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L3I GIGI THIEU

Thuc hién mét sé diéu luat cua Luat Gido duc, B4 Gido due va Dao tao va
Bo Y té dd ban hanh Chuong trinh khung dao tao dai hoc nganh Y t&. B6 Y té& to
chie bién soan tai liéu day - hoc cAc mon cd s0, chuyén mén va cd ban chuyén
nganh theo khung chudng trinh trén nhim titng bude xay dung bé sich chuan
phuc vu cho cong tac dao tao nhén luc vy té.

Sach Hoa sinh dudc bién soan dua trén chuong trinh gido duc cua
Trudng Dai hoc Y Ha Néi va B Y té trén co s6 chugng trinh khung danh cho déi
tugng Cu nhin ky thuat xét nghiém Y hoc da duge phé duyét. Cuén sach gom 3
phéin chinh: Ciu tao chat, Chuyén héa chit, Héa sinh mé va ¢d quan.

Phan Cau tao chit trinh bay vé ciu tao, tinh chat va vail trd cia cac chat
hiiu ¢d cd ban c¢&u tao nén cd thé sdng va nhitng khai niém cd ban vé nang luong
sinh hoc.

Phin Chuyén héa chat trinh bay vé qua trinh chuyén héa clia cac chit
carbohydrat, lipid, acid amin va protein, acid nucleic va sinh téng hop protein,
s11 chuyvén hoa va co ché tac dung cua hormon.

Phan Héa sinh md va co quan trinh bay qua trinh chuyén héa chat xay ra
d cac mé va cd quan chi yéu cia co thé, thanh phin héa hoc cia mau va mét s6
dich sinh hoc khac.

Sach Hoée sinh da duge Héi déng chuyén mén thim dinh sach va tai liéu
dav hoc clla B Y t€ tham dinh ngay 27/11/2010. B4 Y té ban hanh lam tai lidu
day hoc chinh thic cua nganh Y té. Trong thdi gian tit 3 dén 5 ndm, sach phai
dude hiéu chinh, bd sung va cap nhat.

B6 Y té xin chan thanh cam on cac tac gia da danh nhiéu thdi gian va céng
sttc dé hoan thanh cudn sach nay, cam an PGS. TS. Vi Thi Phuong va PGS. TS.
Pao Kim Chi da doc va cho ¥ kién phan bién dé cudn sach duge hoan chinh kip
thoi phuc vu cho cong tac dao tao nhan lyc nginh Y té.

Lin ddu xuat ban, ching t61 mong nhan dude ¥ kién déng gbép cua dong
nghiép, cic ban sinh vién va d6c gia dé nhiing ldn xuit bin sau duge hoan
thién haon.

VU KHOA HOC VA PAC TAO
BO Y TE



LGI NOI BAU

Héa sinh Y hoc 1a mén Y hoc cd s nghién citu ban chit cua su séng, bao
gém cau tao va chuvén héa chat trong té bao song ¢ diéu kién binh thudng cing
nhu tinh trang bénh ly.

Cudn gido trinh Hoéa sinh niy dung cho dé1 tugng sinh vién dat hoe hé Ci
nhian Ky thudt xét nghiém Y hoc duge bién soan dua trén chudng trinh khung
do Bd Giao duc va Dho tao ban hanh, bao gém 3 phin: CAu tac chit, Chuyén
hoa chat, Héa sinh mb va co quan.

Phan Cau tao chat trinh bay vé ciu tao, tinh chit va vai tré ctia cac chat
hiiu ¢d ca ban ciu tao nén co thé sdng nhu carbonhydrat, lipid, acid amin va
protewn, acid nucleic, cdu trac va chuc ning cua enzym, nhing khai nlém cd ban
vé nang luang sinh hoc.

Fhin Chuyén héa chit trinh bay vé qua trinh chuyén hda cia cac chit
carbohivdiat, lipid, acid amin va protein, acid nucleic va sinh tong hgp protein,
su chuyén hoa va cd ché tac dung cda hormon.

Phan Hoa sinh mé va cd quan trinh bay qua trinh chuyén hoa chit xay ra
G cic md VA ¢ quan chi yéu clia ¢d thé, thanh phin héa hoc ciia mau va mét s8
dich sinh hoe khac.

Hy vong cudn sach dap iing duge nhu ciu hoc tap vé Haa sinh cda sinh
vién hé Cit nhan K¥ thuat Y hoc tal cae Truong Dar hoc Y va Dude, Trudng Dail
hoc Ky thuat Y t& cing nhu nhu cdu tham khio cia eae dée gia quan tam dén
madn khoa hoc nay.

Trong l4n xudt bdn nay, cuéh sach ¢s thé c6 nhing khiém khuyét, tap thé
tac gia mong nhan duge nhitng y kién nhan xét va gop ¥ clia ban doe dé ldn xuit
ban sau cua cudn sach sé duge hoan thién hon.

Thay mdt cdc tac gid

PGS.TS. Ta Thanh Van
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Churong |
ENZYM

Enzym Ja nhimg chat xdc téc sinh hoo dac bidt cua co thé song, co bin cl'l-ﬁt la
profein, e tie dung xie tac cho hiu hét cic phin (mg hod sinh xdy ra trong co thé song.

Enzym co mgt 6 tink ehit giong cdc chiit xiic tde hod hpc thong thurdmg:
- e enezym khéng bi téu hao vi khdng dugc sinh rm thém trong qudi trinh phan (mg.

- Cac enzym khong 190 ra phin ing. nhung chang lam ting dang ké 1oc dd
phan img; tuy nhién enzym khing lim thay d6i hing s6 cin biing cia phin img ma né
sLie tae

Enzym co nhitng tink chir khdc véi ede ehir xiie tde hod hpe thong thirimg:
Enzym cé ban chit 13 protein,

= Cie enzym ¢d tinh dic higu cao (dic hiu tuygt doi) ddi v min co chat, nhum
cung ob the co tinh dic higu rong r3i hom (de higu wong d6i) doi vai mit vai co chit
€O cdu ruc gan giong nhau,

- Cie enzym thuimg hoat ding & ving nhidt 4§ va vang pH nhat dinh.
1. DANH PHAP VA PHAN LOAI ENZYM
I.1. Danh phip
Cé 4 cach goi tén enzym.
111, Tén co chat va thém tiép o ngit ase
Vi du: co chit 1a uré, 1én enzym Lk urease: o chit la prodein, n enzym 13 profeinase.

1.1.2. Tén tic dung vd thém tidp v ngit ase

Vi dy: tae dung oxy hod, 1én enzym 13 oxidase; tic dyung trao dbi amin, 10 enzym
10 amuno transferase; tac dung khi nhom COs , tén enzym 1 decarboxylase, |

11



1.1.3. Tén cor chdt, tic dung va thém tiép vi ngiv ase

Vi du: co chat 1a lactat, tac dung khir hydro, tén enzym la lactat dehydrogenase;
ca chdt 1a tyrosin, tac dung khir nhém COs, tén enzym 13 tyrosin decarboxylase; ...

I 1.4. Tén thuemg goi: cich goi t&n nay khong c6 tiép vi ngir asc.

Vi du: pepsin, trypsin, chymotrypsin, ...

1.2. Phan loai enzym

Dé chuan hoad cdch goi tén va phan loal enzym, ti¢u ban enzym (Enzyme
Commission: EC) thude Hai Hoa sinh qubc té (International Union of Biochemistry —
LITB) dat tén riéng va hé thdng cho timg enzym. Tén hé théng mé ta ban chit cua phan
trng ma ¢nzym xuc tac va lién quan voi sy ma hoa béng chit s6. Tén riéng hay tén thue
lanh cé thé gidng nhu tén hé thdng nhumg thudng don gian hon dé phil hop vai viée sir
dune hang ngay.

Enzym duoc phén chia thanh 6 loai hay 6 1op (class), méi lop duoce chia thanh cac
phan lop (subclass), moi phén lép duoc chia thanh cde duéi phin 16p (sub-subclass),
mdi dudi phan 16p gdm mot b enzym .

Tén mi ho4 cho mdi enzym E_om 4 chii sé cach biét nhau béi diu chém phia
rrudée -4 chir 56 1d chir cai EC: chiy $6 thir nhét chi loai (hay 1ép) enzym, chlx 56 thir hai
cht phin 1&p. chir s6 thir ba chi dudi phén 16p va chit s6 thi tu la chir s6 danh cho tiing
cnzym trong dudi phan 1&p.

Vi du: enzym creatin kinase (CK) xuc tac phan 0ng:

ATP + creatin — ADP + creatin phosphat

Ky hiéu cua enzym CK: EC 2. 7. 3. 2.

N

Enzyme commission

Class (transferase)

Subclass (Phosphotransferase)

Sub-subclass (Nhom nhan
14 nhém cé Ni-to)

SO thir fir chir s enzym
trong sub-subclass

Sau loai enzym duge sip xép theo thit ty sau:

1. Enzym oxy hod khir (oxidoreductase): 13 loai enzym xic tac cho phan img oxy
hod va phan ung khir:

AH; + B — A + BH,



Vi dy cac peroxidase xuc tic phan ang:
H,0:+ AH, — A + 2H,0O

2. Enzym viin L‘fiuyafn anham (transferase): 1a loal enzym xuc tac cho phan img
van chuyén mét nhom hoa hoc (khéng phai hydro) gitra hai co chat theo phan img
10N quar sau:

AX + 8 5 A+ BX

Vi dw cac ammotransferase chuyen nhém -NH; tir acid amin vio acid cetonic
(aspartat transaminase, alanin transferase, .. )

3. Enzym thuy phdn (hydrolase): 1a loai enzym xuc tic cho phan {ng cat dirt lign
két cua chat hoa hoc bang, cach thuy phan, nghia 1 phan tng cd su tham gia cha phan tu
auac thea phian tmg tdng quit sau:

AB + H,O - AH + BOH
Vi du: Esterase thuy phan lién két este.
(lucosidase thuy phan lign két glycosid,
Prolease thuy phén lién két peptid trong phén tir protein.

4. Enzym phéan eift (lyase): con goi la enzym tach nhom, 1a loai enzym xtc tac
phan {mg chuyén mot nhom hed hoc khoi mot co chét ma khong cé sy tham gia cia
phan tr nuée. Phin img tong quat:

AB-> A+B
Vi du: decarboxylase tach phin ur CO; 1ir co chit.

§. Enzym.dc:';ng phin (isemerase): 12 loai enzym xic¢ tac cho phan img hien déi
gitra cac dang déng phan cha chat hod hoc. Phan dng tong quat:

ABC — ACB
Vidu:

Racemase: chuyén dang déng phan giira day D va day L.

— Epimerase: chuyén dang dong phin epi.

— lsomcrase: chuyén dang gifta nhém ceton va nhom aldehyd.

— Mutase: chuyén nhém hed hoe giira céc nguyén tir trong mot phén .

6. Eugpm tong hop (ligase hodc synthetasej: 13 loai enzym xUc tac cho phan ung
gan hai phan 1 v&1 nhav thanh mdt phdn or 1dnm hom va sir dung ATP, phan img tong
Jual nhu sau:

ATP ADF - Pi

A+B¥4’>AB

13



2. CAU TRUC PHAN TU ENZYM
2.1. Thanh ph:'?m ciu 120 cla enZym
211, Thanh phin cdu tao cia enzym

Enzym 1a cac protein ¢é khoi lugng phan tir tir 12.000 dén hang tnédu don vi
Dalton {Da). Cnzym duge chia thanh hai loai: enzym thuan va enzym tap.

Enzv thudn (enzym mét thanli phan) 1a nhimg enzym ma phan wr chi do cde goc
acid anun cau tao nén va khéng doi hoi cac nhdém hod hoe khac cho hoat dgng xuc tac
cua chung.

Fuzvin tap (enzym hai thanh phan) 1a nhiing enzym ma ngoal thinh phan protein.
2e 2+ 2+
phin (u enzym con ¢6 chat cong tac gdm cic jon kim loai nhu Fe™ Mg® . Mn®, Zn
. hoac phan 1r chit hiru co hodc phire hop chit hiru co va kim 10a1 cdu 120 nén; ndr
uLh khde. do )a nhimg enzym do1 hai chét cong tac trong hoat ddng xuc tac cua chang.
Trong phin wr enzym tap (con goi 1a holoenzym), phén protein duge goi 13 apoenzym,
phim chit ¢dng tac dugc poi 1a cofactor:

Holoenzym = Apoenzym + cofactor

Phan apoenzym mang nhimg dic tinhk co ban cla enzym; phan cofctor 14 chat
phél hep cua enzym, cb val trd bo sung kha nang phan ng va kha ning xuc tac cho
phan tr enzyvm.

Nhimg cofactor d& dang tach ra khoi phin apoenzym duge goi 14 coenzym.
Coenzym thuony ¢o trong thanh phan cac enzym thudc loal oxy hoa kha va loal vin
chuycn nham. M1 sé cofactor gin chat vao phan tir enzym va khéng thé tach ra, duge
got 1A nhom phu (prosthetic group).

Nhiag ¢nzym chira ki loai hoac da hoi kim load cho hoat dang cia ching duoc
201 13 enzym kim loai (metalloenzyme).

2.1.2. Trung tam heat dgng cua enzym

Trung tam hoat ddng hegce vi tri hoat dong (active site) caa enzym la mot ving
dae biél cua enzym. €6 tac dung gan voi co chit dé xue tac cho plén dng lam bién doi
co chat thanh san pham. Mai enzym co thé ¢é mét, hai hoac vai trung tam hoat _dong.
Trung tim hoat dong cua enzym gom nhiing nhém hod hoe va nhimg lién kit tiép xue
trire liép véi co chat hoac khéng tidp xic truc tiép voi co chit nhung cé chite nAng trure
tlcp trong ¢ud trinh xuic tac.

V& thanh phdn ciu tao, trung tim hoat déng thuimg bao gom cic acid amin cé cac
nham hoa hoe cé hoat tinh cao [vi du nhir serin (c6 nhdm —OH), cystein {¢d nhéom —
SH), acid glutamie (¢é nhém y-COQ'), Iysm {c6 nhém ¢-NH; ]l nhitng nhém phan
cue fode ion hoa, co kha nang tao lién két hydro hoac 1ién két ion véi co chét.

Ha gia thuyil duge duara dé gidt thich méi quan hé gia truag tdm hoat déng cia
CNZY™ VA O chat: (1) Gia thuyét “6 khod va chia khod” (“lock and key") cua Fisher E.
(1890) cho rang tuong tic gu.ra enzym (E) va co chit (S = subtrate) dé tao thanh phue
hop cnzym - co chét (ES) gidng nhu quan hé gifra “4 khod” va “chia khoa”, nghia la

14



Mol enzym chi xic tac mét co chat thich hop, thuyét nay giai thich vé tinh dac higu
tuyét déi ciia enzym nhung khéng giai thich duge tinh dac hiéu tuomg dbi cta enzym;
(2) Oia lhuyet 'mé hinh cam ing khéng gian” (“induced fit model”} cua Koshland D. E.
({ I938) cho rang trung tim hoat dong cia enzym co tinh mém déo va linh hoat. n6 ¢6 thé
bién déi cAu hinh khéng gian trong qua trinh tyong tac véi co chit sao cho phit hop vai
¢iu hinh khéng gian cla co chit dé ¢6 thé tao thanh phirc hop enzym — co chét.

™

Cd chat Co chét
.y
Fhir hop enzym - Phde hop enzym-
e chét cd chat
a b

Hinh 1.1. M& hinh "4 khod va chia khoa" cia Fischer E. (a) va
mé hinh "cam trng khéng gian® ctia Kosland D.E. (b).

2.2. Cac dang ciu tric cua phin tir enzym
2.2.1. Enzym don chubi va enzym da chudi

Enzym don chudi (monomer) 1a enzym do mét chudi polympnd cdu tao nén, vi
du: hipase, pepsin, chymotrypsin, .

Enzym da chudi (oligomer hodc polymer) 13 enzym do hai hoac nhifu chudi
polypeptid cdu tao nén, vi du: aspartat transaminase (AST) gdm 2 chudi, alkalin
phosphatase (ALP): 2 chudi, creatin kinase (CK): 2 chudi, lactat dehydrogenase (LDH):
4 chudi, ATP synthetase: 12 chudi, glutamat dehydrogenase (GL.DH): 40 chué.

2.2.2. Enzym di lap thé (allosteric enzyme)

Enzym di lap thé |2 loai enzym ma phin t¥ cia ching ngodi trung tam hoat dong
con c6 mdt hodc vai vi tri di 1dp thé; trung tdm hoat dong tiép nhan co chat dé xic tac
cho phan imy enzym. trong khi vi tri di lap thé tiép nhan yéu té di lap thé de diéu chinh
hoat donb XUC tac cua enzym. Vé cdu tao phan tr, enzym di lap thé co thé 1a loai enzym
don chudi hodc loai enzym da chudi. Phan tir enzym di l4p thé cé thé ¢é vi tri di lap thé
duong hodc vi tri dj 1ap thé 4m hoéc ca hai.

Kht vi tri di lap thé duomp tiép nhan yéu t5 di 13p thé duong A (chat hoat hod) thi

cu hinh enzym thay dm theo hudng c6 101, enzym duoe hoat hod. ai lue enzym vai co

(hdl tang lén, enzym gan vai co chat dé tao thanh phic hop enzym - co chat tot hom va

8¢ do phan Ung ting lén. Khi vi tri di 13p thé am tiép nhdn yéu 16 di lap thé a4m | (chér

tic ché) thi cau hinh enzym thay d6i theo huéng ¢6 hai, enzym bi 1c ché, i luc cnNZym
vén ¢o chét giam di va the do phan tng s& giam.
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Hinh 1.2. Tie dyng coa yhu 1 di [ap thé ﬂ.mnﬁm v ybu th dj lap thét &m (1)
trén enzym g 13p thé dom chudi (a) va tac dung cla yéu 18 o) [8p thé duong (A) Irén enzym
i Lap thié da chods wii sy hoat hod lan truyén tir chudi thir nhat sang chudi tidp thea (b)

224, Cae dang phin t cin ensym ( isoenzym hode isogymy)

Trong cing mt lodi hode clng mt co the, cb nhimg enzym cing xic 14c mdt log
phin tmg hod hoc nhung ton tai dudi nhimg dang phin tr khac nhau va cd nhimg tinh
chat v v - hoa hec khdc nhau, Cic dang phan 1w khac nhau coa mdt logi eneym duge
e 13 1soenzym hodc isozym

I

A
=4
AK

Phin tr enzym lactat dehydrogenase (LDH) cé bon tidu don vi, mdi téu dom v
durge ciu tpo bai mit ehudi pul!.p-:-p::d Cae chudi pnlypep-ud niy gﬁm 2 logi, do hai gen
khie nhau tong hop nén: chudi nguun E."I:H: tim (H) vi :hum ngubn gde co (M), Enzym
LDH 1a logi enzvm tetramer do bin chudi polypeptid ciiu wo nén, bai vy su o hop
witra hai loai chudi polypeptid H v M d3 tao thanh nam dang phin tir (isoenzym) cia
LI khae nhai,

LDH, do 4 chudi H tao thinh: HHHH

LDH; do 3 chudi H va 1 chudi M g0 thanh: HHHM

LDH, do 2 chudi H va 2 chudi M tao thanh: HHMM

LDH, do 1 chudi H va 3 chudi M tgo thanh: HMMM

LDHs do 4 chudi M tao thinh: MMMM

LDH, dirgee g_u;u ]u ISOCTLEYT kitu tim vit LDH; dwgre goi 1 1socnzym kiéu gan. Cac
isoenzym nay cd hing s6 Michaelis (Km) v toc dd phin img o1 da {Vmax) khac nhau
2.2.4, Cie ridn chit ciia enzym

Mt so enzvm duge 1ong hep & dang chua co hoat tinh (dang khdng hoat dong) va
diroe goi 1 cie tién enzym (proenzym hode zymogen), Cic tién chit nay khi durgre: bai
Ll vao mdi |I"1.Elﬂ"l.#._ cla co thé, chju tic dung thuy phin cia mdi trudmg, bj cit di mot
duan polypeptid von che Inp trung tdm hoat ddng nhim bio v§ trung tam hoat dong. lam
cho enezym duoe boat hod va trd thinh dang enzym ¢é hoat tinh.
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Ciac tén enzym ¢d tén tiép v ng 1a “ogen™. Vi du: nhitng tién enzym cua dutmg
ticu hoa chury ¢ hoat tinh la pepsinagen, trypsmoaen vi chymotrypsmogen ; sau khi
duge hat tiet vao duong tieu hod nhing enzym nay s€ bi thuy phan thanh cac enz_ym cd
haat tinh tuang g 12 pepsin, trvpsin va chiymotrypsin. Tién enzym co thé co tiép déu
nalr “pro’, vi dy: tén enzym cua theombin la prothrombin.

2.2.5. Pluic hop du enzym

Phue hop da enzym (multienzym) la mét phl'n: hop gém nhiéu phan tir enzym
Khac nhau nhung ¢6 lién quan voi nhau trong mét qua trinh chuyen hod nhat dinh va két
tu thanh mdt khoi. Cac enzym trong phire hyp da enzym khdng thé tach ron nhau bon vi
ki chding ton tai riéng bidt s& bi bign tinh va mat hoat tinh. Su két ru cdc enzym tao
thanh phu:. hap da enzym co tac dun_tj {ang cudmp sy cdng tac cua chiing vin nhau trong
Mat qua trinh hodc mdt chudi chuyén hod gém nhiéu phan img, lam tang hidgu luc va
hi¢u qua xic tac cua ching.

Vi dy: Chudi phan img chuyén pyruvat thanh acetyl CoA gbm ban _phin fmg nbi
tiép nhuau duge xuc tac boi phire hop da enzym pyruvat dehydrogenase gdm ba enzym;
pyruvat dehydrogenase, dinydrolipoyl transacetylase va dihydrolipoyl dehydrogenase
vivt hén coenizym 1a thhamin pyrophosphat (TPP), acid lipoic, coenzym A va NAD .

3. CAU TRUC VA CHUC NANG CUA CAC COENZYM

(ac coenzym ¢o chue ning 1a tham gia cung enzym frong qud trinh xuc tac.
Coenzym thuémp ¢6 ai tue voi enzym tuong tr nhir i lue cua enzym véi co chét; vi
vay. coenzym e thé duoc coi nhu mot co chat thir hai trong phan vmg enzym. Mot )
coenzym duoe gin dong hoa tri v&i enzym va dam nhiém chie nang nhu hodc gtn nhu
vire hoat ddng cua enzym trong qua trinh xac téce.

J.1. Cac coenzym oxy hoa kKhuw
Coenzym Niacin (nicotinic acid hay vitamin B3): NAD" va NADP*

Hai coenzym nay la nicotinamid adenin dinuclotid (NAD®) vi nicotinamid adenin
dimucleotid phosphat {NADP™). Cau tric cia coenzym NADP™ khac vai coenzym
NAD' {i ¢6 thdm mdt pdc phosphat & vi tri 2° coa ribose trong phin tr adenosin
nionophosphat.

Chire nang cua hai coenzym nay 1a van chuyén 2 dién trr va | protan H giira chit
cho va chat nhan hydro trong phan {mg oxy hoa khir xtic tac boi enzym dehydrogenase.

. H
ade nine
CONH,
!
vibase —p—p— lr!ihbst ribose—P—Pﬁ!'ibose

NAD" (Dang oxy how NADH (Dang khi

Hinh 1.3. Céng thire chiv va co ¢hé hoal dong cla coenzym NAD®.
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Hinh 1.4. Céong thire chi va co ché heat ddng cla coenzym FAD

Hai dang coenzym cua riboflavin la flavin mononucleotid (FMN) va flavin adenin
dinucleatid (FAD). Chire ning cua FMN va FAD |4 tham gia vao phan tmg oxy hoa khur
bans_ cach trao ddi 2 dién tor va 2H'.

Porphyrin F¢* " (coenzym hem)

Coenzym hem li coenzym cua hé thdng cytochrom va coenzym cua cac enzym;
calalase. peroxidase, monooxygenase va dioxygenase.

Vai trd cla coenzym hem 13 van chuyén dién tir nhd kha nang bién doi thudn
nghich gita Fe’™ va Fe'™:

Fe’' - e F™
Acid lipoic
Acid lipoic 12 mét acid béo chita 2 nhém sulfur (-SH). Acid lipoic co phéd bién

trony cac chit tr nhién, N6 tham gia vao phirc hop da enzym xuc tac qua trinh kho
carboxyl oxy hoa cua pyruvat va a-ceto glutarat.

3.2. Cic coenzym véin chuyén nhém
Thiamin pyrophosphat (TPP) vin clmyén nhom CO,

Thanh phan caa TPP ¢é thiamin (vitamin B). TPP 14 coenzym ciia céc enzym xic
tdc phan tng tach nhom CO; ctia cac acid a-cetonic {pyruvat hoac a-cetoglutarat). Su
thiéu hut thiamin anh huéng chi yéu dén hé thin kinh ngoai bién, duong tidu hoi va hé
théng tim mach. Thiamin ¢6 gia tri trong didu tri bénh Beri-Beri, viém thin kinh do
riou. viém than kinh do thai nghén, ...

Coenzym A viin chuyén nhém acyl

Coenzym A {(viét tat 13 CoA-SH) ¢6 chia acid pantotenic (vitamin Bs) trong thinh
phin hoa hoc. Coenzym A gift vai trd trong chuyén hoa acid beéo, thé cetonic, acetat va
acid amin. Vi du: coenzym A két hop v6i acetat dé tao nén “‘acetat hoat dong™ 1 acetyl
CoA, chit nay cé thé két hop voi oxaloacetat dé tao thanh citrat — phan ung mg dau cho
chu trinh acid citric; coenzym A ¢6 thé tham gia vao qua trinh sinh 16ng hop acid béo,
sinh tdng hop cholesterol va cdc hormon steroid, ...



S-adenosyl-methionin

S-adenosyl-methionin ¢d tic dung van chuyén nhém methyl -CHs.

Biotin

Biotin [& cocnzyin cla en7ynt carboxylase, enzym nay Xic tac phan g gan CO;
(sur carbaxyl hod),

Pyvidoxal phosphat

Pyridoxal phosphat Ja din xudt cia pyridoxin (vitamin B6). Pyridoxal phosphat |4
COCHZYM cua enzym trac doil amin {van chuyén nhom amin cua acid ¢-amm 1 cho acid
w-cetonic 2 d€ teo thanh acid o-cetonic | va acid a-amin 2), 12 coenzym cu2 enzym khi
carboxyl {khwr CO; cita mdt s6 acid amin nhir 1yrosin, arginin, glutamat,...)

R,—CIH -COar R.l—lll—l:ﬂl]H
NH, o

-

E—H / \ CH; —NH,

) HO—+ CH;—O—{)
HG—#" CH:—0—{F) H,Cc-Ly .
| N
H;C* \N ‘\ . Tm“ . }/
Pviidoxamin - P
Pyridosal - P :,‘>'—<, )

’/ .

R,—CH -COOH R, —C—codH
NH, 0

Acid amin 2 Acid o - cetonic 2

Hinh 1.5. Cor ché hoat d@ng cua pyridoxal phosphat

4. CO CHE XUC TAC CUA ENZYM
4.1. Sy bién thién nang lvomg tr do (AG < 0)

Nang hirong tr do cua mdt hé théng phan (g 13 ning luemg ¢d thé 120 ra ¢bng co
ich. Nang luemg ur do duoe ky hidu 12 G. Mat phan (g hod hoc chi ¢é thé xay ra theo
chidu pang [irgmg tur do gram, bién chit cé néng lwomg tr do cao thanh chiat ¢d mire nang
lwong te do thip hon. Didu nay cd nghia: diy kién cdn cia mdt phan ting hod hoc ¢6
e xav ra la bién thién ning heeng fie da phai dm (AG < 0).

A+B=C+D
G126 =2 AG=0G; -G <0
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Tuy nhién, do vit chét ¢6 sizc ¥ vé mit hod hoc nén mdt phan vng dit cé AG < 0,
van chura thé e xay ra duoc.
4.2. Sire v v& mat hod hoce ciia vit chie

_ Vit chat thudmp ¢o siic ¥ vé mat hod hoc. Sue ¥ hoa hoc cda vat chit do cac yéu
13 sau o nén:

— YéuIb vé entropy {su chuyén ddng hén loan cua cée phin tir vat chat).

Ldp a0 nudre can tror va o6 thé 1am mat hoat tinh cla co chat.

Hinh thé khéng gian cdng kénh ctia co chat.
— Su sé.p xép chua dinh huong cia céc nhém chire nang wén phin w enzym,

Vi viy. mot 50 phan img hoa hoc mac di ¢é dicu kign cin dé xay ra (AG < 0),
nhing phan np khong xay ra dwge. Phan Uy xdy ra khi ¢o thém didu kién di, nghia la
phai cung cap cho hé thdng phan ing mot nang lugng dé thing sic v hod hoc cua Vit
chit. Ning hrong cin cung cip ay goi la nang feong howt hod.

4.3. Nang Iuvng heat hoa

Nany lugng hoat hea i nang lugng can lhn,t da: nang tit ca cac phin tir cta 1 mol
cor chat o nhiét dé nhét dinh 1&n trang thai chuyén 1iép & dinb cua hang raw ning luong.
lam cho phan img enzym ¢o thé xay ra. O trang thai chuyén tiép, moi phan tr co chit co
thi »dn sing tham gia vao sy tao thanh san phim phan img.

4.4. Co ché tac dung ciia enzym

Lnzymy fanr glam ndng hegng hoat hod cia phan ng dé cac co chit dé dang dat
duge mire ning lugng dua phan img vao trang that chuyén tiép, tir 46 phan irng c6 thé xay
v, The b ciia phan img phu thude vao s céc phan to co chat vt qua hang rao nang
lupng dua phan ong vao trang thai chuyén tiép.

Enzym tam giam ndng hromg hoat hod cua phan any hing cach két hop vai cor chit
tao thanh phic hop enzym - co chat (E-8) va phan tmg enzym x1ic tac qua 2 budc sau:
E+S«>ES>E+P
(a) b)

C Ja enzym, § 1 co chit, ES Ja phire hop enzym-co chat vi P la san pham ctia phan
img. Nhi vy, enzym ¢é tac dung bién mét phan tmg hod hoc dem thuan thanh mét phan
uig hod hoe qua 2 hirde dé 1o thanh phire hop enzym-co cht, hai phin (mg nay dai hoi
nang lwemg hoat hoa thap hom rit nhiéu so véi phan tmg khong ¢6 sur xtic tac cha enzym.

Tom L. bing cich 20 ra phirc hop ES, enzym chi can ning Im_mgk hoit hoa rét
nho cdng ¢o thé thie ddy phan 1ing xay ra. Do do, cac phan imy enzym dé dang xay ra
wong diéu kién nhiét 46 sinh ly cda co the.
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Trang thai chuyén tiép
Nang &2

NG |00 e mm mrm e e e m e e e e m s
v do
(G)

M nang lugng giam di

AG khodng khi cé x{c tac clia enzym

cH enzym

________________ 2
}\ AG khi ¢ xtc
_______ ool _ .1 {acclhaenzym

P
Ti&n trinh phan img

Hinh 1.6. Co ché tac dung clua enzym
5. PONG HOC ENZYM
5.1. Téc d) phan ling enzym

Dinh nghia téc 45 phén vmg enzpm: té¢ d6 phan g cta enzym i lugng co chat
bi bicn déi dudi tac dung cua enzym trong mot phit & nhiét do 25°C véi cac didu kién
Khie duoe chuan hod,

Hon vi do téc dé phan vmg enzym: 1a don vi hoat dd enzym, duoc thé hién bang
don vi qube & ([mermtmnal Units, IU hoac U) va duogc dmh nghia 13 lugng enzym lam
bicn déi 1 umol co chat thanh san phim trong 1 phat & 25°C véi cac digu kién da dugc
chuan hoa.

Téc dp ban ddu: toc dd ban dau cua mot phan ing enzym (dugc ky méu la vy, la
toc 46 phan (ng enzym & nhimg phit dau tién cua phan ung, khi ma téc db phan ung
chua by énh huong boi sy bién d6i cua nnhi¢t d§, pH, nong dd san phidm phan tmg,... ; va

toe 46 ban diu tang Ién mdt cach tuy én tinh. Hoat do enzym duoc do modt cach chmh
sdc o tde dd ban dau, nghia la duge do trong khoang 5 phut dau tién cia phan img.

Toc dp cuc dai: voi mét ndng do enzym thich hop, nhiét do va pH thich hop, khi
nong do co chét tang thi téc db phan Ung tang. Tai thos diém cac phan tr enzym déu bio
hoa cu chat thi tde db phan img dat toc do t6i da (Vmax).

5.2. Thuyét Michaelis-Menten

Nam 1913, Michaelis va Menten dua ra gia thuyét vé vai trd clia nong dd co chat
rong viée hinh thanh phire hop cnzym — ¢ chét.

Sy lién quan gilra enzym, ¢ chat va sin phim phan img duoc thé hién bang
phirong trinh sau:
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E+S—ESSE+HP
k.
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X B

Hinh 1.7. B4 Ihi Michaglis-Manten ve su phu thude cla thc dd phéan &ng véi ndng dé co chat

- Ky [a hé‘ﬂjg sé Michaelis cla enzym dfwi_vc’ri cer chﬁt. Kum cd gid bang néng
dor cer chit can thiét dé t6c 38 phan ang (v) dat bang 172 tée 48 11 da (V,,,.). Ky durorc
tinh bang mal/L.

- Moi enzym co mot hang 50 K, no the hién ai luc cha enzym d6i vai co chi:
KM (.dlli_, nho, a1 luc cua enzym ddi vei co chat cang lon. boi vi chn cdn mét lugng co
chét rit nha., toc do phan tmg da dat 1/2 toe 46 1di da,

— Phdn irng enzym muodn dat dege Vmax thi ndng do co chdt phai = 100 1an Ky.
Phiang irink va dé thi Lineweaver - Rurk:

Ve il khé cé thé duge xac dinh mot cich chinlg xéc tir dé thi hvperbol cla
Michaelis -- Menten. V vdy, Lineweaver-Burk da cat ii¢n phuong trinh Mechaelis -
Menten bang cach nghich dao phuong trink nay va tir d6 thu duoc & thi sau:

KM 1
“1&.] [g]

1
v

—1K, /

Hinh 1.8. £2¢ thi Lineweaver-Burk

18)
¥ nghtia ctia do thi Lineweaver-Burk: D6 thi nay da bién dé thi hyperbol thanh dé
thi tuyén tinh (dang thang) va tir do cb the tim Ky va V. mot cach d¢ dang.
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6. CAC YEU TO ANH HUONG PEN HOAT DONG CUA ENZYM
6.1, Nong 4o co chit

Su anh hudng cua ndng d6 co chit dén hoat dong enzym di duoc md ta & phan
déng hoc enzym voi phuong trinh va do thi Mechaelis-Menten.

6.2. Nong d¢ enzym

Nong dé enzym anh huong dén toe do _phan Unp enzym. V&1 cung mdt luong co
chat. téc do phan img enzym tang khi tang nong do enzym va nguge lai. Tuy nhién, gia
tr1 Ky khong b1 phu thudc vao nong d6 enzym.

6.3. Nhiét do

Nhiét 46 tang thuomg lam ting toc dé phan Gng hod hoc do gay ting su chuyen
dong ctia cac phdn tu, 1am tang so va cham hi¢u qua cia cac phan tr enzym va co chat
dunu thdt cung cap nang lugng cho phan ing. Tuy nhién, sau khi dat duae 16¢ d§ téi da,
e dd phan Gng giam din bai vi ban Lhat cua enzym la protein nén khi nhiét do tang
cao s¢ dan dén bién tinh protein, lam mat hoat tinh xUc tac cba enzym. Héu hét cac
cnzym ¢ mot ranh gidi nhiér do toi uru gidng nhu diéu kién nhiét d6 sinh ly cta co thé.
Su bicn tinh bat ddu xay ra ¢ nhiét dd tr 40 - 50°C va & nhimg nhiét dd cao hon. Thén
gian tiép xUe vai nhiét do eling anh hudng dén s hoat déng ctia enzym. Enzym ¢6 thé
chiu dung duge nhiét do cao hom nhi¢t 46 t5i v trong mot thai gian ngan. N6i chung. &
ranh gidi nhi¢t do ma phdn ur enzym chua bi bién tinh, khi ting nhiét d8 lén 10°C thi
10¢ d0 phan tng tang gap hai lan.

Cac miu huyét trong ¢6 thé duge bao quan ¢ nhiét d trong 10 lanh (0° + 4°C)
hoje dong lanh trong mét théi gian nhir dinh ma cic enzym khéng bi méit hoat tinh.
I'uy nhién, khong nén déng lanh rdi lai lam tan enzym nhiéu lan boi vi diéu ndy c6 thé
¢y bién tinh protein enzym.

Y

1 i i 1
o 10 30 5

Nhiét 5 (°C)

Hinh 1.9. Anh hwdng cla nhiét 4o trén tdc 86 phan ung enzym

O cdc vi khuan song tai d4y bién nong hodc sudi nirdc nong, nguol ta dé phat hién
duge mot s6 enzym bén voi nhiét, ¢6 kha nang chju nhiét rit cao.
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6.4. pH méi trwrang

Ban chit cia cic enzym la protein nén ching mang dién. Cac mixe do pH khac
nghuiél co thé lam bién tinh enzym hoac anh hudng den trang thal ion hoa cia enzym. Vi
viy, méi enzym chi hoat dong trong mét ranh gidi pH dac hiéu va hoal dong toi wu &
mé pl{ dac hidu. Hiu hét cac phan Ung enzym xay ra trong mdt gid¢i han pH khoang 7 -
8. nhunyg ¢6 mdt sd enzvm hoat déng trong mat gidi han pH rong hon.

el ih)

Hinh 1.10. Anh nweng cua pH dén toc do phan ng enzym
{a) pH téi LU cla pepsin va (b) pH t& wu cla trypsin

6.5. Cic chit hoat hoa

Cdc chit hoat hoa (3 cic chat tam tang tc dé cia phan img enzym hoac lam cho
cnzyin o trang thai khéng hoat dong mj thinh trang thai hoat dong Cac chat hoat hoa
cua enzym thudng 1a cac kim loai (Ca®*, Fe?”, Mg™", Mn™ L Zn™ va K y hodc a kien (Br
va OV} Co ché hoat dong cua cac chat hoat hoa 14 tao nén mdt vy tri hoat ddng tich dién
dwromg & ¢6 thé tac dng vao cde nhém tich dién am cia co chat. Cac chat hoat hoa
khac cé vai trd lam thay déi cdu hinh khong gian cua enzym. lam én dinh cu trac bac
ba va bac bén cia phan or enzym, 1Am enzym dé gin vdi cor chét, .

6.6, Cac chat ire ché

Chat ¢ ché 1a nhimg chit khi két hap voi enzym co téc dung Ge ché hoat dang
cui enzyn nghia la lam giam hodc 1am mat hoat tinh cua enzym.

Ut ché camh franh: Gc ché canh tranh 1a sy e ché cua nhimg chit ¢o cau e
lueng 1 nhu phéan te co chit va cach tranh véi co chdt dé gin vao trung tip hoat dong
cua enzvm, Sur G ché canh tranh ¢6 kha ning thudin nghich. Vi vay, c¢6 thé khic phuc
Jugre sy ire ché cgnh tranh bang cach tang nong o co chit; khi ca chit nhiéu hon, chong
s& Canh ranh vai chit Ge ché dé gn vao trung tam hoat ddng.

Uc chd hhdug cunh tranh: st te ché khang canh tranh Xy ra khi chit Gc ché pan
vaa ensym o mot vi tri khong phai trung 1am hoat dong. Su gin nay gy nén sy thay doi
i hinh khéng gian <tia ciu trac phan tr enzym, fam cho trung tdm hoat ddng ciing bj
thay doi va khong the tiép nhin ducc co chét hodc néu da tlep nhin co chét cling khong
thL bién A6t co chit thanh san phim. Sur tang ndng d& co chat khéng anh hucrng dén sur

230 cua e ehéd khang canh tranh vio phin 10 enzym. Bai viy, khang thé khic phuc duge
unb trang Oc ché bang cach tang ndng dé ¢o chét.
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CAU HOI LUONG GIA

I. Trink biy cich goi tén va phan loai enzym theo phén loai quéc &, cho vi du
moi loal.

[

. Trinh bay thanh phén ciu tao cta enzym.

3. Trinh bay trung tim hoat ddng cita enzym.

4. Trinh bay cic dang céu tric ctia phin tir enzym.

5. Trinh bay co ché hoat dong cua enzym.

6. Trinh bay anh hudng cia ndng do co chat dér hoat ddng cia enzym.
7. Trinh bay anh huomg cua nhiét d6 va pH dén hoat ddng cia enzym.
8

. Trinth bay anh huéng cua yéu té hoat hoa va yéu tb trc ché dén hoat déng clia enzym.
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Chwong 11
HOA SINH HORMON

Hormon |4 nhimg chit hiru co duoe san xudt ra vai lugmg ril nhé bai phimg 1€
o cua tuyen adi liet. Hormon duge bai tidt e tidp vao miu va duge viin chuyén i
ciéc b phin khic nhau cia co thé goi |4 co quan nhdn hay ¢o quan dich va & do,
hormon o ra nhimg tie dung sinh hoc. Hommon kid¢m sodt cic qua trinh :huré-n hod
¢ac chat va nhimg chire phin khic nhau nhu: sy phat trién t€ bio vi md, hogt ding cin
nm-huyét dp, sy co bép da day rudt, bai 1ét sita va hé lh:f'rng sinh san, chirc phin
thin. v.v. Nhur viy, hormon 1d mét logi tin hi¢u gitra cée te bao gilp cic t¢ bao trong co
the 51.-:‘.II1F co syt hop tac, thing tin dilll.‘u chinh 1dn nhau nhim dinh hadmg cho sir phiin
chia. chuvén hod cda céc mb v co thé.

(3 dong viit, tn hidu gilta cdc & bio co thé chia 14 3 loai dya 1rén khodng cich
witra vi tri chit duge bai tidt v vi tri mi chit d6 thé hién tie dung .

¢ Hormon hay chit ndi tiét 1 nhimg chit hiry cor tic dhng lén nhimg 1 bio & xa
vi tri mi nd duge san xudt ra (cde tuyén ndi tiét), hommon duge viin chuyén trong mau uir
tuyen néi tiét dén co quan dich.

# Tin hiéu i chd (paracrine signaling): céc chit hiru co dupe pidi phong ra tic
dyng nay rén nhimg 1¢ bao gin ké voi 1€ bio sin xudt ra nd, khing cin sy vin chuyén
boi ding mau. Té bao thin kinh bai tiédt cic chit viio khe synap-la chd tiép gidp gia
nhirng 1€ bio thin kinh-dé kich thich nhimg & bao than kinh gin ké hodic tir té bio thin
kinh tdi té hio co gly e ché hode kich thich co co qua kiéu tin hidu wi chl. Cic chil
thudc loai tin hiéu nay 13 chit din truvén thin kinh (neurotransmitter). T¢ bao thin kinh
ching bai tiét nhimg hormon thin kinh (neurshormon).

_ + Tin higu 1y thin {autocnne signaling): té bdo ddp (mg véi ede chit do han thin
té biwr do tdng hop va bili tiét ra. Nhidu yéu 16 ting trudng hogt ding theo kiéu niy. Cic
1é hio nudi cdy thuémg tiét ra cic chitt d& kich thich bin thin ching phat trién vi ting

™
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sinh. Céc t¢ bao khéi u cung giai phong ra cac yéu to phat trién dé kich thich sy ting
sinh qua mite dan toi su hinh thanh quan thé khdi u.

Nhimg chit ké trén (hormon, hormon thdn kinh, chit dén tru};en than kinh va
hormon tai chd) got la nhing chat truyén tin thir nhat hay chat truyén tin ngoai té bao
(phin bidt véi nhitng chit truyén tin thir hai hay nhimg chit truyén tin trong té hio).

Bai tiét hormon theo nhip sinh hoc, nghia la ndng 46 hormon trong méu thay d6i
thco chu k¥. Nhip sinh hoc cia s bai tiét hormon ¢6 thé theo gio (LH, testosteron),
theo ngay (cortisol), theo thang (cic hormon sinh duc nfr), theo mua (thyroxin). Su thay
doi néng dé hormon trong mau theo nhip sinh hoc cing véi ndng d rét thap cia ching
trong mau (& mirc nanogam hodc picogam} lam cho viéc dinh luong hormon rit kho
khan doi hoi nhitng k¥ thudt ¢6 d6 nhay cao va trang thiét bi dat tién.

1. PHAN LOAI HORMON

Hormon c6 thé phan loai theo c4u tao hod hoc holic phén loai theo co ché tic dung.

1.1, Phin loai theo ciu tao hoa hoc

Hormon la peptid va protein: thude loai nay ¢ nhitng hormon' c6 tur 3 dén 200
acid amin, bao gdm cdc hormon cia tuyen ving dudi doi, tuyen yén, tuyén tuy.

Hormon lq din xuét cia acid amin: thude loai nay cd hormon cila tuyen giap va
tuven tuy thuong than,

Hormon steroid: gom hormon cua tuyén vo thugng than, tuyén sinh duc nam va ni.

Nhom Eicosaneid: nhimg chit nay 13 dan xudt cva acid arachidonic - mét acid
béo c¢é 20 carbon véi nhiéu lién két déi. Eicosanoid ¢6 3 phédn nhém: prostaglandin,
leucotrien va thromboxan.

1.2. Phin loai theo cor ché tic dung

Tét ca cac hormon déu tac dung Ién t€ bao dich qua chat thu thé dic hidu
(receplor) ¢ té bao dich. Mi loai té bio c6 cach két hop riéng gida chit thu thé voi
hormon, Can ¢ vao vy tri khu tra coa chét thu thé (& mang té bao hoac trong té bao} va
tinh chat hoa tan cita hormon ma hormon duge phén thanh hai nhém.

Nhom hét hop voi chat thy thé ndi bao: gom cac hormon steroid va hormon
tuyén piap, '

Nhom két hop voi chit thu thé & mang 18 bdo: pdm cac hormon peptid va cac
hormon din xuit cda acid amin. Nhoém nay lai chia thanh cac phan nhém tuy thude chit
thong tin thir hai tham gia vao co ché tac dung cna hormon.
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SOOVCHE TAC DUNG CUA HORMON

1. Tae dyng cua hormon steroid v hormon tuyén gidp
Phic hop

wan charydin BTN

bar Dk

Tang sinh 1 béo
Phiuc hop
harmon-thy thé Thiy thé nhn 1 bio

Hinh 2.1, Co ché lac dung cda hormon steroid

Hormmon steroid (vi dy: estrogen. progesteron, cortisol) va hormon tuven gidp kho
tan frong nude nén vin chuyén trong mdu 1ai té bido dich nhd chiit viin chuyen dic m¢u
{protein). Ty 1€ bao dich, nhimg hormon nay khuy&th Lin qua mang 1€ bao vi két hop
vari protetn tha the trong béo wong holic trong nhin 1é bio.

Phirc hop hormon-chit thy thé e dung nhu mt chdt thang tin ndi bao (chit
thong tin thir hai) va gin vao mot vimg d3c hidu cia DNA nhin goi li vimg nhiy cam
vii hormon (HRE = hormone responsive element). Sy gin nay lim hoat hod mdt so gen
cua DNA din 1 ting cudmp sao chép mRNA nhd RNA polymerase vi qua do tiing
cuvmg sy tong hop protein die hi¢u mdi (hinh 2.1),

2.2 Tace dyng hormon peptid va amin

Phin lim cie hormon thude nhém nay tan wong nuée, khong cin chét viln chuyén
vrong mau, ¢o thin gian bin huy ngan. Cic hm*m-:m khing de dang qua mang i& bio va
win von chit thy the & mﬁm_, hio womg cla @ bio dich. Sy két hop niy lam xudt hign
it chit duge goi 1a -:h.'.ﬁ. thong tin thir hai & ngi bao. AMP vong (cAMP) la chiit thong
tn thi hai da duge biét 13 nhdt. Cac chit thong tin thic hai 5-‘.‘ khuyéch dai tin hidu
hormon gua 'Hl,"l.. hogat hoa cac enzym ngi bao hodic the ding dén cic qua trinh chuven
Dk die bidt, ditn dén thé hig¢n tac dung hormon.

Cor che thng glucose médu cus epinephrin 14 vi dy dién hinh ounh hoa tae dung cua
hormon thong qua cAMP
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P hop
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Hinh 2.2. Cd ché gay tang dudng 6&74 F#Ah#dllnn
iy Ccua epinephrin (adranaling o “m‘“

Ghucons mini

Co ché ndy duge Sutherland kham phd vao nim 1950 va di chimg minh ring
cpinephrin kich thich sy hogt dong cua glycogen phosphorylase thong gqua eAMEP
Cilycogen phosphorylase ting phan g glycogen thanh glucose 1-phosphat v diin 1n
tang 100 glucose. Hinh 2.2 chi rd mdt logt phan img vir giai dogn kich thich dau tién cia
it phiin ir epinephrin i sur ting nimg df glucose mau thing qua sy khuyéch dai e

dung hormon gdn v chit thu thé, Nho q.mh niy ma tir mdt phin ur hormon c6 thé [dm
thay dii hoat dong xie tic cua hang nghin phin 1o enzym.

1L, HORMON PROTEIN, POLYPEPTID
3.1, Hormon tuven yén
A 1.1 Hormon caa tuyén yén friede
# Harmon ting trining (GH = growth hormaone hoje STH = somatropin hormone).

La polypeptid i,l:':nm 191 acid amin vin 2 l:::]l.l noi disulfua (acid amin 53 va 165,
acid amin 182 va 189}, GH co cdu 130 rat giong voi prolactin cda ngudi va hormon
lactogen cua ra thai
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Hinh 2.3. Cau truc harmon tang fredng & nguon
GH ¢a tac dung 18n chuyén hai glucid, lipid, protid va dién gidi cha ‘nhjéu maé,
nhu: mo co. mo mé va gan. GH cd tac dung |&n su phat trién cia co the. Thi¢u GH dan
dcn hién tegmg Tan. Thin gian ban huy cda GH trong huyét wong nguda [a 30 - 20 phit
v nang dd truny binh tir 2 - 4 ng/ml & agudn tnieng thanh,

* Hormon kich thich ting hop sin (Protactin = PRL hodc LTH = luteotropic hormone)

La mdt chudi polypeptid 199 acid amin, trong luong phin ws = 23000 Da, Cau
tric bac mét va hoat dong cua LTH co nhiéu gidng nhau vai GH va hormon tao sita
ngudn goc rau thai. LTH tac dung chu yéu 18n tuyén vii dé tao sira sau dé.

* Horman huwong sinh duc (GuH = Gonadoetropin hormone)

Nhitng hormon hudng sinh duc gdm hormon kich thich nang tritng (FSH-follicle
stimulating harmone) va hormon kich thich hodng thé (LH-luteinizing harmon) cé bdn
chit 14 glucoprotem, gom hai tiéu don vi « va 3. LH va FSH cé cau triic pibng TSH va
HCG (hinh 2.4). Tiéu don vi « rit giéng nhav & 4 loai harmon nay va 1 chugi
potypeptid 92 acid amin. Tinh dic hiéu cia mdi hormon do sy khac nhau vé cdu tric
cua chudi §i.

1o5 121
HN HCG HN L)
COCHP COoHE
COOH o HMN CO0H o
N gz 52

12
17 COCH g

H,™N T5H

N COOH « HN OoH o
52 92

Hinh 2.4. CAu truc HCG, FSH, LH va TSH
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Hormon kich thich nang trieng (FSH — Follicle stimulating hormone)

— Trong lwgng phén wr : 32000 Da. nong 4o trong huyét tuong: 2-5 mUimL, &
thot diém rung trang FSH c6é nong do 3-10 mUs mL.

— FSH lam nhanh su trudng thanh cua nang trirng, ting g1ai phong estrogen & nd,
lium to tinh hoan nhung khéng lam tang s6 lugng tinh trung va khong lam tang hoat
Jong cua té baa ké & nam gidi.

Hormon kich thich hoang thé (LH = Luteinizing hormone)

— Trong lvong phin 1 : 28500 Da. Néng d¢ co ban khoang 2-5mU/mL huyét
twemg. O thoi diém dinh cua thoi ky rung tning, ndng d¢6 LH tang dén 1625 mU/mL.

— O nir. LH phéi hop véi FSH gdy rung trimg va phat trién hoang thé, kich thich
bl Lict estrogen va progesteronc.

* Hormon kich thich tuyén gidp (TSH = thyroide stimulating hormone)

Trong luomg phan tir : 28000 Da, gom 2 chudi polypeptid: chudi a (92 acid amin),
chudi p (112 acid amin). Néng d6 trung binh 14 3 ng/ml huvér tuong. TSH tham gia
nthi¢u giai doan cda qua trinh téng hop cac hormon giap trang.

* Hormon kich thich tuyé'u vg thupng thin (ACTH: Adreno-corticotropin hormone)

ACTH ngudn 1a polypeptid gbdm 39 acid amin. Trong lugng phan wr : 4500 Da.
Doan peptid dau 24 acid amin giéng nhau & nhicu loai dong vat vi ngudi. Doan peptid
com lar Khomyg ¢o tiac dung sinh hoc, thay ddi theo ngudn gdc dong vat (Hinh 2.5).

ACTH ¢6 nhi¢u tac dung: kich thich va thurong than bai tidt cac hormon chuyén
hod plucose, kich thich tao melanin do ACTH ¢6 cdu tao tuong tu aMSH va diéu nay
2iai thich vé nguvén nhin giy xam da rong bénh Addison. Chudi peptid ¢6 5 acid amin
{6 -10) ¢ hoat ddng cua MSH,

1 MSH
Hoat dang
hh
13 3 Hinn nec
24
Bac higu
34 [ cia loal
34
ACTH

Hinh 2.5. C4u tao hoa hoc clia ACTH
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11,2, Harmoen cia tuyén yén giira

Thut gifra tyén vén bai ué «-MSH (Hormon Imh thich hic t6 bio =
Melanocyte stimulating inrmu-nc}. Tuydn yén ngun lém thicu thuy gitta vi viy khing
cu (- "'-'I"rH o huy el womg v tuyen yén gL,

113, Hormon cia tuyén yén san

Hai hormion peptid ¢d mit o thut sau m}ﬁn vén la u:q.-t:mm vl vasopressin. Dy la
hai hormen duge tich chiét, tinh ché vi tdng hop diu tién (Vincent Du Vigneaud, giai
thuwome Nobel, 1954), Ching dugce ln-r':g. hop tir 1€ bao than kinh ving dundi doi, di
chuvén doc bd trén thy va duge dy i o cic nang, s& duge gida phong tuy theo sir kich
thach thich hop

- Vasapressin: i hormon chong It niéu ( ADH = Antidiuretic hormone),
La peptad co 9 acud amin,

Tae dung: giam bii tiet mnde tiéu do ting cwimg i hitp thu nude & dng thin va
laim co mach nén co tac dung ting huyeét dp. Thi¢u hormon ndy sé giy dai nhat, dai
ninéu (5-10 livngiay ) va mede tidu co ty rong lhnp[l 001-1.008),

- Oxvtocin: la pepuid co 9 acid amin, khac vasopressin & acid amin thu 3 va thir
8. Oxytocin ¢ tac dung rén oo trom cia W cung va trén tuyén v, gly co co W cung lic
chuyén da va kich thich tiét sita khi cho con b,

;-

Ladie ]
LA K

- aed ER SRS
EEF# ﬁr

- : | amtedi urelic B |
1.2, Hormon rau thai
~ Gonadotropin rau thai (HOG = Human Chononic Gonadotropin)

Hormon nay ::tu]l hién trong méu vi nudc tiéu phy ni o nhtl'ng ngly diu cia thai
ky ¢ thai, c6 ngudn goc tir rau thai. HCG ¢6 ndng d6 & nude liéu vii mau cao nhal vao
thang thir 2 v thir 3, mat din trong vii ba ngay sau khi dé,
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HCG 14 glycoprotein, gom hai chudi polypeptid o va B. Chudi « cua HCG cé céu
lar aidng chudi o cva LH, FSH va TSH. Chudi B dac hiéu cho hoat tinh sinh hoc cua
HC G, kich thich bal nét oestrogen va progesierone (gidng tic dung cia LH).

— Hormon kich thich tae stra (HPL = Human P‘Iacental Lactogen), prolactm
rau thai (PPR= Placental Prolactin) v hormon kich thich bai tiét hormon tuyén giap
(HCT = Human Chorionic Thyrotropin),

3.3. Hormon vang dwéi doi

Ving dwor doi san sinh nhitng hormon than kinh, ¢o tac dung diéu hoa su ban tiét
cac hormon cia tuyen yén trude. Hormon vang dudi do1 cdu tao bai cac pephid ngin.

Bang 2.1. Cac hormon peptid ving duwéi doi

Hormon Cau fao Tac dyng chinh
Harmon gidi phdng corticotropin (CRH) Peptid 41 acid amin Kich thich bai tigt ACTH
Hormon gidi phong thyrotropin (TRH) Tripeptid Kicn thieh bai tigt TSH
Hormon gigi phong gormadotrapin {GnRH) | Pepud 10 acid amin Kich thich Bai tiét FSHLR
Yéu td urg ché Prolactin (PYF). Paptid 55 acic amin P ché bai nét PRL
Hormon gidl phong GH (GH-RH} 3 dang peptid: 37. 40, 44 | Kich thich bai tiel GH

acid amin trc ché bai tigt GH

Hormon ive cné GH (GH-1H) Peplid 14 acid armn

3.4. Hormon tuyén can gidp va calcitonin
( nguari, tuvén cdn gidp trang dai 6-Tmm va niang khodng [40mg. Hormon tuyen
can yidp va calcitonin {cong vai vitamin D) tham gia vao qua trinh chuym ho Ca’*

* larmon tuyén cin gidp (PTH - Parathyroid hormone): 12 polypeptid gom g4
acid amin. Hormon tdng hop gém 34 acid amin du, ngudni ta cling x4c dinh doc chit
tién than cuy PTH gdm prepro PTH ¢é 113 acid amin va meTH ¢ 90 acid amin,

PItl 13 hormon lam ting Ca® mau tac dung chu véu lén té bao than va Xuong;
tang phin huy xwong. giai phong Ca’' vao mau; tang tai hip thu Ca** va {ic ché tai hap
thu phosphat cua té bio than. (J mang rudt, PTH tang hap thu Ca®™" phm hop voi vitamin
D. PTH khong ¢ du iy & tuyén, ducre tdng hop va bai tiét lign e vao mau.

* Caleitonin (CTY): duoc bai 1ét tor & bao cua tuym cén gidp vi tuyen giap. CTla
mot palypeptid €6 32 acid amin.

Tée dung chinh ctia CT 14 ha Ca®* v phosphat trong mau, do ¢ ché s gial phéng
Can T XUong vio mau (nguoc vai tie dung cia PTH), Ge ché tai hip thu Ca™ & éng than,

3.5. Hormon tuyén tuy
5L Lsudin

Insulin duce bai tiét tir t& bao B cua dao Langerhans, ban chét 14 protein, Cdu tric
bae 1 cva insulin duge xdc dinh boi Sanger (nam 1933), gom 51 acid amin véi 2 chuds

HS - T3 3



https://nhathuocngocanh.com/

Pﬂi'!r']"l.-['”ii! E|'|-I.I.1.‘ll A e 21 acd amin, chum B cd 30 acid amin, 2 chudi ndi vé&i nhau
hang 2 ciu ndi disulfua va chiedi A cd 1 ciu disulfua ndi chudi. Clu tric bic 2 va bac 3
cud msulin dige s dinh ndm 19649

Chat tien than cua isulin A promnsulin. Proinsulin cia lgm E'_frm mdt chud
polypeptd, bit ddu tir chudi B va noi voi chudi A bin min peptid gdm 30 acid amin.
Trypsin &3 thuy phdn proinsulin, ciin miu pephid noi gitra chudi A va chudi B, giai
phang imsulin vi peptid C gom 335 acid amin

(65

Hinh 2.6. Cau tao cia Insulin

Insulin, proinsulin vii peptid C co trong huyvét nromg dudi dang wr do, khdng két
hap v protein, Insulin duge thodi hoa chi véu & gan va thiin do cac protease,

The |.I1,m1._. cua insulin 1a lam giam gluma. rn-lu do: (1) Tang tinh thim glucose
qua mang té hio, dl'rl'l!:_ thin ldm tdng sy thém thiu cac jon K' va phntphal Vi cir, tan
dicu kién thudn gt cho sy phua.phﬂn-l hod va sir dung glucose, cb rm.;nl =0 md khing
nhay cam voi insulin va & nhimg md ndy insulin khing lam thay ddi nong di glucose
wong ¢ bao (md thin kinh, bach cdu, phoi. thin, nhdt 12 gan); (2) Tae dung tnge Gicp
chuven glycogen synthetase tir dang khong hoat dong thanh dang hogt dong. do do ving
cuimy qua innh chuyen L_lmme thanh glycogen; (3) Kich thich 1ong hgp glucosekinase
o pan. ue che tong hop mit s6 enzym xic e sy tin @0 duimg nhu pyruvat
carboxylase, (4) Giam tic dung clia Elu:cm: -G-phosphatase; (5) L'c ché phin huy lipid,
do viy ting cudmg dit chidy glucose.

Co ché tde dung: insulin e dyng 18n 1€ bao dich pdy gidm cAMP (trdi voi e
dung coa adrenalin va glucazon)
5L Glucapyon

Cilue: ||,m'| dirge bai lw_-a bivi 1€ bao a cin ddo Langerhans, 1 mft peptid ¢6 29 acid
amin chira nhiéu doan gidng secretin- hormon tidu hoa. G:Iutngnn thoai hod chu véu o
van. Giong adrenalin, glucagon kich thich sy tao thinh cAMP & t& bao dich. hoat hod
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en7ym phosphorylase o gan (glucagon khong o6 tdc dung hoat hoa enzym nay & co).
Glucagon con kich thich phin huy mé cua mo, giai phong glycerol va acid béo do
enzym lipase duge hoat hod hol cAMP .

3.5.3. Somarastalin (GIH)

Li mat peptid co 14 acid amin, duoc bai tiet & vimg dudi déi va boi té bao D cua
luyen tuy . Somaosialin ac ché su bai tiét hormon 1ang trudmg (GH hay STH). nsulin va
glucagon,

3.6. Hormon tiéu hoa (hormon caa hé thng da day, rujt)

Li nhimg polypeptid. dige bai tiét bai cac 18 bao ndi tiét dac biét cia dng tiéu hoa.

— Gastrin: tao ra 11 té bao ving hang vi coa niém mac da day va bai tiét khi co sur
eu hoa cac protein. Co 2 loal pastrin: gasirin 1 va gastrin 2. Ca hai loai déu ¢6 ciu tao
polypeptid v 17 acid amin, gastrin 2 cd thém goce sulfat & acid amin thnr (2 (tyrosin).
(rastrin tang hop ¢o 4 acid amin cudi {acid amin 14- acid amin 17), ¢d hgat tinh sinh
hoe cla gastrin va duge sir dung rong lam sing.

Crastrin co tac dung kich thich bai tidt dich vj va co bop cha da'day. Ngudi ta da
ching minh ac dung gay loét cia gastrin va lién quan gida tdng tiét gastrin vén ho
chimg Zotlinger Ellison (u tuy, da tiét dich vi. loét ta trang).

— Secretin: duoc bai iét & niém mac cia khic déu rudt, duge phat hién nam 1902
boi Bayliss va Starling. La mét polypeptid gem 27 acid amin. ¢o mdt phan giong
glucagon. Secretin ¢6 tac dung kich thich bai tét nude va bicarbonat cua dich tuy.

- Cholescystokinin (CCK): duoe bai tiét tir niém mac td rang khi cd sur tign hoa
md va protid. La 1 polypeplid ¢é 33 acid amin. Kich thich béi tiét amylase tuy.
4. HORMON LA DAN XUAT CUA ACID AMIN
4.1. Hormon 1uy thirgng thin

Tuy thueng than ¢o6 hai loal té bio, mdt leal té bao bai 1iét adrenalin vd mdt loai te
bio bai tiel noradrenaling goi chung 1a catecholamin vi ching duge coi la dan xval cua
catechol,

HO—F | HO— —~CHOH—CH,—NH-—CH; HO //\lf(:uon—cuz—ﬁnz
HO—lx HO : HO a\_J

Nhin I'yrocatecho! Fpingphrin Noreginephrin

Hink 2.7. CAu tao hoa hoc cia catechalamin
* Sinh thnp hop catecholamin:
Catecholamin duge tdng hop tir acid amin can thiét phenylalanin qua cac giai doan:

- Oxy hoa phenylalanin thénh tyrosin nho phenylalanin hydroxylase.



= Oxy hod tyrosin thanh dihydroxyphenylalanin (DOPA) nhé tyrosin hydroxylase.

—~ Khu carboxyl coa NOPA thanh Dopamin nhé DOPA-decarboxylase ¢d
Coenzym |a pyridoxatphosphat.

- Chuyén dopamin thanh norepinephrin nhe dopamin p hydroxylase. Phan (mg
Ny can sircd mat cua oxy phan to va vitanun C.

= Metyl hoi norepinephrin thanh epincphrin nhér S-adenasyl-methionin (chat chy
gac —CHL.

Norepinephrin con duec ting hop va du trir & 1dn cing day than kinh. Phan tmg
metyt hod noradrenalin xay ra & wy thuong than trong 1€ bio uva crom. Ty lé gifra 2
hormon duoe bai tiét 1a: Norepinephan/Epinephrin = 1/4.

* Thaodf hod cua catecholamin
Xay ra cha yéu & gan. v&i sur tham gla cua 2 cnzym chinh:

— Monoamino exvdase (MAO): ¢6 & tdn chng thin kinh. xiic tdc qua trinh khu
amn oxy hod catecholamin, tao acid 3-4 dihydroxy mandche.

— Catechol oxymety! transferase (COMT): xvic 1ac sur van chuyén gde - CHa tir 8-
adnosy I methienin 1én goc pheno! cla catecholamin,

San phim thodt hoa cudi cung cia catecholamim 13 acid vanyl mandelic (AVM),
chat nay duoce bai tiét ra nuoc tidu. Trong nude tiéu con cd 3. metoxyepinephrin va
Y metoxynorepinephrm, 13 nhimg chat khang ca hoat tinh sinh hoe. Cae san pham nay
duge ddo thar qua nude tiéu dudt dang lién hgp vdi acid glucuronic va acid sultunc.

Cll;—?‘Hﬁ{_‘OO' @ H, ~CH- (00
NI

o /[ CH,—CH;— Ny - —CH—COQ
HO——x CO,

DOFP amin DOPA

[0

HO—7 | -CHOH —CH;—NH, ﬂ® HO CHOH—Clt,—NH
HO—ls ) / HO ny

CHy ) )
Nerepinephrin Epinephrin

Hinh 2.8. Tng hpp adrenahn va nor-adrenalin
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HO- /| (CHON—CH,—NH HO /l CHOW-CH,—NH,
HO— s CHy BO—Ls
Epinephrin Norepingphrin
\C\DMT

(‘O.\LT/ . wﬂ\ﬂ MAO /
e
CH ) —=" HI (?HOH—CH:—‘TH HO ‘ CHOH—COOH  CH,O /TCHUHJCH: Nil,
H(IQ CHy HO—\

3 Meroxt -epinephrin Acid 3.4 dihydroxy 3-Metaxy-nerepinephrin
\ mandelic {AHM) e
| /
. _MAD COMT MAD.-
-\_‘\ l /

C|-|_.c|.—4¢“| CHOH - COOM
no b

Atid J.metiny-f-hvdroxy mandelic
hay acid vanyl mandelic JAV M)

Hinh 2.9. Thoai hod cua catecholamin

* Tdc dung cua catechalamin: epinephrin va nerepinephrin cd nhimg tic dung
iy ihau va khac nhau;

— Trén hé tim mach: cpinephrin lam gian mach & co xwong, tim va lam co mach &
da, cae tang 6 bung. Norepinephrin lam co mach toan than, do do gy tang huyét ap.

~ Trén chuyén hod: Epinephrin kich thich phdn huv glycogen & gan va co, lam
tang glucose mau; tang phan huy lipid, giar phong acid béo va glycerol.
1.2. Hormen giap trang

[uyLn giap ¢d 2 phan 3 rét: mdt phin gdm nhimg nang bao 1iét cic hormon co
tod, ¢l véu la thyroxin (T4) va triiodothyronin {T3), mdt p'na.n gém nhimg té bao nang
ban uct mot polypeptid la calcitonin (calcitonin cling ¢6 ngudn goc ¢an giap trang).

[
T; HO 0 CH—COO
NH,"
I 1
L I
— NH,'
17 ]

* Cau tgo hod lipe

~ Hormon tuyén giap 1a ddn xudt ¢ iod caa tyrosin. Chit tién thin cua hormon
ten gap A monoiodetyrosin {(MITY va diodotyrosin (DIT). Hal chat cd tac dung
hovotan 1a T3 va T4, T3 hoat déng manh hon T4 nhung T4 chiém lrong 160 hon ehicu.
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* Tr’fng hop hormon gidp trang
— Giai doan 1 thu nhan va cd ddc iodua bai 1é bao tuyén gidp.

lod durere dira vao co thé qua thize an va nude ubng (khoang 50-200 ng/ngay). Jod
dtrore hdp thu boi rudt duéi dang iodua (1)) va nhanh chéng duoc gin vao tuyén gidp.
Tuyén gidp gir khoang 100 ug lod/ngay, 25g tuyén pidp (=1/300 trong luemg co thé)
gili 173 lugny iod tean phan cua co thé. Giai doan nay duoc kich thich chir yéu bai TSH
va thioure, bi Ge ché bai cae anion; thiocyanat SCN, clorat CIO,

- Glal doan 2. axy hoa iod.

Qua trinh dugc xie tac bat peroxidase mang. Cic chat thjoure, thiourcei) va anion
cvianua CN (re ché hoat ddng cua enzym, do d6 ¢6 tdc dung ngdn chin qua trinh oxy
hoa 1odua.

) ’ 100ug - 200ug/ngay
. TYOSIA S ot iod : va gan s TRG, TEPA

-

1
]
1
| | | ' Tinh mach
o) . TA=110
| 1oy
CHy CH; CH; )

|

' - IC.H - — CH;— - ::h - : '

y ? CH} L]

' MIT oT Q) | .

' ~CH— .
' [
pang mach MIT: Moniadaotyrosin .
4 ' DIT: Biiodotyrosin ' .
' L)
. s . ' FI1,.FT7,
+ , ' ’
@ * F ] » .
.~ # * *
hd * [ ¢
- , . *
o i “war *
lodvd co o - EEE R e hgoal bién+
r
l Thoa: hoa
Thise an .

150-200 ug lod/ngay Bar fiét (Mat)

Hinh 2.10. Cac giai doan sinh tdng hop va bai xuél horman tuyén gidp vao mau
— Giai dogn 3 gan iod phén i vio thyroglobulin.
~ Thyrogbobulin Ia chat keo, gém chit yéu Ja glycoprotein. lod dugc gan vao nhimg
gor tvrosin ¢na thyroglobulin tao MIT va DIT dudi tac dung xic tac cia iodua

peroxidase. Sau dé co sur ngung tw cua hai phan tr DIT dé tao thanh T4 {chu yéu) va
cua mot phin e DIT voi mét phin or MIT dé tao thanh T3 trén phan tit thyrogbobulin.



~ il doan 4: thuy phan thyroglobulin.

(hedrt tae dung cua cdc protease, thyroglobulin dirae thuy phan gidi phong T3 va
i+ vio mau. Giai doan nay dugce Kich thich bai TSH. MIT va DIT chaa 2/3 Tuong iod
cua thyroginbulin, khdng qua huyét trong. Enzym halogenase coa tuyén giap khir iod
cita iodatyrosin gial phong iodua va mot phdn ' s& tham gia phan img jod hod
ihyroglobulin (chu trinh jod trong tuyén giap) cung véi jod 1dy tir mau,

Trong huyét twong, T4 dugc vin Lhuyen cha ycu bai TBG (thyroxin binding
ulobuliny (70% -75%) va 15% - 20% bai TBPA (thyroxin binding prealbumin). Phin
nho két hap véi albumin (thyroxin binding albumin = TBA). Binh thuémg trong mau T4
chiém 90%, T3 chiém 10%, con khoang 0.03% thyroxin & dang ty do va dang nay cd
hoat tinh sinh hoc. T3 va T4 trong TRG, TRPA, TBA 14 kho dur trit.

* Theai hod hormon ruyé"n Zidp
Qua trinh thodi hoa homion tuyén giap xay ra & nhiu md nhir gan, thin. ..
- Khuriod nho xuc tac cua thyroxin deiodinase.

- Khir amin, ktnir carboxyl hofe hén hep & nhém chuc phenol v acid
glucuronie va acid sunfunic.

Cic san pham Yiér hop duoc tao thanh ¢ gan, theo dutmg mat dd xubng rudt, Vi
khuin ¢ rudt co enzym (3 glucoronidase phan huy san pham lién hop, giai phong
hormon wiap trang va mét phan hormon & dang tu do nay diege tai hap tho nhé chu trinh
ruot ean.

* Tde dung ciia hormon gidp trang

Tit ¢a cac 18 bao cla co thé (trr ndo va tinh hodn nguai tredng thanh) déu [a &
bao dich cua hormon uyén gidp. Hormon tuyén giap tae dong lén nhiéu chuyén hoa:

— Tang hip thu glucose & rudt. ting phan huy glycogen.
— “Tang phan huy lipid, nhét [ triglycerid, phospholimd va cholesterol,

- Tang tong hop protein do tac dong truc tiép dén sur hoat hoa RNA polymerase
hodc wian tiép qua kich thich bay tiet GH

— Tang cutmg su dung oxy cua co thé, ting chuyen hoa co bin, ¢é tdc dung sinh
nhigt.

5, HORMON STEROID

Thude nhom nay cd hormon vo thirong thian va hormon sinh duc ni, hormon sinth
duc nam.

S.1. Dauh phap hod hoc cua eac steroid

Hormon steroid déu co nhidn co ban la nhén cyclopentanoperhydrophenantren
{nhan gonan}, 17C vdi 3 vong O carbon va 1 vong co 5 carbon; danh s0 A. B, C, D.
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Cyclapentanoperthydrophenantren (Gonan)

* Hormon steroid chia lam 3 nhém:

— Nhdm 18 C cé nhédn co ban la Estran, goe metyl -CH; {tac C18) dinh 6 vi i
C13. Thude nhom nay gom cé cdc hormon simh dyc nii.

— Nhom 19 C ¢6 nhan co ban 12 andostan, géc metyl -CH: (tae C18 va C19) dinh
v vitri C13 va C10. Thude nhém nay i cac hormon simh duc vé thuomg thdn va sinh
due mam,

— Nhomn 21 C ¢d nhén co ban la pregnan. Ngoar hat nhém -CH, dinh & C13 va
C10, ¢d thém mét chudi npang - CH;- CH; dinh & vi trd C17. Thudc nhém ndy <o
progesteron va cac hormon chuyén hod dudmg, hormon chuyén hoa mudi nude cua vo
thugng than.

1] 1K 11

l
19 IR
19
L

HO OH HO OH HO on

Estran (18C) Aldrastan {19C) Pregnan (21C)

5.2. Hormon vo thugng thin
5.2.1. Cin tao hoii hoc

Chiét sudt khoang 50 steroid tir vd thuomg than nhung chi c¢é 10 chét ¢6 hoat tinh
horman, chia lam ba nhém:

* Harmon chuyén hod mudl, nuwoe (Mineralocorticoid)

Bao gdm: aldosteron va 11 - deoxycorticasteron (DOC), dugc bai tiél tir ving ciu
cua vo thuomg than, gom 21C
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* Hormon chuyén hod dwong (Gincocorticoid)

Bao ghm: cortisol. cortison va corticosteron, 21C va ¢é oxy & C11 nén goi la
11.o0xysteron.

| (I_‘HIUH n (|3H20H
e wCO O CHO 30
e
"OH "OH
/ ‘
0 4 0OH O 4 = OH
Cortisol Cortison

2 (EH;OH
20 CO

Corticorsterpn

* Hormon sinh duc vo thuwgng thin

Bao gom: dehydroepiandrosteron (DHEA), androstendion, 17 ceto androstendion
{androstentrion) va 11 B-hydroxy androstendion. Nhém nay cé 19C.

DHEA Androstendion
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Androstentrion 11 hydroxy-androslentrion

5.2.2. Tong hop vad thodi hod hormon vo thugng thin

- Tong hop: nguvén lidu 1a mau 2C (acetat) dién ra qua nhiéu bude,

~Thoai hod: chu yéu o gan, nhér cac phan fmg oxy hod khir 1ao cac san pham
khong can hoat tinh ¢ia hormon, dao thai dudi dang lién hap qua mrde tiée. 1-5% cic
hormon bai xudt Jqua nuot tieu dudi dang 1r da.

5.2.3. Tdc dung cia cde hormon vo thuong thin

— Hormon chuyén hoa dudmg: Kich thich tan tao dudmg, tang du trir glycogen &
gan. lang hoat do glucosc-6-phosphatase, giai phong glucose tu do I gan vao mau va
lam tany mire glucose mau: 1ang thoai hod acid amin va protewn & co. Cortisol gitp co
thé ching lai vde stress. chéng vigm va chdng di tmg, Vi vay carisal dugce diing trong
dicu tr{ viém khép va beénh tao keo.

— Hommon chuyén hod mudi: aldosterol ¢d tac dung manh nhat, chi yeu 1 tang
tai hap thu Na' o dng hron xa, ting bai tiét K', do dé ting gilt nuoc trong co thé.

- Hormon sinh duc vo thuong thian: tic dung nhue cic hormon sinth duc nam
nhung veéu hon.
5.3, Hormon sinh duc nam

* Ciu tgo hod hoc

Testosteron Androsteron

Chit chinh 14 testosteron, do té bao ké {Leydig) cua tinh hoan ba HéL. npoai ra
con co androsteroty - la san pham thoai hoa cua testosteron & pgan.

Tac dung cua androsteron bang 1/6 tic dung cua testosteron.



* Tong hop: 10 nguyen lidu 1a cholestero).

* Thedi hod: androstendion |3 sdn pham thoai hoa ddu tién cla testosteron.
Nhitng giai doan 1iép theo gmng nhy thodi hoa cia cac hormon sinh duc vo thuong
than. Nhu viy. testosteron (ngudn poc tinh hoan) v& androstendion (ngudn goc vo
thuony thdn) cé chuyén hoa chung va bién déi thanh androsteron, etiocholanolon va
mét phin nho thanh epiandrosteron. Nhing san pham niy chiém khoang 80% 1rong
cdae 17 cetosterrotd trung linh dao thai ra aude tiéu dudi dang lién hep glucuronic hodc
sunfuric. O nudc téu e em, 17 cetosteroid ¢o khoang 2.5 mg/24 gid, ting din ¢ néi

day thi: nam khodng 13 £ 2mg/ 24 gi& va ni khoang 9 £ 2 mg/24 gid. ré1 g1am dén
theo tud.

S5.4. Hormon sinh duc niv

Gom 2 nhom: folliculin (hay estrogen} va progesterone. Su bat tiét cac hormon
nay tuy thude vao rhei ky phét trién cua nang Irimg: piai doan nang bai tiét estrogen:
aiai doan hoang thé bai tiét estrogen va progesteron.

* Ciu 120 héa hoc

- Estrogen: 18C, gc:n'n 3 chét 1a estron, estradiol v estriol. D4 ta nhimg steroid
phenolic, chat luu théng chirh trong mau 14 estradiol.

- Progesteron: 21C, c6 nhan pregnan.
* Tong hop

Budng trimg. tinh hoan, vé thugng thin va rau thai &u téng hop duge cic estron
va cstradiol tr lesiosteron va androstendion.

Qua trinh 16ng hop duoe kich thich béi FSH va LH cua tuyén yén va kich té rau
thai HCG. Progesteron duoce tcmg hop nhiéu nhat & hoang thé va rau thai. dusi tac dung

ciia FSH. LH tuyén yén, cac vén 1o giai phang ving dudi déi va khi cé mang con duoc
kich thich bai HCG.

Estrogen Estradiol Estriol

I'ICHS
HO ) n % CO
Al B

07 T

Pragesteron {21C)
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* Thouari hoda

San pham thoai hoa chu yév cua estrogen o murde tidu 1a estriol, dudi dang glucuro
hode sunto lién hop. mot phan nho & dang 1o do, goi chung 13 cic phenolsteroid.

O npudi binh thoeimg:

— Iride ngay kinh nong dd estrogen bai xudt ra nude tidu la thip nhat: 5 - 10
g/ 24 giey.

~ Cao nhit & ngdy rung trime: 30 - 100 pg/24 gid. Giam dén rdi dat dinh cao tha
2 o that ky hoang thé.

— Thoi kv hoang thé: 30 - 40 pg/24 gid.

Progesteron thodl hod ¢ gan tao thanh pregnandiol ddo thai dudi dang glucuro va
sunto lién hop.
6. HORMON ETCOSANOID

Horman eicosanoid duge tong hop tir nhimg acid béo ¢d nhiéu lién két dé, chit
tien thadn chinh 1 acid arachidorice (20C ¢6 4 lién két d6i). Hormon eicosanoid duge xép
vao ol harmon tai chd, ba loai ecosanoid cha yéu la:

- Prostaglandin ¢6 & nhid¢u md, kich thich co bop co trom.
— Leucotnen co & bach céu, lach gay co bop phé quan.

— Thromhoxan c¢é & cadc md va bach cau, diéu hoa dong mau va lam co mach.

CAU HOI LWWONG GIA

1. Trinh bay dinh nghia hormon, phin bi¢t hormon than kinh, chat dan truyén thin
kinh, hormon tai chd, hormon tr thin.

2. Phan toai hormon theo cdu tao hod hoc (moi loai k& 1&n va viét edng thie cau
tao mot hormon dai dién).

3. Trinh bdy co ché tac dung cia hormon tan trong lipid (nhém hormon steroid).

4. Trinh bdy co ché cau tic dung cia hormon tan trong nudc (nhém hormon
protein va dan xudt acid amin)

5. Trinh bay cdu tao héa hoc, qua trinh tng hop va thoai hoa cia hormon tuyén
tuy thuromg thén.,

6. Trinh bay ciu tao hoa hoc, qua trinh téng hop va thoai hoa cia hormon tuyén
elap trang.
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Churerng 1
NANG LUQONG SINH HOC

Ning h.rqmg sinh hoe (quié trinh oxy hod sinh hoe hodc sy hd hip 1€ bhao) 1a qué
wrinh dot chay cac chat hitu co carbohydrat, lipid va protein tao ning luomg cho cac hoat
diing song cua 1 bio,

e diem coa gui trinh din chay ci chat hiru co trong té hao li: xiy a0 dicu
ki¢n nhigt 4§ khong cao (3 T"[‘j oF i mrd'mb 273 A mudre; lugmg nhigt tod ra khong qud
lim: oxy khong khi khong liep xie trye Ir-:p- vir carbon vi hj'dm cua ¢ chit, Boi vy,
yua trinh din chiy ede chat xiy m v uir, timg buoc, khong c6 ngon lim. it Wng nhi¢r 4§,
ning lugmg duge gl phing din dan va duge tich i dudn dang cac lign két hod hoc cao
ndng 3¢ su dung cho todn bd cac hoat ddng sdng cua co the,

1. BAN CHAT CUA SU'HO HAP TE BAO

Khi dit chiy cac chiit hitu cer 130 ndng lugmg, 1& bao cin sir dung O3 vi tpo ra san
pham €Oy, Hy0. Qua trinh sir dung Oy, tgo CO; vi HyO didn ra trong 1é hio goi la hd
hap 1 hao,

1.1, Qua trinh tg0 H0 va CO;

- Khi CO; 1go thinh do phin img khir carboxyl cita phin tir chiit hiru cor nhé
enzym xue tic li decarboxyvlase: R-COOH —» RH + CO;
Phan img khong giai phong nhiéu ning lugng.

= H20 duge o thinh nhi min day chu}'r.:nphan umg hﬂﬂ gom hiing logt qua trinh
tich M ra khoi co chit v viin chuyén qua mot chudli ede chit frung gian dé cud Lung

tri 0. Trong qua trinh niy, hydro v oxy déu duge hogt hod chuyén thinh dang cac ion
H va OF dé 1o thinh H:O.

Qué trinh vin chuyén H; 161 O, 10 thanh H:0 gidi phéng rit nhiéu ning lugng va
dusoe tich (i cho co thé sir dyng.
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1.2. Chudi vin chuyén dién v
1.2.). Thanh phin chui vgn chuyén dién tir

Chudi vén chuyén dién tu duge hinh thanh bdi 4 phic hop protein van chuyén
dign tir cuing jon H™ va 2 chat vin chuyen dign ta riéng biét (hink 3.1).

NADH —  —— = NAD=0,315V

1 ___ _ADP+Bi
[ Plvic hep ] r
N aaATP
Cogmvy \
Succmil—j.F-&DHI—u Pl hop I Coenzym Q 0,045 V
FAD A_l_ ADP +PBi

Phare hyp H] k
- 4TP

Coenzym C 0235V

l ADP + i
[

\
Hy0; + 2H' ——————=H;0 0,815V

Hinh 3.1. Tom tat sy van chuyén cla chudi hé hap té bao
— Phic hop I: NADH-coenzym(Q) reductase (NADH-CoQ reductase).
NADH + H + CaQ  — NAD' + CoQH,
- Phic hap H: Succinat-coenzym Q reductase {(succinat -CoQ reductase).
Succinat + CoQ) — Fumarat + CoQH;
— Phde hgp IIT: CoQH;-cytochrom reductase {CoQH,-Cyt reductase)

Phitc hop gdm 3 thanh phan: Cytochrom b, cytochrom cl, protein Fe-S va nam
trang mang ty thé. Phirc hop nay ¢é chire ning nhu mét bom H' vao khoang néi bio tao
gradient proton

Feo ' +e-—Fep’
— Phiic hop IV: Cytochrom oxidase

Li phire hop kinr oxy, chira cytochrom a va a3. Chuc ning cua phire hop la vian
chuyén dién tir dén oxy. Phire hop nay nhin e tir Cytc va e duoc chuyén t&i Cu®" (Cyt
a) v tdi phie hop chira dong thi hai 13 Cyt 2. Cudi cling e- duge van chuyén t phic

i
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hop nay i nguyén tir oxy (13 chét nhdn dién o cudi cing) tao 072 O~ két hgp vai 2H”
tao H2O). Phan g dugce xdc 1ac béi phuc hop nay ¢6 thé tom 1at nhu sau:

2Cytc-Fe ™ gay+ 1/2 0+ 2H" 5 2Cvtc-Fe' ™ oy + H2O
Nhu viy chudi van chuyén dién tir 1or NADE sang phire hop I, tir succinat sang

phie hop I Dién tir tir phie hop 1 va phire hop [ sang phac hop 111 nhé coenzym O
(ubiquinon) réi sang phic hop IV bdi protein mang ty thé (4 eytochrom c.

1.2.2. Chuéi vin chuyén dién tir va nang lwong gidi phing

Trit ty s3p xép cua cée thanh phin chudi vin chuyén dién wr duge dinh hucng
chat ché theo the ning oxy hoa-khir cua cac chat trong chudi. tir chat ¢é the nang oxy
hod-khu thip tér chat ¢d the nang oxy hoa-khir cao hon.

Toin b nang lwong duge gidi phéng din timg chang. Nang luong chi véu tao
phian tw ATP tit ADP va Pi (AG™ cén cho téng hgp ATP wr ADP + Pi = + 7.3
heila'mol) va mot phan ning lugmg tod ra dudi dang nhiét.

1.3. Co ché tao ATP & ty thé (mirochondria)

Nang lugng trong qua trinh van Chl_l}"éﬂ e” duoe dong dé bom nhitng ion H' trong
ty thé ra bén ngodi qua mang trong ty thé. Qua trinh nay tao mol gradient ion H' va su
chénh 1éch dién thé gida 2 phia cva mang trong ty the. Su chénh 1&ch dién the tao luc
dav H™ tro lal matrix ty thé qua mang trong va ATP duge hinh thanh tor ADP + P1.

Trong qua trinh \’z_‘mlchuyén ¢ e chudi vin chuyén dién tir ¢6 3 vi tri ma nang hrgng
gial phonyg i su van chuyén e d0 dé day ' qua mang trong ty thé ra ngodi ty the,

~ 2¢” vin chuvén qua phitc hgp NADH-CoQ reductase tao ra nang luong da ¢é
bom 4 H' qua mang trong.

- 2e van chuyén qua phite hgp CoQH,-Cyte reductase bom 4H™ qua miéng trong,

— 2e” véan chuyén qua phue hop cylochrom oxidase lam chuyén 21" qua mang.

Téng cony 10 H™ duoc bom tir trong ty the qua mang trong ty thé ra ngoal khi 2e’

dum van chuyé én tir NADIT o1 O)va 6 H™ dwoc chuyén qua mang trong ty thé ra ngoat

néu 2¢” duge vin chuyén tir succinat 1éi Oy, Su vin chuyén 31" tao 1 phan tu ATP tir
ADP - Pl

Nhu vay, mot i;huf_}-i van c:huyén dién tr di wr NADH t31 O; taora 3 AP, di o
succinat tao ra 2 ATP v 81 10 ching sau d6 tao 1 ATP.
1.4. Diéu hoa tong hop ATP

ATP duge tdng hop & ty thé theo nhu cdu ca té bao thong qua ndng do ADP,

- Ni‘mg d6 ADP thép 1am giam ti¢u thu O,, giam qua trinh oxy hoa {vin chuyén
¢} va giam toog hop ATP.

- Khi tang dét ngdt néng 46 ADP (vi dy thuy phin nhidu ATP trong truomg hop
co ¢ manh va nhanh) lam tang tiéu thy O,, tang qud trinh oxy hoa (vin chuyén e’) va
lim ting qud trinh tong hop ATP.
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1.5

. Cdc chat e ché chudi hé hdp té bao

Chudi ho hfip té bao bi tre ché hari mot sb chat nhu sau:
~ Roatenon: Chin sir van chuvén e gitta NADH va coenzym Q.

- Antimicin A duwge phin 1ap tir mét chung streptomyces €6 tic dung chan su

van chuyén gifra coenzym Q dén Cyte.

— CN.CO . HS chin sy khur O; cia Cytochrom a va as.

2. SU' PHOSPHORYL OXYHOA
2.t. Sw phosphoryl hoa

— Sy phosphoryl hoa fa sy gan mat géc HiPOy vao mdt phin chit hifu co.
RE + HO-PO:H; - R-PO3Hs + HO
Chat hiru co A phosphoric Hop chat phosphat hiru cor

Phan ttng phosphory! hod 1a phan Gng 1éng hop nén can nang luong va sy xic tic

cua enzym phosphoryl kinase. Phan (ng nguec lai 1 phan ang kb phosphoryv], xue tau
bai phosphatase.

R- POy, + HO — R+ HiPO.

Trong phan mg nay nang luong dugce giai phéong bang s nang lwomg d3 ding dé

oo hien ket phosphat.

Phosphoryl hod 1a mdt trong nhimg phan (mg quan trong bic nhat trong chuyén hod

chit, dong vai tro chinhy trong viée tich trit va van chuyén nang luong, hoat hod cic chat.

2.2, Cac loai lién két phosphat

Can cir vao nang luong tr do duge giai phéng b phan (ng thuy phan cat dirt lién

k&1 phosphat. cac hin két phosphat duge chia Jam 2 loai: lién két phosphat nghéo ning
fucrmy va hicn két phosphat giau ning heong.

2.2.1. Lién két phosphat nghée niing hrong COOH

Ky hidu R-P. |
CH-OH

s
CH4O-PO3H,

Khi thuy phan lién két nay: 1000 -5000 calo duoc giai phong.
Vidu: Lién ké1 estephosphat. |

3.2.2, Lién két phosplat giadu ning hrong
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Ky hiéu 14 R ~ P.
Khi thuy phan lién két phosphat giiu nang luomg > 7000 calo duoe giai phéng
Mat 50 ién két phosphat gidu nang leong 14:

— Acylphosphat: tao thanh do HiPOs két hop vai gde acid cua chit hitu co.



Vi du: acid 1-3 diphosphoglyceric. Nang lugng giai phéng khi thuy phan lién két
ki - 10,1 kealo.
f 4
COO-~P
!
CH-OH

|
CH,O-P

~ Enolphosphat: do H;PO, két hop vin nhom chirc enol cla chat hitu ¢or. Vi du
phosphoenolpyruvic. Nang luong gial phéng khi thuy phan lién két 1a - 14,8 kcalo.
COOH
|
C-O~P
|
CH,

- Amidphosphat (phosphamid): do HPO, két hop véi nhém amin. Vi du:
phosphocreatimin, Nang lugng giai phong khi thuy phan lién két 12 - 10,3 kealo.

NH~P
|
C=NH
|
N - CH;

|
CH; - COOH

- Anhydridphosphat (pyrophosphat): La lién két gida 2 gbe phosphat. Vi du:
phin tir ATP. Nang lugng giai phong khi thuy phan lién két 1a - 7.3 kcalo.

4y

Adenin-Ribose- P-O~P~ P

|
OH

2.3. S¢ phosphoryl-oxy hod

- = Trong chpc:ai van chuyén dién tir, qua trinh & tir chit ¢6 thé ning oxy hoa khnr
thip té1 chit ¢6 thé nang oxy hoa cao hon 1 nhimg qua trinh oxy hoa-khur.
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— Trong qui trinh trén nang lhegmg gial phing duge tich tnt trong ATP nhé phan
iy phosphoryl hoa ADP.
ADP + HyPOy; — ATP + H;O

- Hin qui trinh nay ludn di kém vén nhau, nghfa 13 sy phosphoryl hod ADP thinh
ATP sony song vin sy oxy hod-khia nén duge goi la sy phosphoryl oxy hod.

3. CHU TRINH ACID CITRIC

Chu trinh acid ciiric 14 giai doan thodi hod cudi cing chung cia cic chit
carbohydrat, lipid va protein. Chit diu tién tham gia vio phin img cia chu trinh la
necivl CoA,

Qi trinh thodi hod cac chit chi yéu tao ra acid pyruvic. Sy khir carboxyl-oxy hod
cua acid pyruvie thinh acetyl-CoA xdy ra trong ty thé va li diém ndi acid pyruvie vai
chu trinh acid citne. Xic e phan omg |8 m§t phie hop enzym ob tén la purwvar
ifelivdrogenase.,

1.1 Cae phin ing coa chu trinh acid citrie (chu trinh Krebs)
~ Phan timg {2 Tong hgp citrat,
Mt phin tir acetyl CoA ket hop vai mit phén tir oxaloacetat (4C) tpo thinh eitrat

{00} nhiv eneym ciiral synfhase.
~ Phan g 22 Ddng phiin hod citrat thiinh isocitrat,

Citrat loge 1 phiin ur H:0 tao lha.nl; cis-aconitat {2a) va két hop ngay wai | phin W
H:(h a0 isocitrat (2b). Ca 2 phan img deu do enzym acomitase xuc tac, Ket qua o phan img
2 1a vi tr nhdam OH by thay doi lam mat tinh cdn 60, bén vimg cua phdn tr eitrat v 1o m
it phin wr kém beén vimg 13 isocitrat dé ding tham gia vio cic phan img tiép theo.

- Phan iy 3: Khir carboxy] oxyhod isocitrat thanh a-cetoglutarat.

Isocitrat loqi di mdt ciip Hy nhdr Xie e cin enzym isocitral dehydrogenase ¢
coenzym ld NAD® s chuyén thanh oxalosuccinat (3a). Oxalosuccinat loai | phin wr
COy g phat (khong cin enzym xu¢ te) wo thinh a-cetoglutarat (3b).

Phan ieng 4 khir carboxy] oxyhod a-cetoglutarat.

a-cetoglutarat nhd xie the cua phicc hop da enzym a-cetoglutaral dehvdrogenase
(pom 3 enzvm) 58 loai di 1 cdp Hy dudi dyng NADHH', 1 phan tir CO,, va cd sir tham
wtat cua HSCoA 10 succinyl CoA. Bay 1a phian umg phic wp, dién ra qua nhicu budc
tuemg tw nhu qua trinh chuyen pyruvat thinh acetylCoA.

- Pharn mg 3: Tao succinat.

Succinyl CoA thuy phin g0 succinal nhd enzym diokinase. Ning lugmg g
phong kha thuy phin lign ket gidu ndng leogmg thioeste trong succinyl CoA duge ding d¢
ta lidn ket gidn ndng lugmg trong phin ur GTP wr GDP va H PO,
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Hinh 3.2, Cac phan wng cia chu frinh acid citnic
= Phon e 6: Oxy hod succinat thinh fumarat.

Succinat loai di 1 c¢fp Hy nhd enzym succrnar dehyvdrogenase b coenzym FAD s
Lo thanh fumarat.

= Phan wmg 7 Hydrat hod fumarar thank malal.

Fuinarait két hgp vian | phiin ur H; O tao malat nhé enzym fumarase.

—  Phan umg §: Oxy hoa malat thanh oxaloacetal.

Malat logi di 1 cip Hy nhiv enzym malat dehyvdrogenase €6 coenzym la NAD'.
Dy la phin tmg cudi cing dong vong chu trinh acid citne.
3.2, Kéi qua v v nghia cia chu trinh acid citric

Chu trinh acid eine xdy ra o ty thé 1& o va tong didu kién & khi,
120 Két qua

- Hai nguyén ir C dudi dang acetyl CoA vao chu trinh, ngung ty véi acid

oxaloacetic. Hal nguyén tir C ra khot chu trinh dudi dang C0O; do sy ki cda carboxyl &
plusn img 3 va 4.
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~ Bdn cap H; ra khéi chu trinh: 3 c4ip & dang NADHH” va 1 cdp & dang FADH,, céc
cap Ha nay vao chudi hd hap 1€ bao cho 11 ATP. 1 hign két phosphat gidu ning luong hinh
thanh o GTP tao 1 phan tir ATP. Tong céng mdt vong cua chu trinh tao 12 ATP.

— Hai phan tir H;0 duoce sir dung.

3.2.2. ¥ nghia
- La giai doan thodi hoa chung, cudi clng cia céc chit carbohydrat, lipid va proten.
~ Cung cap rat nhiéu nang luong.

- Cung cép cic chat chuyén hoa trung gian cho cac chuyén hed khic.

CAU HOI LLPONG GIA
[. Ban chal cta si hé hip té bao?
2 Thant phfm, thir tu ciia chudi vin chuyén dién tir?
3. Thé nao la su phosphoryl hoa, lién ké1 phosphat giau va nghéo nang luong?
4. Néu cac loai lién két phosphat giau nang hrgng va cho vi du?
5. Thé nao I3 sw phosphoryl-oxy hoa va y nghia ciia né trong chuyén hod cac chit?

6. Trinh bay chu trinh acid citric: cdc phan (ng, enzym Xuc 1a¢, ning luomg. két
gua va y nghia.
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Chwong IV
CARBOHYDRAT

PHAN I: HOA HOO CARBOHYDRAT

Carbohydrat hay saccharid ¢6 tén thuimg goi 18 glueeid. Carbohydrat gom:
monosaccarid, ohgosaccand va polysaccand.

- Monosacearid: 15 dom vi cdu tao cua carbohvdrn,

- ﬂligusuccund:_gﬁm tir 2 dén 14 monosaccarid lién keét véi nhau héing lién két
glucosid  Tuy theo s monosaccand cb trong phiin w, ohgosaccarid chia thinh
disaccand, trisaccharid....

- Polysaccand 13 nhimg phin wr km. chia lam 2 nhom:

+ Polysaccarid thufin: gém nhidu monosaccarid ciing loai lign két vini nhau. Thi
du: tinh biw glycogen. cellulose.

¢+ Polysaccarnd 1ap: phin ur pom nhidu monosaccarid khic loai, din xuft cia
monosaccand va chit khdc nhu acid sulfuric, acid acetic. Thi dy: acid hyvaluronic,
heparin.

Carbohydrat chicm khoing 2% trong hromg khi cia ding viit, 80-90% trong
lugmg kKhé cua thye vat,
L MONOSACCARID

Monosaccarid (dudmg dom hay ose) 13 din xuit aldehyd hojic ceton cua polyaleol
churm it nhat 3 nguyén nr carbon vi khing thé bj thuy phin thinh nhimg phan wr nho hon.
1.1. Phiin logi va danh phap coa monosacearid

Monosacearid duge phiin loai va gol tén theo bin chit hod hoc el nhdm carbonyl
vii si lugng nguyén tir carbon trong phin ur.
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Theo nhom carbornyvi: nhém carbonyl 1a aldchyd thi monesaccarid thudc logi
aldose {(aldchvd alcel), vi du: glucose; nhém carbony] la ceton thi monosaccaid thuoe
loai cetose {ceton alcol), vi du: fructose.

Theo 6 leong carbon. monasaccarid nho nhir ¢é 3 nguyén tir carbon 13 triose,
monasaccarid 6 4, 5, 6, 7,.. nguyén tr carbon tuony img 13 tctrose. penlose. hexose,
heplese. .

Newin 3 goi t8n monosacearid bing cach két hop 2 phén loai trén: aldopentose,
cetohenose.

Cic monosaccand con ¢é tén riéng, vi du: glucose, ribose,

Theo quy uée Fischer, che monosaccarid ¢6 nhém —OH cua carbon bat déi (C*)
cudi ciing (C & cach xa nhom carbonyl nhat) & bén phai thudc day D (gidng ahu phén
D-giyceraldchyd) va ¢ bén tréi thude diy L . Cac monosaccarid thude diy L ¢6 finh ché
sinh hac kém honm monosacearid thude day . Cac monosaccand chi khde nhan bm cdu
Tvinlt hod hoe cua mét nguyén tir carbon duge thira nhdn B mat dong phan epimer. Thi du
D-glucase va [>-mannose 1a hai dong phan epimer véi su khic biét ¢ C2; D-glucose va D-
aalactose 1a hai dong phan cpimer v&i su khac nhau 6 C4. D-mannose va D-galactose
khong phai la déng phan epimer cia nhau vi ¢6 s khace biét & hai nguyén tu carbon.

H_$*_0H HO—!{]*—H
CH,0H CH,0H
Day D Pay L
ETHD (E:'HD ?HO
H—(}_‘-—OH HO—(%.‘—H H—(I.‘—OH
HO—{lj— H HO—C;—H HO—(’I_'—H
H —{T‘-“()H H*(EWOH HO—C—H
H—(;‘—OH H—(l:—OH H—(I‘—OH
CH;OH CH;0OH CH;OH
D-Glucose D-Mannose D-Galactose

1.2. Ciu tao vong ciia monosaccarid

Monosacearid ¢6 tir 5C trd 1én, ngoai ¢au tao dang thing cdn cé cdu tao dang
vonu: dang vonp furan 5 canh (furanose) hoac dang vong pyran 6 canh (pyranosc).

Phan inp xay ra trong né1 bd phan hr monosaccand giira nhém alcol véi nhém
aldehyd hodc v&i nhém ceton hink thanh cdu oxy, tao dang vong (hink 4.1} Su hinh
thanh dang vong cia monosaccarid lam cho C ciia nhém carbony! trés thanh C*. Kér qua
li tuo thianh dang a v dang B. Hai dong phan a va B cua D-glucose khac nhau vé 1inh
chir vat ty va hoa hee; vi du: goc quay quang hoc dac hiéu [o] 25 cua a-D-glucose 12
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~112,2", cia -D- -glucose 1a +18, 7° (ddu + chi kha ning lam quay mat phang anh sang
phin cue sang phai. dau — 1a ngwoc lai). Kbt hoa tan mét rong hai dang tinh khiét trén
teong murde a1, goe quay quang hoe dc higo thay dbi dén va & gia tri én dinh o)™, 14
152.7" | tai & mot can bang ddng duroc fh]‘E'[ lap véi a-D-glucose la 36,4% va B-D-
glucose 1a 63,6% chi kbading 0,1% [a dang thang .

Glucose chuyén thanh dang pyranose duy nhit trong dung dich. Fructose ¢d 67%
o dang pyranose va 33% & dang turanosc.

N 6
I{[‘:() CH,OH
2 _
Hfﬁ —OH HS 0O H
HO=C—H === ; (@
HAE—oH O" Y
5l HO 3] 4] OH
H—‘E'—OH 0
H H
6CH:0H
B-D-Clucopyranose D-Glucose a-D-Glucopyranose
Y CH,0H 6 1
2 HOH,C CH,OH
o
HOJC—OH (b)
_‘ ..‘——-"
H_l:(;_OH
H—C—QOH
6CH,0H
D-Fructose a-D-Fructofurano

Hinh 4.1. Cau tao cla D-glucose dang thing. dang vong D-glucopyranose (a)
D-fructose dang thang, dang véng D-fructofuranose (b}

1.3. Tinh chit evia monosacearid

(“ac monosaccarid dé tan trong nuwdre, it tan trong alcol va khong tan trong cie,
thiurdmg ¢d v ngol.
L3 Tinh khir (bi oxy hod)

— Tao thanh déin xude 1a acid aldonic: Monosacearid ¢é tinh khir do cé cac hoi
chire aldehyd hodc ceton. Khi tic dung vdi cdc mudi kim loai ndng {mudi Cu, Hg, Bi)
monosaccarid s€ khiron kim loat, gidi phang kim loai tr do hodc mudi kim loal ¢é hod
tr1 thap hon; ban thin monosaccarid s& bt oxy hoa thanh acid aldonic; V3 du: Hydroxyd
ddngll (Cu (OH),) br khu tao thanh két taa oxyd déng I (Cu,O) méu dé gach,
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— Tao thanh ddn xudit la acid wrome: sir oxy hoa dic biét cia nhém alcol bic 1
cua cac aldose tao thanh cde acid uronie, vi du: glucose thanh D-glucuronic acid.

1L.3.2. Tao glycosid

Nhény -OH ban acetal trong phin tr monosaccarid ¢6 kha nang tga thanh hop chat
vai aleol bang lién két glycosid, hop chit dwge goi Ja cac glycosid. Nhém -OH ban
acetal hén két voi -OH aleol cua monosaccarid khac 14 cac trudmg hop tao thanh oligo-
va polysaccanid,

1.3.3. Tao ddn xudt este

Nhom -GH aleol trong phan t& monosaccarid phan ng vot cac acid tao thanh cic
cste trang (ng. Mot so din Xudl este quan trong trong co thé sinh var nhu:
glyceraldehyd phosphat, dihydroxyaceton phosphat, ribose-5-phosphat, glucose-1-
phosphat, glucose-6-phosphat, ...

2. OLIGOSACCARID
Oligosaccarid thudmgp pap nhdt trong ty nhién Ja cac disaccarid

2.1. Saccarose (Sucrose)

Saccarose 14 [-o-D-glucopyranosyl-(1 —2)-B-D-fructofuranosid]. Ky hi¢u (1 2)
bifu thi licn ket ghucosid C1 cua glucose véi C2 cha fructose, vi viy saccarose khéng
con tinh khir. Enzym thuy phin 13 saccarase. Saccarose ¢6 nhiéu trong mia va cu cai
duimg.

2.2. Lactase

Lactose la [- D-galactopyranasyl-(1 -4)-D-glucopyranose]. Lactose co mdt hoa
chite khir ciia phan 17 glucose nén lactose ¢ tinh khi. Lactose ¢ trong sia ngudi va
déng vat nén duge goi 1a dudng sira,

2.3, Maltose

Maltose 1 [-a- D-glucopyranosyl -(1— 4)- glucopyranose]. Maltose ¢6 tinh khur
Maltose ¢6 trong mam lua, keo mach nha, 12 sin pham thuy phén cia tinh bét.

ScH,0m ' CH,OH
. .

H
400 H/ ! 2fH HOJS
HO 3 3 4 (;HzUH

H OH OH H H OH H OH

Glacose Fructose Galactose Glucase

Sucrose Lactase



H OH H OH
Glucose Glucose
Maltose

Hinh 4.2. Céng thive cla saccharose, lactcse va maltose

3. POLYSACCARID
3.1. Polysaccarid thoin

Tinlt bét: Tinh bot 14 thoe an du trif cua dong vét Tinh bét ¢é trong bao tuong
cua t& bao thue vit, 14 nhitng hat nho khong tan gdm o-amylose va amylopectin. o-
amylose <o 12 - 25% trong tinh bét, tan trong nudc, [a chudi polyme ciia hang ngin gdc
¢lucose lien ket vii nhau bing lién két a-(1>4)glucosid. Chudi polyme duoc vong
xodn lap lai déu din theo dang quay trai.

CH.OH

O H
H OH H .
f'_.l Diém nhanh
s CH CH,0H
Chuoi
thing H H O H H O H H g, H
H
ce—mINDH H OH H OH R OH H

R

Nhéanb |

m—f-c

Am ,'l.op'lcﬁn

Hinh 4.3, Lién két a-(1— 4] va lién két (1> 6) glucesid trang phan t¥ amylopectin

57



https://nhathuocngocanh.com/

fh)

Hinh 4.4, (a} Amylase - (b Arsdopectn

Armiylapectin :ﬂ'uém 73 - B5% lmng tith b, gém khoang 10" gm_ glucose, I.Imug
Lin tromge nuoe, oo cdu tric nha byl cdy, 1 phin nr ¢d mach nhinh, lién két cha véu 13
(1—+4) glucosid va wi mach nhanh 13 lién két (1—0) glucosid. Moi nhinh gom i 24
din 30 poe glucose. Cac loa tinh bdt wr nguon E_llh: khic nhau co 1y 1§ amylose va
amylopectin khic nhau,

Glycegen: Glycogen gom 2.400 - 24 D00 poc glucose, duge tong hop o dong vit,
co mit trong mot 1€ bao nhumg nhicu nhat & 1€ bao gan (chiem 10% theo trong ugmig)
IR T T {chiem 0, "i"“.v. trong higmg ), glycogen oo rong ciag hat & bio weemg. Cau 'll'lI-L
bae | cia glycopen E.u}np rhir amylopectin nhimg nhiéu nhinh hon vi mach nhinh llh..ﬁﬂ
o pom 8 <12 goc glucose,

Cellutose: Cellulose la thianh phin chinh cia mé ning d¢ thie vit, la chudi
polvme cua khoang 15.000 goc P-D-glucose vai lign két fi (1-24) glucosid. Cellulose
khang tan trong nude, by thuy phin trong méi trudmg acid sulfuric nong, khang o gid
tri dinh dudmg doi voi npadi v da 56 ddng v, O dong vill dn ¢d, cic vi sinh vl trong
ong e hoa san sinh cac enzym cellulase - enzvm thuy phan cellulose thanh cac fi-1-
glucose - nén ding vt in oo tidu hod dge cellulose.

L1 Polvsaccarid tap

Chigin: Chitin 12 thanh phdn quan trong coa cic djng vt khong xwomg song nhir
logt gidp xac, siu ho va nhén, nd cling b trong cde 1€ bio vich cia cac logl nim va tio,

Chainn la polyme cua N-acelyl-D-glucosamin, lién két viri nhau boi lign két B (1-+4)
Llucosid

Mucopolysaccarid Mucopolysacearid 13 chudi polyme khong o6 mach nhinh cua
actd uronic via hexosamin xen k& nhau. Dung dich mucopolysacearid ¢é di quinh cao
va o tinh ddn hai, vi viy oo the dung bao v§ ching lai cée tic nhin co hpe hay hod hoc,
Ching tham gia edu tgo cac md ning 48 (xuomg, sun) v b trong cde dich nhay, cd tic
dung Lim tromn cae thinh ﬁug (thire quan...) vi bao boe niém mac da day.
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Acid hyaluranic: Acid hyaluronic duoc tao thanh tir 250 dén 25000 dom vi lap di
lap Tai cua disacearid lién két v6i nhau bang lign két 1->4 glucosid, méi disaccarid bao
gom wde acid f-D-glucuronic va N-acetyl f3- -glucosamin lién két véri nhau bmg lien két
1 -3 glucosid. Hyaluromie cé trong mb hién két thuy tinh thé cta mal, cudng rén. nang
cua mdt s6 vi khudn. Fnzym hyaluronidase thuy phdn acid hyaluronic va cé trong mét
sé i Khwan, tinh dich, noc ran.

Chondroitin  sulfas; Chondroitin  sulfat gdm 2 loai chondroitin-4-sulfat va
chandroitin-6-sulfat. duge cau tao tir 50 dén1000 don vi lap di lap lai ta sulfat
disaccarid. mdi dom vi bao gém gée acid p-D- -glucurenic va \I—acety] - glucosamm 4-
sulfat hoac N-acctyl f-glucosamin-6-sulfat lién ké&t voi nhau bang lién két 1-»3
slucosid. Chondrottmsulifat ¢d trong sun, md lién két. md bao vé (da. gan, van tim.
thinh ddéng mach ...)

Heparin: ileparin duoc tim thiy trong cde hat bai tiét cua nhimg 1 bao o lap beé
mat cua mach mau; ¢d nhidu & phéi, gan va da. Heparin dware cdu 1a0 boi cic dom vi T4

a-D-glucuronat-2-gulfat va N-sulfo-D- g]ucosamm g-sulfat lién ké1 vai nhau banb Lén
ket w1 —>4 glucosid. Heparin ¢4 kha nang vic ¢hé qué trinh déng mau, duge dung dé dién
i nlimg truang hop nghén mach do huyét khdi.

Glycoprotein: (Glvcoprotetn ta mucopolysaccarid Lién két von protein bing lign két
ding hod i hoic lién két khong dong hod 1ri. Cac mucopolysaccarid thudmg 1 keratan
sulfat (polyme cua fi-D-galactose va N-acetyl-D-glucosamin-G-sulfat) va chondroitin
sultat duge lién két dong hoa tri vai protein.

CAU HO! LUONG GIA

1. Viét tén hoa hoc va céng thire cdu tan cuia a-D-glucose, B-D-fructose.

b

. Trinh bay mot s6 tinh chét hoa hoc dic trung cua monosaccarid.

Y]

. Trinh bay cau 1ao hoa hoe clia saccarose va lactose.
4. Trinh bay cdu tao hoa hoe cua tinh bét, glyeagen, cellulose.
5

. Ké rén mdt sé polysaccarid thudn va polysaccarid tap thuong gap trong tu rhién.
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PHAN 11 : CHUYEN HOA CARBOHYDRAT

Carbohydrat {glucid) la nguﬁn cung cap ning lugmg chu :-'l:u cho co thé ngwn
(hlwang 50 - 55%), 1g carbohydral cung cap 4 Keale. Qui trinh tnng hop glvcogen xdy
ra o ciie md nhwmg ch véu [ gan vi co. Carbohydrat tham gia wng hgp nhigu phin ur
lomn trong thanh phin ciu 1o clia t¢ bao nhu cic glycolipid, glycoprotein,... va qua chii
trun wran la nbose 5 phosphat, carbohydrat tham gia tong hep acid nucleic.

1L SU THOAL HOA CUA CARBOHYDRAT
L1 Con dwing dwirng phian (glycolysis)
Con duwomg dirdmg phan g&m mit chudi cie phin img hod hoe chuyen hod glucose

{6 carbon) thinh pyruvat (3 carbon), xay ra 0 bdo womg, gua 2 giai doan v 10 phan
umy (il 4.5).

~ Giai doan 1: gbm 5 phin img(1-8). Phin tir glucose duge phosphory| hod va bi
chat o1 thinh 2 tniose phosphat vin sy chi phi 2ATP.

~ (ial dogn 2: gdm 5 phan dmg (6-10). Hai phin tir triose phosphat chuyén hod
thanh 2 phin tr pyruval, tso 4 ATP.

I-Iaxnkimsr la cnzym xie tac phan img |. Enzym nay khéng dic hiu, oo trong Lt
ca e loai e bio, xtc tic su phosphory | hod cia cae monosaccand klide nhau (glucose,

mannose, fructose). Gan chira glucukmase cd e dung xic the phan (g phosphoryl hoa
trém, nhumg chi tham gia trong dicu kién ndng 46 glucose trong mau ting cao,
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1.2. Sw thoit hod tiép tyc ciia pyruvat
1.2.1. Thadi hod pyruvat treng diéu kién yém khi (khéng co oxy tham gia)
() co. khi nhu cau ATP can vi oxy da man cung cip khdng du, lactat dehydrogenase
(LDH) xdc tae su oxy hoa NADH boi pyruvat 1ae thanh lactat va NAD™
¢ R
Hy—C—CO00O + NADH.H Hy—C—CO0 + NAD

Lactat dehvdrogenase [
Pyruvat Lactat

Bilun uang heong
Glucose + ZP1 + 2ZADP — 2 lactat + 2 ATP + 2H,0

Cung vai s tao thanh ATP. 21% nang lrong da tao ra ¢ dang nhiét ndng.

1.2.2. Su thodi hod pyruval trong diéu kién di khi (c6 oxy tham gia)

VU sy ¢6 mar cua oxy, phdn tir pyruval vao ty thé. ony hoa thanh acetat dudi
dang acetyl CoA. di vao chu trinh acid citric va oxy hoa thanh CG; va H;O.

Bilan nang lwong

Phan te NADH (tao ra & phan img &) dugc chuyén vao ty thé dé oxy hoa trong
chudi hd hdp 1¢ bao (xem chwong nang lueng sinh hoe) va mdi phin tir NADH tao
thanh IATP. Qua trinh phan ang chuyén phan tir pyruvat thank acety! CoA cho 3 ATP,
phin tir acetyl CoA oxy hod trong chu trinh acid citric cho 12 ATP.

Sur thoat hoa hedn todn phan tr glucose trong diéu kidn &1 Khi cung cip 38 ATP.

1.3. Con duwdng hexose manoaphosphat

Sw oxy hoa glucese theo con dudng hexose monophosphat (chu teinh pentose) xay
ra trong bao twomg cua 1€ bao song song v6i con duomg dudmg phin, nhung chiém ty 1¢
thip hon nhiéw (7 - 10%). Tuy nhién & mdt sb 1¢ bao nhu héng cau, gan, mdé m, tuyén
st trong thai ky hoat déng, con duemyg nay chiém uru thé,

Con duong hexose monophosphat duge chia lam hai giai doan:

1.3.1, Giai doagn I: Oxy hod glucose-6-phosphat tac NADPH va pentose phasphat.

~ GO6P oxy lod bdi NADP™ tao thinh 6-phosphoglucong-8-lacton dudi tac dung
cua glueose-6-phosphat dehydragenase (G6PD).

— o-phosphoglucono-d-lacton  hop nuédc va mé vong lao thanh 6-
phosphogluconat dudi tac dung xic tic cla d-phosphogluconolactonase.

— G-phosphogluconat oxy hod bai NADP giai phong CO; va tao thanh ribulose-
S-phosphat dum 18¢ dung cua 6-phosphogluconar delvdrogenase.
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1.3.2. Giai dogn 2: Su bién di tiép tuc cua pentose-3-phosghat.

— Rihulose-5-phosphat ddng phan hod thanh rihose-5-phosphat va xylulose-3-
phosphat.

- Ribase-5-phosphat va xylulose-5-phasphat s€ di vao cac phan img 6, 7 va 8 tao
thanh cac phén wr glyceraldehyd-3-phosphat va fructose-6-phosphat.

Nhur viy. chu trinh pentose phosphat ¢ thé viét :
6GOP + 12NADPT + 6H,0 = SG6P + 12NADPH + 6CO; + P,

Con duémp, hexose monophosphat oxy hod tnzc tiép G6P, khéng cung cdp ning
lugny duat dang ATP nhyng né cung cép NADPH va ribose-5-phosphat. NADPH duoc
st dung nhu dang nang lugng cho cdc qua trinh tong hop acid béo, cholesterol va cac
sterend. Ribose-5-phosphat durge cung cdp cho qui trinh tong hop basc purin va
parinudin,

1.4. Chuyén hoa cix edec monosacearid khice
I.4.1. Fructose
Fructose duge chuyén hoa tai gan va co theo 2 con duémg khac nhau,

— (J cor Fructose chpyén thanh fructose-6-phosphat {F6P} dudi tic dung cua
frexvokingse, FOP thoat hoa hiép tuc theo con dutmg dudmg phin,

— O gan: Fructose chuyén hoa qua 6 phin tmg dé tao thanh san phim trung gian
cua con dudmg dudmyg phan.

Fructose duge phosphoryl hod bt ATP & Cl thanhk fructose -1-phosphat (F1P)
ducn tic dung cia fruerokingse. Sau do aldolase xdc tac phdn img chit déi phan tir FI1P
thanh dihydroxyaceton phosphat (DHAP) wva glyceraldehyd (GA). GA co thé
phosphoryl hoa bat ATP thanh glyceraldehyd-3-phosphat (GAP) nho glveeraldehyd
kinase. GA co thé khua thanh glycerol bai NADH ducl tic dung cua alcol
defniirogenase, 161 phosphorryl hoa béi ATP thanh glycero--phosphat nho glvcerol
kinase va oxy hod lgi bm NAD® thanh DHAP nho glycere! phosphat dehydrogenase,
cudi clng nhir triose phasphat isomerase ddng phan hoa thanh GAP (hink 4.7)

1.4.2. Galactose

Su chuyén hai galactose xdy ra trong gam. Trudc hét galactose dugce phosphoryl
hod o C1 béi ATP thanh galactose-1-phosphat nha galactokinase, sau 46 nhé galacio- -
phosphar uridylid transferase chuyén nhém uridylyl cua UDP-glucose dén galactose-1-
phosphat d& thanh glucose-1-phosphat (G1P) va UDP-galactose. UJDP-galactose-4-
cpimerase chuyén UDP-galactose thanh UDP-glucose. GIP sé déng phin hoa thanh
G6P ¢é d vao con duémg dudng phén nhd phosphoglucomutase (hink 4.8).

1.4.3. Mannose
Mannose chuyén thanh F6P trong con duémg dudmg phén sau khi trai qua 2 phan img:
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Mannose chuyén thanh mannose-6-phosphat dirin tie dung cia hexokinase

Fhosphomannore

frus tose-f-phosphal

HS5-T5

isomerase dong phin  hod

mannose-G-phosphat  thanh

m"ﬂ;l"-ﬂ-'ﬂ. CH -0

Hinh 4.7, Thod® hod cia frucioses



https://nhathuocngocanh.com/
H D—T—D—i_a_vm
H on L d,.

-m' .u'! HO-CH,
mﬂ.-.l.lﬂal-':q" H . :Hm o Gmm r DJ_H_I:HM
Gialactors- 1 -phoaphal

"l"ll-l'llflll

LDP . Garacioss
df;“_.u HaAD®

5 1G-1-F)

l \ I. l'." -E'
P o [

Progpino
Ohscoss-8-  GUComutase Glucoes-1- meu é ;
(Gl P) D—li-“
(2]

Hinh 4.8. Thodi hod cia galactose

25U TONG HOP GLUCOSE (CON DPUONG TAN TAO GLUCOSE)

Mo vi hﬁnb cdu sir dung glucose la ngml’m ning leomg chinh nhumg lai khong
wng hop duee glucose. Surtdng hop glucose xay ra khi dot va khi can kidr glycogen dyr
irir. Chire nding nay ril ciin thiet nham cung cip glucose cho cic md, dic biét mb thin
kinh. C'o gquan chi véu cha sir tin tao glucose la gan, khodng 10% lugmg glucose duoc
tin L o thin {phin vo) vi rudL

2.1 Caie giai doan cua gui trinh :ﬂng hop glucose

Qud trinh 10ng hop glucose (1n wo glucose) gom nhimg phan img gan nhu nguoc
Lt ez con didmg dudmg phin, Co 3 enzym trong con dudmg dimg phin Khong xde tac
phan dng thujn nghich dé la hexokinase, phosphofructokinase v pyruvar kinuse
“r.:rhr.- o WY

= Tir pyruvat thinh phosphoenolpyruvic phal trai qua cac phin ng sau: Truog
het pyruval vao trong ty the, dudi tic dung coa pyrnvet carbexviase can ATF pyruval
chuyen thanh oxaloacetat va sau do6 1o thanh malal, malm dugpe chuyén ra bio trong
nilvr con than |1'|:1].'1[-a+5:j|1:1.r111 I;::'h.'!tl: win L:hu:-'::n dicarboxy lat), & bao twreng malal chuyén
thanh  oxaleacetat roi carboxyl hod dudn t5e dung ciua phosphoenal ool
curhoxykinase cdn G TP 1ao thinh PEP

dly



— Phan img chuyén F1.6-DP thanll GEP cin enzym fruciose- 1, 6-diphosphatase.

— Phan img chuyén G6P thinh glucose cin su xuc tic caa elucose-6-
Phasphatase.

Neudn npguyén liéu cha con duomg tan tuo plucose 14 cdc acid amin cho dudmg
(Alantn. cystein. glvein, semn. threonin, aspartat, plutamat. ). nhimg san phdm trung
giun ena chu trinh a.citric va ede con dudmg chuyen hoa chit khac

2.2. Chu trinh Cori

Co thuomg xdy ra qua trinh thodi hoa glucose trong didu kién vém khi tao san
pham 1a lactat. Lactat tir co duge nhanh chong chuyén qua mau vé pan. O gan, lactat la
nzuon nguyén lidu dé téng hop glucose theo con duong tan tao glucose. Vang van
chuvén va bign ddi nay duoe goi 1a chu trinh Con (hinh 4.9).

Gan Mau Co

Giycase ———p Glucose ——p OGlycogen, Glucose

t v

Laciat 44— lacta -— Lactat
Hinh 4.9. Chu trinh Con

2.3. Chu trinh Glucose — Alanin

Trong nhidu mé alanin transaminase chuyén déi cée acid cetonic thanh acid amin.
Lhi du: trong co, pyruvat chuyen thanh alanin: alanin duge vin chuyén trong mau dén
can : tai gan. alanin duce chuyén thanh pyruvat va duoe téng hop thanh glucose theo
con dudny tin tao. Glucose duoe cung cap iréy 1ai cde mé trong &6 ¢d co. Qua tnnh niy
dircre gon [ chu trinh Glocose — Alanin (hinh 4.10).

Gan 13 noi duy nhat ¢é kha ning tdn tao glucose tir cdc san pham khac: cac
monosaccarid (fructose. gatactose, mannose) va cac san pham chuyén hod trung gian.

( ™~ 7 ™
Gan Co
Glucose > Glucose
Pyruvat Miu Pyruvat
Alanin il Alamn
N A N A

Hinh 4.10. Chu trinh Glucose — Alanin
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3, TONG HOP LACTOSE

O co the ngudi va dong vt cao cip, lactose duge 1ong hop tir wuyen sk cia phiy
o thin kv ¢o thai va cho con bu

4. CHUYEN HOA GLYCOGEN
4.1, Thoai hoi glvcogen

Co vt pan 14 noi xdy ra qué trinh thoii hod glyeogen. O co, khi ¢ bao hoat déng
can ATP, glycogen duge thodi hod thinh GEP cho con dutmg duimg phin, O gan, khi
nong db glucose trong miu giam, glycogen thodi hoa thanh G6P, GoP TIL"]:I' tue duge
chuyeén thinh glucose roi vio vong tudn hodn d¢ diéu hod mire glucose trong miu

Cilveogen phosphorylose xuc tac qui trinh phosphoryl phin trén phan
glycogen (be pdy hén kel 1-4 glveosad va gdn gﬂ'ﬁc |1-hn".|'1h.|l} o thanh ghicose-1-
phosphatl (G1P). Enzym nay chi tic dung 1o khi cdn 4 gl.:u: glucose tir diém chia nhink
cua phin (r glveogen thi khéng hogt dong nir.

Phin con lai cua phén 1 glveogen chju the dung cua enzym cdt nhdnh:

+ Oligo (o-1.4— a-1,4) glucosyl transferase thuy phén lién Lci | -4 glycosid gl

g thir nhit va g-u-l: thir ha 'lluh tir goc nhanh, chuyén dogn 3 gm glucose cun nhinh

may dén gin vao diu mit chudi thiing cia mdt nhink khic hﬁng chch tao lién ket |-4

glyveosid va nhanh glycogen mdn s2 dugc kéo dai thém 3 goc glucose, nhinh ban déiu chi
con L min e glucose v lién kér 1-6 glveosid

L= ]
* o9
w!w
oo e 5
n i ] [ L
..' i ] L] L]
Glucose-|-phoks Temnainsn
¥
—— T i i

- B g d - ..' Fr e T
Phosphoglucose |r.'|: -1 B-glucosidase
mfase r“ ., .I ... ..

& B c o L i 2

Glucise-f=phosphai

Hinh 4.11. Qua trinh thodi hoa cla glycogen



+ Amylo a-1,6 glucosidase thuv phan lién két 1-6 cta gde glucose con [ai gidi
phong plucose tu do.

G1p déng phéan hod thanh GoP dudi tac dung cua phosphuglucomutase. G6P ¢6
thé riép tuc di vido con duong duong phan (& co) hode co thé bi thuy phéan thanh glucose
(¢ gan) dé cung cép cho vong tudn hoan duéi tac dung cia Gé phosphatasc.

Sau qua trinh thodl hoa nhur trén, khoang 90% gbc glucose cia glycogen chuyén
thanh G [P vd 10% chuyén thanh glucose tur do.

4.2. Tang hop glycogen

S tong_ hop glyeogen xdy ra tal cde md nhmlg chu yeu ¢ gan va co. Su tao thanh
ulscogen \ay ra frong bao trong. Nguyén lidu d¢ tong hop glycogen la glucose. Glucose
chuven thanh GEP roi dong phin hoa thanh G1P. Sy téng hop phén tr glycogen gdm 3

bude-

— Tuo thanh phin tr UDP-glucose (UDP-G} tr GIP va UTP dudi tic dung xuc
tac cua {DP-glucose pyrophosphorylase. UDP-glucose 12 cht “nang lugng cao”, cho
phep pdn phan ty glucose vao phén tr glycogen 6 san.

— Vin chuyén UDP-G dén nhom C4-OH cua mdt goc elucose irén phan to
vlveogen o san tao thanh lién két 1-4 glucosid va gidl phdng phan tor UDP. Qua trinh
nay duge xue tac bot Glyeogen synthuse.

GLYCOGEN
(n géc glucose)

Glycogen

Nﬂthy
ATP \ UDP - GLYCOGEN

{n + 1 gdc glucose)

Nucleosid PPi
diphosphatkinase UDP -
Phosphorylasse [
ADP z

Glucose 1P

\
ATP Hexokinase ADP

N

Glucose - 6 - phosphalase

Phosphoglucomutase

Glucase Glucose - 6 - phosphat

ATP

Hinh 4.12. Sv tdng hop glycogen mach thing
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Cilycogen synthase khong c6 khi nang tong hop phin tr glycogen tir ddu mi chi
i kha néing xde tae sir kéo dii mach oligosaccarid cua phin tir glycogen bing cich tao
lén ket 1-4 glucosid.

Sy tdng hop tir ddu mat phin ur glycngcn 4 sy gan goe glucose vao nhém OH cua
lvrosin 194 trén phin wr protein (goi 14 Glycogenin) bin enzym  Tyrosin-
plucosyliransferase, sau do wyr xie tic kéo dai chudi ﬂl-lg::rs.au:cﬂnd bang cich gin thém 7
poe glucose i UDP-glucose dé tao thanh doan mdi “primer” cho sy tdng hop glycogen
nhur trén. Protein glycogenin duoc tich ra khi han glycogen dan kich thude 1ai thidu.

Tao mach nhanh (trc 1a 1o ra lién két 1-6 glucosid) dudi tie dung cln enzym _i,'-er
shank goi W amylo (a-1.4-» a-1.6) wransglucosidase. Khi chudi thing Lém‘l 1 ghe
;‘.Iu-.-.'nsr enzym ndy tu: vic str chuyén mt doan gdm 6 holic 7 gie glumsr: & diu mach
den Ol & C6 cia poe glucose cugl cia mach nay hoje FHiF.h khic dé hinh thanh mach
nhinh mai. Mach nhanh ¢l va mdi duge tép e kéo dii bing sy tao thanh lién ket 14

glucosid

Hinh 4.13. Sy tdng hop glycogen mach nhanh

4.3, Dicu hoa chuyén hod glucid

_ Con duimg thodi hoa glucose va con dudmg tin tao glucose song song nhau vi co
nhicu phin img thuan nghich. Tuy nhién ¢6 nhimg phin img khdng thufin nghich gila
thisai hod va tang h;rg doi hon sy xie tie béd enzym khac nhau, chinh nhimg phin img
iy 1 nhimg diém didu hod cia hai con dudmg nguge nhau.

O cor, san pham cuol cun;.; cua sy duimg phﬂn la sir san sinh ATP va e do duimg
phin ting khi co co. Gan cb vai trd gilt cho mm: glucose mau hang dinh bang cich sin
sinh glucose va dua glucose vao mau khi can thiét, nguoc lai thu nhin va dir i
glyeogen khi dugre cung ciap du thira trong thire dn. Con dudmg duimg phiin & gan vi co
o 4 enzym dong vai o du}u hod: glycogen phosphorylase, hexokinase,
phosphofructokinase- 1 vi pyruvat kinde. .

T



CAU HOI LLPONG GIA

1. Trinh bay qua trinh thods hoi tr glucose dén lactat: not xay ra, cic phan tmg vi
nang luene dige 120 thanh,

2. Trinh bay su thodi hod glucose trong didu kidn & khi (cé oxy) dén san phim
cudl cung 13 CO, vid HyO: not xay ra, cac phan ung va nang lugng tao thanh.

3. Trinh bay khai quat chu trinh pentose. Y nghia ciia chu teinh nay.

-

. Trinh bay qua trinh thoai hod clia cac monasaccarid: galactose, fructose, mannose.

[

- Trinh bay qua trinh tan tao glucose.

~

v Trinh bay qua trinh thodi had glycogen.

-~

~Trinh bay gua trinh téng hop glycogen & co.

o

Trinh bay su khic nhau cua qua trinh If)ng hop glycogen & gan va cor.
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Chirong ¥

LIPID

PHAN I: HOA HOC LIPID

Ciang nhat glucid va protein, lipid 1a thanh phén cor ban cua sinh vit

Ve cldu o hod hoe, hilu hét cde loai Tipid déu ¢6 acid béo vi alcol, Trong thinh
phin ciu o, lipid khdng cé hode b rat it cac nhom ua mnfn;: nhw -OH, -NH,, -COOH
vil ed i nhidu cie nhidm ky nude; bid vy, |I|'.|~1|i Lh-ﬁng hode it it wan trong nurdc nhumg

L nltied trong dung mai eo dé phan eye thip nhu cic dung méi hiru co (ether, benzen,
chloraform. .},

Trong ngon ngit thong thubmg, lipid duoc goi 13 chit béo vi bao Eum l:h'iu i,
sap. Tai nhigt du thurdmig, md v sip o thé ddc vi diu & the long. Lipid pom nhiéu loai

vit co the sdp xép iheo nhicu cach, ngudi ta thuimg phin loai lipnd nhu sau: lipid thuin
va hipid wap

1. THANH PHAN CAU TAO CUA LIPID
Lipid 13 nhimg este hode amid cua acid béo véi aleel hode aminoaleol.

1.1, Acid heo

Acid béo 1a nhimg acid carboxylic voi chudi hydrocarbon chim 1ir 4 dén 36
carbon. Mt 50 acid beo co chudt hydrocarbon bdo hod (khong chita lién ket d0i) va
khing eo nhanh; mot so acid béo ¢ chudi hydrocarbon khong bdo hod (chira mdt hay
nhicu lign két doi), hodc cd nhinh, hodc vong, hodc chira nhém chire hvdroxyl.

Theo qui ude quic 1€, acid béo duge goi @n theo tén cia chudi hydrocarbon cb
cing so lugng nguvén ir carbon vi thém dudi -oic, vi du: chudi hydrocarbon co ¥
nguven L carbon ed 1én 1a octan thi acid béo tuong (mg duge poi la acid octanowe {acid
caprylic), chuti hydrocarbon ¢6 18 nguyén tr carbon vi mdt lién két doi ¢6 tén la
octadecen thi acid beo twong img duge goi 14 acid ocladecenme (acd aleic). Nguyen i
carbon ¢cua nhom carboxyl duge diung lam mﬁc vd mang s& 1, nguyén s carbon so 2
duge poi 14 carbon o, nguvén tr carbon so 3 duge goi 14 carbon .. va nguyén tir
carbon cua nhivm metyl vin cung duge ot la carbon w. Ngodi m. ngwdi ta con dung cae
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kv hidu dé chi $6 lromg va vi ui cia lién két déi trong phén e acid béo: acid oleic ¢d 18
carbon, 1 lidn kér d6i gita carbon 6 9 va 56 10, ¢o thé ky hié¢u la 18:1; 9 hay {8:1 (A%);
acud dinoleic <6 18 carbon, 2 lién két ddi giira carbon s6 9 - s6 10 va giira carbon 56 12 -
56 13._ ky hicu 13 18:2; 912 hay 18:2 {A”' ]:)‘, acid palmitic ¢6 16 carbon va khéng cé
lién ket dar ky hico 15 16:0.

1.1, Acid bée bda hoa

Bang 5.1. M3t sé acid béo bao hoa thudng gép

o e s Banong | Co trong thian

‘ Tén acid J Céng thirc Tén hé thing chay (° ¢ nhign

A launc | CHa(CH2)1CO0H Acid n-dodecanoic + 442 Diu dira
| A mynstic CH:{CHZ).:CO0H Acid n-letradecanoic +53,9 .
- _. ;
I A palmiic CHa{CH2)1.CO0H Acid n-hexadecanoic + 63,1 M& déng vl va
. dau thwe vat
. A Steanc CHa(CH3}11C00H Acid n-acladecanoic + 59,6

A Arachidie CH3(CH3)COOH Acid n-eicosanmic + 78,5 ! DAy lac, sap ddng
—-— - - — vat va thiee vat

A Lignoceric ] CHalCH1)2:CO0H Acid lelracosanoic + 860 o weva

L 1.2, Acid héo khiong bdo hoa

La nhinp acid béo chudi thang(ddi khi cé nhanh), thuong o dang dong phan cis,
duoe chia thanh nhéu loat tuy theo muc 4o khéng bio hoa.

Bang 5.2. Mot s6 acid béo khong bao hoa thiréng gap

 hun _ | Didm
' Tén acid g Céng thore cau tao néng
carbon chay
| & paimitoizic | 16114 | GHACH)sCH=CHICH,)CO0H =05
A oleic 18: 1 {a% CH3(CH. 3 CH=CHICH2:CO0H 134
A Iraieic 18. 2 (A% ) | CHy(CHalCH=CHCHaCH=CHICH, ) COOH -5 <|
|| A linolenic 18:3(3° " | CHaCHCH=CHECH,CH=CHCH,CH=CH(CH;);COOH -1
A arachidonic. | 20 4(a>%"% | CHa(GH2):CH=CHCH;CH=CHCH:CH=CHCH;CH=CH(CHzhCOOH -49,541

— Acid héo c6 mot lién két doi (monounsaturated fatty acid): céng thuce tong} quat
1d €3 COOH. Acid oleic la acid béo khong bao hoi rit pho bién; ¢d trong 14t ca dau
va ma dong vt thire vat md du trit ciaa ba va lon (40%). diu olive (80%).

— Acid béo ¢6 nhidu fién két dai (polyunsaturated facy acid):

+ Loai co hai hén két déi: cang thic 16ng quét 1a C,Hz :COOH: vi du nhir acid
linoleic <6 treng nhidu loai hat ¢ dau nhu hat ngu coc, hat Jac, hat bong va hat ddu nanh.

+ Loat ¢o ba lign két doi: cong thie 1éng quat 14 C,H;, <COOH; vi du nhu acid
linalenie thudmg ¢6 mat cang vor acid inoleic nhung dac bigt co trong dau lankh,
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+ Loai ¢6 bén lign két ddi: cang thie wng quat 1a C,Ha.7COOH; vi du nhu acid
arachidonic, thidv chu yéu trong ddu lac.

Mot sé acid béo khong bio hod rit can thiét cho crv thé nhung co thé khong thé tu
tdng hop duge, phai dua tir ngoai vao, i du: acid Jinoleic, acid linolenic,. ..
1.1.3. Acid béo mang chirc alcol

Acid cerebronic ¢o trong lipid tap cua nao

CHﬂCHﬂNCHCO?H
OH

Hinh 5.1. Agid cerebronic

1.1.4. Acid béo co vong

Acid prostanoic ta acid cé vong 5 canh vdn 20 carbon va many 2 chudi thang.
Acid prostanoic ¢6 dan xuat 1a prost u_glandin, moét nhom hqp chat ¢o tam quan trong vé
mat duge Iy v hoa sinh. Treng co thé. prostaglandin duoe dng hop tir acid arachidonic,
vidue prostaglandin E» (PGE;).

7

<j/\\/‘\/"‘\.fc_0-
“-\‘_,/\\_/WCH]

11

Acid prostancic Prastaglandin E,

Hinh 5.2. Acid béo cb vong

1.1.5. Ding phiin cia acid béo khéng bdo hoa

Cic acid héo khéng bio hoa ton tai dudi nhiéu dang ddng phén 1a do vi tri ctia cac
licn két di trong, chudi carbon cua acid béo tao ra. Dong phan hinh hoc cua acid beo
khéng bao hea la do phuong hudmg cia cie pbc & xung quanh truc cua lién két dai
quyct dinh. néu nhimg géc dan;__\ ducrc Xem xet o vé cing mét phia cva lién két doi thi
acid béa duge poi 1a dang “cis™, néu nhimg gbc 36 & nhimg hudng trdi nguoc nhau thi
acid béo duoe goi 1a dang “trans”, Nhimng acid béo khong bio hoa chudi dai thuimpg pap
trong tr nhién hau nhu déu thude dang cis va phan tir bi udn cong o vi tri lién két doi,
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1 COOH 1COOH
() (b)

Hinh 5.3. ©éng phan hinh hoc cba acid oleic va acid eladic
{a); acid oleic {cis) (b). acid elaidic {trans)
I.2. Alcol cua lipid
Aleol trong phén tu hpid gbm glycerol. alcol bdc cao, aminoalcol, sterol. Trong
cde chat béo con pap nhimg alcol khdng no, mét s alcol ndy la nhimg chat mau quan
trong. vi du: phytol 1 mdt cau to cia chlorophyl va lycophyl.
L2.1. Glycerol

La mdt triatcol (c6 3 nhom chuce alcol). tham gia trong thanh phin cua glyceriq va
phosphatid. Vi tri cac nguyén tir carbon trong phin tir glycerol duge ghi bang chir s6 1,
2.3 hoae ky lhiéu a, B, o

H.C'-OH
I
HC:- OH B
|
H.C*- OH &
Hinh 5.4. Cach danh sbé carbon trong phan tir glycerol

1.2.2. Alcol bdc cao

Tham gia trong thanh phén cac chit sap, vi du: alcol cetylic C¢H1OH, alcol n-
hexacosanol CHi(CH;)4CH;0H, alcol n-octacosanol CH3{CH;)sCH,0H, . ..
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123, Aminoalcol

Tham gia trong thanh phin cia cerebrosid va mét sé phosphatid. Cac aminoalcol
thuéng gap i sphingosin, cholin (¢thanolamin mmethylamin), ethanolamin (cholamin).
serin. cerebrin (cG trong nam men, hat ngd).

CHy—) I;-),}—L‘H=(;}-I—(IZH—CH—C H,OH Sphingosin

DH  Ni;

NH:—CH>—(CH,0H Ethanolamin

CH,
cw% N’ —CH; —CH,0H Chalin
CH;

Hinh 5.5, Mét 86 ammnoalcol trong lipid

1.2.4. Stevol
Chat ti¢u biéu cho cac sterol & md dong vt la cholesterol.

Chalesierol ea nhém chize alcol & Cs, lién két doi & Cs — Cy, mach nhanh la nhom
methvl ¢ Cy, vd €3 mach nhanh gom B carbon & C5. Cholesteral ¢o trong hiu hét té bao
cui co thé: dac bidt trong mé thin kinh, mat va soi mat, thé ving cia budng trimg.
Cholesterol 1a thanh phin cia chit béo déng vat nhung khéng cb trong chit béo thue vat.

CH3 21
18

Hinh 5.8. Cholesterol

2. LIPID THUAN

Lipid thudn 14 nhitng este cia acid héo véni cac alcol khdc nhau, bao gém glycerid,
cerid va stend.

2.1. Glycerid (acylglycerol)
Glycerid cé trong hau hel 16 chirc ¢via sinh vat, nhumg ¢é nhiéu nhat & mé md&

(90%4). Glycenid cd ngudn gbc dong vat va thuc vat khac nhau thuémg khic nhau vé
thimh phan acid béo.

Glycerid 1a este cua glycerol va acid béo, la chét béo trung tinh. Tuy theo mot, hai
hay ba nham chire aleol cta glycerol duoc este hoa bdi acid béo ma tao nén maono-, di-
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hay tri-glycerid (monoacylglycerol, diacyiglycerol, triacylglycerol}. Cac acid béo trong
phan tr plycend ¢ thé gidng nhau hodc khac nhau (glycerid thudn nhét hode glycerid
hon hop). Cac triglycerid ¢é chira cing mét loai acid béo trong phan ta chiém ty 1& rit
nhé, Tuy theo thanh phin cua acid béo ma glycerid ¢d tén goi khac nhau, vi du:
tristearin 1a triglycerid co 3 ghe acid béo la acid stearic, 1.2-distearopalmitin la
tnglycerid ¢ 2 gic acid stearic & Cy va C; va ¥ gde acid palmitic.

(‘.‘H;—O—(lil—R. -'TH tﬁ(ﬁ—ﬂl FH —o—ﬁ—R,
H *U*("* H 0 ” —O0—C—H O Ra—(ﬁ—ﬂ—?—ﬂ
CH,0H 0 CH,0H 0 CH,—0—C—
3
Monogiveerid Diglycerid Triglycerid
taroneaevivhy cerol) {(diaevighyeeral) firiacvlelycerol)

Hinh 5.7. CAu tao hod hoc clia glycerid

~ Trong tu nhién, diglycerid va monoglycerid chiém ty I(_‘:‘rf’lt nho. Triglycerid chira
goc ucid béo & €y va C, khdng giong nhau ¢o the ¢6 2 dang ddng phan | va 1T, phin lom
trizlycend thign nhién & dang dong phéan 11

0
|
¢H;—0—C—R, CHI—O—E‘—RI
e C—O—C— I
H T o E R, R.—L”—o—vtf—ﬂ
o CH;—0—C—R
CH,—O—C—R; : i
I 0
Dang I Dang

Hinh 5.8. Hai dang déng phan cla triglycerid

2.2. Cerid

Cerid 13 este cla acid béo chudi dai véi alcol cé trong luong phan tr cao (30-40
carbon). Cerid con goi ta sap, cé trong dong véat (sap ong. mo ca nha tang,...) va thuc
vit (lop mong bao phu 1a, thin va qua). Vo cua mdt so vi khuan cong chitra sap (v
khudn Koch). Chie phan sinh hoc cua cerid khac nhau tuy lod nhung néi chung cerid
w1l vl trd bdo vé cde 1o chirc cia déng vat va thyue vat. C6 1op sap nén vi Khuan khong
bi e dung ban acid va alcol. Péng vl cao cap va nguoi khong chuyén hoa duoc cerid.
2.3. Sterid

Stend la este cua acid béo vai alcol vong sterol (tiéu biéu 1a cholesterol), Mot 56
sterid 12 olcatcholesterol, palmitatcholesterol, stearatchalesterol.

3. LIPID TAP

Lipid tap bao gom acid béo, alcol va ahimg nham hoa hoc khic. Lipid tap chia
tranh hat nhém twy thude vao thanh phan aleol caa chang: ¢lycerophospholipid co alcol
13 glveerol va sphingolipid cé alcol a sphingosin.
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3.1. Glveerophospholipid (glycerophasphatid hay diacvlphosphatid)

€)
' Cl—O—C e e e e e Acid béo bao hoa
a (Vi du: a.palmiticy
1 L - .
CH=O=C oo e~ Acid béo khdng bio hoa
| o

N (Vidy: aoleic)
CH;—0—~P—0—X
I

0 L
Dau duoc cac nhom thay thé

Hinh 5.8. Cau tao cua acid phosphatidic { X = H )

Bang §.3. Cac loai glycerophosspholipid

J— S—

. . . ; Tén cua Dign tich
Tén cua nhom thay thé glycerophospholipid (pH = 7)

i -H Acid phosphatidic -4
L Sheln — CHy = CH, — N'=(CH3)2 Phosphandylcholin 0 |

Ethanolamin —= CH, - CHz - NHz Phosphatidylethanalamin 0
i serin=—CH»—CH—NH;
| | i Phosphatidylserin -1
| COO
[nosital
! Prasphatidylinasitol -1
, Gheerol—CH:—CH—CH,—OH .
| _‘ Phosphatidylglycerol -1
| OH
I
‘ —CH;
" Phosplatidst  CHOH O

|
ghreerol CHy—0—P—0O—Cil» O
i ) i 1 Cardiolipin )
| (le —0—C—R:
i c[{z——o—g‘“-—m
O

78



Glycerophospholipid 13 ddn xuit cua acid phosphatidic. bao gdm acid
phosphatidic, phosphatidylglycerel, phosphatidylcholin (lecithin), phosphatidylethanolamin
(cephaling, phosphatidvlinosito!, phosphatid viserin, plusmalogen.

Acid phosphatidic

Acid phosphatidic 1a chat trung gian trong qua trinh I.U['lé, hep triglycerid va
elveerophospholipid nhung ¢6 rit it wony ¢de mé; thanh phan gdm: pglyeerol, 2 gde acid
beo vit 1 poc acid phosphoric. Ching 1a nhimg diacylglyeerid trong dé chic aleol & v
111 s cua glycerol duge este hod bai acid phosphoric. Acid béo gin ¢ C, thudmg 12 acid
beo bio hoa va gian o Cs thuong 13 acid béo khong bio hod.

Plosphatidylcholin (Lecithin)

Lecithin Ja ddn xuédt caa acid phosphatidic ma -X la cholin {Bang 2. 3). I.ecithin
dugre chiét xudt tir long do trimg (1843). Chét nay co pho bién trong cac té bio cua cu
the dong vit, dac biét trong té bao gan, nio, 1ong dé trimg.

Phosphatidylethanolamin (Cephalin)

Cephalin khiae Iccithin ¢ vi tri —X 12 cthanotamin. Cing nhtir lecithine cephalin ¢d
dang ¢« v dang B tuy theo phire hop acid phosphorie ethanolamin duge gan vao carbon
1+ hav carbon [3 cua glycerol. Cephalin dugce chiét xudt dau tién ur nio.

Phosphutidylserin

Thinh phan cdu tao cua phosphatidylserin 6 acid anin 1a scrin, acid béo thutmg
12 acid stcaric va acid olcic. Phosphatidylserin chiém 5% glycerophosphelipid cua nao.
Trong ty nhién, nguoi ta con tim thady nhimg phospholipid chira acid amin la threonin,

Phosphatidylinositol

~ Phosphatidylinositol ¢é trong 16 chixc dgng vit (ndo) vi thure viit (ddu twomg, lac,
mim W mi,..). Phan tr phosphatidyl ¢ 6 gbe — OH (Bang 3) do d6 nd mang tinh ua nudc.

Diphosphatidyviglycerel (Curdiolipin)

C‘hﬁp nay 13 phospholipid co trong ty thé (mitochondria). dic trung cia mang
trong ty thé.

Plusmalogen

Plasmalogen chiém khoang 10% phospholipid ctia nio va co. Trong phan ti
plasmalogen, vi tri C {a) Khéng phai 1a lién ké1 este ma 1a lién két ete gifta nhom -OH
cun glyeerol vor mot goc ruou Khong bio hoa.

__________________

—OT

a= n;—o—cu, —CH,—N"tCH,),
) Cholin

Hinh 5.10. Flasmalogen
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3.2, Sphingolipid

Sphingntin
HO—(H—CH=CH—{CH.) ;— CH;
O Acid béo
CH- FT —C
H
CHy—O—X
Hinh 5.11. Cau tao chung cla sphingohpid
Bang 5.4. Cac leal sphungolipid
Ter cua X CautgoclaX Tén cla sphingolipic
— -H Creamid
O
i
Fhosphocholins =P = QO = CH= CH =" "), Sohingomyelin
| .
O
CH,CH

Glucose Glucaosylearebrosid _

Slycohpud
Trung tink

i — = tahodic Lactosylceramid -
tetrasascong

Oligosaccand

(ac sphingolipid la thanh phin cdu tao quan trong cia mang t& bao dong vat va
thue var. dae bigt & mé n3o va mé thin kinh. Sphingolipid chia aleol 13 sphingosin.
Sphingosin deoc noi vir acid béo bdi nhom amin, tao thanh ceramid. Acid béo cd thé 14
acid ligmoceric, acid cerebronic. Ceramid 14 dom vy co ban cia sphingolipid va c6 trong
cide mé dong val. Nhimg sphingolipid cd chia acid phosphoric trong thianh phan ciu tao
(vi du: sphingomyehn) duge xép cung von cic lipid tap ¢ chiaa acid phosphornc khac va
goi chung 'a phospholipid. Nhimg sphtngohpzd cO chua ose trong phan tu (vi du:
cerebrosid, sulfatid, gangliosid) duge xép thanb loai khdc, goi 1a glycolipid. Cac ose phd
mén trong plycolipid la galactose, glucose, galactosamin.
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3.2.1. Sphingomyelin

Sphingomyelin dugce xép vao loai phospholipid; duoe chidt xudt i phéi, lach, nio
vi 1at ¢a té bao than kinh. Sphingomyelin 13 ceramid ma chirc alcol bac nhat (o vy tri C)
hien két vai phosphocholin.

3.2.2. Cerebrosid

Phin tr cerebrosid gdm: aleol Ja sphigosin, acid béo cao phdn tir va galactose,
nhung khong c6 acid phosphoric. Acid béo trong cerebrosid gdm 24 carbon nhu acid
Lignoceric. acid cerebronic, acid nervonic. acid hydroxynervonic. Tuy theo thanh phin
acid béo trong phan to ma cerebrosid co tén khac nhau, vi du: kerasin |a cerebrosid chira
acid lignoceric, cerebron la cerebrosid chira acid cerebronic,. ..

Cercbrosid ¢d chu yéu o ndo va md than kinh,

3. 2.8, Sulfutid

Sulfatid la din xuit cé sulfat cua cerebrosid, nhém sulfat thudng gén viao vi tri Cs
cua gulactose,

3.2.4. Gangliosid

Gangliosid 14 glycosyleeramid; trong phdn wr co sphingosin, acid béo co 22
carbon hoac 74 carbon. acid ncuraminic va ¢ac dian xuit c¢ua nd nhu acid N-
acetyIneuraminic {acid sialic), 3 ose (ose phé bién trong gangliosid 1a galactose,
clucose. galactosamin.

Ganpliosid chiém khoang 6% lipid mang cua té bao chit xam trong nio ngudi va

o 56 lugng it hon trong lach, hong cau, Gangliosid ¢6 ¢ vung diu ddy thin kinh, tham
213 v qua trinh ddn truyén xung dang than kinh.

LIPID DV} TRLF LIPID MANG
{TRUNG TiNH) (CO CFC)
PHOSPHOLIPID GLYCOLIPID
TRIACYLGLYCEROL GLYCERQPHOSPHOLIPID SPHINGOLIPID
cid béo \Acid béo Acid 1l lAcid
c .
= = g beo g beo
3 Acid b g cid béo =% S
Q. cidbéo | | 9 £ 5 Glucose
© . @ . c% A | Cl!"c" B hoac
lAcid béo PO, Icol POy " Galaclose

Hinh 5.12. So d& tdng quat vé si phan loai cac lipid du trik va lipid mang
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CAU HOI LUONG GIA

1. Hay néu nhimg dac diém chinh ctia acid béo - mét thanh phin céu tao chu yéu cla
lipid {dinh nghia, cong thirc cdu tao tOng quat. phin loai va dac diém chinh cta timg loai).

2. Hay néu nhing dac diém chinh ca céc alcol cdu tao lipid.

3. Binh nghia vé lipid va nhimg déic diém chinh vé céc thanh phén cu tao cua lipid.
4. Phan loai lipid theo cdu tao hod hoc. cho vi du tumg loai.

5. Thé nao 14 lipid thudn? Trinh bay cAu tao hod hoc cua glycerid, cerid va sterid.
6

. Thé nao 1 lipid tap? Phan loat lipid tap v& cho vi du cua timg loai.



https://nhathuocngocanh.com/
PHAN 11: CHUYEN HOA LIPID VA LIPOPROTEIN

Lipid trong cir thé e6 2 dang
Lipid dir trir: chu yeu I triglyeerid, ham lugng thay doi,

- Lipid mang: chi véu la phospholipid vii cholesterol, thinh phan khéng doi v
chiém khoang 10% trong legng kho.

Lipid ¢6 2 chirc nang chinh: sén sinh nAng lwong va tham gia clu tric coa té bao
vit md. Mgoai ra, lipid tap con lién quan dén dac tinh cia mang 1€ bio va cic hormon
sterond, prostaglandin - chdt gilr vai trd sinh 1y dac biét trong kiém sodt sir chuyén hod
cie chat

Nhu e lipid cua cor thé: 60-100g/ngdy van ngudi trrémg thanh, 30-80g/ngay vai
tre em vit chu yéu distn dang triglycend.

L. THOAI HOA CUA LIPID O TE BAO
I'hay phin tnglyeerid (riacylglycerol ) nhiv xie tie cia lipase,
1.1. Thodii hoid cua glycerol
Qui trink Xay ra ¢ gan v mdt sb md, Mo miv khong ¢6 glyeerolkinase,

CH,OM H CH
|’ n.P f"ﬂﬂ NAD rmnl-nm*|"ﬂH

HOH OH HOH
T ﬁw 'I:H H giycerol }p!mﬂphal? T ks
CH.OH CH,0 - F;‘ O gonyaroganase CH2O - Fﬂ?
OH
Glycarol Glycerol-3-phosphat Dihydroxy acelon phosphat
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1.2. Thedi hod caa acid béo bio hoi ¢6 56 carbon chin
1.2.0. Hogf hrod vi vin chuyen acid béo vio 1y thé

(8] 0
I AcyiCod synthetase
R-C-0H+ATP + CoASH *> R -C=5Cah+ AMP + PP

Enym acylCoA synthetase gdm cdc isoenzym khic nhau dic hifu cho cde acid
béo chudi ngdn, trung binh va dai; ching ¢6 m§l & mang ngodi 1y thé.

Pyrophosphatass
PPi + H,O — 2(P)

adenylal Kinass
ATP + AMP S = 2ADP

Nhur viy. sir hogt hod acid béo cin 2ATP

Chae acid béo mach dii dudi dang acvlCoA duge hinh thinh & mang ngodi ty the
khong qua diroe mang trong ty thé dé vao chit khubn (matrix) - noi ching bi oxy hod
¢ hing duge viin chuyeén theo cor ché dac hifu nhér camitin, phin img este hod carnitin
va aeid beo duge xic tic nhir camitin acyltransferase | €0 0 mdt ngodi cua mang trong
i the Fste acyl-camitin di qua mang trong ty thé vao matris béi sy khuyéch tin de
dang thing qua hé thong vin chuyén acyl-camitin‘caritin (hinh 5.13).

Hinh 5.13. Van chuygn acid béo vao ty thé theo hé thdng van chuydn acylcamitinicammitin

Irong ty thé, pde acyl duge chuyén Ur carnitin dén coensym A b & trong ty the
i tiac dung cia camitin acyltransferase 11 khu i & miit trong coa méng trong 1y the
Camitin duge gidi phong s& trér lgi khodng gitra ciia 2 ming ty thé theo hé thong vin
chuyén acylcarmun/carnitin,

Cin chi ¥ ring trong ty the cd mdt logi acylCoA syntetase xic tie phin img hoat
hit nhimyg acid béo & trong ty the, eneym ndy khdng sic dung ATP md don hai GTP.

.22, Qud trinh (axy hoa acid béo

Chu trinby xay ra trong matrix cua ty the, gom 4 gial dogn nhflm_c.il din acid béo
tenh nhimg mau 2C dudn dang acetylCoA tir nhdm carboxyl tin cua goc acyl,
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- Phan tmg khu hydro lin thir nhit: sir khir hvdro san sinh mot lién két do oi{ra C,,
va Cp (€, va Cy) tao thanh trans-A”-enoylCoA. C6 4 loai acylCoA dehydrogenase, mdi
envm dae hidu voi mot loai acid béo co do dai chudi hydrocarbon nhit dinh, cac enzym
nav dén eo chil cong tac 13 FAD. FAD nhan dién ur va dién 10 nay di vao chudi hd hap té
hito. dén O, tdng hop nén 2 phan tu ATP ing véi s van chuyén 1 cap di¢n .

L Z . X . . , . ‘. z e 42

— Phan tmg két hop nude: sy két hop 1 phin wr nude vao lién két ddr A -trans
dudi tae dung cua enoviCoA hydratase <6 tinh ddc hiéu khéng gian va tao nén L-3-
hydroxvacviCoA.

— Phan Ung khir hydro lan the hai: dwdi tdc dung cua B-hydroxyacylCoA
dehydrogenase ¢6 chit conp tac 14 NAD' tao ra 3-cetoacylCoA. Fnzym nay it dic hiéu
voi chiéu dai chudi hydrocarbon cia acid béo nhung dic hiéu tuyét ddi véi dang déng
phin kKhong gian L. NADH hinh thanh s€ nhudng dién td cho NADH-dehydrogenase va
3 phan tu ATP duoe o ra mg véd1 mot céip dién ur duge chuyén wr NADH dén O-
trong chudi hé hip té bao.

a [ -
R—CH,—CH —CH, —C -3 CoA
Aoyl Coh I Cis

(C14 Paimityl CoA) © Acetyl Coa
Aoyl Cod t FAD
aehydrogenase Ci1a
H FADH | Acety! CoA
|
R—CH-C=C—-C+3 CoA Ci12
! 1 I}
H O Acetyl CoA
H&
Fnoyf - CoA- - Cin
hydratase
Acety| CoA
OH
! C
R=CH=C=CH-C 5 CoA 8
1 1l Acetyl CoA
H O !
Ce
B myaroxyacyl CoA NAD *
dehydrogenase F NADH + H* Acetyl CoA
~ Ca
R— g,Hz—C - CH?— C -5 CoA
(Ijl (Izlj - Acetyl Coa
Acyl CoA- CoA SH
acelyl fransferase Acaty! CoA
{Thicfase)
R—CH~-C «~SCoA + CH,—C 5 CoA ©)
1 |
O O
Acyl CoA Acyl CoA
(C14-Mynstoyl- CoAd
(a)

Hinh 5.14. Qua trinh f-oxy hoa acid béo
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— Phan dmg phan cat, tao acetylCoA: c¢é su tham gia cua acylCoA
acetyliransferase (1thiolase hay B-cetathiolase) va 1 phin tr coenzymA. cht ra | phan ar
acetylCoA. Géc acyl cha acid béo bi ngidn di hai carbon. Phin i acylCoA moi nay lai
tiép tue trai qua 4 phan tmg nhu trén cda qua trinh B-oxy hod cho dén khi gdc acylCoA
cht cén 1 phan tir acetylCoA. Nhu vidy, 1 phan ur acid palmitic co 16C duge hoat hod
thanh palmitylCoA va trai qua 7 vong oxy hoa dé piai phéng 8 phan tr ace1y!lCoA (hinh
3.14).

1.2.3. Bilan niing luwgng cida qud trinh f-oxy hod acid bée

M3t phan tir acid b&o cé s6 carbon chvin 2n bi oxy hoa hoan toan s cho n phén tir
acetylCoA, ung vén 12n ATP (1 phén tr acetvliCoA bi oxy hoa trong chu trinb acid
citric tao thanh 12 ATP); (n-1) phan tir FADH: va {n-1) phan t&r NADH hodc 5 (n-1)
ATP. Qua trinh hoat hod acid béa cin 2 ATP. Nhur vay, sb heang ATP thu droc la:

[5(n-1)+ 12a]-2=17n—7

1.3, Thozai hoa acid béo khong bie hoa

Cic acid béo khong bao hoa (vi du: acid oleic) dirge oxy hoa gin gidng nhu con
dudng oxv hoa acid béo bio hod, nhung co 2 van dé can chi v. Mat ia, lién két doi
trong phan tu acid béo khong bdo hoa trong tu nhién thugc dang cis, con hién két d6i cira
chit chuyén hoa trung gian trong qua trinh oxy hod acid béo bao hoa thudc dang trans.
Hai 13, cac lién két ddi cta hiu hét phén r acid béo khong bio hod thudng ¢ nhing vi
tri ma sau khi phan cat dan nhimg méu 2C ké nr dau ¢6 nhém carboxyl 14 Iién két déi

\'. khang phai la lién két ddi A° gidng nhur trong phén ti cdc chit chuyén hoa trung
gian cua acid beo bio hoa. Bai vdy, qué trinh thodi hoa cta acid béo khéng bao hoi cén
rhhimg enzym phu nhim giai quyét nhimg dicu trén. Diéu nay duge thé hién trong sy
thodi hoa cua acid oleic (Hinh 5.15). OleylCoA trai qua 3 véng oxy hoa san sinh 3 phin
tr acetylCoA va 1 phan ir cis-A’-dodecenylCoA, chit nay khéng thé duoe chuyén hod
bot enzym cnoylCoA hvdratase (enzym nay chi tac dung trén nhfmg lién két doi dang
c1s). Tuy nhién, dudi 1ac dung cua eno‘.lCoA isomerase, cis-A’-enoylCoA dugc ddng
phdﬂ hoa thanh trans-A"-enoylCoA 161 chiu lac dung cia enoylCoA hydratase tao thanh
L-B-hydroxyacylCoA (trans-A’-dodecenylCoA). San phim nay la co chit cua qué trinh
axy hoa acid béo, boi vy su oxy hod acid oleic duge tidp tue va khi két thic sé tao ra 9
mau 2C.
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o
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H

B oxy hoa
(5 vong)

B - Hydroxydecanyl CoA

Acetyl CoA

Hinh 5.15. Qua trinh oxy hoa acid béo khéng bao hoa co mit lign két d6i (acid oleic)

1.4. Cic thé ceton va sy oxy hoa chiang

O co thé ngudi va dong vat co v, acetvlCoA duoc hinh thanb & gan trong qua trinh
oxy hod acid béo ¢6 thé di vao chu trinh acid cn.nc hodc co thé tao ra cac thé ceton gom

acctoacetat, D-B-hydroxybutyrat va aceton dé cung t,ap cho cac md ngoai vi {Hinh 5.16).

G ngudi kho¢ manh, aceton duge hinh thanh vai sb lugng rt it. Acetoacetat va D-
B-hydroxybutyrat s& khuyéch tan ra ngoai té bio gan, rbi theo méu tuin hoan dén cac
md ngoai vi nhu CO Xuong, co tim, v6 thugng thén,.. Binh thudng “chat dot" dé cung
cip cho nao chu yéu la glucose. Khi bi déi kéo dai hode su cung cp glucose bi han ché
thi n3o ¢6 thé dung D-B-hydroxybutyrat dugc tao thanh trong gan tu acid béo lam “chit

46t chinh dé cung Lap ning luong (75% nang luong can cho nio cé ngudn goc tur cac
thé ceton).

Tai cdc md ngoai vi, D-B-hydroxybutyrat duoc oxy hoa thanh acetoacetat, sau dd
chit nay dugc hoat hoa thinh acetoacetylCoA va réi phan tich tao nén 2 phan tu
acetylCoA (Hinh 5.17). AcetylCoA s& di vao chu trinh acid citnc.
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Hinh 5.16. Sv tac thanh cac thé ceton tir acetylCoA

Sy hinh thanh va vin chuyén cac thé ceton tir pan dén cac md ngoai vi tao didu
kign cho qua trinh oxy hoa tiép tuc coa acid béo va acetylCoA trong té biao gan. Binh

thudmg. ndng do cde thé ceton trong méu rit thﬂp Khi déi glucid hotic kha bi bénh dii
thio dudomg. s thoai hod glucid by giam va co thé can phai oxy hod lipid dy trir dé ba
dip cho nhu cdu cia eo thé, giy nén nong d¢ bénh ly cua thé ceton: néng dé thé ceton
tang Tt caa trong maw va mede tidu, dbi khi ¢6 mui aceron trong ho thiy. Sy t3o thanh
cac thé ¢eton bénh 1§ 13 han qua cita sir mit can dbi gira chuyén hoa glucid va chuyén

hoa lipid, din dén:

— Thiéu NADPH - coenzym duoc tao nén tir con dudmg hexose monophosphat va

cin thiét cho qud trink 16ng hop acid béo.
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Hinh 5.17. Su tao thanh acetylCoA tr D-p-hydroxybutyrat & cac md ngeai vi
— Thiéu succinylCoA — san phdm chuyén hoa trung gian cta chu trinh acid citric
v la chat cung ¢dp CoA dé hoat hod acid acetoacetic.
Tom lai. suwr o dong cdc thé ceton trong co thé 1 do tic dd tao thinh cic chit nay o
can vum qua kha nang s dung chdng tai cdc mé ngoai vi.

1.5. Thoai hoa triglveerid (triacvlglycerol)

Dudi tac dung cua lipase, iniglycerid by thuy phan thanh glycerol va acid béo va
xay ra theo ting giai doan: truée hét, lién két este & C, va C; bi thuy phan kha nhanh,
phin con lai la 2-monoglycerid bi thuy phin chdm (Hinh 5.18). Enzym lipase khu trii &
microsom cua té bio md va nhay cam véi hormon; enzym hoat dfng dudi dang
phosphorvl hod, cin proteinkinase va ATP.
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Hinh 5.18. Tac dung cla lipase

Enzym glycerotkinase xic 1ac sy hoat hod glycerol, tao glycerol 3-phosphat.
Ensym niy céd nhidu irong gan, than, niém mac rdt va tuyén v( dang tao sira. Olycerol
Iphosphat duge oxy hoa thanh dihydroxyaceton phosphat (DAPS, réi duge déng phan
hoa thanh glyceraldehyd 3-phosphat (GAP) nhé isomerase xuc tac. Glyceraldehyd 3-

phosphat duye oxy hod qua nhiéu budc thanh acid pyruvic, 7oi tao ra acelylCoA dé oxy
hod trong chu trinh acid citric (hinh 5.19).

Acid béo tr do vao mau, gin v6i albumin huyét tuong tao thanh mét dang
lipoprotein, rd1 duge dong mau dua dén cac md dé thue hién qua trinh oxy hod va tao
nang luong (hinh 5.19).
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Hinh 5.19. Tho&i hoa cda triglycerid

1.6. Thoai hoa glycerophospholipid

Nhi¢u enzym xuc tac sy thuy phéan cac lién két este cua cac phosphollpld (nhu
lecithin, cephalin....). Po la nhimg phospholipase ¢ phé bién o cac md va mdi enzym
co tinh dac higu riéng (hinh 5.20).

- Phospholipase A: xiic tac su thuy phéan lién két este & C:(Cp) cua phospholipid,
giai phong 1 phan tr acid béo va tao lysophospholipid. Enzym nay thudng c6 trang noc
ran. noc ong va dich tuy,
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~ Phasphulipase B: xiic tac sur thuy phin 2 liégn két este & C(C) va Co(Cy) cua
phospholipid, war phéng 2 phin tir acid béo va phdn can lai 14 glyecrophosphat-base nite.

— Lyvsophospholipase: xic tac sy thuy phin dic hid¢u lién k&1 este v C) cua
Ivsaphasphohpud (lysophosphatidy! cholin hode Ivsophosphaudyl ethanolamin).

— Phosphodiesterase: dde higu vin lién két phosphodieste, cat mot lisn két este
cua diestephasplat th‘plmlipase C xtc tac su thuy phan lign két exte gitrs glveerol va
aid phosphorie tao base nito duoe phosphoryl hoa va diglycerid. Phosphohpase D gip
v cic Lodi ey, xie tie su thuy phan 1ign hét este gitta acid phosphoric va base nito dé
Lo i aeid phosphatidic va base nita,

— Phosphomonoesterase {phosphatase): xae lac su thuy phin tiép san phdm thuy
phiin cua phosphodiesrerase. vi du: thuy phian phosphochotin dé giai phong cholin va
auid phosphoric.

Phospholipase B Lysophosphoelipae
0
| i
VOH, —O ) C=F,
il J y :
R—C C—=0C —H ‘ Phospholipase D
Phospholipose A
O
1 Il
CH, Q P O Base N
’ |
OH
. (1)
o Phosphalipase C

' ()
CH,-O~- ® - Cholin

Hinh 5.20. So 34 m6 ta tac dung cla cac enzym phospholipase
{1} Phospholipid {2} Lecithin

Trong thién nhién, cac loal lysophospholipid thuémg gip 13 lysophosphatidyl
cholin {lysolecithin). lysophasphatidyl ethanolamin (lysocephaliny. B 1a nhimg chit
Ly Vi giy vt hdng chu kha manh. Noc ran thudng giy v hong chu vi chira nhiéu loai
shospholipase A, Trong gan va  huyét trong ¢é enzym lecithin-cholesicrol
acyltransferase (LCAT) xtc tac su vin chuyén gde acyl & C, ctia lecithin dén
cholesterai dé tao cholestero] este hoa va lysoiecithin.
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2, TONG HOP LIPID O TE BAO
2.1, Sinh téng hop acid béo bio hoa cb sb carbon chin

Ched trinh 1ng hop acid béo bio hod 1 acetylCoA xdy ra & it ed cac md nhumg

211, Tang hpp acid béo & bde trong 1é bio

ddc biét rit manh trong gan, md md. rudt v tuyén vil cla cde loai ddng vit cdp cao. Sy
ong hop cing nha sy oxy hod acid béo duge xiy m theo nhimg con dudmg khic nhau
v sir xic L bin cae hé enzym khae nhau va o ¢ vi tri khac nhau trong t€ bao, Acid
béo duge tng hop bai nhitng nguyén lidu w hiped hode khong phai lipid. Nguo et
it nhin 3 qud trinh tong hop acid béo: & bdo trong. trong ty the vi & microsom; trong di
su tong hep ucid béo & bio tromg dong vai tro chi yeu.

Negwvén lidw: 14 acetylCoA-dige hinh thinh wong ty thé (do qud trinh khi

-~ Nhir hé thdng viin chuyén inicarboxylat (1)

+ Trong ty the: acetylCoA + oxaloacetat —» citral + HSCoA

+ Bao wromg: cirat + ATP + HSCoA — oxaloacetat + ADP + Pi + acetylCoa

Nhir chat viin chuyén camitin (2)

fy vl

Y

Mang trong ca ty thé

Khodng gilta hai ming

Azl
{xmin

(2) HSCoA—— f

Hinh 5.21. Su van chuydn acetydCoA qua méng ty Ihé ra bao turong nhir camitin

.

Moy

o Matrix
el aog
Eewilema o

Sy ¥

: Lol TH

- i

Cambs

Femtd Cok

.

carboxyl oxy hod pyruvat, oxy hod mdt sd acid amin, oxy hod acid béo) va duge vin
chuvén ra bao twong theo 2 cich:
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Chat trung gian dé tdng hop acid béo 1a malonylCoA: chit nay duge hinh thanh
nhG enzym acetylCoA carboxylase xtc tic. Enzym nay ¢6 3 ving chite nang: protein
mang biotin. biotin carboxylase hoat hoa CO, bang cich gan CO; voi nguyén tir N cua
vong biotin nho phan Gng phu thudée ATP va trans arboxylase [am nhiém vu vén chuvén
(0O duoe hoat hoa tir biotin dén acetyl CoA dé tao thanh malonyl CoA. Qua trinh trén
c0 thé tom tat nhur sau:

HCO3 +H™ + ATP — Malonyl-CoA
Biolin-enzym

Biotin carboxylase Transcarboxylase
ADP +(P)

rOOC-Biotin-enzym

Acetyl - CoA

Chu trinh téng hop acid béo: ;,om 6 phan 1ng lién tlep nhau do 6 enzym cua hé
thong tong hop acid héo xiic tdc. Hé théng nay 14 phitc hop multienzym goi 1a acid béo
synthase, gom 6 enzym va 1 protein khong co hoat tinh enzym:

ACP — acyltransferase (AT)

ACP - malonyltransferase (MT)

B-cetoacyl — ACP synthase (KS)

B-cetoacyl - ACP reductase (KR)

B-hydroxyacyl — ACP dehydratase (HD)

cnoyl — ACP reductase (ER)

protein mang nhém acyl (ACP = acyl carrier protein)

Phitc hop multienzym cé 2 nhém -SH: -SH trung tdm (- SH thudc ACP) va -SH
ngoal vi (-SH cua cystein trong phan tu KS).

- Sy tgo thanh acetyl ACP va malonyl ACP: sau budc nady, phuc hop
multienzym duge khoi déng dé siin sang thue hién chudi phan img gén 2 miu acetyl véi
nthau. phirc hop mang nhom acetyl este hoa véi —SH ngoai vi va nhom malonyl este hod
vat —SH trung tam.,

— Phan (mg ngung ty: dudi tac dung cia KS, nhém acetyl duge chuyén dén C,
cua nhom malonyl va dong thoi khir carboxyl.

— Phan (mg khu 1an 1: xic tac boi KR

— Phan tng khir nuéce: xic tic bai HD

— Phan img khir 14n 2: xdc tic boi ER

Sau 6 phan img, butyryl ACP dugc hinh thanh, nhom butyryl duoc chuyén sang —SH

cua KS. tao diéu kién cho —SH cia ACP tlep nhin nhém malony! mai ti malonylCoA dé
tiép tue cac phan tng trén (Hinh 5.22) cho dén khi palmity! ACP duge tao ra.

(i6e palmity! ¢ thé dugc gidi phong, tao acid palmitic tu do dudi tac dung cua
thioesterase; hodc cd thé duoc chuyén sang phdn tir coenzym A, tao palmitylCoA. Vi
hiu hét co thé séng, su téng hop acid béo & bao tuong s& dumg lai khi acid palmitic
dugre tao thanh (¢o thé do tinh dac hidu coa KS voi chiéu dai pde acyl ma né tiép nhan).
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Hinh 5.22. So d6 qua trinh tdng hop acid béo & bao twong vdi phic hgp multienzym
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1.2, Tong hop acid béo o ty the e bio
La sy tong hp acid béo mach din ma chit tien than 13 acid palmitic. Ca che kéo
ditr chudi carbon cla acid béo duge thye hién twomg e nguoe véi qud trinh B-oxy hod
va chil viin chuyén goc acyl B phiin tir coenzym A (hinh 3.23).

Acv_CoA ob (n+21C R~ CH,— CH,— CH, = CO ~ § CoA
MADE
@ K 80 1 b Trrw- 2 Enoyt moucthase
l MADFH + W
| troms - A - detyam o CoA. R— CH—CH = CH - 00 -5 CoA
Khi nutc M
Crofoncee
B - by ey ool Cod, i‘—ﬂ-l,—-ﬂ-ﬂl'l-ﬂ'rl—mwiﬂm
}BHHHMM HAD *
B - cotoocyt Cod - maucione
| HADH + "

P-cecocyt oA R— CH,- 00 ~CH,- 0D -5 CoA

LBNnmﬂh.l - COA
| P

L =  R-CH-CO-5CoA + OH-CO-5CoA
Ayl_Cob oo nC Ao oA

Hinh 5.23. 5w keo dai mach carbon cua acid béo trong ty thé th bao

2.3, Tang hgp acid béo khdng bio hoa c6 mjt lign kit dai
O

i 4 .
L R L R N

Acy! Co

v o)
1Oy Ty b L0 HADPH « H*
Fas FAD) x
10y es Oyt b recsase NADS"
Fa) FADH, )

ez 4
M, — (OO =OH F M- € "M0
T — 5 Cod,
Acyl Cos,
Tt el el i)

Hinh 5.24, Con dudng 1ao acid béo khéng bio hoa cb mt lign k&t Joi
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rong md dong vil, scid palmitic va acid steane 12 tién chidt cia 2 scid béo khing
bl hu'_-;l co mit lign ket 351 phd bién 1 scid palmitolese, 16:1{A") vid acid oleic,
PELEA ), Sur tong hep cde acid béo nay xay ra o hé thong et ngi bao cda gan va mo
wuy nher e mone-oxygenase dac hidu xiac e, Mdt phdn ir oxy uép nhin hai cip di¢n
tir, mot cip 1l co chiat acid héo bio hod (acid palmitic hofic acid stearic) va mdt cip
NADPH. Su van chuyén dién o duge thue hién nhir chudi vin chuyen dién ur cua
racrosod (hinh 5.24)

2.4, Tong hpp trighcerid (trinevigh cerol)
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Hinh 5.25. Su 1&ng hop acid phosphatidic va trighycend
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Triglycend dupe 16ng hop manh & céc te bdo cua lodl ed xuomg .*.ch, (e bidt b
1¢ hao gan vi & bio md). cling nhu trong céc loai thye vl bic coo. Hai tién chét chu
veu can cho =i tong hop trighycend b glycerol-3-phosphat va acvlCoA.

Cilycerol-3-phosphat duge hinh thanh e 2 con dudmg: (1) tlr hydroxyaceion
phosphat dinin e dung cua glveerol-3-phosphat dehydrogenase trong bao wrong. (2) 1r
glveerol tur do dudi the dung cia glveerolkinase o6 & 1 bio gan va 1€ bio thin,

Trong mé du trir cua mé ddng. thue viil; triglycerid thuémg la triglyeenid hon hop.
1.5, Tong hyp glycerophospholipid

Nhimg glycerophospholipid tham gia rong thanh phiin ¢iu 130 mang 1 bao vi cae
lipoprotein viin chuyén déu duge tong hop i acid phosphatidic v sy tham gia cua
eyvtidin nucleotd vai vai o la chit vian Ehu'-én
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|
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Hinh 5.26. So d& tdng hop lecithin va cephalin
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Trong moé dong vat, lecithin durac tng hop theo 2 con duémg khac nhau: (1) con
duomg methyl hod tnre tifp nhém amin cia cephalin bén nham methyl coa S-adenosyl
methionin {(chit cho nhém methyl). (2) con dudmg sir dung cholin ngoai sinh (tir thirc an)
hodce cholin duoce gid phong trong qua trinh thay phan phosphatidyl cholin (Hinh 5 26).

3. CHUYEN HOA CHOLESTEROL

Cholesterol Ja chat can thiét cia co thé, tham gia thanh phan cﬁu tao cha mang té
bao va qua trinh 1ng hoap cac hormon stergid. Cholesterel ¢6 2 nguon duoe dua vae co
theé tir thire an (ngoai sinh) va duee tong hop bai té bao, chi yéu 14 té bao gan {noi sinh).
Mo neudi dn kheang 300-500 mg cholcstcrolr’ng,ay, thie &n giaw cholesterol gom thit,
gan, nio, lany do trang. Cholesterol do ngubn goc ndi sinh khoang tg/myay, cholesterol
duoe tong hep chu yéu & gan va rudt; ngoeal ra. cholesterol duoe dng hop o thuong
than. tinh hoan, budng tring, da va hd thin kinh. Khoang 50% hrong cholesterol duoc
hai xuit qua phin dudi dang acid mét, phin cholesteral con lai duge dao thai dudi dang
sterond trung tinh.

4. LIPOPROTEIN - DANG LIPID VAN CHUYEN

Lipid khong tan trong nude. Lipid luea hanh trong mau va dich sinh vat, bao gom
chu yéu la cholesterol, triglycerid, phospholipid va mdt sd acid béo tu do. Lipid bén két
vo3 protein dée hidu-goi 12 apoprotein (apo)-tao nén cac phan (7 lipoprotein cé kha ning
hod tan trong nude va 1a dang van chuyén cua lipid trang mau tuan hoan.

4.1, Ciu trac eaa lipoprotein

Lipoprotein duge Machebocuf mé ta nam 1929, Ngoai thanh phin protein,
lipopratein ¢on cé cac thanh phan khac nhw phospholipid. triglycerid. sterid va
cholesterol. Lipoprotein co dang hinh cau duémg kinh khoang 100-500 A Céac phan tu
lipid va protein lign két v&i nhau chu yéu bai lin két Vander Walls. Theo md hinh ctia
Shen (1977), phan 1ir lipopratzin gdm: apoprolein va phospholipid chiém phan vo bén
ngoai, phin trung 1am gom tiglycerid vi cholesterol este, giita 2 phén la cholesterol
do (Hmh 5.27). Phan va ¢6 chiéu day khoang 1 nm, phan cyc va dam bae tnh hoa tan
cua phan we {ipoprotein trong huyel twong. Cac apoprotein khac nhau do cau trie cua
chudi peptid quyét dinh, it nhat d3 cé 9 loa apoprotein khic nhaw dugc tim thiy trong
céc lipoprotein huyét tuong ngudi (Bang 5.5) Phan protein cda lipopratein giir vai tro
quyét dinh chdu nhan dién ching & mang té bao hodc hoat hod cac enzym cua ching.

Bang 5.5. Apoprotein cla cac hipaprotein huyét thanh nguds

Apaprotein Trong Ivgng phan e | Lipoprotein ehira dypng Chire nang
Apo Al 28.331 HOL Haat haa LCAT
Apo A-ll 17 380 HOL
Apo AV 44006 Chylomicron, HDL
Apo B-48 240.000 Chylamicron
Apo B-100 513.000 V0LOL, LOL Nai van receplor cla LOL
i_al'\po C-1 7.000 VLOL, HOL
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Sgsn el 8837 | Cralomacron, VLDL, HDL Hoal hoa tpoprotenhpase |
A C=1 8.5 Chylamicron, WLOL, HOL Ufc che lipoprofesnlipase |
Ay O 12 OO HOL

#gan [ | 34.145 Chwilamicmn, WLOL . HDL

4.1, Phan logi hipoprotein
Vin phuong phip siéu |y tdm phin tich, lipoprotein duge chia thinh cic logi sau

Chylomicron (CM): 1a lipoprotein c6 kich thude lém nhd vit hiim hegmg nglhyeend
cand, apoprotein chi yeu la apoB-48, apoE v apoC-Il. CM duge 1ong hop dic mhit & T
ndi nguyvén sinh cin 1@ bao miém mac rudi, chi cd mit trong thén gian ngin & huyét nrong
satd bk &n gian md B veéo 1o lim cho huyét tomg ¢d mibu due va ming, CM b hién m
saut vl iy vit huyt ivomg cua nguwin binh thudmg ki déi phai rong

Hinh 5.27. M hinh chu i cia lipoprotein
Chire nang cla CM la viin chuyén triglycenid ngogi sinh (thirc dn) tir adt (0 gan
Apol-Il hoat bod lipoprotein lipase rong mao mach cia mo miy, Um, co xwong...d¢ giai
phang acid o 1 do cho cic md ndy. Phin CM con lai chim cholesierol, apob vik apoB -8
(O tan dirk: ticp tue vao mau dén gan - tm dy chiing duoc thod hod trong lysosom

Bang 5.8. Cac loal lipoproten trong huydt buong nguén

B voreos |CMYlOMicrons] VLDL oL Lo
b
L__E Cralpterd i : i
1%

- phusephalipid 0

5%
. protee
apeoctin C 848 E A B-10Q. C. E ACE

Lipoprotein 4 trong rit thiap (VLDL - very low density lipoprotein): dugc a0
thank o e bio gan. la dang vin chuyen tniglyeenid ndi sinh vao hé twdn hodn. Apo cua
VDL bao gom apol3-100, apoC-1, apoC-I1, apoC-11 vi apol:. VLDL duge viin chuyen
wr gan dén md md vi i diay, enzym lipiprotein lipase duge hogt hod nhé apolC-11 58
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e tde sy thuy phin triglycerid. giai phong acid béo. VLDL con lai (VLDL tan du) tiép
e degre theat hoa trong lysosom.

Lipoprotein ty trong thip (LDL — low density lipoprotein): 12 san phim thodi
hod cua VLDL trong mau tuan hoan, rat gidu cholesterol va cholesterol este. ApoB-100
la apo chinh cua 1.DL.. Chite ning cha yéu caa LDL 14 van chuyén cholesterol cho cac
mo. DL duoc gan voi receptor dac hidu ¢ mang t& bao, sau d6 chang duge dua vao
trong té bia. Cholesterol trong LDL duoc coi 1a cholesterol *xdu™ vi no tham gia vio sy
phat trién cac mang vira xo déng mach & thanh cioa déng mach.

Lipiprotein ty trong trung gian (IDL - intermediate density lipoprotein): co ty
trong pilta VLD va LDL. VLDL sau khi giar phong triglycenid, nhan thém cholesterol este
va mit di apoC s& chuvén thanh IDL va chit nay nhanh chéng thoai hoa thanh LDL.

Lipoprotein ty trong cao (HDL — high density lipoprotein): tao thanh ¢ gan va
rudt non; duoe giai phong dudi dang HDL méi sinh hinh dia, rdi chuyén thanh HDL-3
— HDL-2 nhds su xtic tac cua LCAT (lecithin chelesterol acyl transferase). HDL giau
protein va apo chinh cua HBL la apoA-1. HDL van Chuyen cholesterol & cic md ngoal
vivd gan (van chuyén cholesterol “trg vé&' ) va & gan, ching duoc thodi hoi thanh acid
mit. Cholesterol ciia HDL 14 cholesteral “tdt” vi ching bao vé thanh mach, khdng pay
vira xo dong mach. Liong cholesterol-HDL cang thap (< 0,3 g/L) ¢ nguy co bi vita xo
dong mach cang cao va nguge Lyt

CAU HOI LUONG GIA

1. Trinh bay sy thodi hod cua acid béo biio hoa co sb carbon chin (gial doan hoat
hod va vin chuyén acid béo vao ty thé, giai doan B-oxy hoa acid béo). Tinh nang luong
tao thanh khi thodi hoa hoan toan mét phdn tir acid palmitic.

2. Trinh bay su thoai hod cua acid béo khdng bio hoa cé mét lién két ddi (acid oleic).

3. Trinh bay su tao thanh cic thé ceton va su oxy hoa tiép tuc ctia ching trong té
bao? Y nghia cda sy tao thanh cée thé ceton trong chuyén hoa?

4. Trinh bay qua trinh tong hop acid béo bao hoa & bao tuong cua té hio: nguyen
licu. enzym xuc tac va cac phan umg, san pham tav thanh.

5. Trinh bay qua trinh tdng hop acid béo bio hoa & ty thé té bao?

0. Trinh bay su lién quan gilta qua trinh tdng hop acid béo bio hoa & bao tuong va
o 1y thé té bao?

7. Trinh bay sur thodi hoa triglycerid & té bao?

8. Trinh bay qui trinh tong hop triglycerid & té bao?
9. Trinh bay su thoai hoa lecithin ¢ té bao?

10. Trinh bay sur tong hop lecithin & té baa?

[ 1. Binh nghia, va phan loai lipoprotein hu_vét'm(mg?' Néu dac diém sinh hgc va
nhirng chie nang chinh cia timg loat lipoprotein huyét tuong?
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Chuong VI

ACID AMIN, PROTEIN VA HEMOGLOBIN

PHAN I: HOA HOC ACID AMIN, PROTEIN VA HEMOGLOBIN

Protein la rhing phin ur hiru co phong phi nhit ciin 1é bao sdng vi cb trong it ca
té bio vi thinh phin dudi 18 bao. Trong r-nuirl: 1é hio cilng cb himg ng;'m logi pru:r.-m
chicm vio khoing 50% trong Iu-:;:mg khi cia 1¢ bio. Protein la co st ciiu tnic cia & bio
vir ma, i cor s it chat cho cie hoat ddng sdng cla oo thé sinh hoc. Protein qui dinh
tinh ddc this cia 1 bao, die thi ci thé va dic thi vé loai.

Phiin tir protein ¢o :h: disgee hinh thinh tir mdn hay nh:éu. chudi polypeptid. Moi
chudi poly prud gdm ohidu acid amin lign két voi nhau bing cic lién két peptid. Acid
anmin B domn vy edu 120 cua phin nr peptid vi protein.

1. ACHY AMIN
1.1. Thanh phin hod hoc cua acid amin

Acid amin 13 nhimg chat hitu co trong phan 1 ¢4 hai nhim chirc chinh li nhdm
carboxyl va nhém amin, cing gin voi Co.

Céng thire 1ong quét:

‘.'I_‘IIJD'
"y~ C-H
R
Trir profm, Lt ci céc acid amin ¢ cong thie ciu tpo chung nhy trén va chi khae

nhau ¢ pbe R. Thinh phin gde R dom gidn nhit 13 H, géc R hodc 1a gbe hydrocarbon,
hode co thém cie nhdm chire: -SH, -OH, -NH;, -COOH.



Trang tu nhién cé 20 acid amin thuémyg gap, chinp déu co dong phin quang hoc
{trir glveiny:

[!300_ C‘OO'
“14,N —C—H H—(‘Z‘—NHJ*

R R
L-acid amin D-acid amin

Cac acid amin trong tr nhién thudmg gip & dang déng phan L,

2. Phin loai acid amin
Dua vao cau tao gdc R dé phan loai ¢de acid amin, ¢6 2 cdch phan logi:
Caclr I- 20 acid amin duoc chia thinh 5 nhdém.

Nhém 1: cac acid amin cé gde R khang phan cue. thude nhém nay ¢é 6 acid amin:
Gly (G), Ala (M), Val (V), Leu (L), Ile (D), Pro (P).

Nhom 2: cac acid amin ¢é géc R (& nhan thowm, thude nhém nay ¢é 3 acid amin:
Phe (B), Tyr £Y), Trp (W)

Nhom 3: cac acid amin ¢6 goe R base (tich dién duong), thude nhém nay ¢é 3
actd amin: Lys (K}, Arg (R), His (H).

Nham 4: cde acid amin c6 géc R phan cyc nhung khéng tich dién, thude nhém
ndy ¢d 6 acid amin: Scr (S), Thr (T), Cys (C), Met (M}, Asn (N), Gin (Q).

Nham 5: cae acid armun ¢o géc R acid (tich dién dm), thude nhdm nay ¢ 2 acid
amin: Asp (D), Glu (E).

Cach 2: 20 acid amin duoc chia thanh 2 nhéom |2 nhém acid amin mach thﬁng va
nhom acid amin mach vong.

Nhdm acid amin mach thang: gdm cac dudi nhom tuy thude vio sb Jugmg nhom -
NH: va -COOH, gom ¢ phén nhdm acid amin trung tinh, phan nhom acid amin acid va
phan nhom acid amin base.

Nhém eac acid amin mach vérg: chia thanh acid amin nhin thom va acid amin
di vong. 7

At s6 acid amin it gap: trong phin (v protein, ngodi 20 acid amin thuémg gap
con ¢d dan xvatf cia acid amin nhu hydroxyprolin, hydroxylysin {trong collagen clia mo
lign két). Thanh phén prothrombin ¢é y-carboxyglutamat. Ngoai ra trong co thé cé mot

5o acid amin khong tham gia cdu tao protein nhimg cé vai trd quan trong trong chuyén
hoa actd amin va protein: orritin, citrabing
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Béng 6.1. Phan loat 20 acid amin thwéng g&p

. Acidamin | Ténviéttat |  Acid amin Tén viét tat Acid amin Tén viét tat
' Nhom I Nhom i Nhom v
' Glyein Gly, G Phenylalanin Phe, F Serin Ser, S
, Alanin Ala, A Tyrosin Tyr, Y Threonin Thr, T
' valin Val, v Tryptophan Trp, W Cystein Cys. C
~ Leugin Leu, L Nham fit Methicnin Met, M
Isaleucn lle, 1 Lysin Lys, K Asparagin Asn, M
Prolin Pro, P Arginin Arg, R Glutamin Gin, G
Histidin His, H Nhém VvV
Aspartat Asp, D
I Glutamat Giu, E

3. Tinh chat cua acid amin

Cac acyd amin dé tan trong nude, khang tan trong éte, it tan trong alcol. Céc acid
amm ¢o the thé hién tinh chat coa nhém o amin (phan tmg vé1 HNO;), hoac tinh chit
cug nhom o carboxyl (phan tmg tao mudi khi tdc dung voi kiém va phan tng este hoa
khi tac dune ¥&i aleol), hoge dong thén tinh chét cia hai nhom chire (tao lign két peptid).
() ¢ac pH khac nhau. acid amin thé hién tinh acid hoac tinh base hodc tinh ludng tinh.
pH moi tniromg ma tal d¢é phén tr acid amin trung hoa vé difn (dang ludmg tinh) duge
eui 1a pH, (pH dang dién) hay p, (diém dang dién) cua acid amin. Khi pH maéi trudmy
nho hon pil,, acid amin tich dién duomg va khi pH méi trudmg Iém hon pH,, acid amin
tich dién 4m.

“HyN —CH—COOH "H,N —cl'H—coo’ “H,N —CH —CoU’
R R R

pH < pHi < pH
2. PEPTID

~ Peptid 1a nhimg hgp cht hiru co gbm hai dén vai chuc acid amin lién két véi nhau
hany nhitng Lién két peptid.

Ten cua peptid duoc goi theo sé luong acid amin ¢6 trong phdn tir: dipeptid ¢gom 2
ucid amin, tripeptid gdm 3 acid amin.. , oligopeptid gom hang chyc acid amin va khi

phan we ¢6 nhiéu acid amin duge goi 1a polypcptld.

Cach danh s cua chudi peptid: sé 1 gianh cho gde acid amin ¢6 nhém a amin

(acid amin N tdn), s6 n gianh cho acid amin ¢é nhém « carboxyl (acid amin C tan). Tén

cua chudi peptid duoc goi bit ddu bing tén acid amin N tan dén tén acid amin C tin

theo nguyén tac gift nguvén én acid amin C tin va thay duéi tin cling oia cac acid amin

khic bang -yl. Vi du: Peptid gom Serin — Methionin - Valin  Glycin duge goi 13 Seryl
Methionyl Vanyl  Glyoin,

Trong co thé. nhidu peplid co nhimg chiae nang sinh ly, hod sinh quan trong.



Bang 6.2. Mat s¢é peptid co hoat tinh sinh hoc

Tén peptid S& liegng acid amin Chirc nang
i Vasopressm{ADH) 9 Téai hap thu nuec & dng than
| Methionin-encephalin 5 Le ehé cam giac Jay
Gastrin 17 Kich thich da day bai tiét HC
' Glucagen 29 Tang glucose mau
3. PROTEIN

Protein 1a tén goi cho nhitng phin tr hifu co ¢d wén 50 acid amin va céu trie phire
. Ngwdod ta cd the phin logl protein tuy theo thanh phan hod hoc hodc hinh dang phin
(r hoac chire ning cua chang.
3.1. Phén loai protein

3. L1, Phin logi theo thanh phién hod hoc

— Protein thudn: protein thuin 13 protein khi thuy phan cho cae acid amin. vi du:
albumin, globulin, histon.

— Protein tap: trong thanh phin hoa hoe ngodi acid amin edn c6 nhimg chit khéng
phai [ acid amin (go1 1a nhém ngoan. Vi du: nucleoprotein fnhom ngoai la acid nucleic),
glvcoprotem (nhdm ngoai 1a carbohydrat). hipoprotein (nhom ngoai ka lipid).

3.1.2. Phan logi theo hinh dang

— Protein cdu: 13 ahirng protein ¢6 kich thude chiéu dai /kich thude ngang nho
hon 10, Thude nhom ndy 14 nhimg protein enzyim va nhimg protein huyét thanh.

- Protein spi: 14 nhimg prowin ¢o kich thude chiéu dai / kich thude ngang 1on
hee 10, [hi du: keratin cua tée, mong va collagen cia 16 chuec 1ién két.
L A1.3. Phdn logi theo chirc nang
— Protein cdu tric: myosin
— Protein van L'huyé'n: albumin, globulin.
— Protein xtic {ge; enzym.
3.2. Chu triic phin tir protein
3.2.1. Cdc lién két hod hoc trong phin tir protein

~ Lién két peptid (-CO — NH-): Lién két gilia nhém carboxy] cua acid amin nay
voi nhom amin cua acid amin khae.
— Lién két disulfur (-S — S-); Lién két gitta hai nhém —SH clz hai cystein va loai

i bar nguyén ta hydro. Hat Cys ¢ thé trong mot chudi polypeptid hoac cua hai chudi
polypeptid khic nhau. Lién két disulfur 13 lién két ddny hod tri bén vitng.
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~ Lién két hydro: La Iy hin tinh di¢n gita mdt bén 14 nguvén ur hydro thim dién
duemy viri mot bén 13 nguyén 1 oxy hode nito thim dién dm. Lién két hydro thiimg xay
ra wiim nhom imin ~ NH - cia mét chudi polypeptid vidi nguyén tr oxy cia nhom
carbonyl € = O ¢ doan khic cua cing chudi polypeptid hoje & mdt chud polypeptid
khae. Lien ké hydro con duge hinh thinh boi sur trong tée gilla cic nhdém ua mude caa
phin 1w protein vin phan e nuie.

— Lién ket ion (lién két mudi); La hee hit (inh di¢n gifa cdc nhom -COO" cua cac
acid anun acid vin nhom - NH, " cua cae acid amin kiém trong chudi polypeptid.

Tuong tdc ky mude (lue Vander Walls): xdy ra gifra cdc nhdm khing phin cue
Irong goc R cua cac acid amin (nhin thom cia phenylalanin, tyrosin, trypltophan).

4.2.2. Cic biic cau tride cia phiin it protein
C it friie Bgc gl
Ciu trie bic mt cua protein biéu thi 50 lugng, thinh phin va trdt wr sip xép cia
cac acid amin trong chudi polypeptid hode nhiéu chudi polypeptid clia phin i proein,
Cac lién két peptid quyétl dinh cau tric bic min. Vi dw ¢iu trisc bic mdt cua
msulin cho ét phin ur insulin ¢6 51 acid amin gom 2 chudi, chudi A cd 21 acid amin
vt chutt B e 30 acid amin; trong chudi A cic gﬁ-: eystein & vi trl 6 v 11 duge ndi v

nhaw bing lign ké disulfur; gll:m chudi A vi chubi B co hai lign két disulfur wo bai gic
cvstem o v tri 7 vt 20 cia chudi A véi gdc evstein a vj tri 7 va 19 cia chudi B.

A-Chain
1 I—'!- '-T 2
!
EPCO00EC0BEEEONSE0E oo »

Hinh 6.1, Cau truc cla phan il Insulin

= Cin triie bgc hai

Ciu trise bd¢ hai cha prul:r.'m hléu thy sur H-pfln mi chch déu dan hode sy L.ip rH:.';:l
midt cich co chu ki cda chudi polypeptid trong phin i protein. Cdu tric bic hai do cac
lién ket hydro quyét dinh,

Céu tric bdc hai cia protein gdm cdu tric xodn e(a-keratin) va cu tric gip nép
([} Keratin ciam W),

- Cdu triie bde ba
Ciu tritc bc ba I ciu tric khong gian ba chiéu cia phn tir protein. Trong ciu
Iric ndy co sy lién quan gilra cic doan xa cua cau tnic bic mat, cing nhu sy lién quan
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gilka cde nhom bén voi nhau trong khing gian ba chiéu. Chudi polvpeptid vim xodn vira
pap khoe mol gﬂs:h diy ddc va phure 1ap Chu s bac ba duge guyét dinh b lién ket
dhsulfur, lién ket ion va wemg tac ky mrde. Nhimg protein ¢é cdu nic bic ba dién hinh
ks myosin, lrypsin va cic chuwi poly peptid cua hemoglobin

Hinh 6.2. Cau truc bic ba cla chuls polypetid trong phan tlr Hb
— Cur triic bde 4

Citu triic béc 4 cla protein biéu thi sy két hop cia nhicu chudi polypeptid co cau
truc bac 3 trong phin wr protein ¢b i 2 chudi polypeptid trd 1én, cac chudi polypeptid
miv déu oo cau trive bdc 2 va bic 3, ¢o thé gi{'mg nhau hodc khic nhau vé ciu trive. Sy
iy tihe gilt cae chudi polypeptid irong clu tric bic 4 nhé cae lign két hydro, lién ké
Wit vai lromp ke ky nude. M3t trong nhimg protein dién hinh ed cdu tric bic 4 14
hemoglobin ~ protein vin chuyén oxy cua hong ciu,

3.3, Tinh chit hoa tan, Két tia va bién tinh coa protein

.30, Tink chit hod tan: Da si protein tan trong dung dich mudi lodng, cic proteimn
amg son thudmg _hl;}."t lan trong r.lung diFh muoi diam djc hom. Trong mueie, protein ton to
ducn dang keo bén vimg nhi har yéu 16; 1&p o nuide (se hydrat hod do cée phin i nude
ham Ve cie nhom va aude cua phiin W protein nhu -NH;, -COOH) va s tich dién
cung dau cua cic béu phin prolein.

1.3.2 Ser ket taa protein: Khi lim mat mdt trong hai yéu 1o lop do nude hodc sy trung
o dign tich cua ti¢u phin protein thi protein s€ by két taa.

33,3, S bién tinh prefein: Prolein b bién tinh khi thay doi hofic dir 19n ciu e bie
2, hic 3. bic 4 va cdc lign két wong phiin ur protein b din trir liégn keét peprid. Tinh chat
I¥ hodi cun protein (do nhat, do hod tan,...) bj thay doi, hoat tinh sinh hoe cua protwein
viam hodc mit Whimg nguvén nhan gay bién tinh protein co thé 12 véu i vl 1y (mlhiét
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dd cao. ap sudt cao, tia to ngoai,...), yéu to hoa hoc (acid manh, kiém manh va mubi kim
loar niing)....

Sau khi loai bo nhitng nguyén nhin gay bién tinh néu phén tir protein khdng tro
lgi trang thai ban diu durge goi 1a bién tinh khong thuan nghich. néu phin tr protein tro
lai trang thai ban diu ¢ goi la bién tinh thuin nghich.

3.4. Chire ning caa protein

Protcin dong vai tro then chét trong hau hét cac qua trinth sinh hoc, chang dam
nhan nhidu chite nang quan trong trong cor thé.

341 Chire ning xuc tde: Cic enzym déu co ban chit 14 protein, ching xic tac cac
phan (mg hod hoc xay ra trong té bae. Mot s hormon cang cé ban char la protein.
Thone yua vaptr b xue tac cia enzyvm va hormon, protein déng val tro quan trong trong
Chuven hod chat cua cor the.

3.4.2. Chire nang van chuyén: Trong mau, hemoglobin van chuyén oxy, transferin vin
chusén sar, ceruloplasmin van chuyén déng, albumin va globulin van chuyén mét sé
hormion, lipoprotein van chuyén lipid....

343 Clee nang du triv: Feritin du tri sat & gan.

344 Chice nang van dong: Mot s6 protein gidp cho té bao va md co hue dc ¢o rut.
thay doi hinh dang hodic chuyén déng. Vi du: su co co duge thue hi¢n boi chuyé én dong
(riegt cud hat loal protein soi 14 actin va myosin — thanh phan chu yéu cna cos XUOTIE.

3.4.5. Clure niang bdo vé: Nhiéu protein bdo vé cho té bao va mb ché-ng lai sur xam nhap
cua chit la hoje céc téc nhan ¢ hai. Cac globulin mién dich hodc cac khang thé - 1a
nhimyg protein dic hiéu duge tdng hop tlr cc té bao tympho & co thé dong vt - ¢6 vai tro
nhan biét, két tha hodc trung hoa nhng vi khudn va cic protein 1a xdm nhip vao co thé.
Interferon 1a protein chéng lai su nhidm khudn v nhidém virus. Fibrinogen vi thrombin -
{a nhimg protein cia mav - ¢é tac dung lam dong mau khi thanh mach bt tén thuong,

3.4.6. Chire nang can triic: Nhiéu protein dc’mg vai tro rhur nhimg son chong d& hoac
bao phu. ¢ tac dung lam bén v img hode bao v¢ cdu tric sinh hac clia té bao. Protein soi
collagen co tinh chun gian va bén vimg cao, la thanh phdn chd yéu cda md gin vi sun.
Elastin 14 protein cau trie co Kha nang chun gian cao, ¢o nhiéu trong day chang.

Ngoal nhimng protcin cau tric trén, protein dong vai tro rit quan trong trong thanh
phin cu tao té bio, tao nén tinh dic thu cho timg 1€ bao, timg bao quan dudi ¢ bio.

4. HEMOGLORBIN

Hemoplobin 1a mét protein tap ¢d nhém ngoai 14 hem. Hemeplobin dam nhén
nhiéu chire nang sinh hoc quan trong: vin chuyén O, va CO;. Hemoglobin ld mét trong
cac ¢ dém quan trong cha co thé.
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4.1. Cau trie phin tir hemoglobin

Hemoulobin cé nhém ngoai 13 hem va protein 1 globin, Ngodi ra cim cod phan tu
2 3-diphospheyglveerat (2,3-DPG)Y.

— Parphyrin vi hem: Parphyrin duoc cAu 1a tir nhin porphin mang cic nhém
thé dac hidu. Nhan porphin gom 4 véng pyrol lién két véi nhau qua 4 cdu metylen (=
CH -). Porphyrin duoc thé bon 8 nhom thé (4 nhom metvl (M: - CH5). 2 ahém vinyl (V:
- CH = CH.), 2 nhom Propionat (P - CH: - CH:; - COOH) tao thanh phan th
pratoparphytin 1X. Ton Te " duge gan vao vi i trung tim phén tr protoporphyrin IX,
Feo hen két var 4 vang pyrol qua 4 nguyén tr nito ndm trén mat phing cta vong
porphynin, o thanh hem. ‘

- Globim: Globin 1a phin protein cia Hb va quyét dinh dac tinh chimg lodi cua
Hb. Mai phan tir Hb o 4 chudi polypeptid cha 2 loai polypeptid ¢é cdu trile bic mét
khic nhau goi 1a chudi e (141 acid amin) va chudi B (146 acid amin).

— 2,3-DPG duoc tao ra trong qua trinh thoai hea glucose. Ham lugng 2.3-DPG
dic¢ higt can tiong hi"mg chu, o tac dung [im giam i Juc coa Hb vdi oxy.

O:‘\C/O

n—#—o— PO;f-_

H~C—0—PO{
H

Céng there clu tao cua 2,3-DPG
Phan o Hb gom 4 tiéu don vi. mdi uéu dom vi gdm | hem gan véi 1 chudi
polypeptid hode « hodc B vi ¢o gfiu tric bac ba hoan chinh. Trong hegmg phan 1o caa
Hh 1a 64.000. Phan nr 2.3-DPG ndm & vi tri trung tdm cua phan td Hb theo 1§ 1& 1:1 tinh
thea ndng 4o mol. Phan tir 2.3-DPG Lidn két mudi vai hat chudi 3. Phan tr Hb ¢6 chu
iriie bic bin,

r

HEM GLOBIN HEM

Hinh 6.3. Cau tric cta phan tr hemoglobin
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4.2. Mt s6 dang hemoglobin thirdng gap & ngwii

— HbA;: ax™ By* chiém 98% tong lugng hemoglobin & ngudi trugng thanh. Phan
tw HbA,| ¢6 2 chudt o va 2 chudi B.

— HbA» o, 8," chiém khoang 2% téng lhwong Hb.

— HbAF: o™ v>" . duoc hinh thanh tir thisi ky bio thai. Khi mai sinh, HbF chiém
$U% 16ng luong hemoglobin va sau dé HbF giam din: sau 2 - 3 thang HbF con khoang
30%. dén 1 tudi HbE con dudi 0.3%.

4.3. Tinh chif cia hemoglobin
4.3.1. Tinh chit kért hop khi

— Ké1 hop voi oxy: Hb két hop thuan nghich vai oxy va su két hop nay phu thudc
vao nong dd cua HY, DPG, CO; vi nhiét dé. Phuong trink phan tmg o6 thé viét tom tit
KRN

¥ Tl

HHb‘/\(wo + 0 —= HbO, + H' + DPG + CO;
:

Khi mdt trong bon tiéu don vi di gén v oxy s€ lam tidng di luc cla cac tiéu don
vicon lai voi oxy, 1am cho su két hop trén trd nén d¢ dang hon. Mgt phén tir Hb két hop
va vin chuyén duoce 4 phan ta O,

— Két hop vai CO). tao din xuit earbamin.
HbNH; + C0O; — Hb NH COOH
— Két hop voi CO: tao carboxy hemoglobin.
HbO,+ CO — HbCO +0,

Ai lue ctia CO véi Hb manh gép 210 14n so véi 4i tue coa O, véi Hb.

4.3.2. Su oxy hod hemoglobin

Mot sé chat oxy hod nhu nitrit, clorat, ferricyanur co kha nang oxy hoa Fe*' cia
hemoglobin thanh Fe'' va tao nén methemoglobin (MetHb).

Hb Fe’' — MetHbFe™ + ¢

Methemoglobin khdng ¢ kha ning van chuyén oxy.

4.3.3. Tinh chit enzym ciia hemoglobin (peroxidase)

Hemoglobin ¢é hoat tinh xUc tac gidng enzym peroxidase, xie tac sy phan huy
hydroperoxyd H;0s.

AHE + IIEOE - A+ 2H20

Ung dung tinh chat nay dé tim mau trong nude tigu.
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CAU HOI LLPONG GIA

[

IJ

-~ o

. Phin loai 20 acyd amin thudmg gap vz cho vi du timyg loat .
. Trinh bay céc cach phan loai pratein va cho vi du.

. Trinh bay cic loai lién két trong phan tir protein.

. Trinh bay cac bac cdu truc cua protein va cho vi du.

. Trinh bay céc tinh chat tf hod cua protein,

- Trinl bay cac chie nang cua protein

. Trinh bay cdu trae phin tr cia hemoglobin.
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PHAN II: CHUYEN HOA ACID AMIN VA HEMOGLOBIN

1 SU THUY PHAN PROTEIN THANH ACID AMIN
1.1, Sur thuy phian protein ngoai sinh (sir tiéu hod protein)

i trinh uéu hod protein ngoai sinh bt diu vr da day. Da day bai tiet HCl va
pepsin, pH = 1 - 2, cdu 'Lm1. hiic 2. bhic 3 va h-&l: 4 ¢ua protein by phi vy, protein by phan
wai.  Pepsin -.!um: bai et dudi dang tién chiat khang hoat dong la pepsinogen.
Mepsinogen duoc hoat hoa bos HCL thimh pepsin hogt dong. Pepsin thuy phin ddc hicu
hien két et acid amin nhdn thom hode Lién két cua acid amin acid 10 ra cde peptid nglan
b, € peplid niy wudng rudt non.

€3 rudt non. pepsin by bit hogt do pH moi truémg kicm. Tuy bdi tiét cic procnzym
Ly imogen) nh trypsinogen., chy motrypsinogen. proelastase, procarboxypeptidase va do
vao rugt non: chang duge bién ddi tir dang khdng hoat ddng thinh dang hoat dong.
I'rvpsinogen dupe hoat hod bdi enterokinase cda rudt non thinh trypsin. Trypsin o lai
hog hed trypsinogen, pm-:-la.slns& chymotrypsinogen, pmarhﬂx}'pephdnw thanh cac
enevim hogt ddng tuong ng Cle enzym tiéu hoa thiy phin cao lién ket peptid dic hi¢u
trong phin e protein gian phong cac acid amin e do. Cac acid amin duoc hap thu qua
thanh rudt thes co ché vin :hm.-én tich cye, cin ndng leomg.

1.2, S thuy phan protein ndi sinh

C'ac protein ndi sinh cing thodi hoa vi l.-:ng hop ma vin mot lugmg hang dinh o
nguii tnromg thinh, Qua trinh ndy goi 1 sy dai mén protein. Lugng protein ddi mai
chiém khoang | - 2% protein wan phin/ ngay. T 1§ protein dbi mai nhidu hon & tré em
trong tho by phat trién nhanh. Nhimg protease tiéu hod protein nhur: pepsin, trypsin,
:h].'mmr;:pim_ . khing cd vai trd trong sir dii mdi pmt:m trong 1¢ bao. Sy doi mai
protein la sy thu:h hod protein thinh peptid hojdce acid amin. P lém acid amin nay
duye 131 sir dung d& tong hop protein mai, mt so acid amin thodi hod thanh cic sin
phadm v duoe ddo thii ra khdn co the.
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2. SU THOAI HOA ACID AMIN
2.1, Sy thoai hoa chung cua acid amin
2.1.1. Chuyén hod ciia nhém amin trong acid amin

* Qua trinh trao déi amin

Phin lém cic acid amin loai nhém c-amin bing cich vin chuyén nhém c-amin
dén €., cua acid o-cetonic. Acid amin tr thanh acid a-cetonic tuong tmg con acid a-
cctonic nhan nhém amin trd thanh acid amin méi. Qua trinh nay goi 14 phan Umg trao
d6i amin. Xoc téc phan (mg trao ddi amin ld cae enzym aminotransferase
(ransaminase). Phan dmg téng qudt co thé viet:

R,—CH—COO + R;—CO—CD0O =+—— R, —CO0—CO0 + Ry—CH—COO
.- _
NH, NH,

11du hét cac acid amin chuyén nhdm amin sang chit nhan 14 a-cetoglutarat 1ao
thanh glutamat. Enzym xic tic cho phan g nay 13 enzym trao d6i amin glutamar
frunseminase. Nhifng transaminase co phé bién & cdc md va co hoat tinh xic tdc cao, vi
du: AST (asparnar transaminase), ALT (alanin transaminase) xuc tac cho sy vin
chuyén nhém amin cua Asp, Ala sang chit nhan 1a o-cetoglutarat. Enzym transaminase
cd coenzym la pyridoxalphosphat, ching t3n tai trong ty thé va bao tuong té bao.

ALT
"OOCCH;CH;CHCOO + CH;COC00 «— 00CCH;CH,COCOO - CHJ(‘ZHCOO'
NH;y NH;
Glutamat Puruvat a-cetoglutarat Alanin
AST ) 7
‘ooccu,culrfucoo' + OOCCH,COCO0 =—= 0OO0CCH;CH,COCOO + DDCCH:'IIZHCDO
NH; NH;
glutamat oxaloacetat a-cetoglutarat aspartat

Viée xdc dinh hoat 4o caa AST, ALT trong hu;,et tuong hoac huyet thanh gidp
cho chin doan, tién lugng bénh vé co tim va bénh vé gan.

* Qud trinh kinr amin oxy hod

Qud trinh khir amin oxy hoa cdc acid amin gém hai giai doan:
— Oxy hod acid amin tao ra acid imin.

— Thuy phén 1y phat acid imin tao ra acid a-cetonic va NHy .

Qua trinh khir amin oxy hoé xay ra & bao twong, duge x1ic tic boi cdc L acid amin
oxidase ¢o coenzym 13 FMN,

HS - T7 i3



R—(I“H—COD_ R—(|?0—C00 —» R—CO—COO + NH{'
|
NH; NH

FMN FMNH;

0;

Catalase
H,0, — H;0; + 0O;

Cac L acid amin oxidase ¢6 & ludi ndi bao gan than va hoat tinh thép nén khong
¢ val o quan trong trong phan Gng khu amin oxy hoa .

Khir amin oxy hoa glutamat: Glutamat tao ra chu yéu trong qua trinh trao déi
amin, duge chuyén vao ty thé va bi khir amin oxy hod nho enzym glutamat
dehvdrogenase. Enzym nay ¢6 coenzym la NAD™ hoac NADP”

'0OC—(CHy)—CH—COO + CHyCOCOO "00C—(CHy);—CO—CO0 + NH;
- / \
NH;
(Glutamat) NAD" NADH
(NADP' NADPH) a-cetoglutarat

Enzym glutamat dehydregenase cd hoat tinh xidc tde manh, nén glutamat dugc
Khir amin oxy hod véi t6¢ d6 cao. Vi vay phan img ndy ¢d vai trd trung tdm trong viéc
khu amin cua cac acid amin va qua trinh thudn nghich tuy thude vao nhu cau cua co the.

* Lién quan gitka trao déi amin va ke amin oxy hod

Céc acid amin bi khir amin oxy hoa gian tiép qua glutamat vi nhém amin cua hdu
hét acid amin tdp trung tao glutamat trong qua trinh trao d6i amin do hoat tinh cua
enzym glutamat transminase cao. Hoat tlnh cua glutamat dehydrogenase cling rit manh
nén glutamat duge khir amin oxy hoa voi tde do cao va ¢o loi vé mat nang lwong. Trong
Khi do. cac enzym L acid amin oxidase xic tdc cho qua trinh khit amin oxy hoé cua cac
acid amin c6 hoat tinh yéu va qua trinh nay sinh ra chit doc 13 H,0,.

Acid amin a-cetoglutarat NADH + NH'y — > Ure
Transaminase Glutamat dehvdrogenase
Acid a- cetonic Gilutamat ' NAD® + H,0.

2.1,2. Chuyén hoa cria nhom carboxyl trong acid amin
Phan tmg kht carboxyl cua acid amin xdy ra dé dang & cic md nhé enzym
decarboxylase, tao thanh cac amin. Enzym decarboxylase ddc higu cho ting acid amin.

lll—CH—COO' —» R—CH;NH, + CO,
NH;"
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Mar sd amin ¢6 hoat tinh sinh hoe. Vi du: khiy carboxyl cia glutamat tao thanh y-
aming bulyric acid (GABA) - 1 chit e ché din truvén than kinh. Chit nay ¢o nhiéu
trong k¢ thin kinh trung uong, ddc biét ¢ ndo. Khu carbaxyl cua histidin e thanh
Nistamin - 13 ¢hat dan truyen than kinh. histamin cé & nhiéu ma,

OOC—(CHy)— = CO) —=00C — (CHy—CHy— NI+ O,
\
NH;
Glutamat y-aminobutyric acid (GABA)

Cac amun 1iép tue kha amin oxy hod nhér cic enzym monoanuna axydase (MAQ)
hode diamino oxvdase tao thanh aldehyd, vé thank acid carboxylic turomg ing,

MAO Dehydrogenase
R—CH,-NH. ——= R—CHO R--COOH
Nln* NADHH"
Acid carbovvlic fiép tuc thoai hoa dén COx va H,0O (xem phin Thodi hoa acid béo)

2.1.3. 56 phan cia NH,”

NH,™ duoce sinhra ¢ hdu hét cac md va la chat déc doi véi co thé. Khi NH," tang
caor trong mdn co thé b nhiém dée va o trang thdr hdn mé cip tinh do ptl cia té bao
thay doi. lam can kiét co chat cua chu trinh acid citric. Boi vay, NH," phai dwoc bién
JOi thanh ¢hal khong doc iruoc khi duge dua vao mdu de tdi gan hodc than. NH'y dugc
edn vio glutamat tao glutamin nha enzym glutamin synthetase. Phan img qua 2 budce:

Tude 1: Tao hop chét trung gian y-glutamyl phosphat.

Buae 2: Tao glutamin.,

OOC—CH;—CH;—CH—C0O Glutamat
ATP ,LH;
or ]
Clutumin synthefase (P—0C—CH;—CH;—CH—COO’ y-Glutamyl phosphat
NH," NH'
Pi j
JHN —DC—CH;—*CHg_—(IZH—COO' Glutamin
NH;"

Glutamin 12 chit trung tinh va khéng dée, d& ding qua mang t bao. Glutamin tir
ciae md vao mau 1uan hoan réi dén gan va 1han, 1ai ciac mé glutamin duge thuy phin
thanh glutamat va NH*, dwéi tac dung cua glutaminase & ty thé té bao,

HIN=OC—CH—CHy—CH—CO0’ - H0 —= 'DOCgCHz*CH]—(l?H—COO' + NH,*
NHy' NH;



() than. NEL duge dao thai theo nude tidu va gop phan didu hoa thing bing acid
base ¢ua cis thé.

(3 gan: NH." duoe bién ddi thianh uré va qua than, duge dao thii theo nude tiéu.
Qui trink téng hop wré

NH," dupe bién d6i thanh uré qua chu trinh uré tai © bdo gan. Nguyén liéu dé
tong hop uré 2om co:

Mot npuyén 1 Nito Jdy tir NH'; tur do.
Mt nguyén o Niwr Jay tir aspartat.
Mot nzuvén 117 Carbon lay tir CO; dudi dang HCO .
Ba phan o ATP.
Mot phan 1z ornitin lam mai.
Nam cnzym xuc tac.
Jua trinh t(ﬁng hop uré qua 2 buac:
+ fude 12 Tong hop carbamy] phosphat.

Phan (mg xay ra & ty thé € bao gan, lir nguyén liéu 13 HCO, va NH;" nho enzym
carbamylphosphat synthetase:

EQJ ADP+ P
HCOy + NH' i H N —CO—(P)

+ Bige 2: Gom 4 phan g,

Phan mg 1: Tao citrulin tir carbamyl phosphat va omithin. Phan ting xay ra & ty thé,

H\ ~CO—(P) I—IQN—(CIlz)_-.—?H—COO'—!- H,N —CO—HN —(CHy) CH-—COO + Pi
a

NHy N Hy

Enzym xic tic cho phan ung ndy [a omitin carbamyl transferase. Citrulin duoc
tao thanh tir 1y the ra bao tuwong phan img von aspartat.

Phin ang 2: Tao arginosuccinat tir citrulin va aspartat nhd enzym arginosuccinat
synthelase.

i
H;N—CO-——(CH;)_;(EHCOO' v ‘ooc‘cl'ucnz—crm' — *H,N=(|TNH(CH1;_.CH(:00'
+ 4

NH; ~NH; N HC{HCH;COO‘
Coo

Phan Ung 3: Tao arginin va fumarat tir arginosuccinat, enzym xic tdc cho phan
trny 13 argimosiuccinat lyasc.
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NHy NH,'
'II:-‘E'-LI'-'-IIE'I'-‘HIM'IMHJ' e OHMCCH=CHOOHY - 'H,Hﬂﬁ'ﬁ HICH, ) CHOOO"
'ﬂll'll"l-H‘Hzt‘tH‘.l' N Hy

CORY

Phan tmg 4: Tao uré vi omitin tr arginin nhiér énzym la arginase

Sy
'H:"~“il""iHn‘.'H;hf'llf'lﬂl' ' = Ha&NCONH: « HaN 'E"'H;EI"H_-MI HOOMY
N NHy

Ormitim tpo thanh duge vin chuyén vio ty thé¢ v s® phan (mg vii carbamyl
phosphat, hitt diau mit chu innh mo.

Liré hinh thanh & gan, vio mau, tai thin € ddo thai, Binh thudmg, lugmg uré trong
mn i 0.2 - 04/l (3,5-Tmmol/L ), déo thai ra nude téu 15 - 20224 gio. Lugng uré
thay d&i phu thude vao khiu phiin An gidu protein. Pinh liwgmg ndng do uré trong mau
wiup chan doan b¢nh thin, bénh gan va cic tnromg hop nhiém tring hodic nhieém doc

By ey

Farmarm
~E
o dus
- w - S R
o NTEER !
ff are N v
Creaes
Ill.i'-
My
Sageruar

Hinh 6.4, Chu trinh wrd

Leem quan goia ol teink wré va chu trinh acd citric:

Chu trinh uré cung {ﬁp fumarat cho chu trinh acid aitne. Oxaloacetal trong chu
trinh acid citrie tham gia phan (mg trao d6i amin véi glutamat 3o thinh Aspartat va o-
cetogluarat. Aspantat phan img v citrulin cia chu trinh uré 1o arginosuccinat
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Hinh B.5. Sy 0 quan Qira chu trinh und va chu WWinh acd citric

a4 Ch rf_l.'é;u frod coag Ahung carbon

Sau khi mit nhém amin, cic acid amin thinh cic sin phim nhu pyruvat,
onaloacetal, a-cetoglutarat hodic bién doi thanh acetyl CoA, succinyl CoA. Nhimg san
pham nay ¢ the di vbo chu trinh acid citne hode tép tue thodi had hodn todn dén CO-
v HA0, hode ting hop glucose hodic tao the cetonie,

Alanin
Cysiain
I
Eaﬁn ::El..llfﬂl'l
Threnmun el
Glucnge Tryplophan Isoleucing Pherylalanin
-\ T 5 Leucine Tryptophan
. T
i B " ryptophan yrosin
Peinarn Acewyl CoA == Acetoacetyl CoA
Asparagin
Aspartsl —
Aspartsl
Twiﬂlmm = "'-lﬂli Carale
Jl,rr Arginin
ks h Glutarmai
:ﬁllsl:hmrllrl m::“. ;.:::. e G|:Iam|r|
Thieanin H.’E‘h.'j“"
valin Fralin

Hinh 6.8. 54 phan khung carbon cha cac acid amin
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— 1ing hop glucose - cdc acid amin tao duong

O nhimg bénh nhan dai thio dudng tuy, khit dua mét sb acid amin vio co thé s¢ ting
dao thai glucose ra nude tieu, cde acid amin nay duge goi la cac acid amin cho dudng. Bo la
14 acid amin: Gly, Ala. Ser, Thr, Cys, Arg, His, Pro, Glu, Gln, Met, Val, Asp, Asn.

- Tfilng hop thé cetonic- acid amin tgo thé cetunic

Trén thue nghiém, mét s6 acid amin khi dua vao ca thé lam ting bai xudt thé
cetonic ra nude tiéu, cac acid amin nay dugce goi la cac acid amin tao thé cetonic. Do 1a
nhitng acid amin thodi hoa sinh ra khung carbon co thé tao acetoacetyl CoA va acetyl
CoA. Khung carbon cua mdt s6 acid amin ¢6 thé vira tao duomg vira tao the cetonic nhu:
Phe. Tvr. Trp. llc. Lys.
2.2. Su thoai hoa riéng bigt caa cac acid amin

— Nhitng acid amin ¢é 3 carbon bién déi thanh pyruvat (Ala, Ser, Cys)

Cac acid amin ¢6 3C bién ddi thanh Pyr, Pyr tiép tuc chuyén hod.

— Nhitng acid amin c6 4C bién dbi thanh oxaloacetat {Asp, Asn)

Asp trao déi amin voi a-cetoglutarat thanh glutamat, glutamat tiép tuc khir amin
ony hod.

Asp T a- cetoglutarat — oxaloacetat + Glu
Asn bi thuy phin bdi asparaginase thanh NH;" va Asp. Asp s& bién dbi nhu trén
hodc Asp bién doi thanh fumarat qua chu trinh uré.
~ Nhigng acid amin cé 5C bién dbi thanh a- cetoglutarat

Nhitng acid amin nay bién ddi thanh glu, glu khu amin oxy hoid nh& GLDH thanh
- cetoglutarat. ‘
GIn

- — - -—®  a-cetoglutarat

Arg ———»
His

— Su bién d6i thanh acctyl CoA va acetoacetat ctia cac acid amin mach nhanh
([eu, e, Val).

— Nhing acid amin thoai hod thanh {umarat va acetoacetat {Phe, Tvr).
3. SU TONG HQP CAC ACID AMIN

Co thé ngudi va ddng vat bac cao 1dng hop duoc 12 acid amin trong tong sé 20
lugi acid amin thudng gap, d6 la nhimng acid amin ¢6 thé thay thé duac. Cac acid amin
Rhic phai duge cung cap tir thire &n va duge goi la nhimg acid amtin khéng thé thay thé
duoe (nhitng acid amin cén thiét), bao gbm: Val, lle, Leu, Lys. Met, Phe, Trp, Thr.
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Co thé long hep duoe Arg va His nhump véi the &b cham va khdng dap ing du
nhu ciu phat trién cua co thé deng vit non, doc goi la cac acid amin ban cdn thiét (cdn
thiét déi v tré om).

Ting hop mdt s6 chit ¢6 hoat rinh sinh hoc tir acid amin

Trong cor thé acid amin 1a tign _a:hét dé 16ng hop nén mot sé chidt co hoat tinh sinh
hoc, Glv vi Soceinyl-CoA can cho tdng hop perphyrin, Vi du: hormon T3, Ta cba tuyen
grap va epinephrin, nor-epinephrin cua tuy thuong than dugc toéng hgp tir Phe hoéc Tyr.

Glutathion Ja mét tripeptid gdm Glu - Cys - Gly ¢6 chire nang chong oxy hod bao
vé mang. dac biét mang hdng cau.

4. CHUYEN HOA HEMOGLOBIN
4.1. Swr thadi hod hemoglobin

Hb
l ————* Globin— 2a({Tal s dung va thodi hoa)

HEM
Hemoxygenase

0, —> | ———> Fe* —transferin

Biliverdin
NADPHH' —» l

NADP® Bilivesdin recuctase

Mau Bilruhin{ty do)

+— 2UDP

. Chu trinh
Thaﬂ ——FEUDP
urobiiinogen \Blllrub in {lién hop)
l I l+— BH”
nues tieu ———— 2 glucuranat o
{Urobilin) Rugt*—Urokilincgen » urabilin{phan)
Stercobilinogen : » Stercobilin{phan)

Hinh 6.7. Sy thoai hod hemoglobin

iemaoglobin chiém 33% tong lrgmg protein trong hdng cau. D& sdng trung binh
cua hdne cdu vao khodng 120 neiy. Héng clu gia bi phd huy & lach, giai phong
hemaglobim, Binh thirdmg, khodng 9094 luomg hemoglobin ditare thodi hoz trong 16 chifre
lien vdng. ngoai bé thdng win hoan. Hemoglobin bi thuy phan giai phéng glebin va
lem. Globin tiép tue bi thuy phan thanh cac acid amin. Nhimg acid amin nay duoc sir
dung dé tang hop protein va mot phan s& b thodi héa. Hem duoc md vong & vi iri
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carbon o vo1 sir tham gia cua enzym hemoxygenase va thodi hda thanh biliverdin cé
mau xanh, O mot 56 loal dong vét nhu chim va bd sat, su thoi hoa hemoglabin tao ra
biliverdin, rm xubng rudt va dao thai ra phin. O ngudi va mét sb dong vt khdc,
biliverdin tiép tue bi khir thanh bilirubin hér enzym biliverdin reductase.

Bilirubin tao thinh khong tan trong nude, cd 41 luc cao véi lipid va albumin cua
huyét thanh. Do ¢4 i lye cao vdi lipid mang nén sir két hop cta bilirubin véi lipid mang
gy hu hai chize ning mang té bao, dac biét ciia hé théng thin kinh. Bilirubin duge van
chuyén vao miu va két hop vl albumin cua huyét thanh. Tai gan bilirubin duge tach ra
nhanl chéng khéi albumin huyét thanh, bilirubin két hop véi acid glucuronic tao thanh
bilirubin lién hop dudi tic dum: cta enzym UDP-glucuronyl transferase. Bilirubin lién
hop duoc bai tiét vao duomg ddn mat va dy trix trong 14l mat, 1 thanh phén chinh cua
sac té mat. Trong hoi ching Gilberts, bilirubin két hop chat ché vai albumin clia huyél
thanh va khéng thé tach ra d chuyén hod thinh bilirubin lién hop.

Bilirubin lién hop tir thi médt sudng rudt, nhé cac enzym ctia vi khuan dudng rudt
thuy phan gid1 phong acid glucoronic va bilirubin bi oxy hei thanh umblhnogen
[robilinogen tiép tuc oxy hoa thank stercobilinogen. Hai sac t6 niv ddo thdi ra phin va
bi khir thanh urobilin va stercobilin. tao cho phin cé mau viang. Khoang 20%
urobilinogen va stercobilinogen ducc tai hip thu qua tinh mach ctra vé gan, tdi o lai
bilirubin. Qua trinh nay goi chu trinh gan - rudt. Mt phf‘m sic t& mit bi loc qua thin va
dao thai ra nude tiéu, rdi bi khir thanh urobilin va stecobinlin, tao ra mau clia nude tidu,

Trong nhiing ngay dau sau khi duge sinh ra, tré so sinh bi thiéu cac enzym cla vi
khudn duong rudt nén bilirubin khdng bi khur ¢ cudt ma ty oxy hod thanh biliverdin.

Xic dinh ndng do bilirubin wr do vi bilirubin lién hop trong méu da dugce s dung
dé chian doan cdc bénh vé gan-mdt.

Y nghia lim sdng

Lugng bilirubin trong huyét thanh 12 két qua cia sy can bang gitra qua trinh hinh
thanh bilirubin do thodi hod hemoglobin va khi ping lién hop bilirubin coa gan. Nguwin
bink thuong. bilirubin toan phén dudi lmp% (< 17 pmol/L), trong dé dang tu do 14 0.8
g% (< 12.7 pmol/L) va dang lién hop duti 0,2mg% (< 4,3 pmol/L.). Su téng bilirubin
toan phan trong huyét thanh giy ra vang da (jaundice). Nhing nguyén nhan cua vang da
co thé chia thanh 3 nhém chinh: vang da trude gan. vang da tar gan va vang da sau gan.

- Vang da trudce gan

Do tang blhrubm toan phan, nguyen nhan do tan mau (hemolysis) qua nhiéu, Tan
mau co thé do di truvén hojic tan mau mac phai.

+ Tun mdu mac phat hay gap trong truvén nhim nhém mdu, do hod chir. do mot
vii loal ung thir hodce do dung thude gdy 1an mau.

+ Tan mau di truycn do nhimg nguyén nhan gy xudt hién nhiéu hong cdu khbng
binh thuamg, tang toc do pha huy héng cau trong tuy xuong, téng giai phong bilirubin tir
(Y xuang va rat it héng ciu 1 tuy xwong vac mau tudn hoan. Mot nguyén nhan khac ¢
the do tang phd huy céc thanh phin hem khong phai cta hemoglobin ¢ gan vi mdt sd
mo khac.



+ Vang da ¢ tré so sinh: Bilirubin (oan phan huvet thanh irén 13mpg°e xuat hién
val ngay sau sinh hodc & mire trén 10mg2 sau khi sinh hai twdn. Nguyén nhan chinh
cua loai vang da nay do gan cua (ré chua hoan thien giy thiéu hut tam thidi enzym
glucuranyleansferase. O tré binh thudmg, bilirubin huyét thanh tang trong hai hoge ba
nady sau sinh nhung sé giam nhanh va od vé binh thudng trong vong biy tudn, Khi
ndrg da bilirubin cao dai dang teén hai tudn hodc hcp tuc (ang teén 15mg% cb the nght
teri cde hénh ¥ nhu sir bat dong nhém mdu Rh cua me va con,...

— Vang da tai gan

+ Vang da do khuyét tat su van chuyén bilirubin vio ¢ bao gan, py ting
bilirubin wr do (hdi churng Crigler-Najar), hodce do thiéu hut enzym hén hop glucuronyl
transferase (bénh Gilbens).

+ Vany da xnat hién khi té bao gan bi huy heai. Trong vang da nay, bilirubin lién
hop ting nhidu hom bilirubin tr do, gap trong hai chimg Rotor, viém gan do virus, do
van bi nhidm die va do khdi u gan.

- Vang da sau gan

Vang da sav gan (vang da do tdc mal): do nhitng nguyén nhin gay can 1rd mit
xudng ruat; phd bién nhit [a s6i duéng mat, v dau tuy hodc u cde co quan khac chén vao
dudmy muit. Vang da sau gan gay ting bilirubin lién hop 1a chi yéu. Lugmg bilirubin
xudng rugt giam. phan bac méu, nhung xuat hién nhu—:u bilirubin trong nude tidu va
nudc tiéu cd mau vang dam. Trong nhimg trudng hop tac mat kéo dai, gan co thé bj ton
thirong, kha nang tao bilirubin lién hop giam. bilirubin lign hop ¢d thé 1ang nhung
khong cao nhu treng trudomg hop vang da sau gan vén chire ndng gan binh thudng.

4.2, 'l‘&ng hgp hemoglobin

Qui trinh 16ng hop hemoglobin & héng cau chua triedng thanh trong tuy xuong:
phu thude vao s cung cap sit, thng hop hem va tdng hop globin.

4.2.1. Tong hop hem

Tit ca cdc (¢ bao chita hemoprotein déu ¢o the ting hop duge hem nhang sur tong hop
hern xay ra manh & gan va tuy xwong. Qua trinh xay ra ¢ 1y thé va bio tuong cua t€ hio qua
8 bude: nguyén lidu la sit, succinyl CoA va glycin vai su tham gia clia nhiéu EnLVIN.

Sy thiéu hyt cac enzym tham gia téng hip hem do di tru}-'én hav mic phai gay o
dong cac san phdm cta qua trinh chuyén ho porphyrin (tién chit téng hop hem) trong
tuy xuemg hay trong gan gy ra bénh parphyria. Tinh trang cda b¢nh tueng ung vin sy
thiéu hut enzym. Bénh ly porphyria do réc loan 16ng hgp hem lam tang cac san pham
Lhu}m hod trung gian treng mau, trong huGe 1idu va trong phan.

4.2.2. Sy tong hop globin

Su Wng hop plobin theo co che tong hup protein & bao tuemg. Hem tir ty thé ra
bao tuwong két hop vdi globin tao thinh hemoglobin. Nhimg gen mi hoa cho nhimg
chudi polypeptid cia hemoglobin duoc sdp xép trén hai nhiém sic thé. O ngudi, gen ma
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hoa cho chugai o _nﬁm_trén nhiém sac thé 16, gen ma hoa cho chudi khéng phii 13 sap
xép trén nhiém sdc thé 11.

Su téng hop globin ¢é thé gap nhiing sai sot vé chit lwrong cde chudi polypeptid
cua phan 1u globin iy nén cac bénh 1y hemoglobin. Nhimg sai s6t vé sé luong hay tv 1¢é
cua cae chudi polypeptid trong phén ti globin gdy nén cic bénh thalassemia.

Bénh Iy hemog!obin 14 su sai sot mdt acid amin trong chu-:::ni Elobin ¢6 thé trén
chudi o hodc trén chudi 3. Nhimg sai sot nay giy ra I:nt thuong vé cdu truc din dén thay
461 tinh chat cua Hb (vi du: lam giam hodc mdt kha nang vén chuyén oxy cua
hemoglobin), tao ra cac hemoglobin bénh ly: HbC, HbD, HbE, HbS. Ddy 1a bénh di
truyén va c¢é su phin bd khic nhau theo ving dia Iy. Vi du HbS ¢6 ti 16 cao & chau Phi
vi Nam My, do sur thay thé 1 acid amin trén chudi B* ¥~ HbC do sir thay thé 1 acid
amin trén chudi B

Bénh thalassemia do sal sot trong su hinh thanh cac chum polypepud cia phin t@
globin. Sy tao thanh chuon globin khong ¢4n bing gay ra hong cau pho va nhuge sac. doi
khi lam bién dang hdng cau. Thalassemia 12 bénh di truyén trdi rat pho bién va phin bé

rong réi trén thé gidi. C4 2 typ thalassemia: (1)} a-thalassemia 1 do giam hoac khang co
s tao thanh chudi a; (2) B-thalassemnia la do giam hodc khéng cé sy tao thanh chudi 8.

CAU HOI LUONG GIA
1. Trinh bay qua trinh trao ddi amin va qua trinh khir amin oxy hod.

2. Trinh bay moi lién quan gtira su trao ddi amin va sy khir amin oxy hoa.

and

3. Trinh bay qua trinh tao ure.

+

. Trinh bay moi lién quan gitra chu trinh ure va chu trinh acid citric.

L

. Trinh bay su thoai ho4a hemoglobin va giai thich cac hién tuong ving da.
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Chuong VI

ACID NUCLEIC VA SINH TONG HOP PROTEIN

PHAN I: ACID NUCLEIC

Nucleotid la nhimg hop chit sinh hoc tham gia vio nhiéu cac qué trinh chuyén
hia cun ¢ hao, Ching 1 phuong tién dy trir va viin chuyvén nding heong. 1a sy ddp (mg
hida hoe cua t|.. bao dbi vin cac hormon va cle -Cl'lst k:l."h thich & khodng gian bdo, la
thinh phin chu tnic cia céc coenzym hay cdc chit :hmm hod trung gian. Song vai tro
quan trong nhit con nucleotid chink 13 thanh phan cliu 1a0 nén cic acid nucleic:
deanyribonucieic acid (DNA) va nbonucleic acid (RNA) - cor s& wilt chit caa thong tin
i truven

1. THANH PHAN HOA HOC CUA NUCLEIC ACID

Ciiu tnic hon hoe cia acid nucleic duge Phoebus Levine vi Alexander Todd dua
ra trong nhimg ndm diu cua thip ky 50. Acid nucleic 14 cde chudi polyme cua nucleotid
trong 36 co ciu noi phosphat & vi i 3° va 5 coa hai phin ur duimg lign tiép.



OH H OH OH

Ribonucleotid Beoxyribonucleotid

Hinh 7.2: C4u tric hoa hoc ciia (a) ribonuclectd va (b) deoxyribonucleotid

G

H

—OH

Lo
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Phan 1 DNA 13 chudi xodn kép, cé luomg can bang cic gde adenin va thymin (A

- T) cdng nbu guanin va eytosin (G = C). Phan ur RNA thudmg 1a chuol xoan don,

Nt i RNA cia mdt sé virus ¢d cdu trie xvin kép. DNA cia mat s varm lai ed chu

triie Nodn dom; tuy nhién, khi cac phda tr DNA nay xam uhdp vao trong 1é bao chu va
nhan 1en. né s& hinh thanh edu tric xoan kép.

Bang 7.1: Tén gor va cach viat tit cla cac base nito, nucleosid va nucleotd

Base

Base Nucleosid Nucleoud
Foimula X-H A - ribose X - ribose phosphat
N1 Adenin Adenosin Adenytic acid
Ade Ado Adenosin monophosphat
A A AMP
Guanin Guanosin Guanylic acid
Gua Gua Guanasin monopnasphat
G G GMP
Cytosin Cytidin Cytidylic acid
Cyt Cyd Cyhdin manaophosphat
C C CmP
O Uracil Lridin Uriciylic acid
H | Ura Urd Uridin monophosphat
- -
T\ | U U uMpP
o7 N d
X
o Thymin Deaxythymidin Decxaytnymidylic acid
H \ CH, Thy dThd Deoxythymidin monaphosphat
oy T
j\ | T dT TMP
0 rT
dX
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RNA dé dang bj thuy phiin trong méi tniimg kiém dé o m mét hin hmp cie 27 va
- nucleotid, tromg khi DNA vi khbng cd nhom 2°-0H nén bén vimg trong mol ineomg
Ln.m Do iy DNA rit bén virmg so vin RINA.

Nucleotid 14 cste phosphat cua pentose, trong d6 base nite lidgn kél wii Cl cia
pentose. Trong nbonucleotid, TH.I]IU-!ﬂ: i D-ribose, trong deoxyribonucleotid (hay com
pin i deoxynucleotid) pentose 1a 2'-deoxy-D-nbose. Goc phosphat ¢ the gﬂ.n {7 %] Iri
C3" hode C3° cua npuyén ur pentose dé tao hode 3'-nucleatid hode 5-nucleotid. Phe
horp trén neu khong ¢d poc phosphat duoc goi [ nucleosid.

L DEOXYRIBONUCLEIC ACID {DNA)

Vide phat minh ra cau tric xodn kép cua DNA bai James Watson v Francis Crick
nam 1953 dd khan sinh ra nganh Sinh hoe phiin (o luén dai. Ngay nay, ngudoi ta nhin
thity ring DNA va RNA 16n o & mét vai dang ciiu tnic xofn kép khic nhau phy thufc
vio nhidu yéu 16 nhu: 39 am, cie cation hay trinh ty céc base

2.1. Ciu trise Watson-Crick: B-DNA
Cidu tric ndy b cae dic diém sau:

Hao pom hat chudi polvnucleotid xoln viin xung quanh mit truc theo hai chicu
MR nhiau theo quy 1d¢ biin tay phii vin dudmg kinh vong xodn khodang 20 A. Ciu rie
xodn vin cua hai chudi poly nucleotid 1go cho DNA c6 mit cau tnic bitn, hai chudi
khonyg theé tich rin khii nhau néu nhir khing duge md xoan. True xodn 14 cac base con
cac chuoi dinimg-phosphat thi cudn xung quanh.

Mt phing cua cée base hiu nhu vudng poc vl truc xodn oc. Mdi base cua chudi
iy lign két vivi base cia chudi kia bing lién két hydro theo nguyén 3¢ bo sung. Trong
Ao guanin v evtosin lidgn két vai nhau h;!n;__ 3 hén két hydro (G = C}), con adenin va
thyrmin hén ket voi nhau h:‘tnb lién két hydro (A=T). []n vily mi el ty cic base o
chidi thit nhit b sung vin 1l we cic base o 1huu-l thur 2

Hinh 7.3: M& hinh mé phdng cAu tric B-DNA

Mot mot chu ki xolin B-DNA 1% wrong gom co 10 doi base co dd doc la 34 A,
Frong do mdi base cich nhau 34 A,



2.2. Cac dang cau tric xoan khdc cua acid nucleic

— Dang A-DNA: Céiu tric A-DNA réng hon, vong xoan theo quy tic ban tay
phii tir phai qua trai det hon so véi cdu triic B-DNA. Mdt chu ky xoan cia A-DNA c¢é
11 doi base ¢6 dd dée 1a 28 A. CAu truc ndy duoe thdy & dang bao tr cua vi khuan
Gram duong, Déy 13 co ché tr bao vé cia vi khuin vi DNA ¢ dang niy bén vimg véi
ta cye tim.

— Dyng Z-DNA: Cé cdu tric xodn theo quy tic ban tay trai. M3i chu ky xodn c6
2 doi base vérl 49 dac 1a 45 A, Che nang sinh hoc cuia dang Z-DNA chua duge khang

dmh sang cagia thu\!ct cho ring ¢6 su bién dbi thuan nghich tir cdu tric B-DNA sang
Z-DNA wrong mat s diéu kicn nhit djnh.

L RIBONUCLEIC ACID (RNA)
3.1, Ciu tric RNA

Ciing nhu DNA. lién két chinh trong RNA (4 1ién két 3°, 5° phosphodieste. RNA
10 mot chudi nucleotid xoan dem, cdu trie bac 2 do sy xoan kép cua hai doan bd sung
rhau trén phan 1r RNA. Ngodi ra RNA cling ¢6 cdu trac bac 3 do phan t RNA tén tai
nhieu lién két hydro.

1.2, Car lvai RNA

- RNA van ckuyen (tRNA), chiém khodng 15% téng s6 RNA cua té bio. tRNA
¢d hat chure nang va do 2oc Ol o dau 3” cia bd ba CCA-OH khéng tham gia xoin kép
vir bo ba dbi ma dam nhiém:

+ Hoat hda acid amin dé phan 1 nay dé& dang tao lién két peptid va van chuyén
acid amin nay dén vi tri tong hop protein.
+ Nhin biét ma trén phan nr mRNA.

Méi mot tRNA ¢o khel‘ ning vin chuyén mdt acid amin song mot 56 acid amin lai
cod hal tRNA. tRNA 6 chiéu dai khoang tir 65 dén 110 ribonucleotid va ¢6 cau tric
chunyg hinh 13 ché ba v&i nhiéu ving chire nang khic nhau.

. — RNA ribosom (rRNA), chiém khoang 80% tdng 56 RNA cua ¢ bao. rRNA co
nhiéu loal khae nhau vé trong luong phén tir va clu tric phic tap.

— RNA théng tin (mRNA), chlem khoang 5% tong s& RNA cla t& bao. mRNA Ia
¢hit true tiép mang thang tin di truyén tir nhan dén ribosom & bao tuong.
4. CHUYEN HOA NUCLEOTID
4.1. Thoai haa

Acid nucleic trong thirc an khong bi pha hiy boi moi trudng acid & da day va cht
bi thoai héa chi yeu & ta trang béi cic nuclease cla tuy va cic phosphodiesterase cua
rudt non. Cac san phdm nay khong qua duge mang té bio ma ttcp tuc bi thuy phan tao
thanh cic nucleosid v su xic tac cha cac enzym nucleotidase dac hiéu nhém va cac
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phosphatase. Céc nucleosid co thé duge hip thu tir do qua thank rudt hodc Lép tue thoai
haa dé tao cdc base tr do. ribose hodc ribose-1-phosphat nhé cac enzym nucleosidase va
nuclenside phosphorylase:

Nucleosid + Hy0O — Nucleosidase + bhage + ribose

Nueleosid ¢ Hy0 —— Nucleoside phosphorylase .+ base . cibose-1-1

Cace ucid nucleic trong t& bio thuémg xuyén bi thodi héa va qué trinh dé nam trong
str bien ddi lién tuc cla tat ca cac bd phan cau thanh té bao.

4.1.1. Thoai hoa cia purin nucleotid

Khéi daw ciia qud trinh thodi héa 13 phan tmg thuy phén goc phosphat dudi e
dung ¢ia S'nuclentidase.

Sau Kkhi bi thuy phan pdc phosphat, adenylat {adenosin nucleotid) tao thanh
adenosin. Adenosin 1iép tue bi khir amin thanh inosin véi sir xic tac cua adenosine
deaminase dé 130 thanh inosin. Inosin bi thoy phan giai phéng hypoxanthin va ribose-1-
P dudi tae dung ctia nucleosidase, Hypoxanthin oxy héa thanh xanthin réi thanh acid
uric voi tde dung cua xanthine oxydase.

Guanylat (guanosin nucleotid) truroc hét bi thiy phdn tao thanh guanosin ciling
dudi tac dung ¢da S’nucleotidase. Guanosin tiép tuc bi thiy phén giai phéng guanin tur
do va ribose-1-P véi sir xic tac cha nucleosidase. Guanin lai bj khir amin d¢ tao thanh
xapthin nhé enzym xanthin deaminase. Sau do xanthin bi oxyhoa tao acyd uric véi sy
tham uia cia xanthine oxidase.

() ngudd, san pham thodi hoa cudi cing cia base porin 13 acid uric. Néng d6 acid
uric trong mau ngudi binh thudmg la 2,2-8 mg/dl (136-480 mmol/T.). Luong acid uric
trong nude tiéu khoang 0,3-0,8 g/24 gio va thay dbi theo ché 36 an. Trong bénh Gout
{bénh Théng phong} va bénh tang bach cau luong acid urie trong mau ¢6 thé tang téi 7-
8 ¢/dL co sy Iang dong urat tai mdt sd td chire nhiz sun, bao gin, tii nhay cha cac khap,
doi khi ca o than va co. Bénh Gowt thudmg gap & nam gidi va lién quan dén théi quen 4n
u(:)n&, gua nhiéu Nguyén nhén thuémg gdp nhat cia bénh 12 do thuong tén qua trinh bai
tiét acid vric, 101 loan chuyen hoa (hdi chung Lesch-Nyhan hay von Gierke). Bénh Gout
o thé duoe diéu tr bfmg céch phdi hop giira diéu chinh ché d6 an két hop v&i ding
thude. Cic thude didu tri dua trén nguyeén tic e ché enzym xanthine oxydase. Khi
cnzym niy bi re ché, san phdm chuyén hoa cta base purin s {a xanthin va hypoxanthin.
Hai chat ndy d€ tan trong nuéc hon acid urie va dé dang dao thai qua nwrde tidu.
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Hinh 7.4. Con duéng thoai hda cla purin nucleotid

(J chim, bd sat, con irung. sin phim thoa héa cubi cing cua base purin cing la
acid uric. Song & mot s6 déng vat co xuwong séng khac, acid uric bi thoai hoéa tiép tuc
thanh atlantoin véi sur xic tac cna enzym |4 urat oxydase. O loai ca c6 xuomp, san pham
cudi citng |a allantoat do allantoin dugc pan thém mét phan tir nudc ducn tac dung cua
enzym 1a allantoinase. O dong vat ludng cu va nhimg loai ¢d sun, san phdm cudi cing ta
uré do tac dung cua allantoicase thuy phan aliantoat thanh gl_y(]‘(ylat va uré, O nhimg
dong vat bién khong c6 xuong sdng, san pham cudi cling 1a NH,' do uré bi thiy phén
thanh CO; va NH;" v&i sy xue tac cua urease. :

4.1.2. Thodi héa pyrimidin nucleotid

Trong cac té bao cia ddng vat pyrimidin nucleotid duge thoal hoa thanh cac don
vi cdu ao. Gidng nhir qué trinh thedi héa cac purin nucleotid, c4c phan img thoai hoa
pyrimidin nucleotid lan lugt 1 khir phosphoryl héa, khnr amin hda va chit dnt lién két
glycosidic. Uracil va thymin tiép tuc bi thoi héa o gan qua qua trinh khur thay vi 14 qua
trinh oxyhéa nhu qua trinh chuyen hoa purin.

4.2, Tong hop

C6 hai con dudmg téng hop nucleotid 1a con dudng tin tao va con duong tan dung.
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4.2.1. Con duong tdn tao
Tong hop purin ribonucleotid

) Bang cac nphién ciu thue nghiém sir dung céac chit ghi diu déng vi phdng xa c,
">N cac nha khoa hoe da x4c dinh duoe ngudn ge cac nguyén tr trong nhan purin.

N, c6 ngudn gdc tir acid aspartic
C; va Cy c6 nguébn gde tir acid formic
N3 va Ny ¢6 ngudn gbc tir glutamin
Cs, Cs va N; c6 ngudn gbe tir glycin , Cs ¢6 ngudn gde tir CO,
_ Glycin
|
Aspartat—» W/CB\?S/ N'F\Cg «—— Acid formic

Acid formic——» C, C
2 NJ/ 4\N9

Glutamin

Hinh 7.5. Ngudn gbc cac nguyén tl trang véng purin

Qua 4 giai doan, céc base purin nhur adenin va guanin dugc hinh thanh dong thoi
voi su tong hop nucleosid monophosphat irong img 12 AMP va GMP.

Su téng hop cac purin nucleotid duogc diéu hoa bdi co ché diéu hoa NgUge trong
do ndng 46 cac purin nucleotid duge tao thanh tc che lai cac enzym tham gia phan tng

tong hop.
Téng hop pyrimidin ribonucleotid

Khic v6i sy tdng hop cua purin nucleotid, qua trinh nay don gian hon; nhén
pyrimidin duge hinh thanh trudc, sau 46 mdi tao nén pyrimidin nucleotid.

Téng hop deoxyribonucleotid

Thay vi dugc tong hgp truc tiép tir nguyén liéu ban diu, cdc deoxyribonucleotid
duoc tong hop tir cac ribonucleotid tuong img thong qua qua trinh khir oxy & vi trd Cs.
4.2.2. Con dwong 1@3n dung

Trong con dudmg nay céc base purin v& pyrimidin dugc tdng hop trong té bao tir
cac san pham chuyén hoa trung gian cGa qu4 trinh thoai héa. Con duong nay hoan toan
khac so vé1 con dudng tan tao.

5. CHUYEN HOA ACID NUCLEIC

Tét ca cac té bao cia co thé sbng déu c6 kha ning tu tng hop acid nucleic cin
thiét cho minh va khéng yéu cau phai bé sung acid nucleic trong thuc an. Vi vdy ham
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luong acid nucleic trong thire an khéng c6 ¥ nghia quan trong 461 vai co thé, Trong 1é
hio, s dcn mdi cua DNA cham hon nhiu.l so vii RNA. Sur ddi moi cua DNA Xay Ta o
nhting té hao dang phén chia va phat trién, con Jupmg RNA thi lai phu thude vao toe do
sinh téng hop protein.

5.1. Thoidi hoa cia acid nucleie

5.1.1. Thodi kéa DNA: Cic nuclease thuy phan lién két phosphodieste trong DNA con
co tén goi la deoxyribonuclease gom hai loai: exonuclease va endonuclease.

— Exonuclcase 13 enzym thiy phan khéng chon loc. Fnzym nay cit mét nucleotid
o diu 37 hode ddu 3° dé tao ra mdt oligonucleotid ngan hon.

— Endonuclease 13 enzym thiy phidn lién két phosphodieste ¢ giira chudi
nolvnucleotid,

51,2, Thoai hda RNA: That gian ban hay caa cac RNA rat khiac nhau. Céac nuclease
thuy phan lién K&t phosphodicste trong RNA duoe goi 1é ribonuclease va ciing gom hai
loai 1 enonuclease va endonuclease.

~ kxonuclease: Cho dén nay. ¢o nhiéu loai RNA exonuclease di dirge tinh ché,
vidu nhu: RNA 1T c6 tace dung thuy phan chudi don RNA theo chidu 1ir 3° > 5’ vi san
pham thuy phan Ja cic nbonucleotid-5"-phosphat. Trong kit enzym RNase V cé tac
duong thuy phin chubi don RNA theo chiéu 57 = 37 va san phdm ciing 13 cae
ribonucleotid-5"-phosphat.

— Endonuclease tao sin pham 13 5’-phosphat: Trong nhédm nay cé RNase I kiém
thuv phan cac lién két phosphodieste bat ky 1a0 san phdm thuy phén 13 ribonucleosid-5°-
P. RNase P ¢é tic dung trén cac tién phan it RNA dé tao thainh RNA hodn thién va céc
man oligonucleotid. RNase H c¢é tac dung dac hiéu voi phin ti lai RNA-DNA, vi san
phim thity phin 12 chudi DNA dom va cae nucleosid-5’-monophosphat.

Vi su phdi hop cha céc exonuclease va endonuclease, cac acid nuclcic s& bi thuy
phin tao san phim la cdc oligonucleotid ngan va cdc monomcleotid. Cic
mononucleotid nay hodce duge tdn dung dé tong hcrp cdc polynuc]eoud theo con dudmy
tin dung, hodc duoc thodl héa tiép tue dé 1ao sin phim cudi cing,

5.2. Téng hop DNA

Qua trinh tdng hop DNA con duoce goi 14 qui trinh tai ban (replication). Day 1a
mat qua trinh bao tén thdng tin di truyén cho thé hé sau.

Theo gia thiét cia Watson va Crick, m&i chudi DNA duoc sir dung nhu mot
khuén dé téng hop nhimng chubi DNA méi theo nguyén tic bd sung. Sy tai ban truée hét
duge khu tri & mdt ving va sau dé di chuyen doc theo chidu dai eda chudi DNA song
sang véi sy mé xoan kép. Ving niy cé cdu trdc hinh chlt Y nén duoe 201 1a chac ba 1ai
ban cia DNA. Tai vi tri nay hai sgi DNA méi duoc tong hop voi sy xuc 1ac cia hé
théng da enzym. Trong d6 mét soi dugc téng hop lién tuc (chum nhanh) con spi kia
Jum. tdng hop ngat quiing (chudi chim) trén khudén miu cia mdi s¢gi DNA me. Qua
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trinh tonga hop chudi chiam tgo nén cac doan Okazaki, K&t thie qud tninh ting hop. cac

doan Crhasaky miy dupe noi vor nhaw nhiv sir xue (6 coaensvm DNA hizase

DINA B protein, ' . 5
L LU
Téng nop chuli chim (doen Oharaks)

_Thng hop chuds nhanh

| 'I | '!'|3

Son DMNA Bl g

Hirh 7.8, Qua 1rinh 1l ban cda DNa

20 Cdc enzym tham gia qind irink l.ﬁ-ug hirp DN A

- LEYA helwease, protem g&n vl chwgi dem (SSB) DNA helicase la CTEENVIT Ty
wisin keép bao l.ﬁm DinaB prodein co tic dung tach hai chudi xodn kép DNA hing cich
iruen dose theo chidu dai eua chudi DNA me theo Ll‘!lll.ll 5 = 3" Kiém theo vin sy thiny
phin ATP (hodc GTP bay CTP nhumg khéng phai UTP). Hai chudi dem DNA tach rigng
bict duse protein gin vol chubi don (single-sirand binding protein viét ti L 558) bam
vao dé khdng cho hai chuo lién ket trd lui dé co thé 1am khudn cho sy xic tie wong hop
cun Pol 1L "'ngmit ra co helicase khic 1o Rep protein va PriA protein. Hai enzym ndy
tham gia vao qua trninh tai hin o E.coli. Ca hai enzym nay déu trugn doc theo chidu daj
cuit DNA theo chidu 37 = 5 kém theo sir thuy phin ATP.

- DNA gyrase {Tn;:npmmmumsr:} DNA gyrase cb tic dung ngin chiin khing cho
DNA xodn kép tror lgi tai chac ba tar bin. Enzym ndy ¢b vai iro quan trong trong gui
trinh tai ban & vi khudn. Mt sd khing sinh c6 e dung (e ché DNA gyrase nhu
novohiocin vi scid oxolinie thdng qua 36 lam ngimg qua trinh (i ban coa DNA

- RNA primase (DnaG pmtmn] RNA pnm:.s: 1h|.u;|-c: nhnm enzym ENA
polymerase, 1a enzym xidc tic I::rng hrp rr.hEmg soi RNA moi ngin (khoang 10-60
nucleotid) lign két bo sung vii chubi DNA mbi trong qu.u trinh 1ng hop cac doan
Okazaki trong chudi cham. Rifampicin 13 khing sinh ¢o the dung ire ché dic higu RNA
polymerase v cd primase, Ngudi ta cho n’sng ca hai enrym ndy p.h&l hgrp viln nhau trong
quit trinh éng hgp chudi nhanh,

- DNA polymerase [ (Pol 1): DNA polymerase | xiic tic sy 1ng hop DNA tir cac
deoxynucleosid triphosphat vin sy co mit cua DNA lam Khudn, Phan img dioi hai trong
midi tnnomg phai o diy di ca 4 logi deoxynucleosid triphosphal. Nnu ﬂufu mat trong 4
fogi thi sy tong hgp DNA s bj ngimg. DNA polymerase [ 1i chudi polypeptid co 928
anuno acid val hai trung tdm hoat ddng la DNA polymerase | va exonuclease (32 §°
vas=>31)1 rong do trung tdm ptrl}mr:m?: ed Lic dyng kéo ddi chudi theo chicu 5' =

Yeon 37 => 5 v 5= 37 exonuclease cd tic dyung sir chima nhimg sa1 51 hﬂngcmh cit
ho doan cd sai s01 niy.
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DNA khudn

DNA khudn

Trung tam hoat déng
polytmetase '

Trung lEm hoat ddog
exonucieasa

Téng hop chudi Sdra chira sai sil

rlifth 7.7, Céu tric v hoat Jdng cla DNA polymerasa |

= [, l podvmeraze i (Pol 1I): Tac dung caa enzvm :r|.|!|'_l.-' hién nay chua duge hiét
ri. [INA pumﬁums: Il cling O hogt tinh exonuclease theo chidu 3" §° song khing cd
hogt tinh exonuclease theo chicu nguoc lai 5= 3.

~ DNA polymerase HI (Pol 1I); Enzym niy ¢6 vai trd chi yéu trong qui trinh
kéo dai chudi DNA mai theo chidgu 5° = 3" & E coli. Pol 111 cting chi <& hoat tinh
exonuclease theo chidu 3'=» 5°. Ddy la mdt phdn wr 1om c6 13 tiéu dom vi lién két vai
riluiiu

~ ONA ligase : DNA ligase xic lic vigc noi cac mau DNA sgi don (cic doan
Okazaki) thong qua viée too thanh lién két phosphodieste gitra ddu 3" hydroxy] cia mau
DNA nay vii ddu 5° phosphat cia midu DNA khéc vai nan Iu-u;m:, ur ATP, DNA ligase
co the tham gia qua trinh ndi hai diu sn DNA by dir hodic nion kin Jé tao DNA vong.

5.2.2. Gid thiét vé sw tdi bin DNA

Komberg d3 dun ra gid thiét v sy i ban DNA & E.coli vii nhidu giai doan theo
g erimh 1 sac

~ Uil dogn mer deue Sy nhdn dién diém mo ddu: o E coli, diém mr dhu 1a doan
onC chia 245 base. Tgi day, DnaA protein (52 kD) & dupe gin vio de tgo phire hop
mir il von s tham gia cia ATP v protein HU Ummg. 1y nhur histon) dé 1ao phue hop
ma. Vang gidu AT phia trii cia dogn onC duge ma xodn. DnaA protein dinh udmg cho
DnaB,, va DnaC, gin vao dé 1o tién phic hgp moi (prepriming complex) vu{;g:m phdng
D Ticp theo vii sy tham gia cua SSB, gyrase vi DnaB, enzym gyrase t:::]:- e thao
xoldn chudi DNA & viung tién _phirc hop mai theo ca hat hidmg dé 1ao dicu kién cho
primase vi RNA polymerase gin vio, RNA polvmerase hoat hda primase tdng hop doan
RNA mai theo nguyén the bo sung.

Cac mau RNA moi nay can cho sy tong hgp cac dogn Okazaki tai cic diém khei diu
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- Cainai dogn kéo dai

+ DNA polvmerase [11 xic tac .'r.l.r_tﬁng hop doan Okazaki ndi tiép vid RNA mi
Boan ndy duoe kéo dai 1od doan RNA midn tiép theo

+ RNA mdl dupe tich rn dudi téc dung cla cua exonuclease ciim DNA

polymerase 1. Enzym ndy déng thin xic tac phan img kéo dai chudi DNA thé chd cho v
i BMA mon

+ Che doan Okazaki durge ndi vai nhau nho s xuc tic cun enzym DINA ligase
thing qua sy hinh thianh Lién k&l phosphodicste gitm hai ddu w do cia doan DNA mdi
dugre 10ong hop

Hinh 7.8. Céc giai doan cua qua trinh tai ban cia DNA

Céc giai doan trén thuie qud trinh tdng hop chubi chim (14ng hop khang lién ).
Song song vai qua trinh ndy cdn cd qua trinh ong hop chudi nhanh (tdng hop lién we).
Wi ta cho ring qud trinh tdng hop chudi nhanh efing cé sy xic e cia enzym DNA
polymerase Il

~ Giiai dogn két thicc: Viing gen mi qud trinh tai ban két thic kha lém va kep gitra
cac gen Ter E, TerD) v TerA & cing mdt vj tri va gen TerF, TerB va TerC & mdt vi trd
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k. Mii gen niy co chiéu din khoang 23 din base vin trat wr cac base ngupc xudi
khing wiong nhau (nonpalindrome), Chac ba i ban (theo chidu nguoe kim dong hd)
vinm ajua cae gen Terl TerB va TerC rlhmu. két thae khi glp cic gen TerE, Terl vi
PerA. Tuomg . chge ba tdi ban (theo chidu kim dong ho) lai vinn qua cde pen Terk
TerD va TerA song bi dimg lai khi gdp gen TerF. Ter® va TerC. Nhw vy vang wen kel
thie co hal cuc. cho phep chac ba i ban dimg 1 06 chir khing vuen qua, Quis trinh
ndy can s tham gia cua Tus proen (309 aod amind (lermimator utilization substance)
Sau o vim Sy XUe 3¢ Cud Cac enaym topasomerase hal chudi DNA min duge thch khoi
LINA g

1000

Hinh 7.9. Qud trinh k&l thGe 2y 14l bin

5.3 Sy s chira DNA

Nyirvi ta ude tinh qua trinh tai ban @ £ colt 06 19 1@ sai sdt khoang 107107
nucleotid, Npodi m cac thiong ton trén chudi DNA con co thé do cic e nhin bén
neodai nhie hoa chat, Im i ngogd, nhigt di, phdng xa... S0 dico duge ty I¢ sai sot thap
rilir irém la do trong ¢ bao oo hé lh-hng CaC enzym sim :hl]'a chuti DNA miri due tong
hop. HE |11u.rq=r enrvm sim chira ¢b thé duge chia thanh 4 nhaém chinh: .Fj Hg m{mb
enzym sira chira uhfrng. cap ddi khong dung trong qui trinh th ban; 2) HE thong enzym
sura chir theo timyg base (thidu, thisa, sai... ) 3) HE thing enzym sim chifa theo cich 1.5.‘;
doan nucleotide; #) HE thdng enzym sim chim trye tiep dbi vivi di-pyrimidin v O,
miethylguann,

S.4. Sur ting hgp RNA (sw sao chép)

Sy tong hop RNA ld qua trinh chuyén thing tin di truyén tie DNA sang phin
RNA. Qud trinh nay dyua trén nguyén tic gnmg nhir sy 14 bian DNA nhu: 1) Chicu ting
hop wr 5° & 37 2) Ning luony do ATP cung cip. Tuy nhién cﬁru, co mit o didm khae
nhu: 1y Khuon DNA duge bao ton holn todn trong qud trinh 1ong hop RNA: 2) RNA
polymerase khing cd hoat tinh cia nuclease: 3) Qua trinh tong hgp khing can cd su
tham gia cua mon,
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S Cac engym tham gia ting hop RNA

— RN polvmerase phu thuge RNA (replicase). Enzym nay xac tac sit nhan doi
RN A cua virus trong t¢ bao chu. Qua trinh ndy con duoc goi la sy tai ban true Uép cua
RN virus.

RNA polvmerase phy thude DN Eneym nay xie tac phan ung tong hop RNA
tu cac nucleosid triphosphat bang cach kéo dar chuot RNA theo phan ung:

(NMP), + NIP >  (NMP),, + PP,
RNA RNA kéo dai

(3} F. coli. RNA polymerase p]‘lu thudc DNA khong chy tong hapmRNA ma con
tong hup co tIRNA va rRNA. Enzym nay pan voi RNA polvimerase dé nhan hide vi (i
Kot didu sy sao chép. O té bao c6 nhin. RNA polymerase I vic tae qua trinh 1ong hop
rRNAL RNA polvmerase II xde tac qua trinh 1dng hap mRNA con RNA polymerase I
ve e qua trinh 1ong hop IRNA va snRNA (RNA nho cua nhan).

5.4.2. Cac giai doan cua qud trinh r(’;!xg hop RNA

Khong gicng &t DNA polymerase. RNA polymerase khong can mdi dé bau di
g hap, Tus vav su tong hop chi bat dau xav ra o mot vang dac biét goi 1a promoter.
Dy L mat doan DNA dinh hudng ¢6 tae dung quyét dinh huang di chuyén cua RNA
pofvmerase thudang nam o vi tri nucleotid -70 dén +30. Tai day c6 vi tri mor ddu cho su
Wng hop RNA cang vor cae vung lién mg (consensus sequence). O £ coli. RNA
polymerase bao tritm mét vang rong 16n cua DNA khi né lign két véi promoter Chu
triic voan cua DNA sé duge maé theo chicu cua qua trinh suo chép bing cach van ngeuoe
lai voi chidu vong cudn.

— Giai doun mo dau: RNA polymerase lién két Va1 promoter trén DNA 6 vi i -
35 tao thanh phie hop dong véi su tham gia cua céc }L,U th sao chép TRII {transenption
tactor) cling voi cac protein dic hi¢u. Sau d6 RNA polymerase di chuyé én dén Vit -10
tao thanh phite hop mo. Mat ving xofn kép khoang 17 ¢ap base duoc thio xoin. RNA
polvmerase xic tac su tong hop véi sy tham gia cua GTP hodc ATP. Nhom 37-
triphosphat nay khong tach rii PPy ma duoc gitr lai trong subt qua trinh saa chep. Dicu
nay chimg to qua trinh tong hop duoc dién ra theo chiéu 3° # 3°. Doan ngan RNA mdi
(g hop (khoang 12 nucleotid) duge xodn kép tam thin voi DNA.

— Gliui doan kéo dai r_huo"f. Phan tu RNA polymerase di chuyén ddn theo chiéu
dai soi DNA di duoe thao xodn dé 16 ving khuon sé duge ghép bd sung. Bang cdch
nay, chudi RNA duge kéo dan theo chidu 5> 3’ vdi su tham gia cua cic yéu 16 keo dai.
Doan DNA théo xodn. sau khi da ducc 1am khudn thi ngay tirc thi duge xoan lai.

— Gidi douan kér e Sau khi téng hop duge mét loat cac U, doan RNA trude dé
¢6 the ty bd sung thanh doan kep dai gip khic nhu kep toc nhd dédu hiéu két thic 13 mot
doan ¢ac nucleotid cua DNA va thudng ¢ sy tham gia cia yéu té két thic Rho. Doan
nay chira cde nucleotid ¢6 tinh chdt bé sung tao thanh cap doi xodn kép. RNA ngimg
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bong hop, RNA polymerase giai phong khoi DNA, duge dephosphary! hoa dé cb thé bat
diiu miy chu ky sao chép mdn,

5.4.3. Cic chat ire ché tdng hop RNA

Rifampicin e che RNA polvmerase ¢ i khudn, A-amanitim (e ché RNA
polymerase o 1€ bao co nhan. Actinomycin [J ngdn can sy chuyén dich cuoa RNA
polymerase trén chiéu din DNA, két qua la ngdn tra sy tong hop RINA,

FIMA, sk Tl s e
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Hinh 7.10. Qua trinh md d4u su sao chép

5.5. Qui trinh hoan thi{n cia RNA sau sao chép

Céc RNA ngay sau khi duge tng hop 13 nhimg phin ur tién RNA. Cac phin tir RNA
iy 58 miqmmqmmmwuﬁmdﬁmmcacmnmm[m 20i I céc
RINA hodn thién) vai sy xie tic cia cic enzym ob hén chir la RNA (ribozym).
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5.6, S sao chép ngwoe DNA tir RNA cia virus

RNA clia mét 56 chimy virus & déng vat ¢6 kha nang sao chép npuare dé tao DNA.
Khi ¢ bao by nhiém virus, RNA cling enzym sao chép nguwoc cua virus xam nhip vao
trong té bao chy, Ensym sao chép nguoc nay xuc tac qui trinh tdng hop DNA 1ir RNA
clia virus dé tao thé lag RNA-DNA. V& mot 56 chung virus (retrovirus), thé lai nay c6
kha ning hda nhip vio bé gen cua té bao chu (co ché gdy ung thir clla mdt s6 ching
virus). Tuy nhién mét 6 chung virus khac thi lai khong ¢ kha nang nay {adenovirus).
Cic chat ¢ tac dung (e ché qua trinh sao chép nguoc nay duge umg dung lam thude
diéu tri nhidm virus vi du nhu thude AZT (3" azido 27, 37 dideoxythymine}, thudce diéu
tri HIV (human mmmunodeficiency virus) ¢é téc dung e ché manh qud trinh sao chép
nguee cua HIV.

EH
~

Soi RNA don

ohNTP ﬁIRNA-mrer'led DhA polymerase
1

AN NN NN ONANANS

Thé lai RNA-DNA,

- = _ -_iﬂnaseH
L
NP L3

¥

Sar don ENA

aNT® ‘_‘lDNA -tirected DNA polymrase

AN NN ON N NN N

Sci ddi DNA

Hinh 7.11. Qua trinh sao chép nguee

CAU HOI LIPONG GIA
1. So sanh thanh phan cau tao va cau tric ciia DNA va RNA.

2. Trinh bay ciu tric cia DNA, cau tmie xean kép va cic lue hod hoc tham gia
lam bén vitng ciu tric clia acid nucieic.

3. Trinh bay cduv tric cc loat RNA va vai trd ctia chiing.
4. Trinh bay gua trinh thoai héa purin nucleonide.
3. Cic enzvm tham gia qué trinh tng hop DNA.

6. Cac enzym tham gia qua trinh tdng hop RNA va cdc gia) doan cha gua trinh
t6ng hop RNA,
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PHAN 11 SINH TONG HQP PROTEIN

Suetwong hop protein con goi la sy dich mad hay phién dich, e 1 su dich ma di
truyen tr mENA sung tein e .lLi-IJ amin trong phin -prnttin

M1 sur sai léch rong cau trig phin tr profein tong hop (do di truyen hode do qua
trinh sinh téng hop) eling ¢ thé dan Wi nhimyg trang thai benh 1§ nghiém trong cua co
rhl. ‘“.'I'I'lj_.

6 sy khac nhau ve sinh mnip hop protein o 1¢ biio nhin thit (loai da bao
cucaryol) va 1é bdo nlyin so [ logi dom béo -procaryol)

1. SINH TONG HOP PROTEIN O TE BAO KHONG NHAN
1.1, Cie veu ti tham gia
L0 DNA fDeaxynucleic acid)

DNA 4 co si vilt chiit cua di Lm'mén DNA quyél dinh chu trie dic hidu cia
prodein duge tnge hop. Vi viv DNA qu)-é!. inh tinh chit sinh t:hl-.n: niing cun
pmn:m durge Wong hu,rp Moi sir bidn ddi trong ciu trice cia DNA s& d dtn sur thay dii
Ve Cill inie cua protein thng hop.

L2 mRNA (messenger ribonucleic acid) = RNA théng tin

= DONA L nen chira dymg thong tin di 'imy:;n va ndm & nhin 1€ bio (& té bio co
nhin), con mR'HEA li chit truvén thang tin di truvén tir DNA & phin tr protein tong
hop (o bt twemg 1€ béo).

- mRNA ¢ thanh ph?m vid tral 1y cac mononucleotid phin hop vin dogn DNA
trong img (xem phin sinh 1ong hop RNA),

- mRNA quy dinh trit t cac acid min trong phin tir protein 1Wng hop thing qua
cac b 3 mat mi. modi bo 3 mit ma gdm 3 mononucleotid lién nhau.

= €6 4 logi mononucleotid (AUGC) t6 hop thinh cic bo 3 mdt md chiu trich
nhi¢m mi hod cho 20 acid amin. Ngwdd ta 33 xéc dinh cac bd ba mit md xap uifp theo
cich lién tiép nhay, vi du: UAC GCU AAC GUU AUA CCG CUA

I.1.3. tRNA (rransfer ribonucleic acid) = RNA vin chuyén

- Con goi la ARN hod tan, ¢6 chire ning gin két vit viin chuyén protein trong bio
tueng ton noi didn ra qua trinh thng hgp protein i ribosom.

— €6 6 v tri chire ndng trén phan tir (RNA, trong &6 ¢6 vi tri gan acid amin (-
COA) wi quan trong 14 vy tri ddi ma weemg img bén bd 3 mit ma trén phin e mRNA
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en nay i xdc dinh duge win 60 loan IRNA.

Hinh 7.12. So 8b chu tric cua tRNA

{04, rRNA { ribosomal ribonuclefc acid)

- rRNA két hop v ciic protein ddc bi¢t tao nén nbosom, L no dién ra qaa irinh
uwmy hop protein.

~ Ribosom o moi 1é bio déu gdm 2 titu don vi, & 1& bdo nhin so t 308 vii 505 o
nén nbosom T0S. Trén rfibosom e cac vi tr chire ndng khic nhau cin cho tong hep protein,

- Phin ldm ribosom & dang wr do trong bdo wong v phan nhd gin v ludi ni
hio i theo oo guan.

— Trong qua trinh tong hop protein, nhiéu ribosom gin trén cing mot phin 1o
mkNA tao thanh polynibosom hay polysom.
1L Cac enzym

— Aminoacvl-tRNA svutetase, xie tic o phie hop aa-tRNA. Enzym dic hiu
vin ca acid amin v tRNA womg img.

- Peptidyl transferase: x0¢ tac phan img tao lién két peptid trong qud wrinh 1dng
hyp protein.
1. 1.6, Cdc péu td me diu, kéo dai, két thic

~ Yiou to ma diu IF: 0 1 bao khéng nhin ob 3 véu b : IF,, IF;, IF; (hay F1, F2, F3).

~— Yéuth kéo dai EF: €6 2 yéu & EFT vh EFG. EFT c6 2 logi EFTu vé EFTs, Ca
2 déu eo hoal tinh GTPase (thuy phin GTP gia phong nang lugmg cho sy chuyén aa-
TRNA dén ribosom). EFG ciin cho sy chuyén vj ciia peptidyl- TRNA.

~ Yéutd kétthie : RF1, RF2, RF3.
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I.1.7. Ndng hegng va cde ion : ATP, GTP, Mg', NH," K’
118 Nguyén ligu la 20 acid amin
1.2. Qui trinh sinh ting hyp protein
i.2.1. Hegt hoa acid amin

o
A lwaaeyl-TRMNA

Hinh 7.13. Hoat hoa acsd amin
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Xiy ra & bio twong nhir xic tic con enevm aa-IRNA synthetase. Moi acid amin
ket hop ding hod tr wii (IRNA. Phén o tmyg ditn ra qua 2 budc (Hink 7.13)

22 Griad dogn mr diw chudi

.\{.

GOF + B,

e e

Thong thikmg sy md diu tdng hop
protein déu bdt diu acid amin methionin,
mad hod bin bd 3 ALUG (md ma dmi nam
Irén mRNA. Met tham gia md din chubi
polypeptid & dudn dang Met-IRNA. Qui
irinh mé ddu tong hop protein didn ra nhr
hinh 7.14 i

Ribosom 705 khing hoat dong o
trang thii phiin ly thanh 2 ticu i}hdﬁ S08 vi
30S. Pdu tién tiéu phun 308 gin '-fﬂ IF3 va
phirc hop ndy gin véi mRNA m_: pln voi
IF1. Sau db Met-tRNA va GTP gln vin [F2
tao thinh phie hop. Phire hop ndy Eém vim
phire hop 305-1F3-mRNA-IF1 tgo nén phirc

mir dilu va gidi p'hl'ﬁﬂb 1F3 cho phép tidu
phin 508 két hop véi ticu phan 308, Thuy
phian GTP gan trén [F2 tao ning lugmg gin
505 vao 305 min phong 1F1 va IF2, wo
nbosom 705 hoat dong

Kt quet cia gial doan mdér diu 1 Mt

IRNA gin vido vj tri P cua ribosom eomyg img
vin m3 md diu AUG cda mENA

Hinh T.14. Gaai doan md ddu tng hop proten

{.2.3, Giail dogn kéo dai

Déy la qud trinh lap riip cac acid amin theo mdt trinh iy nhat dinh d3 duge ma
hoa o mENA dé tao thinh chuol polypeptid dic hiéu
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— Sau giai dogn md dau vi i P ieén nhr.uwm gin win phirc hop Met-aa v vi il A
irén ribosom trong sin sing nhin acid amin lil:T.l' theo. Tuy bd ba mi hod cua mENA & vy tri
md hod cho acid amin ndo thi acid amin &6 dikee dum dén didi dang phie hop
an - TRMA,

sl MA tidp theo
Phuc hop
me A

Hinh 7.15 a. Giai doan kéo dai thng hop chudi protein

- GTP két hop véi EF-Tu tao phirc hop EFTu-GTP, phirc hop niy két hop vin
Ala-TRNA tgo thinh phirc bop b 3 EFTu- GTP-Ala-tRNA. Phire hop b 3 nay gin vio
vi tri A trén ribosom vin bd 3 dbi mA (RNA gﬂ.ﬂ viri by 3 mit md GCU mRNA vi can
nang lugmg do GTP thuy phin. Sau do phire hop EFTu-GDP tich khdt nbosom.

- Tiép theo, nhiv sy xic e cia peptichl transsferase, lién két peptid duge hinh
thinh giffa nhom amin coa Ala-IRNA véi nhom carboxyl cia [Met-tRNA tao thinh
T.n.pnd\l - IRNA (tMet-Ala-IRNA) viln ghn a vj tri A. Phan img niy khong can ning
lromge 1ir GTP ma Liy ndng lugng tir sy thuy phan lién I';E't MMet-IRNA .
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Hinh 7,18 b. Giai doan kéo dai thng hop chudi protein
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Sau khi hién két peptid duge hinh thinh, nhév tie dung coa EFG (cd gan vin
c1P) ribosom trugt thee chicu 5' - 3' mdt khodng tromg duong vii chiew dai mgt bo 3
madt md. Do do peptidyl - t(RNA chuyén i vi tni A sang vi tri P. EFG tich khéi ribosom
L mdy vi tri A lgi @ trang thii mé (trdng) sin sang nhin a.a - IRNA véai bd 3 d6i ma
oy tmge. bt dau mit chu ki kéo dai mén.

1. 2.4, Giai dogn két thic

ML kil

Hinh 7.16. K& thoe thng hop proten

~ Sy kéo dii chudi polypeptid s& két thic khi vi tri A trén ribosom xuat hién
nhimg b 3 két thiic (UAG, UAA, UGA), nghia la nhimg b§ 3 khong mi hoa cho acid
amin ndo. Cie véu 16 két thie RF, RF;, RF; pin vio ribosom tgo diéu kién tich cic
thinh phin cia phic hop ribosom hoat ddng: chudi polypepid, IRNA cudi ciang,
mENA, ribosom 705 phiin Iy thinh 308 va 505,

(BT



2. Sinh téng hop protein & té bao nhin thit

0 18 hio nhan thdt, su tong hop protem xXay ra 0 bio wang, sir téng hop mRNA
xav ra trong nhan 1 bio, nghta 14 2 qua trinh nay xay ra & 2 khu vue cich biét nhau bei
mang nhan. Trong khi 6 su tong hop protem vi tdng hop mRNA & té bao nhan so xdy
nt o cong khu vire 14 bao tzomg. Chinh vi vay sir mng hop protein & ¢ bao nhan so xay
L ngay ca khi su phign ma chua két thic, nhung & 18 bio nhin thit su tong hop xay ta
Khi su phién ma da két thic, mRNA trai qua sy bién ddi hoan thién va duge chuyén r
nhin ra bao tuong 1& bao,

+ mRNA & (¢ bao nhan thit sau khi téng hop phai trai qua mdt qua trinh hoan
thign phure Iap' loai bd intron, tao mil, tao dudi polyA.
+ Ve tong quat su téng hop protein o té bao nhén thét ciing gidng vé sy téng hop

protein o té bao nhan so. Tuy nhién sur tdng hop protem & té bio nhan thit dsi hoi nhiéu
yu té tham gia hom, va cac giai doan phire tap hon.

+ Ribosem ciia 1& bao nhin that 1a 808 vai 2 tiéu phin 408 vi 60S; con & té bao
nhin so 13 708 vai 2 néu phan 308 va 508,

+ Mai polypeptid duoc tdng hop déu bat dau bang mét methionin chy khong phai
ld formyl methiomin, va vi viy phite hop dau tén gilta acid amin va (RNA la Met-
IRNA

+ mRNA cia 1€ bio ¢é nhan |4 cac mRNA monocistron va mRNA & € bao nhin
so1a céc mRNA polycistron. Nihia l[a mRNA cua té bao nhén thit chi co mot diém xuit
phat, ¢hi lam khudn cho sy tong hgp mot protein. Tra1 lai, mnRNA cua té bao nhén so ¢6

the ¢d nhiéu digm xudt phat va 1am khudn cho sy téng hop nhidu protein thudmg co lién
quan vai nhau trong mot operon..

+ O té bao nhan that, cé nhidu yéu (5 tham gia vao qui trinh sinh 1bng hop
pratein hon & té bao nhan so. Vi du & giai doan mé dau ¢6 cdc yéu td eIF2, elF3, elFda,
cIf4h, ¢lF5, CPR.

Tom lai. qué trinh sinh téng hcrp protein dién ra & ban wrong, cu thé 13 ribosom
ctla té bao véi nhicu yeu td tham gia bao pom: DNA, tRNA | (RNA, ribosom, cée
engym, cac yéu 16 mo dau kéo dai, két thuc, nang fuong, cac 10n va nguyén léu la cac
acid amin. Qua rinh tong hop protem c6 thé chia thanh 5 giai doan; glal doan hoat hoa
acid amin, giai doan mo dau, giai doan kéo dai, giai doan két thue va giai doan hoan
thién chudi polypepud mai duge long hop. Qué trinh téng hop va diéu hoa sinh tdng
hgp protein ¢o sy khéc nhau giira t¢ bao c6 nhan va khong ¢6 nhan. Tuy nhién, diéu hoa
sinh tong hop protein & té bio ¢ nhin phirc tap hon va chua duoc hifu biét day du.

CAU HOI LUQNG GIA

. Kr_é tén va phan tich vai trd ctia cic yéu 6 tham gia qué trinh sinh téng hop
protein & & bio khdng ¢6 nhian.

2. Trinh bay qua trinh hoat hoa acid amin.
3. Su tdng hop protein & 1é bao nhin thit va & 16 bao nhén so khic nhau nhu thé nao?
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Chuong VI

SU¥ TRAO BOI MUOI - NU'OC

Nude va cic chat dién giai ciin thiét cho mei hogt d{,rng song cua @ hio. Mai
briremy trong co thé song ludn dugc duy i hang dinh do co su thing hﬂng gilra nu,
cac chat dién gid va cic thanh ph.in khic cia 1 bdo. Syt ¢in bnnh ngi moi durge duy tn
boi nhimg co ché didu hod phirc typ. Qua trinh trao ddi mudi nude lign quan mit thids
wiri nhaw vi lién quan dén chuyén hod cie chdt hiu co trong co the,

1. NUOC TRONG CO THE
T'rong cor thé nuede thn tai dudi hai dang nude ty do va nude két hop.

1.1, Edie tinh chung

~ Nuwrde by do: nure hod tan duge nhiéu chil vd co v hinu co vi 1a mdi tnnimg
somg khiong the thidu cia moi sinh vjiL ngg cor thé, mude tham gia vio nhiéu phin tng
hod sinh. Nude tr do cd didm déng lanh & 0°C, sdi & 100°C. Luemg muade tyr do thay doi
theo ché dd An uong.

~ Nuire ket hop li nude tham gia vio cau o cua 1é bio vh ¢ hai dang:

+ Nude hydrat hod tao Ip vo hydrat l.]_LI.I].I'I.h che tidu phin pmlr:m hinh thinh cic
hat keo hay cac ‘micell. Npuin ta tinh ring cir 10 g protein thi méit 5§ g nudie d¢ hydrm
hasd lugmg pratein nay.

+ Nude bi cim nim trong khoang giita cic phin ur va cac hat nho tao nén mang
lurn cua gel via lam :Im gel ed trang thdi nia rin. Dc tinh ndy ea nude gilr cho cor the
sinh viil ¢é cdu trisc nhit dinh. Mot sb co quan nhir co vii tim ¢6 dd rAn chac nhat dinh
nhumg chira ty I¢ nude 10 70-80%, con & méu lugng nude 13 83% va & trang thai long vi
khong co ciu tao gel.

Trong p hin nuede ket hop thi nude by cam chiém lugng nhieu hon nude hydrat
vt Wi h:l hop khéng dong bing o 0'C ma o nhiét dd thip hom
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Lutmg nude trung binh cua co thé ngudi khac nhau tir 40 dén 75% trong luong
cua cor thé, phu thudc vao gidi, tudi va tinh trang ¢ thé. Ty 1& nay gram ¢ nhimg nguoi
vid va nhimg ngudi béo phé. Tudi cang nhd ty [& nudc cang cao. & tré so sinh lugng
nrée chiém khoang 80% va sau mof tudn hrong nuede giam can khoang 60%, & ngudi
triemg thanh lueng nuce khodng 55 - 65%. Nude phin ba khong dén trong cac ma,
AU trottg md md chi chiém 25 - 30%, nude & mé lién két chiém 60 - 80%,

Biang B.1. Ham lwgng nwdce trorg mot sb co quan va dich sinh hoc
clia co thé ngudi trrdng thanh

Co quan Ham lrgng nwdc(%) Dich sinh hgc Ham lwgng nuwarc({%)
| Gan 70 Mau 80-82
_"Thzjm 827 Mb hai 89,5 T
| Phéi 79 Nuore tidy o5
_;:uo‘ng 16- 46 Siva a9
o 70 Nuée bot 30.4 B

Nhuw viy nude co trong mo 1é bao, mai co quan tao ra méi trudmg 1ong bén trong
Co thé.
1.2. Sw phin b nwic trong co thé

Nudre trong co thé phan bd & hai kha vye -

~ Nude trong té bao chiém khodng 55% tong lugng nude toan phin cla co thé.

~ Nudc ngoai & bao chlem khodng 45% téng luong nude taan phan Nuée ngoas
té bao l1a nirde lru thong gdm nude & huyédt trang, bach huyét, dich gian bas mé lién
két. xurong sun va nudce trong cac dich sinh hoc khiace (mede bot, dich tuy. mit, dich rudt,
dich vi, dich nio tuy).

Bing 8.2. Sy phan bd nudce trong co thé

Khu vire Ty &%

Nuwéc trong & bao 55
" Nwére ngoai té bao 45

Nuéc trong huyét wong va bach huydt 75
| Nwroc & dich q'an haa 20

Nu&c trong cac dich sink hoe 2 N
—Nwd‘c trang xwong syn

Nuere trang ma lién két 75

1.3. Nhu chu nuwédc cha co thé

Nhu ciu nude kang ngay o nguot [6n khoang 35 g cho mdi kg thé trong. O tré em,
nhu cau vé nude tang gap 3 dén 4 lan so voi ngudi 1om. Teé so sinh can 161 140 £ nuae
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chio mdi can nang. Nhu cdu nude clta co thé khéng nhimg thay doi theo tudi ma con
thay dd1 theo diéu kién théi tiér va dieu kién lam vige,
1.4. Sur thing bang xuit nhip nuwéc - Bilan nwdc

Binh thuong lugng nude vao co thé va luong nuée bai xudt co sur cén bang goi 14
bitan nude. O ngudi khod manh lugng nuée nhap bang lrong nude xuat hay bilan nuée
hdng 0. Cor thé chi ¢ kha nang duy tri thang bang xudt nhdp nude ¢ met mire do nhér dinh.
R4 Joan thang bing xudt nhip nudce trong mot sb bénh vé: néi tidt, thin. s suv tim, gan...

Bang 8.3: Thang bang xuét nhap nudc & co thé

Nwée nhap Nwéc xudt
Nurde qua dwdng ubng 1200 ml Nuwére tidu 1400 ml
Nwéc trong thie an: 1000 mi Nwére qua md hai: 500 ml
Nuwdc tiv chuyén hoa: 30 ml Nwdc qua hoi thd: 500 ml

1 Nwoc qua phan 100 mi

{ Téng cong: 2560m Téng cdng: 2500m}

1.5. Vai trd coa nuwdc trong co thé

Vai trd quan trong cla nude 1a tham gia cu tao co thé thong qua nudc két hop. Nirde
tham gia cac phan tmg hoa sinh trong co thé: hydrat hod, phan img thuy phin, phan img
hap nude va la mot truomg cua cac phan (mg chuyen hoa cua ¢o thé. Nudc la dung méi hoa
tan cac chit dinh dudmg, vin chuyen cac chét dinh dudmg dén cac md vi mang cic san
phim can ba tir chuyén hod cua 1¢ bao dén co quan bai tiét dé dao thai ra ngoai.

Nudce tham gia didu hoa than nhiét qua mq hoéi va hoi thd. Khi nhiét d6 moi
trudmg tang, nude tang thoat ra qua hot thd va mé hdi cing voi nhiét nham giap cho
than nhiét khdng tang theo nhiét do cua moi trudong. Nude dupe dan truyén nhanh khap
co thé nhd hé tudn hoan nén vai tro diéu hoa than rhiét cia nude cang quan trong.

Nuédc tham pia bio v& co thé va cdc co quan théng qua nude trong cac dich sinh
hoc (dich bao khop, dich cac mang va dich ndo tuy). Dich khdp giup choe khép cir ddng
dé dang; dich mang tim, dich mang phdi gitp cho céc co quan nay dé hoat dong.

Nudc tham gia tao ap sudt cua cac dich sinh hoc trong co thﬁ: ciing voi cac chit
hoa tan trong nudc, nrde gop phan tac ra ap sudt cac dich coa co thé,

2. CAC CHAT VO CO

2.1. Ham lwgmg va sy phin bé cdc chit vé co trong co thé

Nuoc nhap

Nuec qua dwsng udng 1200 md
¢ Nwére trong thiFe an 1000 md
! Nuoc tir chuyén hoa 300 ml
mr()’c qua phan 100 ml

Téng cdng - 2500 mi
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Céc chit vé co chitm tir 4 - 5% trong fuomg snh hoc co thé va phan bd khéng déu
& cac md, Mudi v cor ¢o trong thanh phdn tit ca cac t& bao va cic mo cua co thé: xuong
¢6 nhidu can xi, magié va phospho dudi dang mudi phue hop khang tan. Trong cac dich
ngodi té bao, da va b chirc dudi da cé nhiéu natri va clo. Dich trong té bao ¢é nhiéu
kal, phosphat va magié. Tuycn gidp tip trung nhicu iod. Dich da day ¢4 mjt hrong lom
acid clohydeic. Dich tuy cé nhiéu HCO,'. Cac chit vo co lrong <o thé ton tai vo1 luomg
khac nhau tuy thugc chuc ning sinh ly cing nhr nhu céu cua co thé. Mat 50 chét ton tai
voi s0 Jugng Iém nhu natri, kali, clo, can xi, phospho, magié. Mot s& chat 16n tai Voi s6
Itrgmy nho nhu: ied, brom, dong, coban. k&m._; nhimg nguyén tb nay duge goi 13 nhimg
nguyén 16 vi lugng. Mot sb chat co lucmg rat nho trong co the goi l& nguyén tb siéu vi
lieong nhar: crom, silic, titan.. Cae chir niy 6 thé & dang mubi khéng tan hoac mudi tan
trong cic dich ho.g':c & dang két hop véi pratein,

2.2. Nhu ciu cédec chit vé cor clia co thé

Nhu cu vé cac chat vo co cla co thé phu thude vao tuéi va trang thai sinh ly. Déi
vl ngudal trudmp thanh nhu ¢dn chit vé co trong mot ngay nint sau.

Béang 8.4: Nhu ¢cau ¢céc chat vo cor

Chitvé co Nhu cu/ngay Chit vé cor Nhu cdu/ngdy
Na 6g Ca C.Bg
Phosphat 1,59 Fe 0,029
K 44 Cl 4g
| Mg 0,39 Cac nguyén t6 vi lugng

O giai doan sinh ly déc biét, nhu cdn vé mét sb chit co thay ddi Tré em trong giai
doan phat trién nhu chu vé can xi va phospho cao hom ngudn 16m. Phu nit trong thd ky
mang thai va cho con bii nhi cdu vé sat, can xi va phospho cao hon loe binh thudmg.

2.3, Hip thu va bai xuit chdt vd co

Cac chat vé co duoc dua vao co thé gqua dudng tiéu hoa, phan lon duge hap thu &
rugt non vao mau. Mdi mudi co co ché hip thu riéng va chiu su chi ph01 cia nhiéu yéu
6. Cde mudi duge hip thu dé dang nhét 1a NaCl va KC1. Sau khi duge hip thu vae mau,
mudi duoe phén hé dén cac md theo chirc ning sinh Iy cha nd va theo nhu cdu cua co
thé. Thi du sat chi yvéu dén gan. Mat sé mudi nhu can xi, phosphe, magié déa té chirc
xuong hodce ring...

Mudi duroc bai xudt chd yéu qua phin, qua nude tiéu va qua md hét. Nhimg mudbi
duee ddo théi ra phan nhu sat, can xi, phosphat, magié, cic kim'loai ndng (Hg, Pb, Bi,
Cu}. Phin lon cde mudi duroc dio thai ra nuoc ticu nhir mudi natrd, kali, can xi, clo...
Mt phiin NaCl, sulfat duirge dao thai ra md hoi.

s ~ “ - £ A 4
2.4. Vai tro caa cdc chat vo co trong co the

Cac chat v co phan bo khéng déu trong co thé nhung ching dong vai tré quan
trong trong ntiiéu qua trinh séng:
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— Tham gia cau tao té bao va mé: mét s6 mudi cua can xi va phospho & cic mudi
khong tan tao nén hinh dang déc thu coa 16 chirc xuong va rang. Mot s6 mudi khac tham
gia cdu 1ao cac thanh phin quan trong cia té bao nhu acid nucleic, mang té bao.

- ThdIIl g]d binh én protein O trang thai keo trong té bao va mo. Nong do va ty 1¢
cua mét 56 chit vé co anh hudng téi hoat dong sink 1y cua té bao, nhéit 13 cic chat &
dung phitc hgp voi protein,

— Tham gia tao 4p sudt thim thau: dp suft tham thiu cua céc dich rong co thé
phan 1on do céc chat vo ¢o hod tan trong céac dich tao ra. Ap suat nay anh huong tdi su
phan bd cua nudc,

— Tham gia tao nén hé¢ théng dém cua co thé: thanh phén hai hé dém chinh cua
co thé 1d hé dém bicarbonat va hé d8m phosphat 14 cac chat v6 ca.

— Cac chidt vo co con co vai trd dic biét nhu tham gia trong hoat ddng xGc tac
cua enzym. Mot so ion hoat hod enzym: Cl hoat hod amylase; Na', K” hoat hoa
ATPase. Mot o) 101 khac lai kim hdam hoat ddng cua enzym nhir ¢ac kim loal nang. Mot
s6 ion tham gia cau tao enzym hodc coenzym, tham gia cdu tao honmon, tham gia trong
qua trinh dong mau va dén truyén than kinh.

2.5. Mt s chit vd co trong co thé
2.5, 1 Narri

Na" 14 cation chinh cua dich ngoai té bao. Né)ng d6 Na’" mau tir 136-145 mmol/L.
Natri ¢ var trd trong su phin bé nudc va 1ao nén ap sudt thdm thdu cua huyét tuong.
Qua nhiéu Na~ giy tdng ap sudt thdm thiu cla huyet twong, nuéc duge giir lai va din
dén tang thé tich huyét tuo-ng Nong d¢ Na' toan phan ciia co thé lién quan chat che w:rl
lugng nude cia co thé. Na* duy tri cén bang acid - base bai co ché trao dbi Na™/H” &
Ong than. Na' con gitr vai trd trong kich thich than kinh co. Hang ngay luong Na® dwa
vao xdp xi 100 - 200 mmol, duge hap thu tich cuc & rudt non. Thén 12 co quan di¢u hoa
Na" cla co the Na cua huvct trong duoc loc & ciu than va tai hap thu & 6ng than hip
thu Na' chu ycu g ong luen g.m chiém 70%, phan coOn lai ¢ qual Henle va ong luon xa.
Than c6 kha ning hap thu tdi 99% lugmg Na®™ bi loc. Téi hap thu Na' & éng thin chju su
diéu hoa cia aldosteron.

2.5.2. Kali

K" la cation chinh & trong té bao va chiém 98%, K* ngoai té bao chiém 2%. Ning
do K' trong té bao 1a 150 mmol/L, ngodi té bao 12 3.5 dén 5 mmol/L. Duy tri su chénh
léch nong do K', Na* gilra frong va ngoai té bao nhes bom Na', K" ATPase. K™ giir vai
trd quan trong m)ng chuyén hod té bao, dac biét trong didu hoa nhiéu qué trinh hoat
déng séng cva té bdo. K* ¢ vai trd quan trong trong kich thich thin kinh co. Néng o
Kali ¢ vai tro trong di¢u hoa nong dd H',

Can bang K™ ngoai & bao duoc duy tri bét than, Binh thudmg ché d6 an hang ngay
cung cap luong K* khoang 80 - 100 mmol. K" duge hap thu & rudt non, duge loc qua
thin va tai hip thu & éng luon gin. Su bai xudt K* phu thude lrong Na* duoc tai hap
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thu vi nong &5 aldosteron trong tudn hoan, Ty 18 vé néng 89 K gidra trong v ngodi 18
bao i § nghia hét sirc dae bi¢t, sinh ra dién thé hoat ddng cin thiét cho chirc nang thin
kinh co. thng hay giém ndng 43 K* huyét thanh gy rbi loan 1 1é niy din dén loan nhip
nim. li€t co

258 Cle

CI" la anion chinh & dich ngodi 1& bdo cia co thé. Binh thiimg ning dd clo trong
huyét thanh 99 - 109 mmol/L. Civre nang chinh cia C1" 1 duy tri cin béng thé tich dich,
duy tri 4p sudt thim thau ngodi & bdo va trung hod dién. Sy thay ddi ndng dj CI" ludn ty
¢ voi lugmg Na® vt lugng ninde cin co thé. Bit k9 sur thay doi ty 1§ Na® va C1 o the
gop phiin thay ddi cin bing acid - base cia co thé. Chuyén hod CI” lién quan chi che
vin Na” vi nd két hgp vai Na'. CI' con diic biét quan trong trong viée duy tri ciin bing
anion- cation khi trao d6i véi HCOy (Clo shift), Khi :arhum: (C0Os) 1a sén phim
chuyén hoa binh thutmg cia 1€ bao, khuéch tdn wy do qua mang te bao vio huyét twong.
Mt lugng nhd CO; hod tan trong hu:.ré L tuong, phin Iém khuéch tin vio rong hing ciu
du chénh h,.ch vé nong 4, Trong hing ciu co enzym carbonic anfiydrase (CA) xic I:u:
cho phan img hop nude cia carbonic thinh acid carbonic, Acid H:COy phin Iy thanh
wn H™ vaion HCO4', lon H duge dém béi hemoglobin, ion HCOw' trong hing cilu rdy
nén cao hom trong hu}ﬁ u'c::;f nén di khudch tin ra huyét tromg. Dé duy i ciin bing
dién gid C1 vio Lrnnglé hio disi chd eho HCOy. Qud trinh ndy poi 13 su dbi chd cia C1

Khiu phin &n binh thuimg hﬂng ngﬂ].-' ¢ 1ir 70 dén 200 mmol C1° & dang mum vin
N hodc K. CT vir rugt duge hip thu vio mau. Khi qud du thua, CI' duge b xuit ra
N Neu va rnﬁ- héi. Khi qua nhiew md hi lugng aldosteron sé durge b tiet Wing lén va
tiac dong lén tuwu mo hivi dé béo win lwgmg Na® va Cl cin co the.

Hinh B.1. Sir 44i chd cla clo gilra hiing céu va huydt rong

2.5.4. Bicarbonat (HCO; )

HCOy 13 anion nhiéu thir hai ciia dich ngodi 1& bao, 1 thinh phin chinh cta CO;
trong hl.l}:.l twromg va chiém hom 90% lugmg CO4 lmnphun Binh thutmg. hegmg HCOy
trong huvét thanh tir 22 dén 28 mmol/L, HCOy" 1a thanh phin cla hé dém bicarbonat.
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H¢ dém nay hoat déng ngay khi ¢6 su thay dai pH mau. HCO'; ciing 13 dang van chuyén
CO- sinh ra trong qué trinh chuyén hoa chit & cac mé dén phdi dé dao thai. HCO'; duoce
dio thai chi yéu boi thin va sur ting hodc giden 14i hdp thu cida dng thin sé& duy iri c¢in
bing acid-base c¢ha ndi mdi. Giam luemg HCO'; coa huyét trong trong nhiém acid
chuyén hoa. tang hrong HCOY huyét urang trong nhigm kiém chuyén hoa. Trong nhiém
acid, than tang dao thai H™ vao nudc tiéu, HCO;™ duoe tai hdp thu gan nhu hoan 10an
{(90% ¢ onb lugn gan 10% o dng lugn xa). Trong nhiem kiém lwgng HCO' 5 tang, than
tang bai xudt HCO;' ra nude tiéu cling vai Na'.

2.5.5. Can xi

Hon 99% can xi clia co thé ¢6 trong xuong, khoang 1% trong mau va cac dich
neoai té baa. Can xi cé rét it trong bio tuong cac té bao. Nong dd can xi trong mau cao
hon tir 5.000 dén 10.000 13n so véi trong 1é bao co tim va té bio co trom.

Trong mau, can xi tdn tai & mdt vai dang : Can xi 01 do khoang 45%, xap xi 40%
can xi két hop voi protein dic biét véi albumin, khoang 15% can xi két hop véi cac
anion khac nhar: bicarbonat, citrat, phosphat, lactat. S phan bé niy 6 thé thay déi
trong mét sé bénh ly.

Gilam can xi mdu do giam hormon cdn giap, giam magié, giam albumin huye &t
thanh hoiic do tdn throng cdu thin, bénh gan man tinh, suy dinh dudng,

Ting can xi mau do cung cdn giap la nguyén nhan chinh, hodc 1a do cac khéi u
hodc do dung thude lgi nigu gy ting tii hdp thu can Aj.

2.3.6. Phosphat

Phosphat c6 nhiéu trong t& baa song va gilr vai trd dac biét trong nhiéu _qua trinh
hoa sinh. Phosphat ¢6 trong thanh phin acid nucleic DNA, RNA; tham gia cAu 1ao cic
cocnzym; Tham gia céu tao cac hop chit phosphat hifu co glau nang leomg nhu ATP,
GTP, creatin phosphat. 2,3-DPG... Sur thiéu hui phosphat cé thé 1am can kiét ATP, lam
thay déi ndng d6 2.3-DPG trong hdng cau va ai luc cua hemoglobin véi oxy.

Té bao sir dung phosphat dé tdng hop nén cac thanh phan phosphat hitu co. Cac
thinh phan phosphat hitu co chuyén hod tao thanh phosphat vo co ra ngoai 1€ bao vao
mau va duoc diéu ‘hod bai thin, Néng d6 phosphat trong mau khoing 12mg% (3,9
mmol/L) vi chii yéu l1a phosphat hiru co, phosphat vé co chi chiém khaang tur 3 -
4mp%. Trong xuong, lreng phosphat chiém 80% lwgmg phosphat toan phin caa co thé.

3. SU TRAOQ BOI MUOI - NUGC

Tmng co thé. nude va mudi lign quan mal thiét vési nhau va chiu see chi phol clia
nhicu yéu t6. Nuée va muds trong dudmg tiéu hoa duoc hap thu vio mau va dua dén cac
ma. Bong théi, c6 sy van chuyén nurée ciung vor nhimg san pham dao thai dén €O guan
bai tiél nhu dng tiéw hoa, than, da, phdi dé dao thai ra ngoai. Chinh i viy mudi nude
cita co thé ludn dugc doi méi nhér gua trinh trao déi.



3.1. Cac véu tb quvét dinh s1r viin chuyén va phan bb nwéc trong co thé
3.1.1. Ap suit thim théu (ASTT)

‘ Ap suit tham thau coa cac dich duoc tao nén do cée chit hoi tan trong cac dich.
Chit hoa tan trong cac dich cua co thé ¢d ba loan:

- Cic chét dién gai hoi tan trong cac dich nay gan nhu la yeu 6 quyét dinh ap
sudt tham lhuu cua cac dich. Dai voi dich ngoai € bao ndng do Na”, ClI cap hon. Dich
trong tejbao nong 46 K™, ion phosphat cao hon. Céc jon ndy cd vai trd quyét dinb ap suat
thim thiu & cac khu vie trong va ngodi 1 bao nhidu hom so véi cac ion khag,

~ Céc hop chat hiru co phén tur lugmg nho nhu: glucose, ure, acid amin... Cac
chit nay ¢o thc vén chuyén qua mang té bae cong nhu qua thanh mach tuong dbi dé
dang vi vay néng dé cua ching trong cdc dich khong khac nhau. Ap sudt tham théu do
chung lao ra trong cac khu vue duge xem nhur xép xi nhau.

— Cic chét hiru co phdn nt lugng lan dac biét 12 protein: Cace khu vure cva o thé
co su khdc nhau vé luomg profein vi véy dp suAt tham thiu tao ra bai protein cung khac
nhau gira cdc khb vue nay Ap suft thim thau do protein tao ra duroe goi 4 ap suat keo.
Ap suil tham thdu et 14c dung gifr nude va kéo nude vao khu vie no chiem gilr. Noi
ndo co ap suat tham thau cao nudce s& di vao noi d6 va lam piam dp sudt thim thau, moi
trurémg o nén dang truong dé duy o hoat dong sbng cia té bio.

3.1.2. Ap Iyc thuy tinh (ALTT)

Ap hge thud tinh duge tao ra do luc €p cia nude vao mang t& bao hay do ap lye
cud dong maw ép vao thanh mach. Ap luc thuy 1inh 6 tc dung ddy nudc ra kkoi noi né
chiém gilr. Khu vue nao ¢o6 ap Iygc thuy tinh caoe nuéc sé 1o khu vire 36 di ra.

3.1.3. Cén bdng Donnan vi dp sudt do keo

Thi nghiém cua Donnan: Liy mdt binh dugc ngian déi hinh biang mér mang bin
tha:u bd vao mdi nira cua binh céc mudi NaC] va Na proteinat (RNa) riéng biét. Cac
mubi nay co ndng dé khic nhau twong tng vl a va b. Nudce va cac ion Na', CI” qua
mang dé dang, ion keo proteinat (R) khéng qua mang. Sau mot than gian khueLh tin,
can bang dwoc thiét 14p va gm irang thai cén bang Donnan. Khl di c6 su can bang, tong
dién tich cac¢ ion duong bang tong dién tich cac jon dm & mdi phia cua mang.

(3 trang thai can bang Donnan, khu vac ¢6 ion keo proteinat ¢d 4p sudt tham thau
cao hon. Sy chénh Jéch ve ap sudt thim thau nay do ion keo va do ion khuéeh tan tgo 1a
¢oi 12 4p sudt do keo.

3. 1.4 Mt 0 yéu 16 khdc

MOt sé yéu 1 khace ciing anh hudng 161 su van chuyén nude do 12 sire bén thanh
mach, ste bén coa mang 18 bao, e ¢a bép cha tim va e lromg mau.
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3.2. Su trao ddi mubi nrdce va cic chat giira cde khu vee
3.2.1. Sur trao dbi nuéc va cde chit giita huyét tieong va dich gian bio

Ngan cach gira hai khu vue nay la thinh mach. Gilra hai khu vye ¢6 sy khae nhau
vé ndng do protein, nén c6 si khac nhau vé ASTT. Trong huyét tuong ndng dd protein
60 - 80 ¢/L, tao ra ASTT long mach 13 25 mmHg. Dich gian bao it protein hom nén
ASTT la 10 mmHg, Huyct ap khac nhau tuy phin cia hé mach: huyét 4p mao déng
mach 1a 30 mmHg, huyét 4p mao tinh mach 1 15 mmHg. Ap sudt thuy tinh coa dich
gian bao la 8 mmHg, Sy trao d6i nude giira huyét tuong va dich gian bao %4y ra theo so
do sau;

Mao ddng mach Mao mach Mao tinh mach
HA:30 ASTT:25 HA:23  ASTT: 25 HA:15 l ASTT:Zf
ASTT:10 ALTT:8 ASTT:10 ALTT:H
Chénh lgch +7 mmHg Chénh léch - 8 mmHg
Nudc va cdc chit dinh duéng di ra Nuoc va cac chat ¢in ba di vao

Hinh 8.2, Su trao ddi nwdc va cac chat gira trong va ngoai thanh mach

- r \ r s . . ~e Ao
3.2.2. Su truo déi nurdc va cdc chat giiva ki viee trong va ngoai 1€ bao

Ngin cach gitta hai khu vuc nay 1a mang té bao, Mang té bao cho nudc qua lai tu
do va thuong di theo cac chét vin chuyén qua mang, dac biét 13 dién gial dé didu chinh
sy chénh léch ap suat thdm thau. Con cac chat qua mang mot each chon loc va theo co
ché van chuyén tich cuc dé duy tri tinh trang chénh léch nong d6 cta nhiéu chit gida hai
khu vuc. lon Na*, K" vin chuyen gua mang 1& bao nho bom Na, K - ATPase. Khi mét
phan tor ATP bi thuy phdl'l 3Na tir trong 1€ bao dira va 2K™ tir ngoai & bao di vao trong
té bao. Sur vin chuyén Na*, K* qua mang té bao 1a qua trinh van chuyén tich cue khoang
25% nang luong cia co the lac nghi duoe sir dung dé duy tri hoat déng cia bom nay.
Ngoai ra si vin chuyén Na*, K' qua mang nhd cédc kénh ion trong giai doan dan truyén
thin kinh co. ton C1° va ion HCO;5™ van chuyén qua mang nhd sy déi chd cia CI theo
dd[lb van chuyf:n ddi chiéu (mdt ion Cl” di vao song song véi médt ion HCO; di rd) lon
H' vin chuyén Lung l'lctat glucose, acid amin theo dang van chuyen cing chidu. H' con
van Chuycn (271 (_ﬂ , K" theo dang di chiéu antlport Cac chit dién giai duoe vén
khuycn qua mang 1é bao con nhe su chénh [éch vE gradient nong, do.

1.2.3. Pidu hoda trao d6i mudi nedc

(3 nguédni khoé manh cén bang nude va cac dién giai trong co the luén dugc duy tri.
Cu ¢he dicu hod can bang mudi nude bao gdm cédc co ché than kinh va co ché the dich
van se tham gia coa mot s6 co quan tiéu hod, thin, phoi va da.
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https://nhathuocngocanh.com/
Cor ché thin kinh

Cic receplor tham thiu va cic receptor the tich cia ving dudn doi nhiy cam vin
nhimg thay ddi ve dp sudt thim thau va thé tich tudn hoan, Khi ap sudt thim thiu huyét
Luromg (Ang tir 1 - 2% s& kich thich sy bai tiet ADH vao hé tudn hodn tang 4 lin. Newpe
Tai. khi dp sudt thim thiu gidm | - 2% s& ngimg bai tiét ADH

~ Coché thé dich

Diéu hod trao dbi mubi nude chiu sy chi phuu ciia nhiéu hormon nhu ADH,
aldosteron, alrionatriuretic protein (ANP).

+ Horman chrrng bii ni¢u vasopressin hay ADH: la pn:phd :Im;n: ong l'h;m L RETH T
dirtn dii va dis 1 & hiu }::11. ADH lam tang i hép thu num: & 6ng thin, ¢ dic nuoe
téw. Giam ADH, giam i hip thu nuée, nude bi dio thai nhidu va gdy dai nhat,

+ Aldosteron: 14 hormon vi thuomg thin, o the dyng ting i hip thu Na™ o dng
thin. Biéu hoa bai tiét aldosteron qua h¢ thing renin-angiotensin-aldosteron-
alrionatriuretic protein (ANPY: 14 peptid duge 1ong hop & tdm nhi cia tim 1.|.!n vl (1o
trong cin bang nude v du,"n gidi. ANP tac dng lén l.'h..ln gy tiing bai tét Na' v nuoe
bing vich tng toc & loe edu thiin v giam tai hip thu Na @ l!lh_b thin.

hat Mao

Tang ASTT
Ha rdaln mEaL

ADH —

i
| Gedm thed e maw

¥ Ti
i ANP —..
[MH“’"M Thisn tang b wudl nalh va nube

Phds
Anglatensin i
N Sl
Co mach
Aldostarone -

i

Argrienainhgan —- Angoiensa | /

Renin

Giam ap susdt thiin Gl Nas va HO

Hinh 8.3. Didu hoa trao A& mudl nude bén hormon va mét sd co quan

4. RO LOAN NUGC - DIEN GIAL

Rt loan nuoe - dign gidi wong co the r.!':.l. thudmg gp wén tam sang v cling rat da
dang. Newvén nhin giy rdi logn nude dign ril phong phii. Vi viy vige dinh 1__|3 ding
mirc &G va nguyén nhan gay rdi loan la cin thiét ¢é co bién phip dic¢u chinh roi loan
dung va kjp thin

Nhimg roi logn nudée trong co thé cb thé 1 thim nude hode thiéu nuee. Nhimg roi
loan dign giai trong co the o6 thé la ting hay ha cac chit dign giai trong mau. Mhimg

chidt dién gl.u wrong mau lién quan chit ch vii sy thay déi nude cua huyét wong la 1on
MNa vaion K.
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CAU HOI LPONG GIA
1. Hay trinh bay vai trd va su phan bd cac mubi v co trong co thé.

2. Hay trinh bay cac yéu t0 quyét dinh toi sur van chuyén va phan bd nudc trong
cor thé.

3. Hay wrinh bay su van chuyén nudce va cic chat giita trong va ngoai té bio, giita
trong va ngoal thanh mach,

4. Hay trinh bay su diéu hoa trao ddi mudi nudc.
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Chwong 1X
HOA SINH GAN

Mot trong nhimg chire l‘IflrlF. quan trong cua gan la chie ndng chuyén hod chay
Cian |4 co guan ¢6 1y 1§ so v the trong ding thir hai sau b co xwong (ndng khoang 2
kg, Cac hoat ddng chuyén hod cia gan xiy ra & cdc 1@ bao nhu md gan (chiém 80%
khoi lugng gan). LA e ngd cia cde chilt vao co thé qua bd méy tidu hod, gan 1 mdi co
quan d¢ by nhiém bénh. Ty ¢ bénh gan-mit thuémg cao hom bénh Iy cin cidc co quan
khac va cic xet nghigm hod sinh dong vai o rat quan trong trong viée chin dodn, theo
i va dicu tn coc bénh ly cua gan.

1. THANH PHAN HOA HOC CUA NHU MO GAN

Thanh phin cic chit cau 1go gan thay ddi wy theo diéu kidn hoat ding, an udng,
thin ky hogt dong cua co the,

Biang 9.1, Thanh phin hoa hoc cda gan tinh theo ty & %

Cac chit 5 1§ %
Hurdro T-75
Chdii kho 25 - 30
Fraioin 12-15
Gihycogen 210
Glucosa i
Lipsid trumg tink 2.0
Phosphadipid 25
Chobasterol 23
Cac enbit khoang ]
Cac wilamin it

Carbohydrai. Chidm khoang 2-10% trong lugng khd cia gan tuy theo tinh trang
cor thé. Carbohydrat & gan chii véu la glycogen.
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Protein: Protein chiém khoang 1/2 trong lugng khé cia gan. Nhitg protein coa
gan la albumin, globulin, mét it nucleoprotein, collagen, ferritin. Ngoai ra, gan con chia
nhi¢u acid amin tu do nhu: eystein, methionin, tryptophan, arginin, glycin, histidin va
nhicu nhit 1a acid glutamic.

Lipid: Lipid gan chiém khoang 5% trong lugng khd cia gan, trong do 40% la
lipid trung tinh, 50% la phospholipid v 10% la cholesterol.

Enzym va vitamin: Gan dam nhan nhiéu chirc nang chuyen hoa quan trong cua
co thé nhd cd mot hé théng enzym rit hoan chinh va cé nhiéu enzym ma cac td chire
khac khéng cé.

Gan chira nhiéu vitamin A’, D, K, cac vitamin nhém B (B, B2, B12,..) vi vitamin
(. Ngoai ra, gan con chira mot s6 ion kim loai quan trong nhu: Fe, Na, K, Mg, Cu, Zn...

2, CHUC NANG CHUYEN HOA CARBOHYDRAT, LIPID, PROTEIN CUA GAN

Chuyén hoa chat ¢ gan xay ra rat manh, phong phu va phire tap. Céc qué trinh nay
dién ra trong té bao gan v nhimg dac tha khac voi cdc co quan khac trong co thé.

2.1. Chiéc nang chuyén hoa carbohydrat

Gian déng vai trd quan trong trong chuyén hod carbohydrate va 13 noi du triy
carbohydrat cua co thé dudi dang glycogen.

Khi ndng dé glucose mau ¢6 xu hudng tang trén muc binh thuong (vi du ngay sau
bira &n hodc sau khi udng duomg), hrgng glucose tir thite an qua thanh rudt theo tinh mach
cira vé gan mét cich S at. gan s& giir lai glucose va ting qua trinh sinh tdng hop glycogen. ]

Gan co thé tong hcrp glycogcn tr cac -ose khac (nhu galactose, fructose, va
manose) va tir cic san phdm chuyén hod trung glan nhu lactat, pyruvat, acetyl CoA..)
nhér hé théng enzym xuc tac chi ¢6 & gan. Ddy 14 diém khac nhau co ban giita gan va co
trong chuyén hoa carbohydrat. Kht co hoat dong nhiéu, glycogen hoic glucose & co s&
phin huy manh nham cung cép ning luong, qua trinh nay sinh ra nhleu san pham
Lhuycn hoa trung gian, cic san pha.m chuyen hod nay s& dugc van chuyen vé Zan dé tan
tao glucose va téng hop glycogen.

Khi glucose miu giam du6i mic binh thuong, gan s&€ tang cuong phan huy
glycogen tao glucose cung cidp cho mau. Mac du co va mit sb mo khic clung luu gilr
glycogen. nhung glycogen & cdc mé nay khéng thé thodi héa cung cdp glucose cho mau
vi enzym glucose 6-phosphatasc - enzym can thiét dé xic tac phin img chuyén glucose
6- phosphat thanh glucose tu do chi ¢d & gan.

Glucose hinh thanh s& qua mang té bao gan vao mau va di dén cic mé cia co thé.
Nhé kha nang nay, gan déng vai tré chu chét trong vige diéu hoa dudng mau cua co thé.
Toan bd hé thong didu hoa dudng méiu bang hormon hoin todn phu thudce vao su toan
ven chue ndng gan.

o} gan. glucose con duogc chuyén hoa thanh acid glucuronic, mdt thanh phé’m can
thiét cho chire ning khir dc cda gan. Ngoai ra gan tdng hop heparin, mot chit chong
dong mau tr nhién c6 ban chat la carbohydrat.
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2.2. Chikc niing chuyén hoi lipid

— Qua trinh thoa hoa hpd: Qua trinh B-oxyhoa acid béo xay ra manh mé & gan lao
ra cic mau acetyl CoA. Mbt phan nhd acetyl CoA duge d6t chéy trong chu trinh acid
citric & gan dén CO0; va H:0 va cung cip ning luong cho hoat dong cua gan; mit phan
acetyl CoA dwoc pan su dung tong hop cholesterol. acid mat; phén 16n acetyl CoA duge
té bao gan s& dung dé 1ong hop thé cetonic. Thé cetonic sau khi duge téng hop ¢ gan s&
Vo mau va dén cac mé khic, & cdc md nay thé cetonic duge chuyen trd lal thanh acet_yl
CoA dé cac mé st dung, dac biét 13 ndo va thdn. Nhu viy, thé cetonic Ja dang vén chuyén
acctyl CoA trong mau tir gan dén cac mé khac.

— Qua trinh téng hap lipid: Nhiéu co quan va md trong co thé cé 16ng hop lipid,
dac biét 1a mo md ¢6 qua trinh téng hop lipid manh. Tuy nhién tdng hop lipid & gan c6
v nghia quan trong. Lipid dugc hdp thu ¢ rudt dudi dang cac thanh phe"m ciu tao nhu
glycerol, acid béo {(hodc & dang nhimg hat nhd tuong rit nhé), mot phan nho s& duoc thi
t6ng hop thanh lipid & t& bio niém mac rudt va duge van chuyén vé gan trude khi dén
cac mé khac. Gan tip hop nhiéu cdc phospho lipid va gan déng vai trd quan trong trong
viéc vin chuyvén lipid trung tinh, cholesterol ra khéi gan, tranh ¢ dong m& ¢ gan. Khi
chire ning gan bj suy giam, qud trinh tdng hop va van chuyén lipid ra khoi gan bi rdi
Joan ¢ thé din dén v dong m& & gan.

Gan tong hop phin lén cholesterol trong méau. Qua trinh este hoa cholesterol 6
thé dién ra & gan hojc huyét wong va enzym xdc tac cho cdc phin img este hod nay chi
do gan san xuét, Lugng cholesterol este hoa chiém khoang 60-70% lugng cholesterol
toan phdn huyét tuong. Khi suy giam chic ndng gan, ty 1& cholesterol este hod/
cholesterol todn ph:;‘m s€ glam.

2.3. Chire nang chuyén ho3a protein

Gan téng hop toan bd albumin va mét phan globulin huyet thanh. Ngoai ra, gan
con tong hop fibrinogen, ferritin, prothrombin cling nhir phin lon cac protem huyét
tuong khae. Khi suy giam che niang gan, ty so albumin/ globulin (A/ G) s& giam, va
XUt hién cac rdi loan vé dong mau.

Gan con tong hop rit nhidu cac acid amin tir cdc acid cetonic dé cung cip cho cac
md téng hop protein.

Gan chira nhiéu enzym xic tic cho qui trinh thod hod acid amin, déc biét céc
cnzym transaminase xiic tc qua trinh trao dbi amin nhu AST (GOT) va ALT (GPT). Khi
t¢ bao gan bj (6n thuong, cac enzym trunsaminase duge giai phdng khoi té bio va ting
cao trong huyét thanh, c6 khi tang gip nhleu 1an binh thuéng (dic biét 12 ALT). Trong
mdt s& trudmg hop tdn thuong huy hoai t bio & muc do siu hon, mdt sb enzym & ty thé
van nhy glutamat dehydrogenase (GLDH) ciing xudt hién va tang cao trong huyét thanh.

Gan cb vai trd rat quan trong trong qua trinh khir ddc. Gan 1a noi duy nhit téng
hop uré nhd qua trinh tong hop uré tir NHj3, mot san phidm cia qua trinh thoai hoa acid
amin. Cac enzym tham gia qua trinh ton;, uré & gan hoat d6ng manh; khi 3/4 td chirc
van bi huy hoai hodc cat bo. chirc ning téng hop wré cua gan van binh thudng.
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Gan tham gia vao qua trinh tl}oéi’hoé hcmoglobin, tao bilirubin ty do va dic biét,
tao balirubin lién hop (dugc got 1a sac 16 mat) dé dao thai qua mat.

3. CHUC NANG TAO MAT

Gan san xuit mat lién tuc, du trit trong tui mat va bai tiét ting dot vao ta trang.
[.uong mat bai tiét trung binh hang ngay & ngudi trudng thanh 1a 1000 ml.

3.1, Thanh phin hod hoc cia mit

Thanh phan hod hoc chinh clia mat 12 mudi mat, sic td mat, cholesterol.

Bang 9.2. Mot sb d4c tinh va thanh phdn hoa hoc chinh clia mat

Mat & 8ng gan Mat & tii mat

Ty trong 1,008-1,013 1,206-1,048
pH 75 6.8
Nuée 87.6% 86%

| Chat khd 2.4% 14%
Mudi mat . 0,6% 7%
Mucin, sac t& mat 0,5% 4 1%
lon vd cor 0.7% 0.8%
Lipid trung tinh 0,3% 1,9%
Acid beo 0,08% 0.1%
Phosphatid 0.05% 0,2%
Cholesterol 0,15% 0.6%

Thanh phin quan trong nhit ciia mét 13 acid mat. Cac acid mét 1a san pham thoai
hoa cudi ciing cua cholesterol & gan, Trong mat ngudi ¢6 ba acid mat chinh 13 acid
cholie, acid deoxycholic va acid litocholic. Céc acid mat khéng dugce bai tiét tir do trong
mat ma duoc lién hop vdi glycin va taurin (mét din xudt clia cystein) roi két hop vot
Na' hoac K tao thanh cac mudi mat.

Mt thanh phin quan trong khac clia mét 14 sic tb mat Sic t5 mét 14 san pham
thodi hoa cita hemoglobin. Sac té mét chu yéu 13 bilirubin llen hop va bilivecdin. Mit ¢o

mau vang (mau cua bilirubin); mét trong tii mat ¢6 miu sdm tir xanh 14 cAy dén nau
nhat (do bilirubin bi oxy héa thanh bilivecdin va bi ¢6 dic).

3.2. Tac dung cila mit

Mait duoc tao ra & té bao gan, dua xudng dy triy & t0i mat va duge dua xudng ta
trang khi thite dn duoce dua tir da day xuong t4 tring, Rudt hip thu tr 80%-90% acid mat
va dua trds lai gan, phan con lai duge bai xult theo phan ra ngoai.

Mudi mét ¢6 tac dung nhi tuong hod lipid cua thic an, lam tang dién tiép xuc cua
lipid vén enzym lipase, d6ng théi hoat ho4 lipase gitip cho tidu hod lip.d duogc dé dang.

~ Mat con c6 tic dung lam tang nhu déng rudt vi luong mét hang ngay dugc bai

xuat xudng rudt rat lan.
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Ngoai ra, gan con dao thai rat nhiéu chat dée cling nhu sdn phim cua cac qua rinh
chuyén hod qua viéc bai xuat mat xudng rudt roi theo phin ra ngodi.

4. CHUC NANG KHU BOC

Co thé udn phai déi mat vdi cac chit ddc hai do chuyén hoa cac chat sinh ra (cac
chat dac ndi sinh) hode do duge dua vio tir bén ngoal theo thue 3n va nuoe udng (cac
chat dde ngoai sinh). Dé tén tai, co thé phai cd mot co ché chong lai cic tac nhan doc
hai va var (ré guan trong nay do gan dam nhiém,

Cac chat doe néi sinh ( Hy0,, bilirubin 1ir do, NH3, ..} va ngoai sinh (alcol, thude
khang sinh, thudc ngu,..} duge gan git lai dé chuvén thanh cic chat khong doc va dao
thai ra ngoal. Gan thuce hién chire nang khir doc theo 2 co ché:

4.1, Co ché ¢é dinh va thii trir

Theo co ché nav, cae chir dae khi dén gan duoce pan pilt la oI dao thai nguyén
dang theo duomp mat vi khéng by bidn doi vé mat hoa hoc. Cae chit doc bao gdom cac
mud kim loat nang (mum Cu, Pb,...}, mat sb chat méu.

Nguari ta co thé thim do chire ning khir déc coa gan bang cdch tiém mot chat mau
(hhdng hodc it doc) vao mau tinh mach vd lay mau, dinh luong chit méau tai nhimg thai
diém nhat dinth. Néu chite ndng gan tot, chit mau sé bj gan gitr lai dé thai 1rir qua dudmp
mat va ham lueong chil mau trong mau s& giam nhanh chong theo théd gian.

1.2. Co ché hoéa hoc

By /o ¢dch khit dic chinh va guar trong cig gan Bic diém eda qud trinh nay la
chat doe dreoe bign d6i hoa hoe thanh chit khdng doc, dé tan trong nude dé die thai ra
ngoar. Vidy nhu qua trinh tao uré td NH,, qua trinh thay phan HOs.

K ddc theo co ché hoa hoe ¢dm dhitmg qué trinh ¢hinh sau:

— Phin img oxy hod: Phin (mg oxy hoa cac chit hod hoe hodc thude cla gan
duge thue lién bot cac enzym <ytochrom P-450, fluvin monocoxvgenase, amino oxidase
hoéc cac dehydrogenase.

— Phan ung khe: Kh aldehyd va ceton, khir nhém nitro.

— Phdu erng thuy phan.

— Phan g lién hop: Lién hop van acid glucuronic, acid sulfuric. glvein, ... Vi
duw bilirulin tr do, phenol. cac din xudt phenol, cac steroid,... hién hop véi acid
glucuronic dio thai theo duong mat hodc theo nuée tiéu.

5. MOT SO XET NGHIEM HOA SINH THONG THUONG PANH GIA TINH
TRANG BENH LY CUA GAN

Bénh ly ve gan cé thé gy tn thuong 1€ bae gan, gay tinh trang & mét hojdc gay
suy giam chire nang té bao gan. Tuy Joai bénh va giai doan bénh ma muc dd tén thirong
té bao r mdl boge suy giam chire nang gan s& biéu hién & nhimg mirc d6 khac nhau.
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§.1. Cac xét ughiém dinh gis ton thwong huy hoai té bao gan

~ Aminotransferase (Transaminase) huyét thanh: Aspartat-aminotransferasc
{AST) hay glutamat oxaloacetat transaminase (GOT) va alanin-aminotransferase (ALT)
hay glutamat pyruvat transaminase (GPT) 14 2 enzym dugc sir dung rong rai trong danh
gia su tén thuong cila té bao gan. AST duoe phén bd rong rii trong cic mé cia co thé,
c6 nhiéu & gan, tim. co xuong; hoat d6 AST va ALT binh thudng trong huyét tuong &
nam gidi 13 10-50 U/L va nir Ja 10-35 U/L. ALT tdn tai chinh trong té bao gan.

— yglutamyltransferase (GGT) huyét thanh: y GT 14 enzym gin ¢ mang té bao ¢o
nong df cao trong than va gan. y GT c6 ndng do cao trong gan, than va tuy. Hoat d6 v GT
binh thudng trong huyét tuong do & nam gidi 1a 9-40 U/L va & nit gidi 1a 9-35 U/L.

— Lactat dehydrogenase (LDH) huyét thanh: Hoat db LDH binh thudng trong
huy¢t thanh do ¢ nam la 135-225 U/L va & n 12 134- 215 U/L. Viéc phan tich cdc
isozym LDH huyét thanh c6 thé cho nhimg théng tin c6 gia tri hon vé bénh Iy mé san
sinh cac isozym (LDHS c6 nhiéu nhat & gan, co xwong) LDHI c6 nhiéu & co tim.

— Gluramat dehydrogenase (GLDH) huyét thanh: 1.3 enzym c6 nhiéu o ty thé 1é
bao gan, tim, than. Hoat d6 GLDH binh thudng trong huyét tuong do & nam giéi la 9-40
U/L va & nir gi6i 1a 9-35 U/L.

5.2. Cac xét nghiém danh gia tinh trang ir mat

— Phosphatase kiém (ALP = alkaline phosphatase) huyet thanh: ALP ¢
ngudn gde chi yCu & xuong (tao cot bao), phan nhé hon ¢ microsom gan va vi vay ALP
duue st dung nhiéu nhét trong chdn dodn 14m sing bénh gan va bénh xuong. Hoat 46
ALP binh thudng trong huyét trong 1a 30-90 U/L.

— Cac xét nghi¢m vé bilirubin huyét thanh: Néng d6 bilirubin lién hop va
bilirubin tu do huy¢t thanh [ ahimg théng s0 co gid tri trong chan doan vang da va bénh
gan c6 tac mat. Nong d¢ trung binh cua bilirubin toan phan huyét tuong & ngudi truong
thanh khoé manh < 1 mg/dL (< 17 mmol/ L), trong dé bilirubin ty do < 0,8 mg/dL
{(bilirubin lién hop < 0,2 mg/dL).

5.3. Céc xét nghiém tham do, danh gia cbhirc nang gan

— Nghiém phap BSP: Nghiém phap can cir vao kha nang giir chét mau bromo-
sulfo-phtalein (BSP) trong huyét tuong va thai vao mat cua gan.

— Albumin huyet thanh: Néng d6 albumin huyét thanh binh thuéng dao dong tir
35 ¢/l.- 50 p/L, chiém 53% - 65% protein toan phan huyét thanh. Albumin 13 protein ¢6
y nghia nhat dé dinh tinh kha nang tdng hop chét cta gan.

— Alpha-foetoprotein (AFP) khong phan anh tén thuong gan hoac suy giam
chirc nang gan ma thudng dung giup chan doan ung thu gan nguyén phat. AFP 1a mét
glycoprotein ¢6 & bao thai va bién mét sau khi sinh 4 tuan do gan ngimg téng hop. AFP
tang rat cao, hang tram lan so véi binh _thudng ¢ ung thu gan nguyén phat, tang it hon &
ung thu gan thir phat, viém gan virus cAp, viém gan man tinh.
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CAU HOI LI'ONG GIA
[. Néu thanh phan héa hoc vi vai trd cia mit trong tiéu hod lipid & rudt.
2. Vai tré cua gan tham gia vao didu hoa glucose mau.
1Y nghia cia viée tao thé cetonic gan?
4. Vai trd clia gan rong chuyén hod protein.
5. Trinh bay che cor ché khit dac cda gan,
6. Trinh bay mdt sé xét nghiém théng thudmg danh gia tinh trang bénh 1y cia gan.
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Chuong X
HOA SINH THAN VA NU'OC TIEU

1. THAN

Hai thin cua nguéi truomg thanh ning khoang 300 g, chiém 0.5% khoi lugng co
thé. Tham sur dyng ton 8 - 10% tdng luymg oxy cva co thé, Hing ngdy khoang 1.000-
I 500 1§t mau gua thin, trong dé 10% lam nhi¢m cy cung n:flp chit dinh dudmg che thin
vi 907 lam nhiém vu bai tiet. Thin ¢ cae chire ning chinh sau; bii tiét cde chin cin bi;
tham gia dicu hoa thing bdng acid-base: tham gia chuyén hod cic chat va tong hop mot
s chat chire ndng ndi tidt

1.1, Chire niing bai tiét

Sur bt tiét mude tiéy xay ra & dom v chirc ndng cia thin I3 nephron. Mai thin co
khoang | - 1.5 tn¢u ncphron. Mbi nephron gom mot bd bao mach duge boe b bao
Bawman, ong thin {bao gom 6ng lugm gin, quai Henle, dng luon xa v dng gop). Su b
et nuoe ticu nhd hai qua trinh siéu loc va tai hap thu. Sidu loe 1A gai doan diu coa qua
trinh tao thinh mude ticu, hing ngay c6 6i 180 lit nude tiéu ban ddu duge hinh thinh.
Chu trinh 1 hip thu xdy ra & ong thin.

L1 1. Qud trinh lpc o ciu thin

Mao mach ciu thin cho nude va cac chat co phin tr nhd trong méu qua lai dé
ding va nhu mgt mang chan cée phian ur cd Kich thanie 16m (cic proteimn cd tgng lugmg
phin tr >70.000). Vi viiv nudc tidu ban diu (nirde tidu a trong bao Bawman) cd ning
46 cac chal giong nha trong huyét tuomg tnr protein). Nhiéu yéu 16 khic nhau anh
huimyge dén qua trinh siéu Joc cia thin: kich thude cia phin ur dugc loc, tinh trang huyet
dang cue b hay heu lugmg maw, sy tich dién va hinh dang cia phan tir protein.

Ming mach cdu thin disge cdu tao bin 3 1ip:

- Lip ndi mac bao (Bawman): La lop tiép gidp von mao mach, o div co nhimg
cuta s dudmg kinh 500 - 1000 A
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~ Mang co ban: La lép gifta, gém 3 [op day khoang 3200 A..

— Mang biéu mo liép giap vat bao Bawman: La nhimg té bao cao 350 — 500nm,
¢6 nhitng khe tréng khoang 250 -500 A

1.1.2. Qud trinh 1di hip thu é éng than

Ong thin dugc cau tao bat mdt |dp té bao co cidu tao nhu nhung mao. Céac chat
duge ta1 hiap thu o 6ng thin rit khdc nhau.

~ Chat khéng duoc tdi hdp rhu Mot s6 chit duoc dio thai qua cdu thén nhung
Khone dugc 141 hap thu & 6ng thin nhu inulin, manitol, natri hyposulfit. Vi viy do do
thanh thdi cua cac chét nay dé danh gia mac ¢ t6n thuong cua céu than.

—  Tdi hdp thu hoan toan g!ucose Trong diéu kién binh thudng, glucosc dugce loc
qua LdLl thdn véi tde d6 150 g/24 giér va hiu nhu dugce tai hép thu hoan todn nén trong
e tiéu chi ¢6 6 mp/24 gid. Qua trinh tai hap thu & dng lugn 14 qué trinh vén chuyén
tich cuc can nang luong 1a ATP va nhd chat dng véan chuyén, do 1a sw hap thu Na™.

— T h(fp thu 99% nuce. Nude duge ti hip thu & éng luon gdn. éng luon xa,
quai Henle va dng gép. ol ong lugm gan nudc duge tai hap thu 80%. str tai hip thu nudc
& ddy duge goi 12 su tai hip thu “bat bude”, nudce duge 14 hap thu cing voi natri, sy tai
hdp thu Na~, Cl va nude la tuong duong cho nén nudce tidu khéng bi ¢d dac hodc hoa
loang. O quai Henle va dng tugn xa, 90% luong nude con lai duoc tai hip thu. phu
thudc vao ADH mot hormon chéng bai nigu.

— Tdi hdp thu phan lon Na', CT vé uré: Sy tai hap thu Na* rt phirc tap, & ong
lirom gan 70% mu01 dugre tdi hdp thu. Su hip thu thay dbi NEUoe chién voi ap luc dong
mach thin. Yéu 10 chinh gdy su tai hip thu 13 dp svat thim thau va ap lue thuy tinh
trong mao mach dng thin. Su giam cia dong man qua thin (ha huye dr 4p, giam thé tich
mau) gy tang su tai hip thu & dng lugn gan dé ha thap luong Na' ddo thai ra nudc tiéu

\a newuoc lai.

Sur tai hap thu Na” & éng lugn 14 qua trinh tich cue dai hoi nang luemg lém tuong
duone vai su tiéu thu 24 g glucose/24 gid, nghla [a chiém 90% su tiéu thu oxy cia thin.
C1 duoe tii hap thu thy dong song song véi Na O quai Henle, sy ti hap thu Na" 14 thy
dong theo gradient dién thé gay ra bar Cl. (3 bng gop ciing ¢6 su tai hap thu Na’ v chiu

anh huong cua aldosteron. Cudi clng luong natri con lai trong nude ticu la 100 — 150
mEqg/24 go,

Uré duore tai hip thu dén 40 —50%, 12 qua trinh tai hdp thu thy ddng hoan toin va
phu thude vao ndng d§ uré trong mau.

- Chét dwoc bai tiét & cdu than, dng thin va tdi hdp thu & éng thgn: Acid uric

duge cdu thdn loc khoang 6 mg/phit, éng than bai tiét khoang 6 mg/phit. O éng than 95

9895 luemg d6 duge tai hap thu, luong acid uric dao thai khoang 0,33 mg/phit tuong

derms. 600 mg/ 24 gio. Creatinin duoc loc qua cdu than va ciing duoc téi hap thu & bng
than. Creatinin dugc ¢oi nhu mot chi sb dé theo di chire nang thén.
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— Tdi hip thu profein: Thin tai hip thu phin lon nhitng protein da duge loc qua
cau than. 99% albumin loc qua ciu thin duoc tai hap thu & éng lugn gan. Di vai cac
protein ¢é trong lugng phan tr nho ciing dugce tai hap thu hdu hét & dng lugn gan. Boi
viy, protein duoc ddo thai ra nude uéu mdt lwong khang dang ké. Cac xét nghi¢m thong
thiremg khdng phat hién dugc va duge coi nhr khéng ¢d protein.

1.2. Chire nang chuyén hod

Chuyén hoa chit xay ra & thin rit manh nhimn cung cip ndng lugng cho than hoat
dong {1than su dung 10% teomg oxy cda todn co thé).

— Trong than chuyén hoa carbohydrat chiém wu thé, chu twrinh pentose xay ra
khong manh. cha yéu 14 con dudmg dudng phan.

- Vai chuyén hoa lipid, cac lecithin duge ki phosphat nhé glycerophosphatase,
cac thé cetonic duge thodi hod hoan toan.

- Vi chuyén hod protein, than c6 nhiu hé théng enzym khir amin. Cling nhur
garn, thin ¢o qua trinh khir nudce cla creatin tao thanh creatinin va ngimg tu acid benzoic
vl glycin d€ tao thanh acid hyppuric.

1.3, Vai tro ciia thiin trong thing bang acid - base

Th:in diéu hoa thang bing acid - base bing cdch tdi hép thu bicarbonat, git lai Na*
bai tiét H" va dao thai cac acid khong bay hoi nhu acid lactic, thé cetonic, acid sulfuric
(san phim cta chuyén hoa protld) acid phosphoric {san pham cua chuyén hoa cac
phoSphOllpld) Cac ac:1d nay két hop véi cac cation ma chi yéu 1a Na*. Cac cation nay
s& dugc tai hap thu & té bio & ong than thé chd cho ion H' dao thai ra ngoai.

C6 3 co ché chinh _diéu hoa thang bang acid - base nham duy tri huong bicarbonat
cd trong khu vuc ngoai té bao (hinh 10.1):

— Than tdi lmp thu bicarbonat: Gin 90% bicarbonat duoc tai hap thu & onb lugmn
gan. Trong té bao ong than CO; va H;O dugc tao thanh trong cace qua trinh chuyén hod,
sé chuyén thanh H2C01 dudi tae dung cua carbonic anhydrase. HCO; phén ly thanh H’
va HCOy . lon H' dugc bai tiét ra khoi té bao & ong than, HCO; cing vai Na' duoe tai
hép thu tre lai mau.

- T han dao thai ion H dwdi dang mudi acid vi acid khdng bay hoi: & 6ng lugn
Xa ion H duoe dao thai thé ¢hd cho Na' da dugc tai hip thu cung véi HCO5 , Na” i
cic mubi phosphat dinatri chuyén thanh muéi phosphat mononatri, pH ciia nuéc tiéu
ciing giam. Than dao thai cic acid khdng bay hoi nhu thé cetonic, acid sulfuric, acid
phosphoric.

— Thdn Jao thai ion H duci dang mudi amon: Mot co ché nita cling xay ra ¢ dng
leon xa 1a té bao dng than hai tiét ion H" duoi dang mudi amoni. O té bao dng luon xa,
amonic duoc tgo ra chu yéu do thuy phén glutamm dudi tac dung cuda glutaminasc;
amoniac khuéch tan thu déng ra nuée tiéu cung véi H' ddo thai dudi dang mudt amont.
Hang ngay ¢6 khoang 30 — 50 mEq ion H" duoc dio thai dusi dang mudi amoni va
khoang 10 — 30 mEq dudi dang cac mudi acid khéc.
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1.4. Chérc phin nji tiét

Than ¢ vai trd diéu hang dinh ndi mdi. thang bang nude - dién giai. va huyét ap
théng qua hé thong renin - angiotensin - aldosteron.

Hé théng bén canh cau thin tong hop bai tiét ra mét ensym la renin trong luong
phin 1r 40000, ¢é tac dung thuy phin protein. Renin duge bai ticét vio tinh mach than.
Trong miu, renin 1ic dung dic hiéu trén protein ld angiotensinogen duge tong hop to
aan. Renin thuy phin Lién két pepuid gitta acid amin thir 10 va 11 gial phong angiotensin
I. khong ¢o tac dung sinh hoc gdm 10 acid amin. Mot enzym khic cua mau cdt 2 acid
amen o diu O tan (His va Leu) cla angiotensin | tao thanh anmotensin 1 ¢d cac tac dung
sinh hoe. Co mach va tang huyét dp manh gdp 50 lan so véi adrenalin, co co trom, tang
hii tiét aldosteron cia vo thuomyg thén.

Angiotensin Il ¢d doi séng ngan. s& nhanh chéng bi enzym aminopeptidase thuy
phin cat Asp o dau N tdn tao thinh angiotensin IT1. Angiotensin IT va Tl co chit thu t]u

o ming & bao viing cdu cua vo thuong thin va chiing kiém soat su téng hop. bai tiét
aldosteron,

— S dicu hoa bai tiét va gidi phing renin

+ H¢ thc:mg than kinh giao cam va catecholamin di¢u hoa gial phong renin qua
trung wan cua chat cam thy beta adrenergic (chat giai phong adrenalin. HE giao cam by
kich thich gay tang bat xudt renin,

+ Ihayv ddi ap sudt tiéu ddng mach: ha huyét ap, luu lwong mau dén than giam
lam tAng su bai tiét renin.

+ {ang nong do Na' ¢ 1€ bio ong thin lam giam bai tiét renin va nguoce lai.

+ Angiotensin 11 uc ché nguge lai su bar tiet renin. Hidn tirgmg (e ché ngugre nay
€O val ro guan trong trong didu hoa hé thdng renin - angiotensin (hinh 10. 2)

Kich thich hé giao cam

Angiotensinogen (-} Tang Na® t& bio dng than
| )
Anviotensin RENIN '(:_T“‘Ha huyét dp

}

Angiotensin I _~{-) () Ha Na” té bio ong thin

Hinh 10.2. Co ché didu hoa bai suat renin
— Sw diéu hod tdng hop va bai tiét aldosteron

+ Néng d6 Na' mau: Su téng hop aldosteron tang khi ndng dd Na™ mau ha. Khi
Na' mau ha hon 10 mEg/l, aldostcron dugc tdng t3p hop bang cach chuyén
coriicosteron thanh aldosteron.
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+ Ndng 46 K~ méu: sy tang K mau sé kich thich su chuvén cholesterol thanh
pregnenalon dé thanh aldosteron.

Non;: d¢ Na trong mau tang {(ap sudt thim thau khu vye ngoai (¢ bao tang va anh
huomg den té bao ving dudi doi) pay tang bat suat ADH din dén sur tang tai hdp thu
NLKTC <Y 0n<f than va tac dupg tror lai dén su bai tiét renin (hinh 10.3).

Corticosteron Cholesterol

Ting Na'/mau  Ha Na'/mau " l Y+ Tang K"

Aldosteron —l

Remin
TADH A%ﬁ'

L]

ANGIOTENSIN It

Hinh 10.3. Diéu hoa ba tiét aldesteron

[hém bai tiél véu 10 tao héng ciu (ervthropoietin). cic loai prostagladin va vitamin D3.

2. NUOC TIEU

Nude tiéu 1a dich bai sut quan trong nhit chirta phin [ém cde chat cén ba cua co
thd. Nhing thay dcu vé cac chi sb hoa ly va dac biét 13 nhimg thay d6i vé thanh phan
hod hoe ctia nwoe tidu phan dnh céc rdi loan chuyén hoa.

2.1. Tinh chiit chung ciia nwoe tiéu
2. 1.1, Thé tich nude tiéu

1hé tich nuge tidu trung binh ¢ ngun lém trong 24 gia khoang 1.000- 1,402 ml.,
tuong duong 18 - 20 mlkg thé trgng. The tich nude tiéu thay ddi theo dieu klen sinh Iv,
bénk Iy. Luong nuoe tigu it khi udng it nude hodic lam viée trong diéu kién 4m va néng
ra nhiéu md hai. Troag mat sb truémg hop bénh ly, nrdce tidgu co thé >2300 ml./24 gié
(Vi du: bénh dai thic dudng, dai thdo nhat). Lugng nude lidu cdng ¢ thé dugi 750
ml./24 gi& trong truemp hop thidu niéu hodc vé niéu {viém cu than cip. viém ong than
ciap do ngd déc, mat mau, bong nang).

2.0.2. Cic tink char vit Iy cia nude fiéu

~ M sde. Nude tiéu e miu tir vang nhat dén mau hd phach twy theo hrong
nurde tiéu va do dam dac. Nhimg sac 16 chinh trong nuoc tidu l2 edc san phém ¢é nito
nhur urobilin (san pham oxy hoa cla urobilinogen), cac dan Sua!. caa indoxyl. & bénh
£an - mat. nude ticu cO mau ndu ving cua bilirubin. Nude tiéu mau hong do ¢d mau,
Nudre tiéu duc nhu nuge vo gao do ¢d dudng chip.
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Nudc tiéu binh thuong lay trong d1eu ki¢n dung quy cach thudny trong suot Sau

m@t dé mot thoi gian ngén, nude tidu xuat hién dam may van duc cla nhimg té bao ngi

mo va urosomucoid, lo img o giira hay day dng tuy theo ty trong nude tiéu. Nudc tleu

dé chd mat hay lanh 6 thé xuat hién can acid uric, mum urat hodc phosphat ling xudng

day lo. Khi dun gin s6i, mudi urat s& tan, nlmmg mudi phosphat khdng tan trong moi
trudng trung tinh hoac kiém va tan trong méi truémg acid nhe.

— DS sanh: PO sdnh cua nude 1éu binh thudmg cao hon nudc. Khi ¢é mau, mu,
protein, dudng chap nude tieu sanh hon va ¢é nhiéu bot.

— Mui: Nude tiéu cé6 mui dac biét, & ngoai khong khi nude tidu ¢6 mui khai do
uré bién déi thanh amoniac. Trong mat sb wruémg hop bénh ly nude tiéu ¢6 mui ceton,
moi hor.

— Stre cdng bé mat cia nuée tiéu: Sic cang bé mat cua nudce tiéu thip hon nudc
khoang 64 — 69 dynez'cm {sirc cang bé mit cia nude 1a 72 dyne/ cm?). Trong viém gan,
tic mat, nude tidu c6 mudi mat gdy giam suc cing bé mat.

— Ty rrong: TY trong nudc tiéu thay doi trong ngay. TY trong cia nudce tiéu 24
gir o didu kién 15°C dao déng trong khoang 1,005 — 1,030, trung binh 1a 1,018 + 0,022.
Trudng hop dai thao dudmg, ty trong nudc tiéu c6 thé téi 1,03 — 1,04, truomg hop dat
thao nhat ty trong nudc tiéu thap

— pH: pH cua nude tiéu 24 gid hoi acid, trong khoang 5 - 6 pH, trung binh la 3.8,
pH nude ticu acid do syt ¢6 mat cua acid acetoacetic, acid uric, phosphat acid va cac
muoi amoni. pH thay déi theo ché d8 an: an nhleu rau, pH nudce tiu acid nhe. ¢t khi
trung tinh hoac hoi klem, an nhiéu thit pH nudce tiéu acid manh: lao déng manh vé eo
biap. hoat déng thé duc thé thao lam ting d6 acid ciia pH nuée tiéu. Trong dai thio
dudng nang, pH nude tiéu acid do bai suat cac thé cetonic. Cac truomg hop viém bé thin
va bang quang, pH nudc tiéu tré nén kiém do phan émg 1én men amoniac. (3 bénh nhin
viém da day da acid, pH nudc tidu sau bita an thudmg kiém.

2.1.3. Thanh phin hed hpc cia muedc tién

Bang 10.1. Thanh phén trung binh cac chat trong nwdc tidu 24 gidr

| Anion (gam)

[Ep—

Cation {gam}

Chét hiru co {gam)

clorua 6 - 12
phosphat 2,5-4,0
sulfat 2,0 - 3,5

Na“ 4,0 - 6,0
K'20-30
Ca™0,15-0,26 -
NH," 0,3 -1,2
Mg 0,10 - 0,20

ure 20 - 30

craatinin 1,0-18
aciduric04-0,8

acid amin 2,0 — 4,0
acid hyppuric 0,1 -1,0
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Cdc chit vé co

— Clorua: Néng dé clo trong mroc tidu phu thude vio ché dé in. Trong vigm
than, nhiém trimg clo giam trong nuge tidw.

— Phosphat: Su bai SuAt phosphat tang & nude tiéu gip trong cdc bénh nhuvén
xueng. Uru nang tuven giap va thiéu nang ¢in giap trang.

Céc chit hivu co

— Uré: Luong nito tir uré trong nude tiéu chiém 80 — 85% nito toan phin clia
nudre tidu, Nong dé uré trong moc tiéu ty 1& thudn véi ché do an giau dam, sdt cao, dai
thio dudmg, uv ning tuyen thuong thdn, nhlcm déc asenic va phospho. Nong d6 ure
(rong nudc tiéu giam do tén thuong bidu md dng than nhu viém thén cip do nhiém doc.

— Creatinin: Su bai sudt creatinin trung binh & ngudl treomg thanh nam gicn 1a 20
- 23 mg'kg thé trong. Teo co, thodi hod ¢o, vu nang tuycn cdn gidp trang creatinin trong
nirde ticu tng.

~ Acid uric. Ché d8 in nhiéu dam, lwomg acid uric ting. Trong viém thin, bénh
chuyén hoa nueleoprotein o & bao nhu bénh bach ciu, acid uric nude tiéu tang.

— Acid amin: Nude tiéu chia tit ca acid amin, mai acid amin chiém khoang 10 —
30 mg trong nuoc tidu 24 gid; riéng glycin va histidin ¢6 nong d6 nhiéu hon, khoang
trén 100 mg; 24 gid. O phy nir sy bai sudt histidin cao nhét vao gitta ngay thir 15 — 20
cua chu ky kinh nguyét .

— Céac hormon, vitamin, enzym: Trong nude tigu 6 amylase; cdc vitamin B1, PP,
C va cic dang dan xvar cda ching; cdc hormon sinh duc nam, sinh duc nir. vo thugng
than dudi dang dan suat gluco liégn hop.

Viée dinh huong mét so chit trén trong nude tiéu o gia tri chin dodn mot sé bénh,

2.2. Cde chit bir thwomg trong nirée tiéu

Cic chdt duoe goi 1a bt thuémg La nhitng chit chi xuit hién trong cac truong hop
bénh ly.

~ Carbohydrat: Nuée tidu binh thutmg ¢6 mét hugng nho cdc ose nhu: glucose,
fructose, arabinose, galactose, nén nudc tiéu cé tinh khir veu vi khé phat hién bang
phin uny kha thuoc thir Feling. Trong bénh dai thdo dudng, nong dd glucose trong mdu
tang qua ngudmg (1.7 g/l } va bi ddo that ra nudce tiéu. Trudmg hop glucose mau khong
cao nhung kha nang tai hd]] thu cua éng thin giam, thi glucose xual hién trong mréc
tiéu. Trong mot &b bénh rdi loan enzym bam sinh trong nudc tiéu sudt hién galactose,
fructose.

~ Protem: Nuoc tiéu binh thuong o6 mot lugng nhd protein, khoang 50 — 100
mg 24 widv, bao gdm $5-60% nguf’)n gdc huyét thanh (trong d6 40% la «lbumin, con 1a
14 15G va cac manh coa fgA, chudi nhe lamda. kappa) khodng +40% la cac glycoprotein
¢o nguon goc 1ir thin va cde duong din nude tiéu. V¢i nong 49 protein it, cac xeét
nghiém thong thiromg khéng phat hién dugc nén nudce titu ngudi binh thuimg duge coi
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la khéng cé protein. Nong do protein trong nuée tidu 150 mg/29 gitr dugre cot 1a bénh
lv. Bénh ddi thao dudmg vai ton thuong sém & than xudt hién mot Jugng albumin rit
nha trong nude tiéu, goi 1a albumin nigu vi leong.

— Cde chdt cetonic: Nude tigu binh thudmg chira vai miligam acid acetic/1 lit nurde
tiéu va vai ram miligam aod beta hvdrn-wbuth Céc chit nay tAng trong tnromg hop dot
Jau medv. trong bénh dai thae dudng va sau mdt s6 truomg hop ding thude mé.

— Sid¢ 10 meit. mudi mdt: Sae th mat 14 bilirubin lign hop, sic td mat va mudi mit
xual hign o nude tidu trong cie trudng hop ton thuong gan va dudng mat, nhit 13 trong
cie trudrng hop vang da do viém gan va tdc mat.

— Hbng cdu va hemoglobin: Nudce tiéu c6 héng ciu trong viem thin cép, lao thin
va unyg tha thin. Nude tiéu co hemoglobin trong cdc trudmng hop sét rét ac tinh, heang
dan do tiéu huyét, bang ning.

~ Porphvrine Npudi binh thudng hiang ngay bai sudt khoang SO —200 mg
porphyrin, €6 hai lozi porphyrin ni¢u: (1) porphyrin niéu va can nguvén nhan di truyén
do thidu méar enzym cia qua trinh tong hop Hem & tuy xuromg hodc & gan; (2} Porphyrin
niéu thir phat do nhiém cac chat ddc ¢ tae dung (e ché qua trinh tdng hop Hem.

— Dudng chdp: Nuoc tiéu co dudng chép trong trudong hop bénh prun chi gay tén
thuong bach mach tai cho lién quan téi dudsmg bai suat nudc tiéu.

= Nitrir: Nitrit duge 1ao thanh tir nitrat b khi boi cac enzym reductase do mt s6
v khudn sdn \um ra. Vi vay su cé mit nitrit trong nude tieu biéu hign hién twong nhidm
wlng dudmg tiég nic¢u.

CAU HOI LPONG GIA
I. Trinh biy co ¢hé loc va tar hap thu pratein clia thin.
2. Frinh bay vai ro cua thin trong thing bang acid-base,

3. Trinh bav cac chat bt thuéng trong nude tiéu.
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Chwong X1
HOA SINH MAU VA DICH SINH HOQC

1. HOA SINH MAU

Miiu | thiing trong hé tufin hodn v thire hién nhidu chir ning sinh Iy quan rong
Mau nguini chiem Hmﬂng 1113 trong lwgmg co thé (dao dong tir 4-5 lit). Mau tEp trung
nhicu o cor (40%), phoi (6.5%) va thin (7.5%). Sur phiin b mau trong co thé thay ddi iy
theo trang thai sinh Iy cia cor thé. Mau gnm e hu'_l.rct nromg chiém $5-60% thé tich mau
vii huvet ciu (gom hidng ciu, bach cdu va tidu ciu) chiém 40-45% thé tich mau

1.1 Cae chire ndng sinh Iy coa méu

~ Chire ndng dinh dwdmg: Miu vin -:hu;.--én cdie chit dinh dudmg (1ir hé théng
tieu hida) tai cac mb.

- Chiie mimg bai tigd: Ma vin chu Fcn céc chat cin ba (shn phim thoai hoa chit)
1r cdic md i co quan bii et (thin, da, phoi, rudt) dé dio thai ra ngodi.

- Chire midng ho .fnfp Mol dura oxy tlr ph:"‘.ti dén cic md cia co thé dfm[: thin thu
nhan CO2 o mo dén phn va dao tha ra ngoin.

- Chire ndng bido vé: Thong qua hé thing bach ciu, khing the, khang doc 1b...cd
o irong mau.

- Chirc ndng dicu froa: Miu tham gia diéu hoa thong qua vige vin chuyen cic
hormon L cic ey én ndi it dén céc 1o chire. Mau duy tri thiing I:rﬁng acid - base cia co
thé, Mau didu hoa thing hﬁng nirde nhiy tic dung lén sy trao doi mude gitra dich lw
thing va dich md, Ngoai ra mau con tham gia didu hoa thin nhigt,

Vige nghicn el vé mau c6 nhi¢u gid tri trong 1dm sdng ban nhimg thay déi cac
<hi s0 hoa |¥ cua madu ciing nhur nhimg thanh phin hda hee cia mau phéan dnh nhimg
thay doi chie niing cia nhiéu co quan trong co the,



1.2. Tinh chit Iy héa cia man

— TV trong. B:mh thudmg ty trong cia méu’ tir‘l,OS{]-l,O(SO (trung binh 1,056),
trong do ty trong huyért tuong 1,024 va ty trong huyét cau 1,093.

~ B¢ nhot: Binh thudmg dd nhot cia mau gap 4-5 lan so voi nude & 38°C. B9
nhdt cua méau phu thude vao s6 lugng huyét cau va nong dd protein.

— Ap suit tham thiu: Yéu td quyédt dinh ap sudt tham thiu cia méu 1a cac phan
tir hitu co va cac ion ¢é trong mau, chi yeu 1 Na®, ClI', HCO;™ va céc chat khéc.

- Chi so khic xa: Chi sb khic xa cua huyet tuomg thay dbi tir 1,3487 den

1,3517. Chi s6 nay phu thudc vio ndng d6 cic mudi vb co va ndng d6 protein (chu yeu
la nong do protein).

— pH va h¢é dém cia mdu: pH mau ngudi va dong vit cao cap hfmg dinh, dao
dong trong khoang 7,38-7,42. pH miu ludn duge duy tri 6n dinh nhé cor ché didu hoa
manh mé thdng qua cac hé théng dém cua mau va su didu tiét cia cac co quan nhu phdi
va than.

1.3. Thanh ph:lm cua mau

Mic dd ¢é nhiéu chit khac nhau khéng ngimg duge dua vao mau va dao thai ra
khoi médu song thanh phan héa hoc cua mau kha on dinh. Thanh phan hoéa hoc cta mau
phan anh tinh trang sinh Iy cia co thé.

Thanh phdn hoa hoc cia mau toan phén, huyét tuong va huyét cu rat khac nhau.

Bang 11.1. Ty 12 nudc va chat khd trong mau

Nwée (%) Chét khé (%)
Mau toan phan 75 -85 15-24
Huyét trong 90 - 91 9-10
; Huyét ciu 57-68 32-43

1.3.1. Thanh phdn huyét cau

Hc;ng cdu: S& luong hdng ciu nguti O nam gioi: 4.5-5 triéw/mm’, nir: 4-4,5
trigw/mm’. Chitc néng chinh ctia hong cdu la chirc nang hé hip (vin chuyen Oz va COg).
Ngoai ra hong cau con tham gia di¢u hoa cin bang acid - base trao d6i mudi - nudc,
kiur ddc HyO, va nhiéu qua trinh chuyen hoa khac.

Thanh phin héa hoc ciia hdng céu: 57-68% la nudc, cén lai 14 chit kho.
Hemoglobin chiém khoang 95% cic cht hitu co, tuong duong vai 43-40% khbi lugng
héng cau hay 15 g hemoglobin/dL mau. Luong hemoglobin thay déi theo lira tudi va c6
nhiéu loai hemoglobin. Ngoai hemoglobin, hong ciu con chia mjt sb protein khiac nhu
cac ecnzym, cac protein cAu tric va cac san pham chuyén héa khic,

Maing héng cdu ¢ chita cdc chit quyét dinh nhom méu mang tinh khang nguyén
cua hong cau, bin chat 14 gluco-protein va gluco-lipid.
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Bgch cdu. S& lwong bach cdu rong | lit mau khodng 7000/mm’ & nam va
6.800/mm’ a nir. Khac véi hong clu, bach ciu cé nhén, ¢6 ty thé, néng d4 acid nucleic
cav va ¢d qui trink phosphory! oxy héa. Bach cu chira nhidu glycouen, protein, cac
enzym chuyén hoa carbohydrat Chirc nang cia bach ¢du 12 bao vé co thé thong qua co
ché midn dich té bac va mién dich dich thé,

Tiéu cauw: L3 1é bao dac bidt khdng ¢o acid nucleic. Thanh phan tleu céu gom

nrotein 37%: lipid 19%; carbohydrat rit it. Chirc ning co ban ctia tiéu ciu Ja tham gia
qua trinh ddng mau.

1.3.2, Thanh phﬁn huyél firong
Huyeét trong gom 91% [a nude vi 9% la chit khé.
Thanh phin khi

100 ml mau déng mach cha 18 dén 20 ml oxy trong d6 ¢4 0,3 ml ¢ dang hoa tan,
com lai két hop voi hemoglobin ctia hdng cdu. Trong 100 m! ¢é 45 dén 50 ml CO;, trong
dé 75% o huyét \wong, 25% & hing cdu va tdn tai ca & 3 dang: hoa tan, dang HCOy va
dang két hop voi hemoglobin.

Cdc chit vo cor

Cic chit vé co trong huyr:l thanh gom céc cation Na', K', Ca*', Mg2+..; cac
anion CI, HCOy, SO45, POL"...; céac yeu 16 vi lromg 1, Cu Fe, Zn...Cac cation va
anion < dang ion héa hoac & dang phirc vé protein.

— Néng dé cic chat vo co trong mau duoc tinh theo néng dé mili duong Jugng
trong 100 ml hay 1000 ml (mEq % hay mEq %.), 14 khdi luong 1on tinh ra mg chia cho
hoa tri cua ton dé.

23img
1 mEqchaNa® = ——— = 23 mg
1
40 mg
1mEqeuaCa® = ——— = 20 mg
2
Néng dd dién giai trong huyét thanh tinh ra mEq/l:
I_h Calion Anijen
T MNa’ ] 142 mEg/| cr 103 mEgyl
K 5 HCOy 27
Ca™ 5 HPO.? 2
Mg' k| 50,% 1
Prolein 26
Adcid hiru cor 6
J Téng cdny | 155 Téng céng 155 N

HS . T11 177



Céch hiéu thi ndny d6 cac chit dién giai theo mEq cho thiy ¢é su can bang anion
va cation ¢ dich trong va dich ngodi té bao.

— Binh thurdmg cac chat dién giai trong mau cé nong 44 tromg d4i 6n dinh. Trong
cac didu kién bénh 1y s& dan dén sv ting hode giam néng dé cac chit qua muac binh
thwimg: Na© tang trong viém than, gidm trong thifu ning voé thugng than (bénh
Addison): Clo tang trang choang phan v¢, viém thin man tinh, thm nhlem m& va giam
trong tic mon vi, ndn nhiédu, ia chay, tic mat va bénh Addison; Ca’" tang treng cudmg
S1ap trang v glam trong thiéu ning gidp trang, coi xuong, mém xwong; Phospho ting
trong thiéu ning gidp trang, viém thin va giam trong coi xuong. cuomg gidp trang.

Cadc chdt hitu co chinh

— Protein toan phdn: Trong huyét thanh protein toan phin dao déng trong
khaang 73,10 + 6.06 ¢/L. Chirc nang cua protein 1a duy tri 4p sudt keo trong huyét
trong. Tde dung coa ap suit keo 14 ngdn chin sy mét dich tr mé. Luong protein todn
phm trong huyel trong bj anh huong boi tinh trang dinh dudng, chic nang gan va than,
r&i loan chuyén hoa va mét sé tinh trang bénh 1y,

= Albimm: Albumm ¢é trong luong phan 1u khodng 66.000 vi chigm khoang
hon mot mua luong protein toan phan Albumin dong vai trd tao ap sudt keo. vin chuycn
cac chdl kém hoa tan nhu acid béo, bilirubin, cac hormon, can xi, kim loas. thude va
vitamin. Nong dé albumin trong huyét thanh binh thuemg dao ddng trong khoang 56,67
+ 5.28 g/dL {nam), 53,72 + 4,26 g/dL (nir). Giam albumin huy &t thanh thuomg gap trong
bénh pan (do giam san xuat) bénh vé thin (do ting s dao thii). Tang albumin gap
trong mat nudre hay khi truyén albumin.

— Prealbumin: Prealbumin con duge goi l4 prealbumin-gin vai thyroxin cé trong
liemg phin ti vae khoang 54.000. Chire nang chiz yéu ca protein nay 1a vén chuyén
thyroxin va trilodothyroxine. Prealbumin 13 mét proiein chi diém rit nhay dé¢ danh gid
tinh trang dirh dudng vi théd gian ban hiy coa né rat ngin. Prealbumin giam nh]cu
trong hénh gan do giam téng hop song lai ¢é thé ting trong bénh thin khi ma mang ciu
than khong o dugc.

— Ceruloplasmin: la alpha-2 globulin, ¢6 chirc ning vén chuyén dont., va duge
mnb hap & gan. Ceruloplasmin van chuyén khoang 90% dong ctia huyét fuong. 10%
dong con lai duoc gan véi albumin. Ceruloplasmin ting trong vidm gan, xo gan, ung
thir bach cu cip & nhitng bénh nhan bi Hodgkin, hen phé quan va phu nir ¢é thai hay
ding thude tedanh thai bang dugmp nong Ceruloplasmin giam ¢ bénh Wilson, nhimg
tromg hop suy dinh duéng, viém gan man tinh.

— Transferrin; Transferin la beta glycoprotein ¢6 vai tro trong vin chu‘.en SAL tir
quit trinh thoai hoa hem hay hdp thu tir thire 3n dén noi ma hong ciu diroc tong hop &
uy xuang. Nong d¢ transferin trong khoang 25-50 mmel/L. Transfenn gam trong
héng. nhidm khuan, ung thir, bénh gan, hénh thin hay bénh gidm transterin do di truyén,
[ ransferin tang trong thiéu mau do thiéu sat.

~ C-reactive protein: C-reactive protein (CRP) phan tmg véi C polysaccarid cua
thanh t& bao phé cau. CRP la protein pha cap va dugce tong hgp & gan. Viec dinh luong
CRP cd gia tri trong viée theo dai qua trinh diéu tri va titn trién cia bénh.
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— Fibrinogen: Fibrinogen 1a mt glycoprotein hoa tan duge tong hgp boi gan.
Fibrinogen déng vai trd nhu mét co chat cho enzym thrombin trong qué trinh déng méu.
Fibrinogen giam trong bénh déng mau rai ric trong thinh mach, bénh gan va bénh di
truyén giam fibrinogen.

— Khing thé: Khang thé 1a thanh phin chu yé}l cla protein huyét thanh khong
duge tong hop bon gan ma duoge téng hop boi dong té bao tympho B. C6 5 loai khang
thé khic nhaw: 1gG. IgA. IgM, IgD va IgE.

IgG 1a loai khang thé c6 ndng dd cao nhit & ngudi trrdng thanh (13,68 + 0,93
g/L) ¢6 trong luomg phén tir vao khoang 150.000. Tre so sinh khéng ¢6 kha ning san
Xuat [2G nén luong 1gG & tré so sinh 12 do me truyén sang qua rau thai. Tré 3 thang tudi
o ham lugng IgG: 350-400 mg/dL. Tre 1 tudi, ham luong IgG khoang 700-800 mg/dl
va ndng d6 nay tang dan dén nim 16 tudi.

IgA ¢o trong lugng phin tu khoang 160.000; c6 trong nudce bot. nudc mat, dich
mai va dich rudt...Vai tro cia IgA 13 bdo vé bé mat co thé khéi sy nhiém khudn. O
naudi trugng thinh ndng d6 IgA tir 3,26 +0,11 g/L. O ré so sinh, ham lugng vio
khoang 23% cua ngudi-lon, dat 50% vio tudi thir 3 va dat 100% vao tudi thir 16,

TgM ¢6 trong luong phén tir khoang 900.000, 1a khang thé dau tién duoc san xuit
trong qué trinh dap ting mién dich. O ngudi trudong thanh, lugng igM khoang 0,95 +
0.17 g/L. Tr¢ cm 4 thang, ham lugng IgM vao khoang 50% so voil nguon lon va dén 8
tidi thi ham Tuong IgM bang ngudd 1om.

fgD v IgE chiém khoang dudi 1% tong s6 khang thé trong huyét tuong, Chirc
nang cua lgl) hién nay chua rd rang. IgE lién quan chit ché vai phan ng di ing (binh
thuong 0.44 = 0,17 mg/L).

Ngodii ra trong huyét thanh c¢on cd nhiéu loai protein khdc vai nc;)ng do thﬁp va
nhiéu chire ndng cua chimg hién nay chua duge biét hét.

— Lipud: Lipid toan phédn trong huyét thanh trong khoang 4-7 g/L bao gom
triclycerid. phospholipid, steroid...Lipid dugc véan chuyén trong huyét thanh dudi dang
cac hat hipoprotein. Tay theo ty trong cua cac hat ma ngudi ta phén ra:

Lipoprotein 1y trong cao hay IIDL (a lipoprotein): giau phospholipid va protein.
Néng dé HDIL trong huyét thanh coa nam: 1,25-4,25 g/L; nit 2,5-6,5 g/1.

Lipoprotein ty trong thip hay LDL (B lipoprotein): gidu cholesterol va néng 46
trong huyét thanh khoang 3-4,5 g/L.

Lipoprotein 1y trong rdt thdp hay VLDL (pre-lipoprotein): VLDL 12 dang vin
chuyén chu v¢u cua triglycerid néi sinh.

Chylomicron hay CM: duoc téng hop & thinh rudt khi hﬁp‘thu triglycerid va
cholesterol ngqai sinh. Sau d6, CM theo bach mach vao 6ng nguc roi vao mau. Bay la
dang vin chuyén cua triglvcerid ngoai sinh.

‘ Cholesterol mau tén tai‘ dudi hai daqg cholesterol tu do va cholesterol este hoa.
Nong dé cholesterol toan phan trong huyét thanh tr 1,5-2,0 g/L. hay 4,0-6,5 mmoliL
(trong do cholesterol tu do: 1,1-1,6 g/L; cholesterol este hoa: 0,35-0,9 g/L). Ty s6 gilta
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cholesterol este hoa va cholesteral toan phfm dao ddng trong khoang 0,6-0,73. Ty s0 nay
cd gid tn wong viée danh ¢a chire nang gan.

— Carbohvdrat: Glucid trong mau 1a glucose. Ndng dd glucose binh thudng trong
Khoang 80-120 mg% hay 4,95 + 0,63 mmol/L. Nong d6 nay duoc didu hda bai hé théng
hormaon va gan. Trudmg hop bénh ly gdy tang glucose méu nhu déi thdo dudmg do cdc
nguyén nhin khic nhau (tuyén yén, tuyén tuy, tuyén gidp, tuyén thuomg thin). Glucose
mau gism trong nhimg trudng hop thiéu in, dai thio dudmg, thidu nang luyen yén va
‘Lu}fL n thugmy thén...

Ngodi ra trong mau cdn cd cic chat nito khéng phai protid nhu: uré (3,537
mrmol/L); acid uric (190 - 420 mmol/L); bilirubin (tu do: 2-8 mg/L; toan phén 10 meg/L);
creatinin (narm: 83,33 + 20,50 pmol/L; nir: 64,95 £ 19,80 umol/L}; creatin (1-1,5 mg/L);
NH; (binh thudng rit it). Trong mau con cd cic enzym vi duoc chia thanh hai nhém:
nhém enzym huyét thanh ¢é chic nang (cac enzym trong chu trinh déng mau...) nhom
cnzym khong co chire nang (phosphatase kiem, amylase, LDH, GOT...). Su thay déi
nong dé cac enzym cd gid tri trong viée chin doan, theo d8i va tién Juemg nhiéu tinh
rang bénh ly cla cic co quan trong co thé.

2. HOA SINH DICH NAO TUY

Dich nio tiy c¢é trong nao thit, éng my va khoang dudi nhén. Dich ndo tuy
thuémg xuyén dugce tao ra va tu tiéu di do su hap thu dich cua mang nhen ndi lLen vOi
xoang tinh mach nio & no va tiy séng (hinh thanh do dam rdi tinh mach guanh sdng).
Luong dich néo tiy dugc tao thanh 1a 500 mL/ ngay. Dich no 1oy ¢6 tdc dung bao v¢
thin kinh trude cac bién déi dp luc vi sang chan.

2.1. Tinh chit cda dich nio tiy

O ngudi trudng thanh binh thuong, luong dich ndo tiy khoang 150 mL. O wé em
lugng dich ndo tiy it hom, khodng 30-60 mL & tré mai sinh, khodng 100 mL & tre trude
1 tudi. Dich n3o tay ¢ vung nao thét va tiy séng lumg cé khie nhau. Dich ndo tuy cua
nguoi binh thuéng trong sudt va khéng mau, tv trong 1,003-1,008. Ap luc dich nio tay
sony lung khodng 80-180 mmH;O & tu thé nam. Khéng duge phép rit nuwede niio tuy qua
10-12 mL & nguti lom va 3 - 5 mL o tré em.

2.2, Thanh phan héa hec
2.2.1. Protein

Khoang 80% protein trong dich nde tiy o nguon gbc huyét tuemg, ducc khuéch
lan qua hang rao mau nio. Phin con lai duge tong hop trong n3o tiy. Trong dich nido
1y ¢6 mdt sé protein quan trong ma sy thay déi nong d cac protein nay c6 y nghia
rong chan doan bénh.
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Bang 11.2. Néng dd protein toan phan, albumin, 1gG trong dich ndo tly theo tudi

Tuébi Protein toan phan mgiL Albumin mg/L IgG mgiL
¥ SD i S0 i SD
Trixye sinh
27 — 30 tuén 1390 770
32 -36 1200 490
36 - 40 930 290
Sau sinh
0- 1 tuan 770 180
1-4 660 160
1 - 3 thang 450 130
3-6 290 40
6-12 270 70
1 = 16 tudi 220 50 105 29
17 - 30 367 6a 170 45 17 4
3140 363 61 179 50 21 7
- 50 433 79 204 57 24 8
51-60 479 94 242 56 27 9
a1 -77 526 132 238 73 26 g

Néng 49 protein trong dich nao tuy tang vi mét s6 nguyén nhin nhu: viém, tic do
khéi u hoic ap xc tuy, téng tong hop globulin mién dich, tén thuong hé thong thin kinh
trung womg.

Trong dich nio tuy ¢6 mot sb enzym va déu c6 ngudn gdc tir huyét thanh: creatin
kinase BB, lactatdehydrogenase (LDH)...Hoat d§ cac enzym trén c¢6 thé tang trong nudac
ndo tuy cua bénh nhan viém mang nio nhiem khuén va ca trong cac khoi u c tinh cia
phdi va v,

2.2.2. Carbohydrat

Glucose: Néng do glucose trong dich nio tay that lung etia nguoi binh thudmg chi

ban;__ 60-80% ciia huyét thanh. Dich nio tiy gin nio that nong dé glucose gan bang
huyét thanh hon.

Lactat: Néng d6 lactat trong dich nio tay that lung ngudi binh thudng 13 1,1-2,4
mmol/L. Néng d¢ lactat > 3,5 mmol/L trong cic trudmg hgp viém méng nio nhiém
khudn, noéng d6 lactat < 3Immol/L thudmg gip trong viém mang nio do virus,
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Bang t1.3. Mt s protein chinh trong dich n#o tly

Protein

Nang dé

Protein todn phin
Albumin
Immuneglobulin G
C reacive protein

Phy 1hudc vao tudi
Phy thuge vag ludi
Phy thude vao i

B2 - microgtobulin 1.5-37 uglL
w2 - micraglobulin 0.6 -2,1 mgiL
immunoglabulin A 1,0 - 6,4 mgil
Immunogiobulin M 0,4 —42mgiL
D- neopterin 0,6 mg/L
Prealbumin (translhyretin} < 3 nmoll
4-31mgiL

2.2.3. Cdc chat vb co

Clo (CT) trong dich nio tiy binh thudmg cao hom trong huyét tharh va & khoang
120 -130 mEg/L. Nong d6 CI” gidm trong viém mang nao, viém ndo. viém tuy xam. cac
bénh khae trang hé than kinh trung uong v& giam manh trong viém mang nao do lao.

Calci (LJ2+) trong d1ch n3o iy agudi binh thutmg tuong ddi 4n dinh 1a 2,43 +
0,05 mEq/L. Néng d¢ Ca®' tang trorg v:em mang ndo mu hodc do lao, trong chan
thuong so nio, xvit huyét ndo. Nomg dd Ca™* giam trong co git, coi xuang.

Magié (Mg™) trong dich nio tay 1a 2,4 £ 0.14 mEqg/L cao hom trong huyét thanh.
Bicarbonat (HCO) trong dich n3o wy taemg duong voi huyét thanh, 1a 24-30 mEq/L.
3. HOA SINH SUA

Stra 1a chat dinh dudmg ¢6 gia tri dinh dudng cao. Qué trinh tao thanh va bai tiét
stra phu thuge vao sy kiém so4t cda tuyen vén va tuyén sinh duc. Thanh phin cua sira
thay déi theo thoi gian ké tir khi bat dau tiét sira dén khi théi tét siza.

3.1. Tinh chat Iy héa hoe

Sira 1a dich cd mau tréng duc, c6 mui, vi d3c hiét. Ty trong cia stta khoang 1,026
— 1,028 (o LSVC). pH ciia stra hoi acid (6.56-6.95),
3.2. Thanh phian héa hoc

Trang sira ¢ cac thanh phfin protein, lipid, carbohydrat, cdc chit khodng va céc

vitamin.

3.2.1, Protein, Nong &6 protein trong sra me khoang 1-1.5 /100 mL. Frotein cia stra
co thé chia thanh 3 nhém: casein, lactoalbumin va lactoglobulin. Casein la thanh phan
profein quan treng nhét trong sita, la protein chira nhiéu nhém phosphat. Trong thanh
phan casein ¢ nhiéu acid amin cdn thiét (acid amin khdng thé thay thé duoc).
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Trong stta mg¢ cd cac enzym: amylase, lipase, protease, galactase, catalase,
peroxydase, phosphatase, xanthinoxidase.

3.2.2. Lipid

Lipid trong sira 14 mét hdn hop phire tap, chil yéu 12 triglycerid, cac lipid trong
sifa ¢O t¥ trong thip. Trong 1 lit sita 6 101 2 t¥ hat nhil twong c6 kich thude khoang 0,5-
10 um, trung binh 2-3 pm.

Trong sita ¢6 nhiéu acid béo khéng no cén thiét, ¢6 to1 20 loai acid béo. Sua co
ham lugng cholesterol khodng 0,20 g/100 mL; Phospholipid, dac biét 1a lecithin (19%),
cephalin (0,02- 0,05%).

3.2.3. Carbohydrat

Glucid chinh cta sita 1a lactose duoc tong hop & tuyén sira tir glucose cia mau.
Néng dé lactose khoang 7 g/100 mL. Nong dd glucose khoang 1 g/100 mL. Trong sita
con b mot sb cac oligosacearid dic biét can cho su phat trién cia mot s0 vi khudn sinh
acid lactic,

Bang 11.4. Thanh phdn mdt s4 chat trong 10C ml siva me

Acid amin Vitamin Chit khoang
Lys 110 mg Vit A 254 UM Natri 15mg
. Met 40 Retinol 40ug Kali 41 -
Trp 30 [} carotene 30 pg Calei 34 -
| Phe 90 Vit D 2.2 10" Phosphor 15—
Thr 70 Vit E 0,18IU™" Magnesi 2~
Val 13C Vit K 1.5/U" Sat 01—
Leu 150 Vit B1 0,01 mg Kem 04—
lle 110 Vit B2 0,04 mg Déng 0,014-
Arg 80 Vit B6 0,01 mg Mangan 0,01 -
His 589 Vit PP (BG) 0,1 mg Fluor 25 g
Cys 26 a.Folic (B3 0,2 ug lod 5.9.9
Tyr g2 Paniothenic 21049
Ala 0B VitB12 0,03ug
. AsD 130 Vit G aug
; Glu 264 Acid beo
© Gly 34
Pro 137 Acid palmitic 1,19
Ser 60 Acid stearic D2-
Acid linoleic 03—
Acid linolenic V&t

3.2.4. Cdc chiit vd co

Sira chiza nhiéu calcl, phospho, kali chi véu & dang két hep trong casein va
phospholipid. Luyng sit trong sira thép khoang 1-2 mg/L. Trong sfta con ¢o cac yéu to
vl luong nhr coban, ddng, kém, chi, iod, crom, asen, titan,
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3.3. Sira non

Sita non duge tiét ra it ngay sau sinh. Stra non khéac sita 6n dinh vé nong d¢ va
thanh phan protein. Sita non cé ndng d6 protein cao, 1t 28%, trong d6 chd yéu la céc
I¢G khang thé, chung chiém t&i 40-50% protein toan phan.

4. HOA SINH DICH VI

Dich vi 14 hdn hop chét tiét cua cac té bio tuyén bai tiét cua da day. Qua trinh b
uét dich vi phu thudc vao cac hormmon: gastrin, secrctin, cholecystokmm Cafen,
histamnin cling o tdc dung kich thich sy bai tiét dich vi. Ngoai ra so lugng va tinh chat
cua thite an ciing <6 tic dung dén su bai tiét dich vi.

4.1. Tinh chit ly héa hoc cua dich vi

Trong 24 gi¢r da day tiét khoang 2-3 Kt dich vi. Dich vi binh thutmg trong sudt, ¢é
mau sang, vang nhat. pH cua dich vi 1a tor 1-2.
4.2. Thanh phin caa dich vi

Dich vi chira 97-99% la nudre, con lai 1a muein, enzym tidu hoa va cac mudi v ca.

4.2.1. HCI

HCI do té bao viédn tiét ra, ton tai & dang tu do va dang két hop vy1 protein ma chu
yCu 13 v&i mucin. Su bai tiét HCl cua da day chiu anh huémg cla cdc hormon da day -
rudt, gastrin c6 tac dung kich thich bai tiét HCI, secretin,” cholecystokinin va
pancreozymin cé ¢ tac dung e ché su bai tiét HCL. Nong do HCI cua du,h vi thay déi
theo tinh trang bénh ly cua da day.

2.2, Cac enzym thay phan protein

- Pepsin: La enzym thuy phdn protein duge té bao chinh cba tuyen da day tiét ra
dudi dang tién chdt 1a pepsinogen, cé trong luong phin tcr = 40.000 Da.
Pepsinogen duge hoat hoa thanh pepsin (M= 33.000 Da) nho HCI hafic tir hoat
héa. Trung binh | lit dich vi ¢6 khoang 1g pepsin.

- Cathepsin: La enzym thiy phan protein, hoat dong thich hop & pH 3,9 nén enzym
nay quan trong trong cac trudng hop do acid cua dich vi yéu (tré em khi con bd me).
~  Rennin: Dudi tac dung cla rennin, casein chuyén thanh paracasein khong hoa
tan, vi vdy c6 tac dung khong dé sita qua da day nhanh, tao diéu kién cho pepsin
tac dung. Rennin ¢6 chit yéu & tré em, nguoi 1om khong ¢ rennin, tac nhan lam
dong von stra & ngudi 1om la pepsin.
4.2.3. Lipuse
Dich vi cling ¢o mét it lipase ¢é tdc dung thuy phén lipid.
4.2.4. Mucin

Mucin-mucoprotein duge cac té bao nhiy ving tam vi va mon vi tiét ra. Thanh
phin cha y€u cua mucin la cic glucoprotein; chdng ¢o tac dung bao vé niém mac da
day bao v§ cac vitamin 1an trong nude nhu vitamin B1, B12, C nham tranh su tac déng
cua HC] va pepsin, giap hap thu st va vitamin B12.
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Trong dich vi con chita cac mudi vo co, cdc ion Na* . Ca®' K, Mgz', CY, urc, mot
‘;0 LlCld dll'lll'l Lreatm Vd ac1d unC

Trong cdc truomg hop bénh ly co thé xuat hién acid lactic, acid butyric do hep
mon vi, sic 8 méit do dich rudt trao [én, mau tuoi hodic mau den do chay mau da day.
5. HOA SINH BACH HUYET

Bach huyét duge tao ra tir huyét tromg nhdr qué trinh loc qua thanh mach bao gém
dich cda hé bach mach. dich khe, dich ngoai bao. Thanh phén cta dich bach huyét co
khac nhau chit it theo ngudn gac.

Thanh phan hada hoc ¢na dich bach huyét: )
— Non g do glucose va ure trong dich bach huyét twony tu nhu trong huyét {uong.
— Cac chat dién giai: Na* , K", Ca™ . Mg®",CI" it thay dbi so vi huyét tuong,

- Ni‘-ng‘d{) protein tronp dich hach huyét thdp hom trong huyét tuong va khac
nhau theo ngudn goc cua dich bach huyet. Thi du nong dd protein trong dich bach huyét
lay o chan |3 2-3g%, & rudt 1a 4-6%, va o gan la 6-8g%.

— Thanh phin lipid trong dich bach huyét chi yéu 1a cac lipid trung tinh. Nong
d6 thay doi theo ngudn goc cta dich. Sau khi an, néng 48 lipid trong dich bach huyét

cua rudt va 6ng nguc tang rit cao, lam cho dich bach huyet ¢ ddy O mau dyc nhu sta.
b6 1a cac lipid cua thie an.

Bang 11.5. Nong a6 moét sé chét trong dich bach huyét so v&i huyét trong (trong 100 ml)

Cac chit Dich E::; :gyet ¢ D!Ehéiagc:gh;get Huyét twong
Nwéc 95g 94 g 90g
Protein 2g 4q 759
Fibrinogen 40 mg 300 mg
Glucose 100 mg 110 mg 100 g
Na* 330 mg 330 mg 320 mg
K 23 mg 24 myg 20 mQg
Ca2’ 10 mg 11 mg 10 mg
Mg2” 3mg Img 1.8 mg
. Cr 420 mg 410 mg 370mg
‘ Phospho v cor 3mg 4myg 307 my

CAU HOI LUQNG GIA
1. N&u thanh phan chinh clta mau. Vai ted va chirc nang cia timg thanh phén.
2. Trinh bay cic protein chinh trong huyét tuong, vai trd va chitc ning ctia timg protein.
3. Trinh bay thanh phin héa hoc cua dich ndo tiy.
4. Trinh bay thanh phém hoa hoe cua sita me.
5. Trinh bay thanh phin ciia dich vi.
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