
spectinomycin (2 g tiém bip),

2. VI KHUAN GAY BENH GIANG MAI: Treponema pallidum

2.1. Dac diém

Vi khuén T'reponema pallidum, tdc nhan gay bénh giang mai (syphylis) chi c6 &
ngudi, Viée lay truyén thuomg truc ti€p qua giao hop véi ngudi bénh. Ching t6n tai
trong cac ving kin, &m uét cua co thé. Vi khudn rdt mong manh, nhanh chéng bi tiéu
diét khi ra ngoai co thé hoac bdi néng, kho.

Vi khudn rat nho, ¢6 6-14 vong xoan, bé ngang khong quéd 0,5 pm, chiéu dai 6-
15 pm. Di déng dac trung hoéc theo truc, ldc ngang hay lugn séng tir ddu nay téi diu
kia, khong nhuém duoc theo Gram. Xoan khudn giang mai khong nuéi cdy dugc. Co
thé nuoi cay mot s6 dong Treponema khong gay bénh (Vi du, dong Reiter, Kazan clia
T. phagedenis), nhung xoan khudn giang mai ¢é kha ndng gay bénh trén mot vai siic
vit nhur tho (trén dich tinh hoan), dong thudng nghién citu 1a Nichol's.

2.2. Khang nguyén

— Khang nguyen lipid (cardiolipin): Khing nguyén khong chuyén biét, con co
thé tim thdy & tim clia cdc dong vat ¢6 vii.
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— Khang nguyen protein c6 hai loai chuyén biét chung cho Treponema va mol

hoac hai khing nguyén protein khdc, cé chuyén biét it nhiéu cho T. pallidum.

~ Khang nguyén polyosid cua vo, dac trung cho T. pallidum.

2.3. Kha néng gay bénh
Thudong phan chia theo thai ky:

— Giang mai thoi ky thi I: Sau khi tiép xiic véi bénh nhan, xoan khuin xam nhap
qua cidc vét xay xat o da, niém mac vao hach sau dé vao mau rit nhanh. Sau
khoang 3 tudn 0 bénh, xudt hién cic vét loét, trot néng tai co quan sinh duc, goi
la cdc sang, vai ngay sau thuong c6 hach thanh chim, nhé, rin, khong dau.
Nguy hiém la 6-8 tudn sau, dit khéng diéu tri, cdc hach ciing bién mat. Huyét
thanh chi duong tinh sau 5-8 tudn mac bénh.

— Giang mai thoi ky thir I1: 6-8 tuan sau, ¢6 16n thuong & da, niém mac lan toa
khap co thé goi 1a dao ban giang mai do xodn khudn giang mai theo mdu di
khap co thé. Day la thai ky lay lan cho ngudi 1iép xic.

~ Giang mai thoi ky thie IIl: Thuong vao nam thit 3 cla bénh, cic tén thuong
khong lan toa nhu thoi ky thit T nhung lai phé hiy co thé. Gém cé 3 thé. Pé la
giang mai III lanh tinh, tao cdc cu giang mai hay gom loét; giang mai III tim
mach thuéing gay viém dong mach chd va giang mai ITI thin kinh gly t6n
thuong tuy song, ndao, bénh Tabes gy liét toan than hay réi loan tam than. Thoi
ky nay it lay.

~ Ngoai cdc thé giang mai trén con co thé giang mai bim sinh do me méc bénh
lay truyén cho thai nhi, xay ra tir thing thit 4 cla thai. Tré sinh ra cé thé cé
nhimg tén thuong cua thai ky 11 hodc gom loét & vach miii, vam hong gay xep
mii hay ling vdom hong (16n thuong thi ky 1II). Do vay cin thit mau cho san
phu it nhat 3 Ian (thang thit 4, 6, 9 cha thai).

Hién nay bénh giang mai khong dé dang biéu 16 giong truée kia, c6 thé do diéu
tri khéng 161 hay sir dung bira bdi khdng sinh, cé thé phan loai thanh:

— Giang mai sém: Ton thuong mdi, rdt nhay cam véi tri liéu (c6 thé gém giang
mai thot ky I, II).
~  Giang mai muon: Ton thuong sau, it hiéu qua véi tri lieu (thudmg sau thii ky 11

hodac giang mai thon ky I11).
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Xét nghiém truc tiép

Phuong phép niy diing dé phét hién xoén khuén giang mai trong dich tiét trén bé
mat sang bang kinh hién vi nén den. Tuy nhién cht yéu dp dung trong thdi k¥ huyét
thanh chua duong tinh. Xét nghiém nay rat dé bi sai do sir dung khéng sinh bua bai
khién cho vi khudn khéng hién dién trong sang nita.

Xét nghiém gian tiép

Dua trén dép tmg mién dich thé dich ctia bénh nhan, gom hai loai: xuét hi¢n cdc
khédng thé khong déc hiéu (Reagin) va cdc khdng thé dic hiéu khing lai khdng nguyén
chuyén biét ciia xodn khuén giang mai. Do vay cdc phan tng huyét thanh giang mai
gébm hai loai: phan tng dac khong hiéu (Reagin test) vi cdc phan img dac hiéu
(Specific treponemal test).

Cic phén (ng khong dac hiéu dua vao hién tuong trong qud trinh cia mot s6 bénh,
ké ca giang mai, co thé sé cé khang thé khong diic hiéu két hop duge véi cic lipid 1dy tit
mo cdc dong vat. Phan tng c6 thé duong tinh trong vai bénh khdc nhu soi, lupus... hay bét
thudng & timg cd nhan. Phan img khong dac hiéu gém c6 phan g c¢6 dinh b6 thé va
phin img 1én bong.

Phdn img c6 dinh bé thé

Cdn goi phan iing BW do Wassermann va cOng st thuc hién diu tién nam 1906.
Khing nguyén sir dung dugc chiét tir mé dong vat nhu tim bd (cardiolipin). Phan ing
gém hai hé théng: huy€t thanh bénh nhén + cardiolipin + bd thé va sau d6 cho thém hé
théng chi thi 1a héng céu ciru + huyét thanh khdng héng céu cir,

Né&u huyét thanh bénh nhéin cé reagin, bé thé gidp cho cardiolipin két hop vé6i
reagin nén héng cdu ciru khong con b thé dé phin tng véi huyét thanh khdng hong
cdiu ciru, do d6 khong ¢6 phan (ing tan huyé&t duong tinh. Nguge lai huyét thanh khong
c6 s€ cé phan Ung tan huyét.

Phdn tng lén bong

Néu c6 trong huyét thanh, reagin sé ngung tap vdi cardiolipin thanh tiia bong c6
thé nhin thay duge. Hién nay ¢6 hai phan img théng dung 12 VDRL va RPR.

— VDRL (Veneral Disease Research Laboratory): Khing nguyén la cardiolipin c6
thé diing trén phién kinh hay trong 6ng nghiém. c6 thé dimg dinh luong duoe.
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phén tir carbon rit nho lam chi thi. Két qua duong tinh khi ¢6 cdc cum két phén
tir carbon thay dugce bing mat thudng.
Cac phan irng déac hiéu
Céc phan g nay sir dung xoan khudn Iam khdng nguyén. D6 chuyén biét cic
phan (mg nay cao hon nhiéu so véi cdc phan ting khéong dic hiéu sir dung Kkhing
nguyén khong phai la xoan khuan. Khang nguyén st dung thuong la hén dich T.
pallidium dong Nichol’s tir mé tinh hoan thé di gay nhiém khudn. Phan img dac hiéu
gdm c6 phan img bat dong xoiin khuén, phan (tng mién dich huynh quang va phan ing
ngung tap héng ciu.

Phdn ttng bdt dong xodn khudn (TPI: Treponema pallidum immobilisation)

Do Nelson va Mayer tim vao nam 1949, Cac tic gia thdy rang néu huyét thanh
bénh nhan ¢6 cdc khiang thé chong xoadn khuan giang mai thi ¢6 kha nang 7. pallidum
con song va di dong tro nén bat dong vdi sy hién dién clia bd thé. Sau khi tiép xiic vdi
huyét thanh 6-18 gi&, xodn khudn giang mai s& bi bét dong, bién déi hinh dang va sé
bi pha hiy. Két qua dugc quan sédt qua kinh hién vi nén den, duong tinh néu ¢é hon
50% xodn khudn bi bat déng. Cén luu ¥ néu bénh nhan dang st dung khéang sinh, phan
img s€ khong c6 gid tn.

Phan ing mien dich huynh quang (FTA: Fluorescent treponemal antibody)

Do Falcon, Deacon va Harris tim nam 1957. Khiang nguyén la xodn khufin c6
dinh trén lam roi cho ti€p xidc vGi huyét thanh bénh nhian. Néu c¢6 khdng thé, xoin
khuan sé bi boc bai khang thé, sau dé dugc phat hién véi huyét thanh khing globulin
mién dich cha nguoi da duge gan chat huynh quang. Két qua dugc quan st qua kinh
hién vi nén den véi tia UV, s& thiy hién tugng phdt huynh quang néu duong tinh.

Dac biét phan ing da duoc cai tién bing cach xir Iy hdp huyét thanh bénh nhéan
véi cdc xoan khuin dong Reiter dé€ loai bd cac khdng thé cau tric gin gidng véi khidng
thé chuyén biét cho T. pallidum gay bénh. D6 1a phan tmg FTA-Abs (Fluorescent
Treponemal Antibody Absorption)

Phan tmg ngung két hong cau (Treponema pallidum hemagglutination: TPHA)

Trong phurong phédp nay hong cdu ciru duge lam nham bé mat, sau dé gan két vdi
cdc khdng nguyén cia xoan khudn ddng Nichol's rdi cho tiép xic véi huyét thanh
bénh nhan. Néu ¢é khéng thé chuyén biét, héng cdu sé bi ngung tap. O 6ng chimg am,
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phan g qua xir Iy huyét thanh bénh nhan nhu trong FTA -Abs,

Tri liéu

Penicillin ¢6 téc dung diét khudn tuyét déi, duge ding tir nam 1943 t6i nay. Tuy
nhién tic dung diéu tri phu thudc vao giai doan, bin chat bénh, moéi lién hé giira liéu
diang va thai gian sur dung. Stir dung penicillin diéu tri giang mai phai dat néng do thich
hop trong mau duy tri mot thoi gian dai vi thoi gian the hé¢ cla xoan khudn Ia 30-33
gio. Chinh vi vy ngudi ta ¢6 khuynh huéng ding penicillin chim nhu procain
penicillin G. Trong giang mai I va II, diéu tri bang penicillin luén thanh céng. Trong
giang mai muon, ti 1& thanh cong giam vi can ting liéu khdng sinh.

Trudng hgp qua man penicillin, thude ding thay thé [a tetracyclin hodc erythromyein.
3. VI KHUAN GAY BENH HA CAM MEM: HAEMOPHILUS DUCREY!

3.1. Pac diém

Ha cam mém la bénh nhiém triing ¢6 tinh chét cap tinh, thudng khu tri. Bénh lay
lan do quan hé tinh duc v&i ngudi bi nhiém tring. Bénh do truc khudn Haemophililus
ducreyi, duoc August Ducrey phat hién nam 1889. Hién nay bénh thudng gap & cac
nude nhiét déi, kém phat trién, hi€m gap & cic nude phat trién.

Truc khudn H. ducreyi ngin, Gram am, xép thanh chudi, an mau hai dau dam
hon, ¢6 dic diém chung cua chi Haemophilus, mong manh.

Vi khudn chi nu6i cdy duge trén moi trudng dic biét, gidu dinh dudng va ¢ yéu
t6 phat trién X va CO,

3.2. Kha nang gay bénh

Sau thoi gian O bénh ngan 3-5 ngdy, H. ducreyi gdy mot mun mu, thuong tai bo
phin sinh duc, sau vai ngay trd thanh vét loét goi 1 sing ha cam mém (Soft chancre).
O nam, thudmng 1ai mat dudi duong vat. O nir, thudng tai am ho. Phan biét véi sang clia
giang mai: sing ha cam mém sung, khong cing, gy dau dén. C6 hach nhung khong
bat buoc, thuomg mot bén va chi ¢é6 mot hach. Sau d6 hach sung to, nung mi, tao 16 do
mu, mdu Vi tao cic sang maéi. Bién ching: déi khi cé thé din dé€n bién ching tao
nhimg vét loét I6n, sau, nhiém tring, gay viém hach...
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Bénh phdm Idy tir vét loét, dem xét nghiém, nuoi cdy hodc cé thé ding ngdi bit
chung ddu rach da cédnh tay, réi ldy mi tai vét loét, hach phét lén. Sau 48 gidy, néu mic
bénh s& sung.

3.4. Tri lieu
~ Ceftriaxon 250 mg, tiém bap mot ldn duy nhat.
— Erythromycin 500 mg x 3 ldn/ngay x 7 ngay. Cotrimoxazol 480 mg x 3
ldn/ngay x 7 ngay. Néu hach di bi viém, cdn phai rit ma.

4. VI KHUAN GAY VIEM DUONG TIET NIEU KHONG PHAI LAU CAU

Hién nay tai cdc nude phdt trién, viém dudng ti€t niéu do 14u cdu da gidm nhiéu
trong khi dé viém duémg ti€t niéu do cdc vi khudn khéc lai tang lén. Viém duomg tiét
niéu khong do 14u ciu (NGU: Non-Gonococcal Urethritis) la tir chung dé chi nhing
bénh nhén khong nhiém lau cdu nhung c6 nhiém tring dudmg ti€t nicu, thuong dic
trung boi viém dudng i€l niéu va thudmg c6 kem theo sir tiét ma.

Cidc nguyén nhan chinh ctia viém niéu dao khong do lau:
—  Chlamydia trachomatis: 30-50% cic trudng hop viém dudng ti€t nieu khong do lau.
—  Ureaplasma urealyticum: khoang 25%.

— Céc nguyén nhan khdc: 25%.
4.1. Chlamydia trachomatis

Pac diem

Vi khudn thuoc chi Chlamydia, kich thuée nho 0,25 pm, k¥ sinh noi bao bit
budc. Trude kia, Chlamydia cung v6i Rickettsia va Mycoplasma duge x€p vao nhém
trung gian "nhimg vi sinh vit nhd".

Chlamydia cé chu k¥ sinh sédn phirc tap. Sau khi xam nhéap vio t€ bao, tir thé so
khai, vi khudn bi boc trong khong bao réi thanh thé ban ddu nim trong t&€ bio chit. Vi
khudn trong thé ban ddu to 1én thanh thé 4n nhép, trong dé c¢6 nhiéu thé so khéi. Sau
d6 thé 4n nhap dugc phéng thich do t€ bao vat chit bi v& va cdc vi khudn ra ngoai dé
tiép tuc xam nhép cdc t&€ bao méi. Do cich sinh sian dic biét, chi cé mét ho
Chlamydiaceae via mot chi Chlamydia ma thei.
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C. trachomatis gy bénh & dudng sinh duc, dudng tiét niéu, ngodi ra con cé thé
gay bénh & dudng ho hap va o mat.

~ O mat gay béenh dau mét hot (Trachome), ¢6 thé:

+ Chi la dau mat hot don gian, gay viem két mac hot, boi nhiém hay khong,
doéi khi gay thanh dich.

+ €6 thé Ia dau mat hot phic tap, bénh bi bdi nhiém, cé thé din dén viém loét
gidc mac va mu,

~ O duwong ho hdp do Chlamydia tir mat xuéng. Triéu ching: viém tai, ngat miii,
viém khiu hdu.

— Y duong sinh duc trong céc bénh viem dudmg tiét niéu khong do lau, C. rachomatis
chiém ti Ié cao nhét (30-50%). O dudmg sinh duc C. trachomatis gay bénh hot xoai
thutmg do typ huyét thanh A -D. Triéu chitg 12 mot vét loét nhd & co quan sinh duc
réi hach cling bén sumg to 1én. Néu khong diéu tri sé v md, vél thuong sé nhu mot
voi hoa sen, boi nhiém nhiéu lin gay nghén dutng bach huyél, bién chimg phi chan
voi. O nit: viém dudng tiét niéu, cé tir cung, voi Eustach. Ngoai ra nhiéu trudng hop
viem nhi¢ém do C. rrachomatis c6 thé két hop ca vdi lau céu, do vay diéu tri v6i
khang sinh ding cho lau céu thi that bai.

Chan doin - Tri liéu

Bénh phdm phai Iy sau trong dudng sinh duc hay céc chat tiét tir cdc co quan
khac (mat, dom, dich phéi ...).

Xét nghiém truc ti€p bang phuong phap nhuom Giemsa-Machiavelio: thé sa khoi
mau tim, thé ban diu mau xanh, thé dn nhdp mau dam, thé nhan t€ bio miu tim sim.
Ngoai ra ¢6 thé dung dung dich Lugol: thé 4n nhap c6 mau nau.

Xét nghi¢m gidn 1i€p khing thé bang phuong phap mién dich huynh quang.

Nuoi cdy: trude kia nudi cdy vao trimg ga 1on, hién nay ¢6 thé dp dung nudi cdy
1€ bao.

Tri liéu bang erythromycin 40 mg/kg/ngay. Doxyeyclin 100 mg (1-2 vién) x 10-
20 ngay.

4.2. Ureaplasma urealyticum

Vi khudn thuéc ho Mycoplasmataceae, gay bénh viém dudng tiét niéu.

209



https://nhathuocngocand.comy iy cs kich thirde b say benh trén ngui, kich
thuée chi khodng 0.15 pm. Triéu chimg bénh gay ra b&i Ureaplasma urealyticum khi
giong bénh do lau cdu, nhung chi yéu gay tiéu khé, tiét mu it hon. O nam gi6i, gay
viem dudng niéu. O nir giGi, gay viém am dao, viem vdi triing.

Bénh lay nhiém chi y€u do quan hé tinh duc vdi nguén bénh. M6t s6 bién chiing
cé thé xay ra nhur & nam, ¢6 thé bi vo sinh; @ nit,cé thé bi sdy thai, dé non.

Nuéi cay vi khudn phai ding méi trudmg phuc tap ¢é 20% huyét thanh, dich chiét
men, [3-lactamin hay polymycin B trong diéu kién c6 CO,.

Tri liéu

Cin hwu y Ureaplasma urealyticum 13 vi khudn khong c6 thanh t€ bio nén
penicillin khong tic dong duoc.

Tetracyclin la thuéc khd hou hiéu duge lwa chon, sau dé 1a macrolid,
fluoroquinolon.

TU LUQNG GIA: Chon cau tra loi ding
I. Phin ttng thudng duge ding dé tim vi khudn giang mai:
a. C6 dinh bé thé d. Bt dong xodn khuin
b. Ngung két héng cdu e. Mién dich huynh quang
¢. Phan (g Ién bong
2. Vi khuan giang mai giai doan III nguy hiém do:
a. Co thé di truyén
b. Co kha nang lay nhiém cao
¢. Khu trd tai nhiéu co quan
d. Gay 16n thuong thén kinh, tim mach khéng phuc héi
e. Khong ¢é triéu chitng dién hinh

3. Bénh giang mai lay truyén qua dudng:

a. Sinh duc d. Tiéu hoa
b. Mau e.a, b
c. Ho hdp
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a. Truyén nhiém d. Réi loan chuyén hod
b. Di truyén eb,e
c. Tu mién
5. Vi khuan lau:
a. Chi song ¢ dudng sinh duc d. Cdu khudn Gram duong
b. Gay viém gidc mac & tré so sinh e. Tat ca

c. Vaccin ¢6 hiéu qua
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VI KHUAN GAY BENH QUA DUONG KHONG KHi

MUC TIEU
. Khdi quat duge ddc diém hinh thé cde vi khudn gdy bénh dwong khong khi.
2. Mé rd dwge cdu tric tong qudt va tinh chat cia khdng nguyén cia vi khudan.
3. Hiéu dugc khd ndang gay bénh va cdch truyén nhiém.
4

. Nam vitng dwgc nguyén tdac diéu tri bénh nhiém do vi khudn gdy bénh dudng
khong khi.

1. BENH DO STREPTOCOCCI

1.1. Pic diém

Streptococei 1a mot nhém 16n, gébm nhiéu loai khdc nhau. Vi khudn Gram duong,
hinh cdu hoac hinh bdu duc, duéng kinh khodng 1 um x&p thanh chudi dai hay ngén.
Mot s6 Streptococci ¢é kha ning gdy bénh & ngudi, mét sé 12 nhimg vi khuén co hoi.

Streptococei ¢ & khip noi: Dat, nude, khong khi, séng cong sinh véi thi hay
ngudi (0 da va niém mac cudng hong).

Vi khuéin ky khi hodc ky khi tiy y. Khi mdi trich tir bénh phim nén nudi trong
diéu kién ky khi va ding moi trudng phong phi (moéi trudng thach mdu, moi trudng
BHI, moi truong ¢6 huyét thanh).

Trong moi trudng long hay mdi 1dy tir bénh phdm, Streptococci c6 dang chudi
dii uyén chuyén. Trén méi trudng rin cho chudi ngin hon hay ¢é dang cap doi.

1.2. Phan loai

C6 nhiéu hé thong phén loai Streptococci, nhung ¢6 hai hé théng duoc cong nhin
rong rai:
Phan loai theo su tan huyét

Hé thong phan loai nay cta J. H. Brown tir ndm 1919 chia Streptococci 1am ba
nhoém dua vao su tan huyét trén moi truong thach méu:

3
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phdn héng cdu trong moi trudng nudi cdy lam cho xung quanh khudn lac vi khudn cé
mau xanh.

Streptococei tan huyét b (B-hemolytic streptococei): C6 kha nang phd hiy hoan
toan hong cdu lam cho xung quanh khuan lac vi khuén c6 vong trang trong sdng.

Streptococcr tan huyét y (y-hemolytic streptococci): Khéng ¢6 kha nang tic dong
trén hong cdu vi vay xung quanh khuén lac vi khudn khéng c6 su thay ddi mau.

Phan loai theo Lancefield

He théng phan loai theo Rebecca Lancefield dé nghi tir nam 1935 dua trén su
khdc nhau cua thanh phédn carbohydrat C dac biét ¢é tinh khing nguyén nidm trén
thanh t€ bao. Theo hé théng phén loai nay, Streptococci duge chia thanh cdc nhoém ky
hiéu tir A dén O (goi la immunological groups, nhém mién dich).

Phin I6n vi khudn gay bénh & ngudi ndm trong nhém A, thong thudng nhdt la
Streprococcus pyogenes, co kha nang huyét giai p.

Hién nay phan loai Streptococci dua trén ca vé hinh thé, tinh chidt mién dich hoc
va kha nidng gay tan huyét.

1.3. Khang nguyén

Carbohydrat C

Nam trong thanh t& bao vi khudn. Pay la co s¢ dé Lancefield phan loai
Streptococei thanh cdc nhém tir A dén O. Carbohydrat C chiém khoang 10% trong
lugng Kho coa thanh t€ bao va c6 chira dudng rhamnose va hexosamin.

Nhém A Nhém C

J“'_‘-‘"‘ . N-acetyl
°, s o alactosamin
|< AN o - N-acetyl oy HOH ¢ 40%
h ' , [/ Glucosamin |
' i 30% Rhamnasamin
i o o o 42%
cocH,

Rhamnose J‘-DOﬁ
60% N-acetyl
Khung carbohydrat Khung carbohydrat glucosamin 5%

Hinh 13.1. Cau tric carbohydrat C

Protein M

C6 & vi khudin gay bénh Streptococcus pyogenes, protein nay nam & thanh t€ bao
va pili gidp cho vi khudn bdm vao soi co & yét hdu va 1am cham su thuc bao. C6 hon
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khang nguyén nay. Protein M c¢6 lién quan dén doc tinh clia vi khudn.
Khang nguyén T

C6 ban chit la protein, bi huy boi acid vi nhiét, khdng nguyén nay khong lién
quan dén doc tinh cha vi khuén,

Khdng nguyén bé mat
— Khang nguyén P: Ban chat la nucleoprotein.

— Acid teichoic: Chi€ém khoang 1% trong lugng kho cta thanh t€ bao, ¢6 tac dong
nhu mot nhém antigen dac biét cia nhém D va N, khong ¢6 & nhém khiéc.

— Pyogenic: La mot noi doc 16 (endotoxin) duge phat hién & Streptococei nhém A.
1.4. Enzym va déc té

Streptokinase (fibrinolysin) c6 kha ning huyét gidi sgi huyét 6 fibrin do bién
plasminogen trong huyét twong thanh plasmin. Plasmin ¢ tinh lam tan sgi huyét va

protein,

Streptokinase c6 tinh khdng nguyén manh tao khdng thé la ASK (anti-
streptokinase).

Streptodornase c6 tac dung thily phan ADN,

Hyaluronidase c6 tac dung lam tan acid hyaluronic (acid tao lién két & moé lién
ket) gidp vi khuan lan tran dé dang. Hyaluronidase c6 tinh khdng nguyén va tao khing
thé ASH (anti strepto hyaluronidase).

Hemeolysin: Streptococci nhém A c6 2 loai hemolysin

Streptolysin O c6 téc dung lam tan héng cdu 0 moi truong khong ¢é oxy. C6 tinh
khiang nguyén manh, kich thich co thé thanh l4p khang thé ASO (anti streptolysin Q).
Dinh lugng khédng thé nay gidp chdn dodn bénh do Streptococci nhém A.

Streptolysin S ¢6 kha nang lam ly gidi héng cdu, ¢é tinh khdng nguyén kém.

Bldc 16 gdy ban do (Erythrogeic toxin) cé ban chit la protein giy nhimg nét do
trong bénh tinh héng nhiét.

DP Nase (diphosphopyridine nucleotidase) cé tdc dung giai phéng nicotinamid
tir DPN. Enzym nay c6 & vai loai vi khudn nhém A c¢6 tdc dong doc d6i v6i bach céu.
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Kha nang gay bénh

Vi khudn ndy gay nhiéu bénh nhiém c4p tinh chuyén biét, khong chuyén biét va
nhimg bién chimg khong mung mi goi 14 bénh nhiém hau Streptococcus.
Bénh nhiém cap tinh khong chuyén biét

Binh thudmg gy viém hong, ngodi ra ciing gay nhiém khudn ngodi da nhu choc
|0 (impetigo) hoac gay nhiém khi bong va c6 vét thuong, viém am dao, viem voi tr
cung (viém nghén sé din 16i vo sinh), viém tai c¢6 thé dua dén nhiém khudn huyét va
viém mang ndo - tuy.

Néu lic sinh diing dung cu khéng duoc tiét tring c6 nhiém Streptococcus hemolyticus
se gay bénh s6t hau san.
Viém mang trong tim: Trang thdi cdp tinh van tim bi hiy hoai nhanh chéng dua dén
suy tim trong vai ngay, vai tudn din dén tir vong. Truong hop béin cip thudng xdy ra @
nhirmg bénh nhan bi hong van tim bam sinh. Bénh con do nguyén nhan nhiém Viridans
streptococci, thuong vi khudn xam nhap sau khi nhd ring.

Bénh nhiém cap tinh chuyén biét
Viém qudng

Bénh bit ddu & nhitng 16 tu nhién nhu 16 miii hay tir véi thuong. 0 nganh mai
nguy hiém nhit vi tao phan @mg viém manh do co ché nhiém va phan (mg tang cam.
Viém quéng la bénh nhiém cdp tinh chuyén biét do Streptococci.

Bénh tinh hong nhiét

Bénh do Streptococci nhém A ¢é & amidan hay cuéng hong gay sung niém mac
vd tréc vdy, phéng thich doc 16 gdy phin (ng tong qudt bicu hi¢n bdi nhimg tricu
chimg nhu ndi ban do va sét.

Bién chirmg hau nhiém Streptococci
Thdp khap cdp tinh

Pay la moOt phan d¢ng mién dich gy tai hai & dich hoat vd mang trong tim. Cd
ché 1a streptolysin O tao khing thé ASO. Phiic hop khang nguyén -khdng thé niy gin
lén dich hoat gay viém. Hoic streptolysin O ¢6 epitop nhu & t& bao dich hoat, mang
tim nén khing thé chong streptolysin O sé chéng luon dich hoat vd mang trong tim
giy viém khép va viém mang trong tim. Bénh thudng xay ra sau khi bi viém hong.
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PR CHON leW cdu ian cdp (e

Bénh thuomg xay ra sau khi bi nhiém khudn ngoai da. Bénh xay ra do phan (ng
khang nguyén - khang thé & ciu than. O tinh trang cdp tinh di ti€u ra méu, phi, huyét dp
tang.., co thé déin dén 1r vong, Bénh ¢ thé trd thanh man tinh, cudi ciing gay suy than.

Dich té hoe

Truyén nhiém tir ngudi sang ngudi do nude bot hay nhiém khudn da, Bién chimg
hau nhiém co thé xay ra thanh dich nho, phin 16n o tré em.
Chén doan

Xét nghiém truc tiép: Ly bénh pham tir noi nhiém, trai trén lam kinh, nhudm va
quan sdt véi kinh hién vi thdy vi khudn x€p thanh chudi, hoac 14y bénh phim phan lap
trén thach mau, tim khém nho huyét giai p.

Xét nghiem gian tiep: Dinh lugng ASO, binh thudéng ¢6 ham lugng 200 pg/ml,
néu c6 bénh tang lén 800 pg/ml.

C6 thé dinh luong ASK hay ASH.
Tri liéu

Hda du phong: Ap dung bénh nhan bi bién chimg d¢ phong ngira tai phat. Ding
penicillin chdm hay erythromycin. Dy phong ¢6 thé kéo dai nhiéu nam hay sudét ddi.

Diéu tri vai penicillin G 1a 161 nhat, néu c6 di img ding erythromycin.

1.6. Streptococci nhom B

Gay bénh O co quan sinh duc hay duong tiét ni¢u. Diéu tri bing penicillin G
nhung yéu, nén phéi hop penicillin G véi gentamicin.,

1.7. Streptococci tan huyét a (Viridans streptococci)
Gom 8. salivarius, S. mitis, S.mutans. Cho tan huyét khong tan trong mat va
khong bi ngan chan béi optochin.

Nhom nay c¢6 trong duong ho hdp, nhit 1a & miéng. Néu ¢ miéng ¢é n thuong
(nho rang), ching viio mau gdy viém ming trong tim néu van tim khéng binh thudng.
Nhom Viridans streptococei khong nhay 1am véi penicillin, phai ph6i hop véi khing
sinh khac.

216



https:/inhathuocngecanh.comv: (streptococci nhom b)

Goém §. faecalis, S. faecium, nam trong nhém Enterococcus. Cong sinh & dng
tiéu hoa clia ngudi va thi, nudi duge & méi trirdmg thudng. Song duoc ngoai co thé. Su
hién dién cua ching trong nudc ¢é thé chimg minh nudc bi nhiém phan.

BDac diém: Chiu duge 40% mat va tic déng cua natri azid.

Day 14 vi khudn co hoi gay nhiém dudng tiét niéu, nhiém sung mu, c6 thé do sit
dung dung cu khiam duong tiét niéu hay duong tiéu héa khong tiét trung ding muec.
Piéu tri: Khang tr nhién vdi nhiéu khang sinh, nén thi tinh nhay cam in vitro dé tim

phai hop.

2. MYCOBACTERIUM TUBERCULOSIS

2.1. Pac diém hinh thé

M. tuberculosis gy bénh lao dugc Robert Koch tim ra nam 1882 mac di bénh
lao da dugc mo ta tir nhiéu thé ky trudc.

True khudn lao (Tubercle Bacillus) duge xem nhu mot dang chuyén 1iép giira
Eubacteria va xa khuan (Acrinomyces). T€ bao vi khudn dii 2-4 um, ngang 0,2-0,5 pum,
doi khi phan nhinh hay c¢6 dang soi. Vi khudn khong di dong, khong sinh bao nr, dé
k&l nui trong moi truong 16ng. TE bao vi khuan chita nhiéu hat, khi nhuém sé bit mau
ddm hon. Vi khudn lao dé khing dugce véi nhiéu tdc nhan vat 1y va hdéa hoce nhu kho,
chat tdy, acid, base. Vi khuén lao rat khé bat mau thuéc nhudém thong thuémg. Cin
nhuém vi khudn véi cic tic nhan nhuém mau manh nhu carbol fuschin néng va tang
thoi gian ti€p xic.

2.2. Pac diém tang trudng va nudi cay

Vi khudn lao tang trudng rit cham (2-3 tudn) do cé thoi gian thé hé dai tir 15-22
gidr. Vi vay viéc nuoi cily dé nhan dinh vi khuan can nhiéu thoi gian.

Dé nuoi cdy vi khudn c6 thé sir dung nhiéu loai moi trudmg: moi trudng thudng
vit cdc moi trudng chon loc ¢6 chita khang sinh khdng vi khudn va vi ndm. C6 thé diing
moi (rudmg long nhu moi trudng Dubos, hodc cdc moi trudng rin, moi rudng nay ding
dé phan lap, nuoi cdy va giir chung. Sau 2-4 tudn cho nhimg khém nhu béng cdi miu

vang nhat.

217



http$:/inAathuechgocanh.com/

Dicu ddng chid ¥ nhat trong thanh phén héa hoc clia Mycobacteria 1a tv I cao bit
thudng cia lipid tir 20-40% trong luong khé véi thinh phén lipid & thanh € bao dat ti
60%. Diéu nay giai thich dac tinh khong thdm nude cha thanh t€ bao vi khudn va xu
hudng két dinh nhau trong qua trinh phat trién & méi trudng 1dng va su néi trén bé mat
ir khi duge phan tin bang chét dién hoat,

Thanh (€ bao chira nhiéu lipid con 1a co s¢ giai thich mét vai tinh chat bat thudng
cua Mycobacteria nhir khd bat mau trong qud trinh nhu6m, khdng acid, base va dé
khdng vai tic dong diét khudn ctia khdng thé va bé thé.

Lipid

Lipid cia Mycobacteria gém ¢6 phospholipid, glycolipid (con goi la mycosid) va
sdp. Trong cdc acid béo cla lipid da duoc tim thdy cé acid mycolic la mét trong cdc
y€u 10 déng vai tro quan trong trong su khang acid clia vi khudn lao.

H H
R—t:3—c:;_COOH
OHR
Acid mycolic

Mycobacteria gy bénh & ngudi va bo ¢6 R'= C,,H,,.

Loai gay bénh & chim va hoai sinh ¢é R'= C,,H,;.

R chita khoang 60 C va -2 phan tr oxy, s6 lugng thay déi tuy theo loai
Mycobacteria.

Yéu t6 tao xodn (Cord factor)

Day 1a mot yéu 16 lam vi khudn xoén vio nhau (tao thimg), Yéu t6 nay c6 lién
quan dén déc tinh cia Mycobacteria do ¢6 khd néng ¢ ché su di chuyén clia bach bao
da nhan in vitro, liéu 10 pg co thé giét chét chudt bing duding tiém duéi da. Tach yéu
t6 tao xoan s€ lam vi khudn khong doc. Khi t€ bao vi khudn Mycobacteria con tré cé
doc tinh cao hon té bao vi khuéin gia do 1€ bao tré chia nhiéu yéu t6 tao xoin hon.
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Hinh 13.2. C4u tric yéu t6 tao xodn

Protein

T¢ bao Mycobacteria ¢6 nhiéu protein, khi tiém protein nay sé cho phan iing qua
méan. Phuong phép tiém protein tir méi trudng nuoi cdy vi khudn gdy phan img qua
mén goi la phin (ing tuberculin di dugc Charles Mantoux dp dung tir niam 1910 dé
phat hién bénh lao.

Hién nay ngudi ta ding protein tinh khiél chi€t tir vi khuan lao goi la PPD
(Purified Protein Derivative).
2.4. Phan (mg qua man va mién dich
Hién tuong Koch

Tiém vi khuan doc vao chuot lang binh thudng, sau 10-14 ngay noi tiém ndi mot
cuc, sau mot théi gian chuot lang chét.

P6i vai chuot lang da bi nhiém, tiém lan hai ¢ vi tri khdc, sau 24-48 gid noi tiém
bi viém, &, réi lanh nhanh mét cach ti nhién, Phan (ng trude (viém I&) la hién tuong
qud min cham cta chudt lang da nhay cam, hién tuong 1anh 13 do mién dich thu nhan.

Phan itng tuberculin

Pay 1a phan tng quid min gay viém tai ché. Ching minh bang cich tiém
tuberculin thé cho vi khudn lao séng. Phin iting am tinh nghia 14 co thé chua tiép
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xtc voi vi khuan Tao va nguoc lai. Phin tng ndy con duge ding dé kiém sodt hiéu

qua tiém chung.
Thuc hién bang cdch tiem PPD trong da hay ca trén da va do duomg kinh vét
sung do sau 48 gio.
—  Phan img (+): dudng kinh > 10 mm.
— Phan ting (£): dudng kinh 5 -10 mm.
[
~ Phan ing (-): dudmg kinh < 5 mm.
Mién dich
Su nhiém khuan trong bénh lao Ia nhiém khudn noi t& bao. O day mic dii ¢6 su
thanh 1ap khing thé nhu agglutinin, precipitin, opsonin... (cic khang thé ¢6 tdc dung
trung hoa doc 16, hoat hda cdc 1& bao thuc bao) nhung khéng cé tac dung bao vé co thé.
Khi vi khudn xam nhap ca thé, he théng mién dich 1€ bao duge kich dong Vi s
sinh san cua cde t&€ bao lympho va hién tuong hoat héa dai thuc bao. Céc dai thuc bio
dugc hoat héa sé lam tang cdc enzym ly giai va cdc yéu 16 tiéu diét vi khuan khéc dé
loai trir cic vi Khudn song.

Trong mién dich chi dong thudng ding vaccin BCG (Bacilli de Calmette Guerine).

2.5. Kha nang gay bénh va sinh ly bénh

Trong nguyén nhan din dén mic bénh lao, su gidm st siic dé khdng ciia co thé
li mét nguyén nhan quan trong. Mot ngudi ¢6 thé nhiém lao (cé phan img véi
tuberculin khi tiém dudi da) nhung khong bi bénh lao. Nhung néu co thé bi suy gidm
mién dich do mot s6 y&u 16 nhu suy nhuoc co thé do suy dinh dudng, lao déng cuc
nhoc, bénh déi thio duéng, hit thute, bui phéi ... tir so nhiém ¢6 thé trd thanh mic
bénh lao.

O giai doan so nhiém

M. tuberculosis duge hit vao phdi do nhimg hat bui, hat nuéc nho ... sé vio phé
nang. Vi khudn s& sinh sin trong dai thyc bao. Céc dai thuc bao va cdc lympho T sé
duoc h¢ théng mién dich dua t6i vi tri nay. Cic dai thue bao lién két v6i nhau, thinh cia
1€ bao bi calci héa va cé nhimg soi bao quanh t& bao khéng 16 ¢6 vi khudn, day la nang.

T'ién trien cua bénh nhiém
Khi co thé suy nhuoe hodc dudi tdc dong ciia cc yéu td bat loi, vél thuong phat

trién tao hang c6 mu doc hay con 2oi la ba dau (caseum).
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hop xdu nang trd nén mém, ba dau duge thai ra ngoai qua cudng phoi. Day la ngudn
lay nhiém nguy hiém.

Trong trudng hop cd biét nang cé thé phat trién xa, vi khuén lan 16i nhing co
quan khdc nhu xuong, gan, thin, ndo, tao dang lao ké. Dang nay rat nguy hiém giy ty
1é 1r vong cao, cd thé chél trong vai thdng.

Ngoai ph6i, vi khuin lao cdn cé thé khu tri tai nhiéu tang, co quan va gy bénh
nhu lao mang ndo. lao miang bung, lao mang tim, lao hach, lao xuong, khdp, lac sinh
duc-tiét niéu, lao rudt, thanh quan, da ... trong dé lao ming ndo nguy hiém dé gay tir
vong hodc lao xuong, khop dé lai di ching nang né.

2.6. Dich té hoc

Ngudi 1 tdc nhan mang mdm bénh. Bénh nhin cé vét thuong & phdi chia M.
tuberculosis truyén nhiém bing nhirg giot nudc bot nho khi ho, cé khi do tay, vat
dung hay qua dutng tiéu hda.

2.7. Chan doan
Ldy bénh phdam
Trong bénh lao phéi, 18y dom vio budi sdng khi thitc day. Néu bénh nhan khong

khac dugc thi 14y chédt nhon tir cuéng phéi do nuét vao da diy bang 6ng. Néu nhiém
mang nao thi lay dich ndo tay.

Xét nghiém vi khudn hoc

— Néu la dom s& thuédn nhédt bing NaOH néng s€ diét cdc vi khudn khéic, dem ly
tam ldy cin, cay trén moi trudmg Loeffler hay khao sit truc ti€p. Nhuém mau
bing phuong phdp Ziehl -Neelsen hay phuong phdp Kinioun, Néu thay vi khudn
thi chiic chin bi lao.

~ Néu ldy tir dich ndo thy, cdy vio moi trudng. Néu khong tim thdy vi khudn ¢6
thé sir dung k¥ thudt sinh hoc phan tr PCR. Phuong phdp ndy duge dp dung
trong thoi gian gan ddy dua trén su phong dai mot doan gen dic hiéu cha M.
tuberculosis 12 1S 6110 biing k¥ thuat PCR (Polymerase Chain Reaction). Sau
d6 nhan dinh bing sac ky dién di va so sdnh véi miu duong tinh chudn. Phuong
phap nay cho do nhay rit cao, ¢6 thé phét hién duge chi cdn vai mot vi khudn lao
trong bénh phim. Thutmg dp dung phat hién vi khudn lao trong bénh phim chia it
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bénh pham khé phat hién nhu dich ndo tiy).

Viéc nhan dinh vi khudn lao bang cic phuong phap trén cdn chi ¥ phan biét M.
tuberculosis va M. smegmatis 1a vi khudn hoai sinh & dudng ti€t niéu bang céch tiém vi
khudn vao thd thir nghiém. Néu 12 vi khudn doc, chuot s& chét hodc néu luong vi khudn
it thi thi chua chét ¢6 the gidi phiu thdy hach lympho 16n, tham nhiém. Hoiic két hop
vOi cdc trieu chimg 1dm sang clia bénh nhan, két qua chup X quang,.

2.8. Phong ngtra - Tri liéu
Tiém ching bang BCG cho nhitng ngudi chua tiép xic vi khudn, nhat Ia tré so sinh.
Dung ph6i hop khang sinh rifampicin, INH, ethambutol hay streptomycin, PZA.

Thoi gian diéu tri kéo dai 6-9 thang hay mot nam tdy trutmg hop. Nén ding ph6i
hop ba khang sinh dé trinh dé khdng va phai ddnh gi4 si dung khdng sinh. C6 thé chia
giai doan tan cong thi dung hang ngay va giai doan duy tri dung thudc cdch ngay.

3. VI KHUAN GAY BENH BACH HAU: CORYNEBACTERIUM DIPHTERIAE

3.1. Pac diém

Vi khudn Gram duong, hinh que dai 2-6 um, ngang 0,5-1 pm, c6 thé cé dang
qua ta (hai dau phinh ra), hinh chuy hodc dang thing nhung khéng déu. Xé&p timg ddm,
hinh hang rao, chit V, khong c¢6 bao tir. Hinh dang clia Corynerbacteria giéng vdi xa
khudn hon la giong véi Fubacteria.

Khi nhuém véi xanh methylen, ching bit mau khong d¢éu va cé nhitng ché bit
mau ddm hon tréong giong mot chudi. Doi khi thdy ré su nhuém mau phéan cuc. Nhimg
dac diém trén 12 do vi khudn ¢6 chia nhing hat c6 ban chit 1a polyphosphat.

Mic di dac di€m hinh dang c6 & phdn 1én vi khudn giéng C. diphtheriae nhung
khong thé la dac diém dé nhin dinh loai.

Corynerbacteria diphtheriae 1a loai thudng gay bénh & ngudi do co kha nang san
Xuat noi doc to.

Hai loai khéng gay bénh la C. hofmannii va C. xerosis séng hoi sinh & ngudi.
Chiing phat trién trén thach tellurit va d& nhidm 14n véi C. diphtheriae. Ca hai loai déu
khong sdn xudt doc 16 va ¢6 thé phan biét véi C. diphtheriae nho phan @ng 1én men.
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C. diphtheriae phét trién t6t trong canh thang thit bo, trén thach mdu, thach méu
tellurit va trén moi trudng Loeffler c6 huyét thanh.

Moi truong Loeffler thuong duge sir dung ddu tien dé ly trich vi khuan vi C.
diphtheriae phat trién nhanh hon nhitng loai khéc cé trong dudmg ho hdp. Thach mau
tellurit ¢ ch& sy phdt trién clia cdc vi khudn khdc, day 1a moi trudmg chon loc C.
diphtheriae. C. diptheriae cho nhimg khudn lac den, tuy nhién mét s& vi khudn khdc &
dudng ho hdp va nhilng Corynebacteria khong gay bénh ciing ¢6 thé cho nhimg khuén
lac den trén thach tellurit,

Trén moi trubmg phan 1ap ¢6 thé c6 hai loai khudn lac: loai khuéin lac Gravis la
khudn lac nhan va loai khudn lac Mitis 1a khudn lac tron. O hai loai khuén lac nity doc
tinh tuy thudc va kha ning sin xuét doc 16.

Ngoai ra con c6 loai Intermedius 13 khudn lac trung gian, cho dang khudn lac
nho hon, ¢6 thé gém ca loai tron va nhan.

C. diphteriae c6 thé 18n men mét s6 loai dudmg nhung khong tao gas. Mot s6

ching ciing c¢6 khé nang 1én men saccharose va tinh bot.

3.3. Kha nang gay bénh

C. diphtheriae c6 khé niang gay bénh cao déi vdi ngudi va gdy nhiém doc do
ngoai doc t& protein rit manh, tuy nhién vi khuin chi ¢6 dinh tai yét hau. Vi khuin tao
mang gida chung quanh amidan, phdt trién ra vdm miéng réi cudng hong va gay viém
hach. Viém thanh quan do bach hiu thubng 1 nang gay tr vong do ngat thi hay do
doc 16 phan tin vio mdu réi dén c6 dinh vao nhiéu 1€ bio than, gan, thin kinh ..

3.4. Dich té hoc

Truyén nhiém tir ngudi nay sang ngudi khéc bang khong khi tir dang viém thanh
qudn hay dang nhiém khong biéu 16. Hién nay nh tiém chiing nén rat it dich.

Ngoai doc t6 c6 tinh mién dich manh. Vaccin 12 toxoid cé thé tao khang déc 16.
3.5. Chan doan
Xét nghiem truc tiep

Ly bénh phdm bing que ngody xung quanh mang gid & amidan, trdi trén lam va
nhudém bang xanh methylen. Tim hinh dang déc trung cia C. diphteriae, nhung chi cé
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Corynerbacteria doc phai chitng minh ¢6 san xuit doc (6 bang phuong phip khuéch tin
in vitre hay in vivo trén chudt.
C6 thé khao sat hinh dang khudn lac va vi khudn bang cdch nuéi cay trén moi
truong Loffler, thach mdu tellurit.
Xét nghiém gidn tiép
Tiém nudc canh cdy vi khudn vio 2 con chuét lang: 1 chuét lang duoc bao vé boi
250 don vi khing doc 6 bach hdu, 1 chuot lang khong duge bao vé. Chuét lang duge
bao vé sé song va con kia s& chét.

Thu nghiém in vitro bang phuong phap khuéch tin trong ban thach: trong hop
petri ¢6 chira thach maltoselactat va 20% huyét thanh ngua, dat mot miéng gidy loc
chita khdng déc 16 C. diphteriae. Sau khi moi trudng dic lai, cdy vi khudn vudng goc
VGl biing gidy 1am khang doc 16, i 24 gid. Néu vi khun san xudt doc 16 s& c6 ket tia,
3.6. Phong ngtra - Tri liéu

Vaccin ngira bach hdu 14 gidi doc t6 bach hdu, thudng phéi hop véi vaccin ngira
udn vin, ho ga.

= Dung huyét thanh khéng doc t6 bach hiu SAD (Serum Anti Diphterique).
- Dung khing sinh diét vi khudn: penicillin 12 t6t nhat, néu di ing ding
erythromycin, amoxicillin, clindamycin.

4. NAO CAU KHUAN: Neisseria meningitidis

4.1. Dic diém
— Nhu lau cdu, ndo cdu khudn Ia tdc nhan gay bénh chi & nguoi.
— La loai vi khudn yéu.
- C6 ¢ miii. hau.

Vi khuén khong sinh bao tir, khong di dong. Sip xép song ciu, doi mat nhau bdi
mat bang, doi khi xép dang bon vi khudn hoac tu lai.

Vi khudn Neisseria gay beénh chi moc trén moi truong phong phid trong khi
Neisseria cong sinh moc trén méi trudng thudmg, C6 thé ding cdc moi truong phong
phi nhu Mueller -Hinton, chocolat, thach méu.
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N€u trong moi trudng nudi cdy thém mdu, tinh bot sé trc ché tic dung niy.

Khong song duoc ¢ nhiét do phong. cin phii @ bénh phdm ngay & 37°C. Vi
khudn phat trién 16t néu 4 & diéu kién cé 5-10% CO..

C6 thé thém mot 6 yéu td tang trudn g cho vi khudn viio méi truémg nhu: arginin,
uracil.

Khuén lac vi khudn nh, tron, trong md, dudng kinh khoang | mm. Céc khudn
lac Neisseria c6 thé dugc nhan biét nho kha niang oxy héa nhanh chéng dimethyl hodc
tetramethyl-paraphenylen diamin. Khudn lac vi khudn tr&r nén den do phan ting oxy
héa (nhung khéng phan biét duge vi khudn gay bénh va khéng gdy bénh).

4.2. Khang nguyén
— Khdng nguyén (€ bao c6 ban chat la nucleoprotein goi Ia khing nguyén P, vi
khidng nguyén la carbohydrat.
— Khing nguyén cuia nang c6 ban chat I polysaccharid: khdng nguyén A, B, Cva D,
= Khing nguyén cua I6p mang: lipopolysaccharid (LPS).
4.3. Kha nang gay bénh
- Chi gy bénh & ngudi.
— Xam nhép qua mii, hiu va nhiém nguoi khic bing dudmg khong khi.
— Tirtieu diém mai, hdu, ndo cfu phan tan vio médu va dén nhiém mang nio ty,
doi khi phong thich noi doc 16 do tiéu giai cdu khudn tao ban do.
— Nhiém do ndo ciu: viem mii hdu tao hai dang lam sang:
+ Viém mang nio tiy: bi€n chimg ctia su phan tin ndo ciu vao miu.

+ Dang nhiém khuén huyét: nang, sot cao, ban do va déi khi tao soc.

4.4. Djch té hoc

Vi khudn c6 the duac truyén nhiém lin nhau trong mot nhém ngudi va ¢6 & mii
nhung viem mang ndo tiy hay nhiém khudn huyét it khi xdy ra.
Viém mang ndo thy xay ra Ié té & chau Au do nio ciu nhém B. 0 chau Phi va
Nam My xay ra dang dich gay nhiéu tir vong. Nio cdu dé khdng nhiéu sulfamid vi
khing sinh. Da ¢6 vaccin nhém A, C (nhém B chua ¢6),
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Lay bénh pham

Nio cdu khudn y&€u, khong séng ducgc & nhiét do dudi 30°C.

Dung cu cén duge U trude khi ldy, sau khi 18y G ngay & 37°C (6ng dung dich nio
iy cadm trong tay).
Khdao sat

Dich ndo iy duc, ¢é nhiéu bach ciu vi bach ciu da nhan khé thdy nido cdu nén
phai ly t4m réi khdo sdt can. Néu khong ¢6 vi khudn dem o qua dém & 37°C réi khao

sat lai.
Phan (ng huyé€l thanh hoc: phian tng ngung két véi huyét thanh khing. Day la
xét nghiém cin cho két qua ngay.
4.6. Phong ngtra - Tri liéu
Phong ngiia
— Héa du phong diing macrolid nhu spiramycin.
— Vaccin la nhitng doan polysaccharid nhém A, C rét hiéu qua. Nhém B dang
nghién ciu.
Trilieu
— Neéu diéu tri sém c6 hi¢u qua. Phai dung khang sinh xuyén qua duoc mang nio
tiy nhu cdc cephalosporin theé hé thir 3.
— Viém ming ndo tly ngoai nao cdu con c6 thé do amip, Pneumococci nén phai
xac dinh 1o vi khudn gay bénh.

5. PHE CAU KHUAN: Streptococcus pneumoniae

5.1. Bac diém

Ph¢ cau khudn (Pneumococci) li vi khudn Gram duong séng trong hong ngudi,

c6 thé gay viém phoi, viém xoang, viém hong...

Vi khuin thuéng x¢ép dang cap doi, c6 nang, doi khi xép dang chudi ngin khi
nuoi trong moi trueong 1ong.
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Nang ctia Pneumacocci cdu tao bai polysaccharid va ¢6 tinh khdng nguyén.

Pneumococci dé bi phan hily béi nhimg chdt hoat dong bé mat nhu mudi mat.

5.2. Nudi cay

Pneumococci ¢6 nang luc yéu, khong séng duge trong thién nhién, cidn moi
truomg phong phi nuéi cdy. C6 thé ding cdc moi truong: Brain Heart Infusion (BHI),
thach méu, thach chocolat... Trén moi trudng thach mdu cho huyét giai a, trén thach
chocolat cho huyét giai mau vang.

Trén moi trudng nudi cdy rdn cho nhimg khudn lac tron, khi vi khudn cé nang
cho nhitng khudn lac dang S (Smooth) dudng kinh khodng 0,5-1 mm (c6 thé dén 3 mm
do ¢6 nhig nang 16n) sau khi 4 24-36 gio. Khi vi khuin mat nang s& mat doc tinh va
cho khudn lac dang R (Rough).

Vi khudn hi€u khi nhung tang trudng 6t trong diéu kién c6 10% CO, & 37°C.

5.3. Khang nguyén
Khang nguyén nang

Nang cfu tao boi polysaccharid ¢é tinh chuyén biét. Nhi khdng nguyén nang c6
thé chia Pneumococci thanh 85 typ huyét thanh.

Khéng nguyén nang gay mién dich chii dong va khéng thé ¢d tinh bdo vé cao nén
co thé dung khdng nguyén lam vaccin.

Khdng nguyén thdan

Protein M: tuong tu nhu khiang nguyén M cia Streptococci tuy nhién khong ¢6 y
nghia chong lai bénh. Khdng thé duge thanh lap khong ¢6 téc dung bao vé nhu kKhing
thé cia Streptococcei.

Carbohydrat C ¢6 tinh chuyén biét cho loai. Day i khdng nguyén cua thanh €
bao. Thanh phdn gém bon acid amin: lysin, serin, a. glutamic va alanin va bon dudng
D-glucosamin, D-galactosamin, a. muramic va muramic acid phosphat.

Chat C c6 thé két tha véi B-globulin cha huyét thanh (C-reactive protein), f3-
globulin nay tang nhiéu trong hai chimg viém nén ding dé do hoi chitng viém.

5.4. Kha ning gay bénh

Nh&s ¢6 nang, phé ciu khudn thodt khoi su thuc bio va sinh san nhanh tao phin
tng viém vai nhiéu bach cau da nhan va soi huyét. Su hién dién cla soi huyét cho thay
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chan su khuéch tdn ctia khing sinh va su luu chuyén cta dich ndo tiy.

Tir tiéu diém nhiém khudn & tai mii hong, vi khuin phan tdn vao tinh mach va
mach bach huyét, c6 thé gay viém mang ndio ty.

Ph¢ cdu khudn gay bénh & dutng ho hip dudi (viem phéi, phé quan, viém phdi thuy
v viem mang phéi). Ngoai ra gay viém tai-mii-hong, xoang, tai, viém mang ndo tly.
5.5. Dich té hoc

Mac di Ia vi khufin gdy bénh chuyén biét nhung ching 14 vi khudn s6ng trong
hong nén <6 thé goi 14 vi khudn gdy bénh co hoi (40-70% ngudi khoe cé mang
Pneumococci doc nhung khong gay bénh do niém mac cé kha nang dé khdng cao).
Bénh khong gay dich, thudng 12 tu nhiém vi vi khudn cong sinh, xay ra vio mua lanh.
Tré em, ngudi gia, nhimg ngudi mic bénh viém man tinh nhr xo gan, ung thu, suy
giam mién dich dé nhiém bénh boi phé€ cdu khudn (phéi tiém ching).

5.6. Chan doan

Khdo sat bénh phdm (ddm, mi, mdu, nude ndo tiy...) nhuém Gram tim vi khudn
c6 dang cap do6i, hinh ngon nén, ¢6 nang. Pudng xam nhip, cing véi ty 1¢ vi khuan so
vdi cdc vi khudn khic va éi luc vai mo 1a nhimg yéu t6 quan trong.

Nudi cdy trén méi truong thach méu, thach chocolat va lam céc thir nghiém:
~ Tan bdi mudi mat: vi khudn tan bdi mu6i méat.
— Tinh nhay cam véi optochin: vi khudn nhay cam véi optochin.
— Lén men dutmg Inulin: phan tng duong tinh.
— Thi nghiém doc tinh & chudt: vi khudn cé doc tinh trén chuot.

5.7.Tri liéu

— Bénh do ph¢ ciu khudn thudmg gy tlr vong & viing khi hau lanh nén phai tiém
chung.

— Nhay vai penicillin G va nhiéu khdng sinh khdc nhu macrolid, chloramphenicol.
— D¢ khdng vi sulfamid va tetracyclin.
TU LUQNG GIA: Chon cau tra 1oi diing
I. Vi khudn bach hdu la:
a. Truc khudn Gram (-) d. Vi khudn da hinh
b. Truc khuin Gram (+) e. b, d

¢. True khudn ¢6 bao



a. Da d. HO hép trén
b. Niém mac sinh duc e. Miu
c. K&t mac mat
3. Thanh phén carbohydrat C cila Streptococcus co trong:
a. Thanh té€ bao d. T€ bao chat
b. Mang 1€ bao e. Nang
¢. Thé nhéan
4. Pac diém cta vi khuan lao:
a. Moc nhanh trén moi truong tﬁgch mdu
b. Tiét noi doc to
c. Tiét ngoai doc ta
d. Téc d6 tang truong cham
e. Nhay véi ervthromycin
5. Thanh phén chiém 40% trong lwong vi khudn lao:
a. Acid teichoic d. Lipid
b. Polysaccharid e. Protein

c. Peptidoglycan

TAI LIEU POC THEM

I. Madigan, Martinko and Parker. Brock Biology of Microorganisms. 9"
edition, 2000.

J. C. Sherris. Medical Microorganisms. 3" edition, Prentice-Hall
International Inc., 1994, ,

J. Freney, F. Renaud. W. Hansen, C. Bollet. Manual de Bacterologie
Clinique. 2 edtion, Elsevier, 1994
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VI KHUAN GAY BENH NGOAI DA

MUC TIEU

L. Cé thé ly trich, nuéi cdy dugc cde vi sinh vat gay bénh.

2. Mo td duge cdu triic tong qudt va tinh chadt cua khdng nguyén cua vi khudn.
3. Néu duoc khd ndng gdy bénh va cdch truyén nhiém.

4. Nam duge nguyén tdc diéu tri bénh nhiém do vi sinh vdt.

1. STAPHYLOCOCCUS AUREUS

1.1. Pac diém

Vi khudn s6ng cong sinh trén da, miii hong cla ngudi. Thong thuémg ching
khong nguy hiém, nhung c6 thé gay bénh khi vuot qua hang rao bao vé ctia da hoic
I6p mang nhay, d6 1a khi 16p da bi t6n thuong, dau tai, nhé rang ...

Staphylococcus aureus 1 loai vi khudn c6 sic chiu dung 16n nhat trong nhém vi
khudn Gram duong.

Vi khudn khong sinh bao tir, ¢6 kha nang dé khéng vdi nhiét do, cé thé chiu duge
nhiét 4o 60°C trong 30 phuit, khong chiu duge tic dong cua vai loai phdm mau nhudm
vi khufin nhu tim gentian, dé khdng t6t hon nhimng vi khudn khdc véi nhitng chat tdy
trung nhw phenol, clorid thiy ngan, chiu dugc tdc dong cla ap sudt thim thau.

Kha nang san xuét enzym catalase 12 mot dac diém dé phan biét véi Streptococci.
Vi khuan con cé kha nang tiét ra B-lactamase nén dé khdng dugc cic p-lactamin.

1.2. Hinh thai va nuéi cay

Cau khudn Gram duong, dudng kinh 0,7-1,2 um (nhimg Staphylococci gay bénh
thuong nho hon so véi loai khong gay bénh), sip xép dang chim nho la déc trung cho
Staphylococcus aureus, ngodi ra ¢6 thé x€p chudi ngén, cap doi thy moi trudng nudi
cdy ran hay long.

Nu6i cdy ¢ 20-24°C trong moi trudng gidu chit dinh dudng co6 thé cho nhimg
khudn lac vi khufin mau ving (do sin xudt hai loai sic t8 carotenoid: §-carotenoid va
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méu c6 thé cho huyét giai B hodc y.

1.3. Khang nguyén

Polysaccharid A va B la hai khdng nguyén cia t¢ bao giip phan biét
Staphylococcus aureus va Staphylococccus albus bing phan (ng mién dich hogc.

Polysaccharid A dugc san xudt boi Staphylococcus aureus va polysaccharid B dugc
san xudt bdi Staphylococcus albus (khong gy bénh).

Acid teichoic ¢6 tinh khdng nguyén.

Khéng nguyén ciia nang: Chi c6 & mot s6 ching Staphylococcus aureus san
xuit mucoid, khéng nguyén chira khoang 70% carbohydrat (trong d6 khoang
1/3 1a glucosamin), c6 thé chéng lai su thuc bao.

1.4. Ddc td va enzym

Poc to

Staphylosin: Ngoai doc 16 gdy hoai tir mo. La mot hemolysin a, B, v, ¢6 & nhimg
chiing vi khudn gdy bénh. Vet thuong bi loét do téc dung cia doc t6 loai nay.

Leucocidin Diét bach cdu da nhin.

Exfoliatin: La ngoai déc 16 gay tréc mang da, c6 tinh huGng da, tao nhitng vét
bong. Bénh thudng xdy ra & tré em.

Enterotoxin: Ngoai doc 16 gay ngo doc do thirc dn hay viém ruot cdp tinh, chi
c6 & vaai chung. Gay tiéu chay vai ngay roi hét.

Péce 16 gay hoi chiing soc.

Enzym

Coagulase: Quan trong nhit. Lam dong dac huyét twong, day la mot dac diém
ciia tu céu gdy bénh (coagulase (+) Ia gy bénh). Enzym lam dong dac fibrin,
tao ra mot vich che chd vi khuéin nam giita, dung chymotrypsin va tetracyclin
thiy phan chat nay.

Fibrinolysin: Ciing ¢6 & nhitng chung gy bénh, enzym nay thuy phan fibrin
lam tan cuc mau dong thanh nhimg cuc nho lam nghén mach.
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két, gitp vi khuan khuéch tdn (chat niy con duge sir dung cho nhimg ngudi
khong tiém tinh mach duge nhung mudn thuéc thdm nhanh: phoi hop thuée va

hyaluronidase).

= PHlactamase: Dugce san xudt boi nhimg chung dé khing.

1.5. Kha ndng gay bénh

Staphylococcus aureus ghy vét thuong mung mi va hoai tir mo, cé thé dua dén

vét thuomg o tinh mach va dac biét la nhimg khoi huyét nhiém khuan c6 thé dan dén

viém ming trong tim, viém phoi viém méang nao, viém tuy,

Vet thuong trén da, dudi da, niém mac

Trén da gy mun nhot, chin mé. Ciing c6 thé dua dén nhiém khuén huyét.

= 8. aureus gdy mot bénh trén da goi la hoi ching “bong da™ hay bénh Ritter,

thinh thoang ¢6 thé tim thay & tré so sinh. Da trd nén do, nhin nheo va dé va
khi dung phai véi mot viing nhdm xung quanh va sau dé tréc da.

Bénh vé da pho bién hon do Staphylococei 14 bénh chéc 1. O day nhiém trung
xay ra & bé mat nong hon, giéng nhu mot miéng bang gan lén phia ngoai da.
Bénh chdc 16 xudl hién nhu nhimg vét phéng ri nude vang. Chéc 16 c6 thé xudl
hi¢n ¢ nhiéu ving trén co thé nhung thuong thdy & vung xung quanh mii va
trén moi khi ¢6 s mili.

HOi ching s6c do doc 16. Do S. aureus sin xudt doc 16, gay s6t nhanh, nén mira
v liéu chdy sau d6 dau hong, dau co va phit ban réi tréc da nhal 12 trong long
ban tay va ban chan. Huyét ap ting dot ngot din dén st va truy tim. Nhimg
nghién eiru cho thay hoi chitng s6c¢ ¢6 thé do vi khudn ¢6 & nhiéu noi trong co
thé, chung sinh sin vA duge bao boc ky. Ngudi ta thdy rang vét thuong la cira
ngd cho vi khudn xam nhip vio mo. Gac thim hit t6t sé lam Staphylococci
phét trién 16t trong diéu kién 4m dich bj & dong trong gac dat vao vét thuong,
Khi ldy ra nhing gac i dich, hoi chimg s6¢ duge giam. Ngay nay ngudi ta
thuomg dung nhimg gac ¢6 su hap thu dich kém hon nhé nhitng vilt licu thay cICu_
d¢ tao mot mai trutmg it ¢6 lgi hom cho stf phdt trién cta vi khudn,

Viém tai -mai-hong: viem amidan. viém Xoang

Nhiém khuan huyét do bién chimg hay do khong chita tri cic bénh tren,
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Ngo doc do thire dn do enterotoxin di ¢6 sin trong thirc an nhiém S. aureus. Triéu

chitng: 2-3 gid sau khi an bi tiéu chay nang, 6i mira, 24-48 gid sau thi hét.

Viem ruot cap tinh do dung khiang sinh ¢6 phd réng va it hap thu trong théi gian dai
diét nhimg vi khufin nhay cdm d€ lai S. aureus dé khing gay ngé doc.

1.6. Chan doén
— Cay trén thach mau: khudn lac tron, c6 thé c6 huyét giai B hodc y
Khao sat dudi kinh hién vi cho thdy vi khuin Gram duong xép dang chiim nho
dac trung hay dang cap doi, chudi ngan.

— Lam phan ting coagulase, 1én men manitol, xem sic td, néu cdn thi lam phan
irng desoxy ribonuclease.

1.7. Tri liéu

Penicillin G, cephalosporin. Hién nay 90% S. aureus di dé khang ampicillin. Néu dé
khiang methicillin v cephalosporin thi ding vancomycin. Ngoiii ra ¢é thé ding cédc
macrolid.

2. VI KHUAN GAY BENH PHONG: MYCOBACTERIUM LEPRAE

2.1. Pai cuong

Mycobacterium leprae 1a tdc nhan gay bénh phong (leprosy hay bénh Hansen).
Tir nhiéu thé ky bénh phong duge coi nhu mot tham hoa, vi né khong giél chét bénh
nhén nhung cudc séng dudmg nhu da cham dut.

Vi khudn nay duge Gerhard Armauer Hansen (im ra vao nam 1874, Vi khudn la
nhimg truc khudn, chi bit mau trong phuong phép nhuom khing acid-con. Khéng nuéi
duge trén moi truong trong phong thi nghiem. Pén nam 1960 nguoi ta nudi durge
nhimg vi khuén niay trén ban chan cta chuot, dén nam 1969 cdc nha khoa hoc tai
Hansen's Disease Center ¢ Carville Louisiana da kham phd ra rang ching ¢6 thé phat
trién trong co thé cua loai tatu.

2.2. Kha nang gay bénh

Mycobacterium leprae gay bénh phong. Bénh giy 16n thuogng man tinh & biéu
mo va day thin kinh. Bénh tién trién cham, théi gian G bénh ¢ thé kéo dai 3-6 nam.

Bénh phong o hai dang:
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— Dang nhe (dang phong cu): Trén da ¢6 nhimg vét nau, khong nhay cam, bao

quanh boi moét go hay nhitng sdn nho. Co6 r6i loan thin kinh, nhung nhe, bénh
tién trién cham (trung binh 18 nam).

~ Dang dc tink (dang phong u): Vi khudn tham nhiém biéu bi tao nhiéu cuc ctng
va |oét tao vét thuong & da va day thdn kinh. Bénh nhan s& bj mit cam gidc &
nhimg viing bi t6n thuong. Tén thuong thdn kinh nang, tén thuong & xuong, co
lam co rit co, ¢6 thé gdy rung d6t ngén tay, chan. Tén thuong véi nhitng cuc
I6n ¢ ngoai da nhat 1a ving vdch miii, tai 1am khuén mat bi di dang.

2.3. Dich té hec

Ngudi la tdc nhan mang madm bénh. Bénh ldy qua nhitng vét thuong & da do ti€p
xtic v&i chat tiét cua vét thuong ngudi bi bénh phong. Vi khudn tim thdy rdl nhiéu
trong dang phong u, dang phong cu it hon. Ngoai da va thdn kinh cdn c6 thé tim thdy
vi khudn & duding ho hép trén, than, gan, lach va méu,

Lay truyén kha chidm trong cdc vang c6 dich. Vi khuén thai ra cé thé séng 1-2
ngay, m&i nghy mot ngudi cé thé thai ra 10" vi khudn.
2.4. Mién djch hoc

Cé nhitng ngudi bi nhiém vi khudn nhung khéng phét trién thanh bénh do ¢6
mién dich t&€ bao t6t, nhing ngudi ¢6 suy giam mién dich s& c6 nhimg biéu hién
lam sang.

Néu ddp (mg mién dich t€ bao mot phédn: biu hién bénh lam sang s& & dang
phong cu, it t6n thuong v it vi khudn & mo, it 1ay nhiém. Nhung néu mién dich t& bao
suy gidm biéu hién lam sang sé & dang phong u, véi nhiéu chat ti€t & mili, vét thuong
ngoai da, la nguén lay nhiém rdt Ién cho nhimg ngudi xung quanh.

Suy giam mién dich trong bénh phong chii y&u lién quan dén lympho T.
2.5. Chan doan

Truc tiép

Trich tir dich mai hodc vét thuong & da hodc lam sinh thiét va nhuém mau tim
dang vi khudn noi bao.
Gidn tiép

Dung lepromin (chat tiét ra tir mo chia vi khudn hai) tiém duéi da, sau 24-48 gid
s& cho phan {mg tang cam kiéu cham giéng nhu phan ing tuberculin. Phan img duong
tinh: dang ci; phan itng am tinh la dang u hii do khong con mién dich. Phan img nay
¢6 thé cho phan ng chéo véi tuberculin,
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— (6 thé ding cdc khdng sinh nhu: rifampicin, dapson, clofazimin, sulfon dung
trong viing dich d& ngan chan sy lan truyén. Phéi ph6i hop thudc dé trinh khing
thudc. Hién nay, diéu tri theo phéc dé phong chong phong quéc gia.

~  Chiing ngita: ¢6 thé ding vaccin BCG nhung két qua khong déng déu.
TU LUQONG GIA: Chon cau tra lvi diing

1. C6 thé nhan dinh S. aureus mot cdch nhanh chéng va don gian dya vao:

a, Hinh dang va cdch xip x&p 1€ bao ¢, Phén g sinh héa
b. Hinh dang khém d. Phan (ng coagulase
2. S. aureus 1a vi khudn gdy bénh:
a. Chuyén biét c. C6 doc 16 nguy hiém
b. Co hoi d. Tat ca
3. Cic chimg bénh géy ra do S. aureus san xudt dgc to:
a. Mun déu dinh ¢. Viém hong
b. Tiéu chay d. T4t ca

4. Cach lay truyén vi khudn phong nhiéu nh4t la qua:

a. Mdu c. Vét thuong
b. Tiép xic d. Rau thai
5. Bénh phong gay:
a. Tén thuong ngodi da ¢. Tén thuong thin kinh
b. Tan phé d. Tatca
TAI LIEU PQC THEM

|. Madigan, Martinko and Parker. Brock Biology of Microorganisms. g
edition, 2000.

2. J. C. Sherris. Medical Microorganisms. 3" edition, Prentice-Hall
International Inc., 1994.
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Clinique. 2nd edtion, Elsevier, 1994.
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VIRUS GAY BENH

MUC TIEU

! Néu duoc cdu triie va phan logi virus.

2. Phan biét e ede giai doan, dédc diém sinh sdn ¢ virus ADN, ARN va retrovirus.
3. Nam dicoe cac phicong phdp phét hién virus.
4. Trinh bay duge mot so bénh gdy bot virus, cdch phéng ngiva va diéu tri.

1. CAU TRUC

Virus la nhom vi sinh vat gay bénh nho nhit, kich thude thay déi 15-300 nm.
Mot trong nhimg virus I6n nhat la virus ddu mua ¢6 dudng kinh khoang 300 nm, gin
bang vi khuan nho nhit nhu Chlamydia, Mycoplasma vd mét trong nhitng virus nho
nhat la virus bai liét 6 dudng kinh chi 28 nm.

Cdc dac tinh chung cia virus: khong phai la t€ bao, ky sinh n6i bao bit buéc, tiy
thudc hoan toan vao bd mdy téng hop protein va ngudn nang luong cia té€ bio chu.
Virus ¢6 ca hai trang thdi noi bao va ngoai bao.

Ciu triic co ban cua virus gom acid nucleic (ARN hoac ADN dang sgi doi hay
sdi don) va capsid (vo protein), goi 1a nucleocapsid. Mot s6 nucleocapsid duoc boc
trong mang bao (hinh 15.1). Hat virus hoan chinh goi la virion.

Ming bap ——

Nucleo-
Capsomere capsid

/ \ Capsid

Acid ]
f Aciil

e B
{ nucleis

Capaid
(hegp thanh
bdi cac
capsomere IJ
Virus khéng miang bao Virus cd mang bao

Hinh 15.1. Cau trac virus cd mang bao va khéng cdé mang bao

Capsid dugc cdu tao boi cic tiéu don vi protein riéng 1& 1a capsomere. SO luong
capsomere dac trung cho moi virus. Vi du, capsid cia herpes dudng sinh duc c6 162
capsomere, Ldp'\ld cua adenovirus ¢o 252 capsomere. Capsid khd bén véi nhiét, pH va
cdc thay doi cia moi truomg. O mot 6 virus, protein capsid bi¢t hoa thanh cic enzym
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trgf gilp viec xam nhdp vao 1€ bio ky chi. Ngoai ra, capsid ciing kich thich tao dap
irng mién dich trong théi gian méc bénh.
Mang bao (envelope) ciu tao bai hai 16p lipid (¢6 dic tinh gidng méng t€ bio & mot s
chil thé) va protein mang dic tinh ctia virus. O mét 8 virus nhu cam, soi... mang bao
con c6 gai chia edc enzym trg gidp virus tin cong. Mang bao ¢6 thé lam cho khong
thay ré dang cua capsid.
Virus ¢6 thé co nhiéu dang: (hinh 15.2)
~ Hinh xodn (helix, helical virus) nhu virus dém thuéc 14, virus dai (a).

= Hinh khéi 20 mat (icosahedron, icosahedral virus) nhu herpes simplex, virus
bai ligt... cfu tao boi 20 mat tam gidc va 12 géc (b).

= Mot s6 virus phoi hgp ca 2 dang nay (complex virus) nhu vai dang thuc khudn,
virus dau mua (c).

LI

Virus d6m thudc la

(b)

3

(ﬂl m[ﬁ Virus
VLR bal liét

Virus dai Virus herpes
) simplex
(a)

(c)

Thuc khudn thé
{bacteriophage)

Virus déu ciim

Hinh 15.2. Cac dang cau tric clia virus
2. PHAN LOAI
Mic di sy t6n tai clia virus da duoc chimg minh boi Beijerink tir nam 1898,

nhung dén nam 1920 nguoi ta méi bat ddu phan loai ching. Sy phan loai virus chu yéu
dya vao trieu chimg bénh va cdch truyén virus. Vi du nhém virus gdy viém gan gém
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cac virus co cung dac tinh giy viém gan la virus viém gan A, virus viém gan B, virus
sOt vang da, virus sot Rift Valley.

Tir 1940-1970, phan loai virus duge dua vao hinh thdi virion (kich thudc tiéu
phén, ciu tric), dic tinh sinh hoc (cdc dac tinh cua virus va huyé€t thanh hoc), dac tinh
Iy hoa cua virus (ban chat va kich thuGc genome, sd luong va kich thudc protein virus).

Tir 1970 rg di, phan loai virus theo trinh tu genome va ki€u sao chép thong tin
cung nhu moi quan hé vaéi vat chi.

Tur nhitng nam 1980 dén nay, ngudi ta phin loai virus theo kich thuéce, hinh
dang, cdu trdc va tinh déi xing (dua vao kinh hién vi dién tir va k¥ thuat nhuém am
ban (negative staining), két hop vdi ban chét cia genome.

2.1. Phan loai virus theo ban chat bd gen (genome)

Genome virus chira thong tin di truyén ma héa trong ADN hodc ARN. Acid
nucleic cua genome virus ¢d thé 1a soi don hodc soi doi va & dang thang hodc vbng
hoac phan doan. g

Virus Virus Virus
ADN ADN ARN «» ADN
< 5 7 N\ el N
B gen s ARN ds ADN

v viri 55 ADN ds ADN ss ARN ds ARN
SRR VIEIoN (Retrovirus) (Hepadnavirus)

Hinh 15.3. Phén loai virus theo bé gen

Nam 1971, David Baltimore dé nghi hé thong phin loai virus dva vao acid
nucleic trong virion, Khi d6 virus duge phan thianh sdu nhém genome khac nhau nam
trong ba nhom Ién. Nhém thit nhét gém cdc virus cé vat liéu di truyén 1a ADN, nhom
thit hai gom cie virus ARN via nhom thir ba gdm céc virus dung ca ADN va ARN lam
vt licu di truyén nhung & céc giai doan khéc nhau trong chu ky sinh sin ciia chiing.

(renome chira ADN

Nhom 1: Chiza ADN soi kép (ds ADN). Vi du nhu Adenovirus, Herpesvirus (xodin
thang), Papovavirus (Xoian vong).

— Nhom 20 Chia ADN soi don (ss ADN). Vi du nhu Parvovirus (dang thang), vai
thuc khuan thé trén E. coli (dang vong).

2.2. Phan loai virus theo kha nang gay bénh cho ngudi

Genome chita ARN

— Nhoém 3: Chita ARN soi don (ss ARN). Gém loai ¢c6 ARN sogi duong, cung
phan cuc giong mARN (cic Picornavirus, Togavirus, Flavivirus) va loai c6
ARN s¢i1 dm, phian cuc d6i nghich véi mARN (cdc Paramyxovirus, Arenavirus,
Orthomyxovirus, Rhabdovirus).

-~ Nhom 4: Chita ARN soi kép (ds ARN). Vi du nhur Reovirus.,
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Bang 15.1. Phan loai mét s& virus gay bénh cho ngudi

lsn quan_H0 nucieic B2° Ch i trang
Da, niem Herpesviridae ADN + Varicellovirus Thiy déu (varicella)
mac
Alphaherpesvirinae Bénh Herpes
Poxviridae ADN Orthopoxvirus Bau mua (variola)
Paramyxoviridae = ARN +  Morbillivirus Sdi (measle, rougebole)
Rubulavirus Quai bi (mumps)
Budng hé Orthomyxoviridae ARN + Influenzavirus A, B Cuam (influenza)
hap
Picornaviridae ARN 0 Rhinovirus Cam lanh (cold)
Coronaviridae ARN + Coronavirus SARS
Adenoviridae ADN 0 Mastadenovirus  Viém dudng ho hap
N6i quan, Picornaviridae ARN + Enferovirus Coxsackie, ECHO ...
Sinh duc, Hepatovirus Viém gan virus siéu vi A (HAV)
Mau
Flaviviridae ARN + Flavivirus Sot Dengue, sét vang da
Virus viem gan C  Viém gan virus (HCV)
Coronaviridae ARN + Coronavirus Viem rudt do virus
(viralgastroenterotitis)
Retroviridae ARN + Lenlivimae AIDS
Hé TKTW Rhaboviridae ARN Lyssavirus Bénh dai (rabies, rage)
Bunyaviridae ARN + Viém nao (arboviral
encephalitis)
Picornaviridae ARN 0 Enterovirus Bénh bai liét (polio)

Genome chita ARN chuyén déi thanh ADN va nguoc lai
— Nhém 5: C6 retrovirus chita ARN nhumg sao chép qua ADN trung gian.
— Nhém 6: C6 HBV ngudi chita ADN trong virion nhimg ¢6 ARN trong sao chép.

3. QUA TRINH NHAN LEN cUA VIRUS

Su nhan lén cia virus gdm 3 giai doan chinh (hinh 15.4).

M

o,

3.1. Khgi dau

Gan vao

Sao chép va biéu hién gen virus.

Phéng thich virion trudng thanh tir t& bao
lai, trudmg thanh va phéng thich.

Nhiém khoi diu gém cic budc: Gin 1€ bio, xam nhéap va bo vo.

nhiém gom cdc bude sau: Hop nhit

bay Ia su gan dac hiéu cia protein dinh -virus vio thu thé cia &€ bao. Thu thé
virus trén bé mat t& bao 1a glycoprotein hoac g6c carbohydrat trén glycoprotein. Diy la
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dong hoc cua cic phan tr tham gia.
~ Pha gan ¢6 anh hudng chinh dén sy gay bénh cla virus va quy€t dinh thoi gian
nhiém cua virus.

Binh ¢~ Bo vo Sao chép genome M
oOoO— o — -
Bi vao 120
.\_‘I‘ —
Té baa chat ‘“‘ Nhan  J-=m
Mg o Phién méa genome
Dich ma
- . - Hop nhét lai

%ng thich e TrLrUng thanh ’

" J

Hinh 15.4. Su nhan Ién cla virus

Xam nhap

Xdy ra trong thisi gian khd ngdn, thuong 1a vai phit. Qué trinh nay cdn nang
lwong. Cée co ché xam nhap bao gém: thuc bdo (endocytosis) 1a co ché phd bién nhat,
dung hop (fusion) chi & virus cé mang bao, ghuyén vi (translocation) xay ra khd hiém
va bam (injection) xay ra & hdu hét thuc khuan thé.

Bo vo

Xay ra sau khi virus xam nhap viio hodc khi mang virus hgp nhit mang t€ bao
(d6i vdi virus 6 mang bao). Lic nay capsid virus bi thodi héa timg phdn hoac hoan
toan hoac loai bo va phéng thich bé gen cua virus,

Sur bo vo xdy ra trong thé nhan hodc trye tép trong 1€ bao chat.
3.2. Sy phién ma va sao chép genome

Virus ADN
Nhés mot protein cta virus nén ADN virus khong bi cat bai DNase ciia t€ bao chu.

Phién mi va sao chép genome cua virus ADN soi kép xay ra trong nhan
{Adenovirus, Baculovirus, Herpesvirus...) hay xay ra trong t€ bio chat (virus dau mua
¢6 polymerase trong virion). O virus ADN soi don, phién ma va sao chép genome xay
ri trong nhan, tao soi kép ADN trung gian trudc khi tao mARN (cac parvovirus).

Virus ARN

() virus ¢6 ARN s0i kép (Reovirus, c6 polymerase trong virion), sao chép xay ra
trong 1€ bao chat, sgi am ARN duogc phién ma thanh mARN.

O virus ARN duong, soi duang ARN ¢6 thé duge phién mé truc Liép thanh mARN
(virus bai li¢t) hoac dimg enzym reverse transcriptase dé phién ma ngugc thanh soi kép
ADN trung gian, sau d6 tao mARN (cdc retrovirus).

O virus ARN am, sgi am ARN duoe phién ma thanh mARN.
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55 DNA (+)
vIrus ss DNA H

i T4) virus

RS WS NS\
ds DNA (1) Téng hop i - \ /T&ng hop son +

virus Ds ADN trung gian
2 2 P & Phién ma
RO OO RS

Phién ma
\\ / 55 RNA (+)

Phién ma retrovirus
Co thé duac mHNA P S0 +
diing truc 1uap {cé nghia +) I "sg: (HIV)

W
s5 RNA (+) 55 RNA () ds RNA ()
virus Virus virus
(MS2, palia) {reavirus)

Hinh 15.5. Su phién ma cla virus

Virrus cb mang bao
chia ADN

Mang bao cha virus bam vao va
hap nhét vai mang 1§ bao chi

Protein cla virus
#Xam nhap ¢ thé chén vao

mang 18 bao chl
va mang nhan

Nhén vé bao
lay acid nucleic

Phign ma
Sao chep

Hinh 15.6. Su nhén |én ¢ virus ¢ mang bao chita AND
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3.3. Su hop nhat, trudng thanh va phéng thich
Giai doan cudi cua qud trinh nhan ban virus gém ba budec.
Hop nhit 12 tit ca cdc thanh phin cin thiét tp hop véi nhau dé€ tao virion trudng
thanh & vi tri dic biét trong 1€ bao.

Truong thanh 14 giai doan hat virus tr thinh gdy nhi€ém duoc. Khi su hop nhat
hode trudmg thanh bi ngan chin, hat virus tao ra 1a cdc capsid rong khéng chira genome,
s¢ khong gay nhiem. Thudng thi loai khong gay nhiém cao hon loai nhiém nhi¢u. Vi du
0 cac 1€ bao nhiém virus bai liét, ti & tao cic hat khong nhiém so v&i cic hat nhiém
khoang tir 30 dén 1.000 lan,

Phéng thich la budc cudi cha qud trinh sao chép virus. Déi véi virus ly giai (hiu
hét virus khong ming bao) thi 1€ bao nhiém v& bung va gidi phéng virus. Da6i vai virus
¢O mang bao thi virus nay mdm qua mang 1€ bao va ra khoi t€ bao (hinh 15.6) hoac
vao bong noi bao trude khi phong thich.

Toan bo qua trinh sao chép dac biét cha retrovirus duge minh hoa trong hinh 15.7.
ARN cua virus duge ding lam khuén dé t6ng hop mot day ADN don nhd ¢6 enzym
reverse transcriptase, sau do diay ADN niy lai tr& thinh khuon dé€ tao soi ADN bé sung.
ARN cuia virus bi hity va hai day ADN xoén lai tao soi xodn kép. ADN kép di vao nhan va
chen vao mot trong cdc nhiém sic thé cla 1€ bio vat chi, tao provirus, tié€p tuc ma héa cho
mot retrovirus mdi (dav 14 tién trinh cua virus gay ung thu bach cau va cua HIV).

ARN clia virus o Sau khi mdt vo boe, sy phién ma ngiide
bd gen virus tao ra s¢i ADN kép

-
MENgYAD'  stal odi ADN

Capsid \ dﬁng nhit
Reverse
transcn pta.&e

V““*' xam “?-ﬁp ADN virus tich hap
20y 1€ bao chu vio nhin t& biao
Virus— Ry chil tao provims

ADN nhiém sdc

thé t& bio chi Provirus
Hinh 15.7. Cd ché tao provirus cua Retrovirus

b
N
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4. TAC DONG CUA VIRUS NHIEM TREN TE BAO CHU

Khi nhiém vio € bao chi, virus ¢6 thé gy ra bon loai tiac dung sau: nhiém ly
gidi lam phd huy va chét t€ bao: khong gay chét nhung chuyén thé t& bao binh thudng
thanh u; nhiém dai ding va nhiém tiém 4n (hinh 15.8).

4.1. Pha hiy va lam chét té bao

Tac dung hiy hoai t€ bao cua virus cé thé dé dang quan sédt bang kinh hién vi
quang hoc khi t& bao dang bi nhim nhiéu nhat trong mo nubi cdy. T& bio chét cé thé
vi bi virus lam ngimg téng hop ARN. ADN hodc protein cua t& bao. Co ché dép img
khac nhau va ¢6 thé ¢6 canh tranh ARN pelymerase IT nhan that va cdc y&u t6 phien
m4d clia (€ bao, thodi héa mARN 1€ bao cha, bét hoat phiic protein gan cAMP vi nhimg
€0 ch€ khdc. Virus nhiém cing cé thé cim ing chuong trinh chét cia 1€ bao
(apoptosis). Tic dung clia virus nhiém trén t€ bio chii trong moi truong caa co thé (in
vivo) khé nghién ctru hon la trong & bao nuoi cly (in vitro). Cic r6i loan chitc nang do
tic dung gdn gay chét cta virus trén t€ bao (vi du cic thay d6i vé thanh phin cia
khung 1€ bao) va tic dung thit cép do dap tng mién dich va phan (ing viem la céc yéu
16 quan trong.

4.2. Chuyén thé t& bao binh thudng thanh u

Nhiéu thay d6i vé cdu tric va chic nang c6 thé xay ra trong t€ bio khi & bio
khong bi giét boi virus nhiém. Cac thay déi nay thuéing cé trong sao chép cla virus cé
bao, phéng thich bing cich nay chéi qua mang t&€ bao (vi du virus cum). Trong co thé,
su hién dién cia cic khing nguyen dac hi¢u cho virus trén bé mat 1€ bao khéi ddu dép
(g mién dich, han ché € bao bi nhiém. Cic thay ddi cia mang sinh chat ciing ¢6 thé
lam thay déi chitc nang t& bao chii, do dé nhiém virus c6 mang bao din dén dung hop
té bao va tao té bao da nhan.

C6 1€ nghién citu quan trong nhét va nhiéu nhat vé tac dong khong gay chét ciia
virus la chuyén thé € bao do sur hién dién cia ADN virus. Dac trung clia hién tuong
nay la thay déi di truyén tir kiéu hinh binh thuomg thanh kiéu hinh “chuyén thé”. Cic
1€ bao chuyén thé c6 mot s6 dic tinh khdc t€ bao binh thuéng. Vi du ching tang
truong ¢6 mat do cao hon khi nuéi cdy, lang truémg it dinh huéng hon, it phu thudc su
cung cap yéu (0 tang trudng hon, tao khudn lac trén thach mém. Ching ¢6 xu hudng
ndi buGu ung thu & dong vat hoac chuot 16n thuong mién dich va biéu hién dién hinh

mot 6 chitc nang cha virus chuyén thé.
4.3. Nhiém virus dai ding va tiém an

Trong nhiém dai ddng, virus nhan lén lién tuc trong thoi gian dai. Sinh vat b
nhiém virus dai dang 1a do mat kha nang phong vé, khong két thiic qui trinh nhi&m
duge. Vidu: nhiém man tinh virus viém gan B, Trong nhiém tiém dn, bo gen virus vin
con trong & bao & trang thii khong sao chép, hodc 1a hgp nhat vao ADN t€ bio chi
hodc la mot episome doc 1ap. Mot s6 gen virus co thé biéu hién khi tiém dn va maot sé
tdi kich hoat nhiém tiém dn. Tiém 4n Ia dic trung quan trong clia nhiém cdc virus
herpes. Vi du cde virus herpes simplex, virus varicella-zoster, virus Epstein-Barr,
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T€ bao
uphin Chuyén thét
chia & biao binh
Chuyén thé Q huting
thanh u

TE biao thanh 1€ bio

Virus '-
iy i
Gin Truyén Sinh sin Tg bao dﬂti‘g’, ! g

vi phdng
thich virus
Nhi&m
Phéing thich dai d.ing
virus tif i, g
khong lami€  *

o chét
K Nhiém
= tiém dn

CH  virus  nhung
khbng gy hai t&
bao, sau d6 nhap
viio nhitm ly giai

Hinh 15.8. Tac dong via virus nhiém trén té bao chl

5. CHAN DOAN
5.1. Cac phuong phap truc tiép

Céc phuong phép dé tim virus khé, t6n thai gian hon tim vi khudn. Ly do virus
ddi hoi 1& bao ky chi phai séng dé sinh san, phai ¢6 di cdc loai mé séng phit hop dé
tang sinh virus.
Mot s6 phuong phép truc tiép thudng sir dung:
~ Cdy phoi.: Cay virus vao tring c6 phoi.

~ (Cdy té bae: Dung t€ bao tdch khoi mo séng va nhan té bao con kha nang phan
chia. Cho té bao vio trong dung dich dinh dudng, sau dé ciy virus vio trong t€
bao, Céc loai 1€ bao thudmg ding 14 1€ bao than khi, t€ bao than tho, 1€ bao phoi
ngudi. Cic 1€ bao bit nguén tir nhilng t6 chic ung thu cé tir cung (t€ bao Hela),
t€ bao ung thu mo ludi (1€ bao KB) hodc t& bao bi ung thur héa trong qua trinh
nudi ciy nhur t€ bao than chuét con (t€ bio BHK), 1€ bao than khi (t€ bao Vero)
ciing duoc dung nhiéu.

~  Quan sat kinh hién vi dién ne: Mau mé6 c6 thé duoc xem xét truc tiép hay sau
khi phong phi bang nuéi céy,

Thue khudn thé duge xem nhur mét mo hinh dé nghién ciu cde giai doan phat
trién cua virus.
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5.2. Cac phuong phap gian tiép

Céc phuong phdp nay tim khdng thé chéng virus trong huyét thanh bénh nhan.
Mot s6 phuong phédp gidn ti€p hay sir dung:
— Phan (mg c6 dinh bé thé.
— Phin (ing mién dich men (ELISA) hay mién dich huynh quang (FIA).
~ Phan tng c ché ngung két héng ciu.
— Phat hién acid nucleic ctia virus theo PCR hay RT -PCR

6. TRI LIEVU

Khéng sinh khéng c6 tdc dung vi virus k¥ sinh noi bao, khéng c¢6 cdu tric riéng
cin thiét cho su tang truong va chuyén héa. Thudmg sit dung cdc héa ligu phdp sau dé
tic ché su nhan lén cua virus.

Chat tee ché virus bdm vao thu thé bé miit té bao ehi. Vi du, amantadin bam
canh tranh nhimg vi trf trén bé mat t€ bao cin cho viéc ¢6 dinh cua hat virus.

Cde chdt e ché tong hop acid nucleic. Vi du cdc chat cé cdu tric tuong tu
nucleosid nhu iodosuridin gay chén sai vao ADN virus, lam cho virus khong thé sao
chép duoc. Azidothymidin (AZT), dideoxyinosin (DDI) va dideoxycitidin (DDC) diéu
tri AIDS do (¢ ché€ enzym reverse transcriptase.

Cédc chat iic ché téng hop protein. Vi du methiazon.

Cdc chat ire ché profease. Vi du indinavir, ritonavir, saguinavir.

Cdc loai khdc. Vi du foscarnel, novirapin.

Huyét thanh chita cdc khang thé ddc hiéu chéng virus (1gG, IgA, 1gM..) dé
phong ngira, tri liéu.

Interferon 1a nhitng chit c6 ban chat protein, dugc sdn xudt tir cdc t€ bao duge
kich thich do nhiém virus. Co ché tic déng chinh chua duge biét nhung cé kha nang dc
ché virus nhan Ién trong € bao, kich thich hoat dong mién dich nhu tang kha néng
thuc bao cua dai thuc bao...

Vaccin c6 thé duge san xuft bang cach 1am bat hoat virus bing tic nhén ly, héa
hodc st dung virus song giam doc lue.

7. NHUNG VIRUS GAY BENH CHU YEU G NGUOI
7.1. Virus gay bénh & da va niém mac

Virus dau muaa (smallpox virus, variola virus)

Pai cuong - hinh thé: Thuoc ho Poxviridae, cdc virus ho nay thudng giy
nhiém chim, dong vat cdé vi va con tring, La virus ADN, Virus dau mia khi lén
(kich thude 0,1 x 0,2 x 0.3 um), hinh vién gach hodc trimg. Céu tric phifc tap, sao
chép trong t&€ bao chit cla t&€ bao nhiém, c¢6 mang bao khong cdn phai ndy mim va
khong cdn cho su nhiém.
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Khd ndng gay bénh. Virus gay bénh dau mia, bit ddu bing sot, sau d6 biéu hién
boi vél thuong trén da. C6 hai dang ddu mua 1a dang nang va dang nhe.

Bénh truyén nhiém tir ngudi sang ngudi do 1iép xiic véi chit bai tist tir vél thuong
o da hay qua duong ho hdp hay do dung cu nhiém.

Chan dodn. Nuoi duge trong phoi ga (gay nhimg not boc trén mang dém) va nhiéu té bao
nuoi cdy in vitro khic. Chan dodn bang soi kinh hién vi dién tr; thir két tha mién dich.

Chung ngira. Do khong c6 téc nhan dac tri, nén chiing ngira la quan trong nhat.
Vaccin dadu mua da c6 tir lau (Jenner 1798). Vaccin 14 virus séng gay bénh dau bo,
khong gy bénh & ngudi. Vaccin rat cong hiéu va sy chiing ngira toan th€ gidi da gidp
tiéu diét bénh dau mua.

Virus sdi (measle virus)

Dai cuong. Virus soi thuoc ho Paramyxoviridae, chi Morbillivirus. La virus
ARN s0i don, Am, thing.

Khd nang gay bénh. Bénh soi dé lay. Bi€u hién b&i phan tng viém niém mac
mat, miii, du&mg tiéu hod va ndi médn. C6 thé gay bién ching viem nio, boi nhiém do

vi khudn & dudng hé hdp. Bénh thuong gy st sau 10 ngay, ndi mén sau 14 ngay.
Thong thudng bénh qua di khéng bién ching, bénh duge mién dich sust doi.

Chan dodn. Dya trén triéu chimg 1am sang. Chdn dodn khéng dinh bing céch
phén 1ap virus tir hong hodc nude tiéu trong thdi gian méi bi nhiém 5 ngay. Sau dé
nuodi cdy trén 1€ biao da nhan 1én.

C6 thé dp dung phuong phép khdng thé huynh quang truc tiép trén can nudc tiéu
hoac mau ¢ hong,

Chén dodn huyét thanh dya vao sy tao phic hop ttc ché hemagglutin héa hoac
khiang thé huynh quang gidn ti€p.

Biéu tri. Khong c6 thude dac tri, chi yéu tri trieu chitng, v¢ sinh thin thé, ding
khang sinh ngl‘ra boi nhiém.

Chung ngira v6i vaccin virus di giam doc cho két qua t6t.
Virus quai bi (Rubulavirus)

Bai cuong. Virus quai bi thudc ho Paramyxoviridae, 1a virus ARN soi don, am.

Kha nang gay bénh. Virus gay bénh quai bi, 1a bénh cdp tinh. Virus gy viém
tuyén nude bot, ¢6 khi ci tuyén sinh duc, tuy va mang nao. Bénh lay qua dudng ho
hdp, nue bot tir ngudi bénh sang ngudi lanh, doi khi thanh dich, thudng & noi déng
ngudi (truong hoc, trai linh...). Ngudi mang mam bénh (doi khi chiém 25-30%) la
ngudn lay nhiém.

Bénh quai bi thudng 12 bénh cia tré em tir 3-14 tudi, thanh nién 18-20 tudi. Mién
dich sau khi mac bénh kha bén vimng.

Thai gian U bénh khodng 15-21 ngay, virus nhédn lén & niém mac miéng, két mac,
xdm nhdp vao méu r6i t6a di phét trién gay viém & cdc co quan nhu ming nio, tuyén
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sinh dyc, tuyén tuy, tuyén nudc bot nhung tir day virus lai ¢6 thé xam nhép lai vao médu
gdy su da dang cua bénh.

Chdn dodn. Phan 1ap sém tir nude bot, hong hoac cic vi tri nhiém khéce (dich nao
tiy, nudc tiéu), nuoi cdy trén t€ bao than khi, phoi ga.

Chdn dodn nhanh bang cdch phét hién trén can nude tiéu hoac hong bing mién
dich huynh quang.

Chin dodn huyét thanh biang cdch ding thit nghiém itc ché ngung két héng cdu,
phan (mg ELISA trén khdng nguyén nucleocapsid S (solube) va khang nguyén V (viral).

BDiéu tri. Khong coé thudce dic tri. Diéu tri triéu ching.

Chung ngira. Dung vaccin biing virus song gidm doc, bao vé kéo dai 5-10 nam,
ap dung tiém chung cho tré 5-10 tudi chua méc bénh. Cé thé két hop tiém chiing véi
vaccin chéng s, bai liét, rubeole,

Virus thuy dau - zona (Varicella-zoster virus)
~ Pai cuong: Virus thuy dau thuoc ho Herpesviridae, c6 ADN soi kép, xodn
thang. Virus c6 it t€ bao chil va ¢6 chu k¥ nhin lén cham.

Khd ndng gay bénh. Virus gay bénh phong hay con goi 1a thiy dau. Day ciing 1a
mét bénh ¢6 ndi mdn. Thong thudng khéng nang, nhung bién chimg c6 thé gay viém
n#o, vai bénh nhin bi ung thu mdu mic bénh c6 thé gay tir vong. Bénh dé truyén
nhiém, phai cdch ly bénh nhan, vat dung sit dung phai khir tring.

Chan dodn. Tim € bao da nhan Ién. Virus c6 thé nuoi cdy tir dich mun nudc.
Nhuém khéng thé mién dich huynh quang tim khang nguyén trong t€ bao vét thuong tréc.

Piéu tri. Khong c6 thudc dac tri, nén phai céch ly. diéu tri nhu bénh sdi.

Phong bénh. Ding vaccin song.

7.2. Virus gay bénh dudng hé hap
Virus gay bénh cam

Virus gay bénh cam goém nhiéu loai: Rhinovirus, Adenovirus, Parainfluenza,
Syncytial virus, Coxackie virus. Thoi gian u bénh ngan, tir 12-72 gid. Truyén nhiém do
ti€p xdc true 1i€p (khong khi, nude bot ...) hay gidn ti€p do vat dung.

Bénh nhe, tuy hét nhung phai ngira boi nhiém vi khudn. Khéng c6 mién dich
déing ké.

Virus cim

Dai cuong. Cic virus cim thuéc ho Orthomyxoviridae, ¢6 mang bao. Genome
ARN s¢i don. Phin thanh ba nhém huyét thanh chinh A, B va C dua vao su khdc nhau
cua khing nguyén ribonucleoprotein. Cim A dugc nghién céu nhiéu nhdt va cé
khuynh hudng thay déi khing nguyén dang ké. Ciim B ¢6 tinh khdng nguyén 6n dinh
hon va bung phat ¢6 tinh dia phrong. Cim C gy bénh ril it.
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Protein P

Hinh 15.9. Virus cum A

Virus cim A va B c¢6 nucleocapsid chita tim madu ARN sgi don am, dugc bao
trong mang glycolipid ldy tir mang nguyén sinh t€ bdo chu. Phia trong mang c6 I6p
protein dac hiéu cua virus. Hai glycoprotein dic hiéu cia virus la hemagglutinin va
neuraminidase dugc gdn vio mal ngoii ciia mang bao vi 12 “nhiing gai” khip bé mat
virion (hinh 15.9). Cim C khdc 1a chi ¢é bdy mdu ARN va khong cé neuraminidase,
mac dit n6 ¢6 kha nang phd thu thé khdc. Ngoai ra hemagglutinin cha ciim C gin vao
thu thé t€ bio khac vdi thu thé cia virus cim A va cim B,

Hemagglutinin ¢6 tén xudt phét do né ¢6 kha ning két tap in vitro hong cdu mot
56 loai nhu chim ga, lon. Chiic nang 12 gan vio cédc vi tri thu thé mucoprotein & bé mat
1€ bio hd hip cta ngudi — day 1a buée khai ddu dé nhiém vao 1€ bao.

Neuraminidase la enzym thiy phan khang nguyén, hoat dong trén céc thu thé
mucoprotein cia hemagglutinin bing cdch cit ddu acid neuraminic lam phd huy hoat
tinh cua thu thé, Mot s6 chifc ning cia neuraminidase:

— Bt hoat thu thé mucoprotein tr do dugc tiét trong dudng ho hdp, lam thu thé khong
géan vao hemagglutinin va khong ngan duge qud trinh gan vao t€ bio cua virus.

— Dung hop ming bao virus véi mang 1€ bao chua cdn cho virus di vao.

~ H6é tro giai phong cdc tidu phan virus méi ra khoi 1€ bao nhiém, dé c6 thé nhiém
t€ bao khdc.

Khing thé dic hiéu véi neuraminidase e ché€ virus lan truyén trong 1€ bao chu bi
nhiém va han ché lugng virus phéng thich khoi & bao chu.

Cim A dugce phan lap ldn ddu nam 1933 bang nuéi cdy trong mili chén suong
(chén furd) gay bénh ho hdp sot. Hién nay virus thuong duge nuéi trong tii ming Oi
cua phoi ga, t€ bao than cua khi.

Phdt hién. Dua vao su gin hong clu vai 1€ biao nhiém chia hemagglutinin hoac
ngung két t€ bao hong cdu badi virus da phdng thich vao dich ngoai bao. Sau d6 thém
khing thé dic hiéu truc ti€p tai hemagglutinin, phdt hién bang khing thé khing
hemagglutinin. Dén nay da phat hién cim A ¢6 15 loai hemagglutinin (H, — H,5) va 9
loai neuraminidase (N, — N,).
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ung vaccin virus chét tir cac chung lién quan gdn nhét. Vaccin
nady chita virion nguyén ven hoic phdn tich tiéu don vi cha khing nguyén
hemagglutinin. Thuong ding hai liéu cdch nhau mot thing dé tiém cho tré em hodc
mot liéu méi nam trude mia cim. Hiéu qud vaccin thay déi va cén tiém nhic hang
ndm co hiéu qua 70-85%. '

Ub6ng amantadin hydrochlorid, 12 m6t amin d6i xing cé hiéu qua dugce vai tudn,
do ¢ che¢ virus bo do hodc phién md8 ARN ban ddu ctia virus. Thudc c6 thé cé tic
dung phu nén chi cho bénh nhén nguy co cao dung trong khi ché vaccin gay cam tng
mién dich.

Biéu tri. Dicu tri khong dic hiéu, chita tri¢u ching va phong bién chimg (dic
biét béi nhiém vi khuin).

Li¢u phdp amantadin u6ng: amantadin hydrochlorid sém khi nghi ng& bi ciim A
cao trong 4-5 ngay.

7.3. Virus gay bénh hé than kinh trung uong

Virus gay bénh dai (Rabies virus)
Dai cuong. Virus dai thude ho Rhabdoviridae, cé ARN soi don.

Khd ning gdy bénh. Virus gay bénh dai & thi nhung c6 thé lay sang ngudi do bi
stic vat can hay cao. Siic vat hay mic bénh dai 14 ché, méo, séc, chén. Virus sinh sin
noi xam nhap, r6i theo day thdn kinh dén h¢ than kinh trung uong.

Chan doédn. Diing mién dich huynh quang, soi kinh hién vi dién tir mé nio.

Cily mo ndo nhiém vao chudt dang con bi. Dudng tinh néu chudt chét trong 3-10
ngay. Virus sinh san trong nao.

Biéu tri. Bénh khong c6 thude diéu tri, ti 1¢ tif vong rét cao.

Phong bénh. Cho phai duge tiém phong.

Sau khi bi sic vat cin phai nra sach vét thuong ngay, phai bit giir siic vat lai dé
theo ddi trong 10 ngay xem c6 bj dai hay khong. Vi thoi gian @i bénh kha dai nén c6
thé tiém vaccin ngay tir Lic ddu dé tri liéu. Sau thoi gian theo déi néu sdc vat mac
bénh, phai tiem ngay huyét thanh tri li¢u.

Virus bai liét (Poliovirus)

Bai cuong. Virus bai liét thugc ho Picornaviridae. Capsid 20 mat d6i xing:
4 protein capsid (VP1-4), méi protein capsid ¢é 60 ban sao. C6 mot sogi don ARN
duong, kich thuée 7,5-8,0 kb.

Kha nang gay bénh. Virus bai liét gay bai liét, xam nhap qua dudng miéng, sinh
s01 roi vurgl (€ bio tieu héa di vio tiy sdng, pha hity cdc noron thin kinh gdy bai liét,

Diéu tri. Khong co thudc dac tri.

Phong bénh. Ding vaccin loai mat hoat tinh IPV (con goi 13 vaccin Salk, dang tiém
dudi da) hodc vaccin uéng OPV chia virus séng giam déc (vaccin Sabin, dang udng).

T6 chic Y 1€ The giéi (WHO) dat muc tiéu nam 2005 thanh todn virus bai liét
trén toan cdu. Tir 2005 dén 2010 sé ngimg tiém chiing bénh bai liét.
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Virus viém gan
Cédc virus viém gan gém c6: HAV (Hepatitis A virus) thudéc nhém Enterovirus,
HBV (Hepatitis B virus) thuéc ho Hepadnaviridae va HCV (Hepatitis C virus) co lh‘é’
do Flavivirus. Ngodi ra con ¢6 HDV, HEV. DPac tinh cua cdc virus nay duge 16m tat
trong bang 15.2.

Bang 15.2. Dac tinh clia cac virus gay viém gan virus

Tén Pudng truyén Genome

HAV Ru6t ARN sgi don duang, thang
HBV Ngoai rudt ADN sdi kép vong

HCvV Ngoai ruét ARN sgi don duong, thing
HDV Ngoai rudt ARN sgi don &m, vong
HEV Ruét ARN sdi don duong, thang

HAY (Hepatitis A virus)

Pdc diém. Virus khong ming bao, hinh khéi d6i xing dudng kinh 27 nm, ARN
sgi don, duong. Nguoi 14 ky chil tw nhién ctia HAV, mot s6 loai linh truomg nhay voi
virus. Khong bi bat hoat bdi ether, 6n dinh & ~20°C va pH thip.

Kha nang gay bénh. HAV thuomg gdy viém gan thé céip nhung ¢6 thé vuot qua
khi nghi ngoi boi dudng. Thoi gian G bénh ngén nhét trong cdc loai viém gan virus,
trung binh tir 2-4 tudn. Gay r6i loan tiéu héa, dau bung, non, sét nhe sau dé ¢6 thé din
dén vang da. Virus ¢6 thé khang mot s6 tdc nhan Iy héa nhu néng do clo thutmg ding
trong nude. Bénh nhiém chi yéu do phan hay nude, thic an bi nhiém, c6 thé do hoat
dong tinh duc.

Chdn dodn. Tim IgM dac hi¢u véi virus trong huyét thanh giai doan bénh cép.
Soi kinh hién vi dién tir trén mau phan hoic t& bao nudi céy.

Phong bénh. Dung ISG (Immune serum globulin) san xuat tr huyét tong.

Diéu tri khong dac hiéu. Béi dudng va nghi ngoi.

HBYV (Hepafritis B virus)

Ddc diém. Virus soi kép ADN, ¢6 ming bao. Virion hoan chinh (con goi la tiéu
phan Dane) ¢6 hinh cdu kich thude 42 nm, gém hai phédn ¢6 c4u triic déng tam 1a mang
bao va I5i. Loi [a nucleocapsid chia genome ADN gém 3 kb. Dic biét ADN ciia HBV ¢6
Ki€u sao chép qua giai doan trung gian ADN - ARN, dugc diéu khién téng hop bang ARN
polymerase cua virus.

Cic ki€u gen chinh ctia HBV di duoc xdc dinh va ky hiéu tir A dén G.

Khd nang gdy bénh. Virus lay nhiém qua dudng madu, sinh duc 1a cha yé&u, hodc
truyén tir me sang con. Théi gian U bénh tir 4 tudn dén 6 thdng, mét s8 ¢6 thé khéng c6
tri¢u ching. HBV ¢6 thé din dén xo gan, hay ung thu gan.

Chdn dodn. Virus c6 cdc khing nguyén HBsAg, HBcAg va HBeAg.
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https'/mﬁﬁhﬂﬁg;?ﬂ%s% surface antigen) la khidng nguyén co trén bé mat virus, duoc
tao ra nhiéu trong huyél thanh, dang hat hinh éng va hinh cdu duong kinh 22 nm.
HBcAg (hepatitis B core antigen) 12 khing nguyén 16i (15 nucleocapsid) thdy trong
nhén 1€ bao gan bi nhiém bang phuong phdp mién dich huynh quang.

HBeAg (hepatitis B ¢ antigen) la glycopeptid, M, thip. C6 lién quan dén khing
nguyén I6i, duge ding nhu diu hiéu dich 1, chi quan sét dugc khi HbsAg ciing hién dien.

Anti-HBs la khing thé d&i vi HBsAg, lién quan phong vé chong lai bénh.
Anti-HBc 1a khing thé d6i véi HBcAg, thdy trong nhiém cdp tinh vid mang

virus man tinh; diing nhu d4u hi¢u nhiém trong qud khi, khong cé vai trd quan trong
dé chéng lai bénh.

Anti-Hbe 1a khéng thé d6i véi HBeAg.

Chin doin dya vio trieu chimg vang da, ching minh HBsAg trong huyét thanh.
Giai doan phat hién HBsAg trong huyét thanh ngiin. C6 thé ding déau hi¢u huy€l thanh
khdc nhu khing thé d6i véi khang nguyén 15i (anti-HBc). Xdc dinh nhiém HBV trong
qud khir 16t nhat la phét hién anti -HBc, anti-HBs hodc ca hai.

Phong ngita. Tiem chiing bing HBsAg tdi t hop sdn xudt tir ndm men (Engerix-
B) hoac t€ bio dong vat. Tiém 3 ldn cdch mot thang, nhic lai sau mot nam. Phong tré
so sinh bi nhiém tir me cdn tiém vaio 24 gids, 1 théng va 6 thdng sau sinh.

Biéu rri. Dung interferon, ding khéng thé khdng HBV phéi hop vaccin,

HCV (Hepatitis C virus)

Trude day virus nay duge phan loai 14 non -A non-B hepatitis. Méi duge phan lap
nam 1989 vi xdc dinh dac tinh. Virus ¢ miing bao, dudng kinh 30 - 60 nm, cé soi don
ARN duong thing khodng 10.000 nucleotid. Sao chép genome virus khéng qua ADN
trung gian, khong c6 sy hgp nhat acid nucleic virus vao ADN 1€ bao chil.

Bénh nhan nhiém HCV bi viém gan dién hinh va tr& thanh nhiém man tinh (50%
trung hop viém gan), gdy ung thu gan nguyén phét qua xo gan va tai 120 1€ bao gan.

HCV c6 khap thé gi6i. Chl y&u bi mac phéi do truyén mdu hoac lam dung ma
tiy qua tinh mach, it truyén qua duomg tinh duc.

Chdn dodn. Khéng nguyén géc c6 thé phat hién qua khéng thé khang HCV trong
huyét twong bénh nhan nhiém bing ELISA. Trinh tv nucleotid cia HCV da duge xac
dinh nén c6 thé dung PCR (RT-PCR) dé kiém tra truc tiép genome virus.

Vaccin. Virus khong nuoi cdy in vitro duoc, tuy nhién cé thé phat trién vacein
theo cach di dp dung véi vaccin khang Flaviviruses vi Pestivirusesa, Vacein téi 16
hop gap khé khan do cic nhém virus HCV ¢6 trinh tu phong phi va cdc ching phén
lap khéic nhau nhiéu & viing diu amin ctia E2 /NS.

Diéu tri. Ding interferon. '

HDV (Hepatitis D virus)

Virus ¢6 soi don ARN, kich thuéc nhé, cdn HBsAg d€ truyén nhiém. Chi thay &
bénh nhin HBV cdp va man tinh. Ngan HBV thi s& ngan dugec HDV. Chdn dodn dua
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tudn va ton tai vai tudn, IgG vai nim.
Virus gay héi chirng suy gidam mién dich nguoi (Human Immunodeficiency
Virus, HIV)

Dai cuong

HIV 1a mot retrovirus ¢6 hai sgi don ARN. Mang bao cla virus ¢é chita phitc
protein Env, phitc nay gém cé chép glycoprotein 120 (gp120) nho ra ngoai va cudng gp4l.

Trong mang bao cua virus cé protein HIV 1a pl7 (matrix), va trong nita la 15i
(capsid) cua virus duoc lam bdi mot protein khdc coa virus 12 p24 (khdang nguyén 16i).
L6i virus chita hai soi don ARN HIV, protein p7 (nucleocapsid), va ba protein enzym:
p51 (reverse transcriptase), pl1 (protease) va p32 (integrase).

HIV ¢6 di luc v6i thu thé trén 1€ bao lympho T CD4 do ¢6 gpl20 clia I16p mang
bao, s¢ lam cho 2 mang hoa lan vao nhau, ARN cta virus duge phang thich vao cung
vl reverse transcriptase, sau d6 virus s€ sinh soi,

Sau khi ADN virus méi tao ra gin duoc vio ADN nhén ciia 1€ bao thi lympho T
khong con khi nang sinh s6i nra. Qud trinh phd huy xay ra cham khoang 5 dén 10
nam, hoat dong coa hé mién dich bi ngan chan, co thé bi mat kha nang bao vé su
nhiém tring. HIV sinh san c6 thé cho 80-90 virion. Sau dé lympho T ly gidi va phan
tan HIV.

O ngudi binh thudng, CD4 chiém khoang 600-700 té bao/ul. 6] ngudi bénh, s6
CD4 giam dan dén khong.

gpl20
gp4l
mzlng bao
virus

pl7

p24

protease
reverse
lranscriptase
RNA

gp: glycoprotein
[ protein

Hinh 15.10. C&u tric virus gay héi chimg suy giam mién dich ngudi (HIV)

Kha ndang gdy bénh

Ban than HIV khéng gay ra bénh, bénh nhiém do vi khudn co héi xam nhap khi
hé mién dich co thé bi suy y&€u. Bénh lay truyén bang dudng mau, sinh duc hay tir me
truyén qua con. Dau hiéu 1am sang bat diu c6 khi s6 1€ bio lympho con duéi 200 trong
mot microlit mau.
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Viéc kiém tra HIV dugc ti€n hanh khi ¢6 hai trong céc triéu ching chinh la giam
can hon 10%, tiéu chay hon mot thdng, sot kéo dai hon mot thang, lao; va mot trong
cdc triéu chig phu 12 ho hon moét thing, ngira néi man, tién sir herpes trong hai nam
cudi, nhiém ndm & miéng hoac hong, herpes va hach lympho 16n.

Thit nghiém sang loc ban ddu la ELISA dé€ phét hién protein vo (Env). Vi déi khi
¢6 phan ing duong gia, phan tich Western blot duge ding dé khing dinh su hién dién
clia khdng thé déi véi virus.

Western blot tim HIV tién hanh nhu sau. Chiét protein virus tinh khiét, phn tich
trén SDS -PAGE, chuyén qua mang nitrocellulose, 0 vdi huyét thanh bénh nhan. Néu
c6 khing thé déi vdi protein HIV -1, né s& gén chinh xdc vao protein tuong ung trén
mang va cho nhitng bang cé trong luong phan tir thich hop ¢6 thé quan sat duge véi
ciic thuoc thir khang Ig.

Mdi gin day, ngudi ta dung RT -PCR dé phdt hién bo gen ARN cta hat virus tu
do trong mdu. RT -PCR duoc tién hanh nhu sau, Trude hét phién ma ngugc ARN
thanh ADN, sau d6 ADN tao thanh duoc khuéch dai. Phuong phédp nay c6 thé phit
hién nhiém HIV trudc khi c6 khang thé sinh ra, vi quan trong hon 12 ¢6 thé dung né dé
theo doi bénh va thanh cong cua tri liéu (dung real time PCR).

Piéu tri

Chua c¢6 thudc dac tri, do virus tron trong cdc t€ bao nhiém, hoac trong 1€ bao
than kinh, ndo. Viéc nghién ciru di vao cdc huéng: dc ché virus di vao 1€ bao, rc ché
integrase, dung nucleosid iic ché€ reverse transcriptase (NRTI), e ch€ reverse
transcriptase khong phai 1a nucleosid (NNRTI), tfc ché protease (PI). Viéc tri ligu gom
nhiéu huéng khic nhau, cin phoi hop tir hai thude khang retrovirus (ARV) tro lén. Céc
thudc nay khong chira tri duge HIV/AIDS nhung ngan chin sy nhan lén ciua HIV, cho
phép hé mién dich héi phuc, Néu ngung dung thuéec ARV, bénh HIV sg tién trién.

~ Céic nucleosid tc ché reverse transcriptase (NRTI): azidothymidin (AZT),
dideoxyinosin (ddI), dideoxycitidin (ddC), d4T, 3TC, ABC, FIC.

— Cic chét tc ché protease (PI): SAQI, IND, RTV, NFV, SAQ2, AMP, KAL,
ATV, FOS

— Cdc chat ic ché reverse transcriptase khong phai 1a nucleosid: NVP, DLV, EFV
— Uk ché virus di vao t& bao: CD4 hod tan.
—  Interferon: Giam su dam chéi cﬁa-}HV, chéng sarcomaKaposi (Intron-A).
— Ngan ngira bénh nhiém co hoi: Khiang sinh néu nhiém khuén, thu6e khang virus
néu nhié¢m virus.
Phong ngira

San xudt vaccin gip rdt nhiéu tré ngai. Truée hét ciing do 1y do néu & phin diéu
tri. Ngodi ra, do HIV ¢6 nhiéu thay d6i cdc y€u (6 bé mat gitp hé théng mién dich co
thé nhén biét, nén vaccin chua hiéu qua.
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Céic vaccin ¢6 ban chat Ia gpl20 ¢d kha nang tao ddp img thé dich, uc ché virus
xam nhap, canh tranh dung hgp mang bao, tuvong tac vdi té bao bach céu.

Céc vaccin genome virus [ vaccin diing céc hé vecto khic nhau dé biéu hién gag,
pol, env, nef. Cic vaccin nay kich thich ddp ing CTL, c6 hiéu qua phong vé timg phin cho
khi khong bi nhiém virus lai SIV-HIV (SHIV).

7.5. Virus gay ung thu

C6 hai loai virus gay ung thu chinh 4 virus ADN gdy u c6 genome ADN soi doi
va retrovirus ¢6 genome ARN soi don. Hai loai virus nay chuyén cdc t€ bao binh
thuong thanh € bao dc tinh theo cich khdc nhau, co ché€ sao chép va nhiém cla chiing
cung khac nhau.

Cic virus gay u thu¢c ho retrovirus
Bac tinh chung

Cic virus niy khong c6 tinh doc t€ bao, chiing thodt khdi mang t&€ bao ma khéng
gi€t cdic & bao bi nhiém. C6 thé truyén ARN theo dudng ngang nhu cdc tic nhan
nhiém kinh dién, hay truyén doc theo dong. hay tir me qua dudng cho con b,

C6 thé chia thanh hai nhém chinh:

— Virus ung thu éc tinh. Gay ung thu bach ciu, u rin, tiém 4n ngin & dong vat.
Lam chuyén thé cdc t& bao in vitro, thudng gy sao chép khiém khuyét.

— Virus gay ung thu bach cdu hoac cic u lympho t€ bao B, tiém 4n lau. Khong
chuyén thé cdc t€ bao in vitro. Sao chép canh tranh.

Virus nhiém t&€ bao in vitro cho ba loai két qua: (1) T€ bao chuyén thé va san
Xudt virus, vi du cdc virus sarcoma khong khiém khuyét; (2) T€ bao chuyén thé va
khong san xudl virus, vi du cdc virus sarcoma khiém khuyét va (3) T& bao khong
chuyén thé, san xudt virus, vi du cédc virus leukemia.

Cdc retrovirus (cd gy u va khéng) déu ding co ché sao chép nguoc genome
ARN clia ching thanh ADN va hop nhdt ADN virus vao bo gen t€ bao chu.

Kha nang gay bénh

— Nhém [-Retrovirus chuyén thé cép tinh, gy bénh do tao thém gen méi (v-onc)
lrong genome cua t& bao chu. Ngusi ta da biét nhiéu v-one, chiing ma héa cho
cdc chirc nang khac nhau, déu 1a bién thé troi. Vi cé nhiéu v-onc khdc nhau nén
co ché sinh hoa chuyén thé € bio cua céc virus ciing khédc nhau.

— Nhom 2-Retrovirus khong mang v-enc (cdc virus gay ung thu bach cdu va cdc u
lympho). Gay u tir tir bang céch chén promoter, lam hoat héa su bi€u hién céc
oncogen cua t€ bao gan vi tri ching hop nhéat vao bo gen t€ bao chi. Ciing c6
mot 6 co ché khdac nhu: twong tac va kich thich thu thé erythropoietin (EPO)
trong truéng hop cdc protein mang bao cua virus leukemia Friend gay
erythroleukemia, hay kich thich su biéu hién IL -2 cta thu thé IL -2 1am chuyén
thé t& biio T ctia cde HTLY (human T-lymphotropiv virus).
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Co6 hai loai HTLV -1 va HTLV -II, déu lién quan dén ung thu mdu va u lympho.
Lay qua dudng sinh duc va truyén mau bi nhiém. Két qua khao sdt & Nhit cho thiy
néu nhiém mot minh HTLV thi khong du dé tao nén ung thu.
Céac virus ADN gay u

"Trong cdc virus ADN, dén nay méi chi cé ba nhém thdy c6 lién hé gay u & ngudsi
[a virus Epstein -Barr (EBV), virus viém gan B (HBV) va virus papilloma ngusi (HPV),

EBV. Gay tang don nhéan nhiém tring va cd lién quan dén hai loai ung thu la
Burkitt's lymphoma chau Phi va ung thu viing mii héu.

HBYV. Gay ung thu t€ bao nguyén phét. Nhiém HBV man thudng gay xo gan.
Ngudi ta tim thdy ADN ciia HBV va HbsAg trong nhimg 1€ bao éc tinh. Co ché 13 do
ADN cia HBV hop nhat vao gay dot bién gen. 1am hoat héa oncogen t€ bao,

HPV. Virus nh6 khong bao, ADN soi kép, hinh khéi 20 mat, dudmg kinh khoang
55 nm. Gay bénh u nhd biéu bi va mun c6c. C6 trén 60 loai huyét thanh cia HPV, HPV
-1 dén HPV -6 gay ra mun céc & ban chan, HPV-6 dén HPV -11 gay ra mun céc & hau
mon — sinh duc va u nhi thanh quan. HPV -16 dén HPV -18 gay ung thu ¢4 tir cung.

Chdn dodn. Diing ky thuat sinh hoc phan ti.

7.6. Cac prion

Tir “prion” do Prusiner dit ra dé chi protein nhiém, Ix viét gon cla “protein
infective agent”, Prusiner da dugc nhan giai thuong Nobel nam 1997 cho viéc dua ra
gia thi€t prion va chimg minh chinh xdc su hién dién cia né. Khai niém prion ducc
quan tam va tranh cdi vi day la cdc tic nhan nhiém ban chat protein, cé kha nang tu
sao chép, khdng ¢6 ARN hoic ADN. Nhém céc bénh thodi héa niang din lén clia CNS
(bénh ndo x6p bén cip tinh) gdy bai prion, timg dugc cho 1a do “cdc virus bit thudng™.

Prion la protein don (PrP, prion protein) t6n tai & hai dang déng ding khac nhau.
Trong mo khoe la PrP“ (dang 1€ bao binh thuémg) va PrP™ (dang scrapie nhiém). Hai
dang nay c6 tinh nhay cim khsic nhau v§i protease: PrP® (con goi la PrP*") 1a protein
33-35 kDa dé bi protease K phan giai, trong khi PrtP* (hoac PrP*®) tao 15i 27-30 kDa
(con goi la PrP27 -30) dé khing vdi protease. Khi ¢é chat tdy, PrP tan, trong khi
PrP27-30 polyme héa thanh cic amyloid fibril (soi dang tinh bot).

Bénh c6 thé duge truyén boi PrP* tinh khiét, protein niy chuyén PrP° thanh dang
PrP* va dang nay chuyén cic prion cua t€ bao thanh dang scrapie theo kiéu phén img
day chuyén. Cic bénh prion gém scrapie, bénh nao x6p bin cdp & bd (“bénh bod dién™)
va bénh ndo chon vizon truyén duoce & dong vat, va bénh Creutzfeldt -Jakob (CID), hoi
chimg Gerstmann -Straussler-Scheinker (GSS) & ngudi. Cac bénh nay co thai gian o
bénh rit dai (doi khi t6i 30 nim), nhung mot khi trieu ching biéu hién thi bénh dién
tién nhanh va hau qua 1 chét. .
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Bang 15.3. Bénh nao x6p ban cap tinh

Bénh Nguén gdc dugc cong nhan

Cac bénh ¢ nguai

Kuru (bénh run, chi &nh hudng ti dan cla bd  Nhiém do tuc an thit ngudi (nay bi tuyét chiing)
téc Fore & Tan guinea —bi thoai héa cac té

bao hé TKTW, dac biét ving néo co nhiém vy

kiém soat hoat dong)

Bénh Creutzfeldt -Jakob do dung thuéc Nhiém tif hGH nhiém, ghép gidc mac, cac
thiét bi y t& nhiém, ...

Bénh Creutzfeldt -Jakob bién thé Nhi&m prion bo

Bénh Creutzfeldt -Jakob khéng thuding xuyén D6t bién hodc hodn chuyén tu phat PrPe
thanh PrP%:

Bénh tuong tu Creutzfeldt -Jakob Céc d6t bién 18 bao mam (germline) & gen PrP

Bénh Gerstmann -Straussler-Scheinker Cac dot bién t& bao mam & gen PrP

Mét ngli gia truyén dan d&n chét Dot bién t&€ bao mam & gen PrP

Bénh d dong vat

Scrapie (cltu) m&ém 3 clu dé bj t8n thuong c6 tinh chat di

n

Bénh ndo xdp & bo (gia sic) Nhiém do an thifc &n nhiém prion

Bénh nao chdn vizon truyén dugc (chdn vizon) Nhiém prion tir cifu hogc gia suc

Bénh I&n man tinh (hugu va nai) Chua biét

TU LUQNG GIA: Chon cau tra Idi ding

I. Dac tinh khéng ding cho virus:
a. Ky sinh n6i bao bat budc
b. Ty thudc hoan toan vao bé may téng hop protein cua t&€ bao chi
c. Ly ngudn ndng lugng cha té bao chi
d. Chita ARN hoac ADN (soi don hoac soi doi)

e. La t€ bao

2. Retrovirus c6 kha nang tao diy ADN xoén kép la nha enzym:
a. ATP synthetase d. ADN synthetase
b. Reverse transcriptase e. Helicase

c. ADN polymerase
3. Genome cua virus c6 chita:
a. Capsid d. ADN hoac ARN
b. Envelop (bao) &. & ¢
c. ADN va ARN
4. Virus c6 thé di vao t€ bao chu theo cdc co ché sau:
a. Thuc bao d. Bom
b. Dung hop e. Tdt ca
¢. Chuyén vi
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5. Ki€u tdc dung trén t€ bao chl cha virus nhiém:
a. Nhiém dai déng d. Tiém an
b. Ly giai e. Tat ca

¢. Chuyén thé 1€ bao binh thudng
thanh &€ bao u

6. Phét hién nhiém virus khong thé dung:
a. Nuoi cdy truc tiép trong phoi hodc mé nudi cdy
b. Quan sét bang kinh hién vi dién tir
c. Quan sdt bing kinh hién vi phan pha
d. Tim khdng thé khang virus
e. Phan g c6 dinh bé thé
7. HIV ¢6 4i luc dic biét véi t€ bao nao clia co thé ngudi:

a. Bach cau d. Lympho B
b. Dai thuc bao e. Lympho T
¢. Lympho A
8. Virus gay viém gan B c¢6 thé lay nhiém qua dudng:
a. Sinh duc d. Ti¢u hoa
b. Méu e.avad
¢. Ho hép
9. Virus dai thudmg gay tdn thuong tai co quan:
a.Da d. Than kinh trung uong
b. Mang nhay e. Tdt ca

c¢. Than kinh thue véat

10. AZT tac dong 1én HIV theo co ché:
a. Giam su nhin lén cua HIV
b. Ngan HIV bam vao & bao lympho
¢. Ngan vi khudn gay bénh co hdi
d. Uk ché reverse transcriptase
e. Lam HIV mat vo

TAI LIEU POC THEM

I. Madigan, Martinko and Parker. Brock Biology of Microorganisms. gt
edition, 2000.

2. J. C. Sherris. Medical Microorganisms. 3 edition, Prentice-Hall
International Inc., 1994,
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Bai 2. T€ bao vi khuin

DAP AN

| a 4c 7a 10 ¢
28 3h 8a
Je 6d 9¢
Bai 3. Dinh dudng va ting trudng caa vi khuan
| a 4d 7a
2b 5e 8¢
Je 6¢ 9¢
Bai 4. Su trao déi chat cua vi sinh vit
| a 4d Tc 10¢
2b Se 8b
Jic 6a 9b
Bai 5. Di truyén vi khuédn
| a 4b 7b 10e
2b 5d ge
jd 6c¢ 9c¢
Bai 6. Su lién hé gita vat chlt va vi khuan
lb 2e 3b 4c
Bai 7. Khang nguyén - khang thé
Id 3a 5b
2a 4c
Bai 8. Phan (ting huyét thanh
1d 3d 5b
2¢ dcg
Bai 9. Phan @ng qua man
1d 3d S5e
2a 4c¢
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Bai 10.

Bai 11.

Bai 12,

Bai 13.

Bai 14.

Bai 15.

Su dé khang khang sinh & vi khuan
l c Ja s R
2 4a

Vi khuan dudng rudt

Il b de 7b 10d
2c 5¢ 8c
3a Ge O¢c

Vi khuiin giy bénh lay qua dudng sinh duc
Le Je S5e

2c 4a

Vi khuidn giy bénh qua dudng khéng khi
le 3a 5d

2d 4d

Vi khuén giy bénh ngoai da

l a e Sa

2b 4c

Virus gay bénh

le de Te 10 d
2b S5e e
3d 6¢c 9d
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