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LGOI GIOI THIEU

Thuc hién mdt s6 diéu luat caa Luat Gido duc, B4 Gido duc va Dao tao va
Bo Y té dd ban hanh Chuong trinh khung dao tao dai hoc nganh Y t&. Bs Y t& t6
chie bién soan tai liéu day - hoc cAc mén co 86, chuyén mén va cd ban chuyén
nganh theo khung chuong trinh trén nham titng bude xdy dung bo sach chuan
phuc vu cho cong tac dao tao nhan luc y té.

Sach Héa sinh dudc bién soan dua trén chuong trinh gido duc cua
Trudng Dai hoe Y Ha Néi va Bd Y t&€ trén cd s6 chuong trinh khung danh cho déi
tugng Cu nhan ky thuat xét nghiém Y hoc da duge phé duyét. Cuén sach gém 3
phan chinh: CAu tao chit, Chuyén héa chit, Héa sinh mé va cd quan.

Phan CAu tao chit trinh bay vé ciu tao, tinh chat va vai trd cua cac chit
hiiu ¢d cd ban ¢du tao nén cd thé séng va nhitmg khai niém cd ban vé ning lugng
sinh hoc.

Phian Chuyén héa chit trinh bay vé qua trinh chuyén héa ctia cac chit
carbohydrat, lipid, acid amin va protein, acid nucleic va sinh tong hop protein,
su chuyén héa va co ché tac dung cua hormon.

Phan Héa sinh md va ¢d quan trinh bay qua trinh chuyén héa chit xay ra
0 cic md va ¢d quan chu yéu cna co thé, thanh phan héa hoc cia mau va mét s¢
dich sinh hoc khac.

Sach Héa sinh da dude Héi déng chuyén mén thAm dinh sach va tai lidu
dav hoc cia B6 Y t&€ tham dinh ngay 27/11/2010. B6 Y t& ban hanh lam tai lidu

day hoc chinh thic eha nganh Y té. Trong thai gian tir 3 dén 5 nim, sach phai
dugc hiéu chinh, b sung va cap nhat.

B6 Y t& xin chan thanh cam an cac tac g1a di danh nhiéu thdi gian va céng
sttc dé hoan thanh cudn sach nay, cam on PGS. TS. Vi Thi Phuong va PGS. TS.
bao Kim Chi da doc va cho y kién phan bién dé cudn sach duge hoan chinh kip
thoi phue vu cho céng tac dao tao nhan lyc nganh Y té.

Lan diu xuat ban, ching t6i mong nhan dude ¥ kién déng gép cua dong

nghiép, cic ban sinh vién va ddc gia dé nhiing 14n xuat ban sau duge hoan
thién haon.

VU KHOA HOC VA PAO TAO
BOY TE



LGOI NOI PAU

Héa sinh Y hoc 1a mén Y hoc ¢o 54 nghién c¢itu ban chit cua sy séng, bao
gbm cAu tao va chuyén héa chat trong t& bao song d diéu kién binh thudng ciing
nhu tinh trang bénh ly.

Cudn gido trinh Hoéa sinh nay dung cho d61 tugng sinh vién dai hoc hé Cu
nhan Ky thuat xét nghiém Y hoc dugc bién soan dua trén chudng trinh khung
do Bo Gido duc va Dao tao ban hanh, bao gébm 3 phan: C4u tao chat, Chuyén
hoa chat, Héa sinh mé va ¢ quan.

Phan Cau tao chat trinh bay vé ciu tao, tinh chat va vai tré ctia cac chat
hitu ¢ cd ban cdu tao nén cd thé séng nhu carbonhydrat, lipid, acid amin va
protewn, acid nucleie, ciu truc va chic ning cua enzym, nhitng khai niém cd ban
vé nang luong sinh hoc.

Phan Chuyén héa chAt trinh bay vé qua trinh chuyén héa caa cac chat
carbohivdrat, lipid, acid amin va protein, acid nucleic va sinh tong hgp protein,
s chuyén hoéa va cd ché tac dung cia hormon.

Phan Héa sinh md va cd quan trinh bay qua trinh chuyén héa chat xay ra
3 cac md Va ¢6 quan chil yéu cla cd thé, thanh phan héa hoc cia mau va mot sb
dich sinh hoe khac.

Hy vong cuén sach dap ting dude nhu ciu hoc tap vé Héa sinh cua sinh
vién hé Cua nhian Ky thuat Y hoc tai cac Trudng Pa) hoc Y va Dudge, Truong Dai
hoc Ky thuat Y t& cang nhu nhu cdu tham khdo cla cac doc gia quan tam dén
mon khoa hoc nay.

Trong 1an xuat ban nay, cuén sach 6 thé c6 nhitng khi€m khuyét, tap thé
tic gia mong nhan dude nhitng y kién nhan xét va gép y cua ban doc dé 1an xuit
ban sau cua cudn sach sé duge hoan thién hon.

Thay mdt cdc tac gia

PGS.TS. Ta Thanh Van
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Chuong |
ENZYM

Enzym la nhimg chat xdc tac sinh hoe dac biét ciia co thé séng. cé ban chit la
protein, co tic dung xtc tac cho hau hét cac phan img ho4 sinh xay ra trong co thé song.

Enzym cé m@t sé tinh chit gibng cdc chit xic tdic hod hpc thong thurong:
— Cac enzym khong bi tiéu hao va khong duge sinh ra thém trong qua trinh phan (mg.

— Cac enzym khong tao ra phan ng, nhung chung lam tang dang ké tdc do

phan tmg; tuy nhién enzym khong lam thay déi hing sé cin bing cua phan img ma né
xuc tac.

Enzym cé nhitng tinh chit khdc véi cde chit xic tic hod hoc thong thuwong:
~ Enzym c6 ban chat 12 protein.

— Cac enzym c6 tinh dac hiéu cao (dic hiéu tuyét doi) d6i véi mot co chat, nhung
umb co thé ¢6 tinh dédc hi¢u rong rai hon (dac hi¢u twong d6i) déi véi mot vai co chat
¢o cau triic gan gidng nhau.

— Céc enzym thuomg hoat dong & viing nhiét do va viing pH nhat dinh.
I. DANH PHAP VA PHAN LOAI ENZYM

1.1. Danh phap
Co 4 cach goi tén enzym.

1.1.1. Tén co chat va thém tiép vi ngir ase

Vi du: co chét la uré, tén enzym 1a urease; co chit 1a protein, tén enzym la proteinase..

1.1.2. Tén tac dung va thém

Vi du: tac dung oxy hod,
la amino transferase; tac dun

Zym a'EHUb.VIEng rao di amin, tén enzym
0, lnm la dedarboxylase; .

TAI LIEU PHUC VU THAM KHAO NO18O 11




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

Vi du: co chét 14 lactat, tac dung khir hydro, tén enzym la lactat dehydrogenase;
co chat la tyrosin, tdc dung khir nhém CO,, tén enzym la tyrosin decarboxylase; ...

1.1.4. Tén thuimg goi: cach goi tén nay khong c¢6 tiép v ngir asc.

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

1.2. Phan loai enzym

Dé chuan hoa cich goi tén va phan loai enzym, tiéu ban enzym (Enzyme
Commission: EC) thudec Hoi Hoa sinh qubc té (International Union of Biochemistry -
UI1B) dat tén riéng va hé thdng cho timg enzym. Tén hé théng mo ta ban chit cia phan
ung ma enzym xuc tac va lién quan voi sy ma hoa bang chir sb. Tén riéng hay tén thuc
hanh cé thé gidng nhu tén hé¢ thong nhung thudng don gian hon dé phi hop véi viée sir
dung hang ngay.

Enzym duge phin chia thanh 6 loai hay 6 lop (class), mdi 16p duoc chia thanh cac
phan lop (subclass), moi phén 16p duoc chia thanh cic dudi phén 16p (sub-subclass),
mdi dudi phan 16p gdm mot 6 enzym .

Tén ma hoa cho mdi enzym Eom 4 chir sb cach biét nhau bai dau chém phia
trude 4 chir s6 1a chir cai EC: chi¥ s6 thir nhét chi loai (hay 16p) enzym, chir s6 thu hai
chi phin 1op. chir s6 thir ba chi dudi phan 16p va chi sb thi tur 12 chir sé danh cho ting
cnzym trong dudi phan 1&p.

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

ATP + creatin — ADP + creatin phosphat

Ky hiéu cua enzym CK: EC 2. 7. 3. 2.

B

Enzyme commission

Class (transferase)

Subclass (Phosphotransferase)

Sub-subclass (Nhém nhan
la nhém co Ni-to)

S5 thir tr chir sé enzym
trong sub-subclass

Sau loai enzym duge sip xép theo thit tur sau:

1. Enzym oxy hod khir (oxidoreductase): 1a loai enzym xic tac cho phan img oxy
hoa va phan img khu:

AHz+B/)—> A+ By



Vi du cac peroxidase xuc tac phan (ng:
H;0: + AH; — A +2H,0O

2. Engym vin chuyén nhom (transferase): 13 loai enzym xuc tac cho phan ing
van chuyén moét nhom hod hoc (khong phai hydro) gitra hai co chat theo phan ing
10N quat sau:

AX+B > A+BX

Vi dw: cac aminotransferase chuyén nhom -NH; tir acid amin vao acid cetonic
(aspartat transaminase, alanin transferase, ...)

3. Encym thuy phdn (hydrolase): la Joal enzym xuc tic cho phan u’ng cat dirt lién
két cua chat hoa hoc bang, cach thuy phan, nghia la phan tmg cé sy tham gia cia phan tu
nudce thea phan mg tong quat sau:

AB + H;O —» AH + BOH
Vi du: Esterase thuy phan lién két este.
Glucosidase thuy phén lién két glycosid.
Protease thuy phén lién két peptid trong phén tir protein.

4. Enzym phin cdt (lyase): con goi 1a enzym tach nhém, 1 loai enzym xuc tac
phan img chuyén mot nhom hed hoc khoi mot co chit ma khéng c6 sy tham gia cia
phan tr nude. Phin img téng quat:

AB>A+B
Vi du: decarboxylase tach phén tir CO» tir co chit.

5. Enzym‘do“ng phdn (isomerase): la loat enzym xuc tac cho phan ung bién dbi
gitta cac dang dong phan cna chat hoa hoc. Phan ing tong quat:

ABC - ACB
Vidu:
Racemase: chuyén dang dong phan gitra day D va day L.

— Epimerase: chuyén dang dong phan epi.

Isomerase: chuyén dang giita nhom ceton va nhém aldehyd.

(

Mutase: chuyén nhom hoa hoc giiva cic nguyén tir trong mét phan t.

6. Enzym tong hop (ligase hodc synthetase): 13 loai enzym xic tac cho phan ung
gan hai phan tir voi nhau thanh mot phan ti lon hon va st dung ATP, phan {mg tong
(uat nhu sau:

13



2. CAU TRUC PHAN TU ENZYM
2.1. Thanh phin ciu tao ciia enzym
2.1.1. Thanh phiin cau tgo ciia enzym

Enzym 14 cac protein c¢é khéi luong phan tir tr 12.000 dén hang tridu don vi
Dalton (Da). Enzym dugc chia thanh hai loai: enzym thuan va enzym tap.

Enzvm thudn (enzym mot thanh phan) la nhitng enzym ma phan tur chi do cac goc
acid amin cau tao nén va khéng doi hoi cac nhdam hod hoc khac cho hoat dong xic tac
cua chung.

Fuzym tap (enzym hai thanh phan) la nhitng enzym ma ngoal thanh phan protein.

phan (r cnzym con cé chat cong tac gdm céc ion kim loai nhu Fe?’, Mg™", Mn®", Zn™,

. hoac phéan ur chit hitu co hoac phire hop chit hiru co va kim loal cdu tao nén; noi

LdLh khdc. do Ja nhimg enzym ddi hoi chéat cdng tac trong hoat ddng xic tac cta ching.

1'ong phan tr enzym tap (con goi 1a holoenzym), phan protein duoc goi 1a apoenzym,
phin chat cHng tac dugce goi la cofactor:

Holoenzym = Apoenzym + cofactor

Phan apoenzym mang nhitng dac tinh co ban cua enzym; phan cofacror 14 chat
phoi hop cua enzym, c¢b val tro bd sung kha niang phan ang va kha nang xuc tac cho
phan tu enzym.

Nhimg cofactor d& dang tach ra khoi phin apoenzym dugc goi (4 coenzym.
Coenzym thudng ¢d trong thanh phan cdc enzym thudc loai oxy hoa khu va loai van
chuyén nhém. Mot s6 cofactor gin chat vao phan tir enzym va khéng thé tach ra, dugc
2ot 1a nhom phu (prosthetic group).

Nhirng enzym chira kim loai hoac dot hoi kim loai cho hoat dang cua ching duoc
2ol 1a enzym kim loai (metalloenzyme).

2.1.2. Trung tim hoat djpng ciia enzym

Trung tdm hoat ddng hoge vi tri hoat dong (active site) caa enzym la mgt ving
dac bi¢t cia enzym. ¢é tac dung gan vOi co chit dé xuc téc cho phin tmg 1am bién ddi
co chét thanh san pham. Mai enzym cd thé c6 mot, hai hoac vai trung tam hoat ~dong.
Trung tdm hoat ddng cua enzym gém nhifng nhom hoa hoc va nhimg lién két tidp xuc
truc tiép voi co chit hoac khong tiép xidce truc tidp véi co chat nhung 6 chirc nang true
tidp trong qua trinh xuc tac.

Vé thanh phan ciu tao, trung tim hoat ddng thudng bao gdm cic acid amin c6 cac
nhém hod hoc ¢6 hoat tinh cao [vi du nhu serin (c6 nhdm —OH), cystein (cé6 nhdém —
SH), acid glutamic (c6 nhém y-COOQ), lysin (c6 nhém £-NH;")...] - 1a nhitng nhém phan
curc hoac ion hoa, co kha ndng tao lién két hydro hoac lién két ion véi co chat.

Hai gia thuyét duoc dua ra dé gidl thich mdi quan hé giita trung tim hoat dong cua
eNZym va co chét: (1) Gia thuyét3 khog v chia khod™ (“1ock and key”) cta Fisher L.

(1890) cho ring twong téc gilta enzym (E) va co A (SE="subtrate) dé 1a0 thanh phtrc
hop enzym - co chét (ES) gidng nhur quan hé giira)iazkhod” va “chia khoa”, nghia la
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Mot enzym chi xuc tac mot co chat thich hop, thuyét nay giai thich vé tinh dac hiéu
tuyét déi cia enzym nhung khéng giai thich duoc tinh dic hiéu tuomg déi cua enzym;
(2) Ora thuyet 'mé hinh cam ung khéng gian” (“induced fit model) cua Koshland D. E.
(1958) cho rang trung tdm hoat ddng cua enzym cé tinh mém déo va linh hoat, né c6 thé
bién dbi cu hinh khong gian trong qua trinh tuong tac véi co chat sao cho phit hop véi
¢au hinh khéng gian cia co chit dé ¢6 thé tao thanh phite hop enzym — co chét.

»

Co chat Co chét
-—> + —
ey €
Phie hop enzym- Phic hop enzym-
cochit co chat
a b

Hinh 1.1. M hinh "8 kho4 va chia khoa" cda Fischer E. (a) va
mé hinh “cam yng khéng gian“ ctia Kosland D.E. (b).

2.2. Céc dang ciu tric cia phan tir enzym
2.2.1. Enzym don chubi va enzym da chudi

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

Enzym da chudi (olxgomer hodc polymer) 12 enzym do hai hoac nhidu 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 (GLDH): 40 chuds.

2.2.2. Enzym di lip thé (allosteric enzyme)

Enzym di lap thé la loai enzym ma phan tir cia ching ngoai trung tam hoat dong
con c6 mét hodc vai vi tri di 14p thé; trung tdm hoat dong tiép nhén co chét dé xiic tac
cho phan img enzym. trong khi vi tri di 1ap thé tiép nhan yéu té di 1ap thé dé diéu chinh
hoat dong xuc tac cua enzym. Vé cAu tao phan tir, enzym di lap thé co thé la loai enzym
don chudi hogc loai enzym da chudi. Phan tir enzym di ap thé cd thé c6 vi tri di l4p thé
duong hodc vi tri dj 1ap thé 4m hoac ¢4 hai.

Khi vi tri di lap thé duompg tiép nhan yéu tb di 1ap thé duong A (chat hoat hod) thi
ciu hinh enzym thay dm theo hudng c6 101, enzym dugc hoat hod. di tue enzym vai co
(hdl tang 1én, enzym gan véi co chat dé tao thanh phuc hop enzym - co chat tét hom va
16¢ do phan ung tang lén. Khi vi tri di 1ap thé am tiép nhdn yéu 16 di lap thé am | (chat
tic ché) thi cau hinh enzym thay d6i theo hudng c¢6 hai, enzym bj 1rc ché, 4 luc enzym
vai co chat giam di va tbe do phan tng s& giam.

15
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Hinh 1.2. Tac dung cua yéu 16 di 1ap thé dwong (A) va yéu tb dj 1ap thé am (1)
" trén enzym di 1ap thé don chudi (a) va tac dung cua yeu té dj 1ap thé dwrong (A) trén enzym
di lap thé da chudi voi su hoat hod lan truyén tir chudi thir nhat sang chudi tiép theo (b)

2.2.3. Cac dang phan tw cua enzym ( isoenzym hodc isozym)

Trong cing mot loai hodc cliing mot co thé, ¢6 nhimg enzym cling xtc tac mot loai
phan tmg hoa hoc nhung ton tai dudi nhimg dang phén tir khac nhau va ¢6 nhimg tinh
chat vat ly - hoa hoc khae nhau. Cac dang phéan tur khac nhau cia mét loai enzym dugc
wot la 1soenzym hoac 1sozym.

Phan tr enzym lactat dehydrogenase (LDH) ¢ bon tiéu don vi, mdi tiéu don vi
duge cau tao boi mét chudi polypeptid. Cac chudi po!ypepud nay gom 2 loai, do hai gen
khac nhau téng hop nén: chudi nguén goc tim (H) va chu01 nguén géc co (M). Enzym
LDH la loai enzym tetramer do bon chudi polypeptid cdu tao nén, bai véy su to hop

gitra hai loai chudi polypeptid H va M di tao thanh nam dang phan tir (isoenzym) cia
[.LDH Khac nhau.

LDH, do 4 chubi H tao thanh: HHHH

LDH, do 3 chudi H va 1 chudi M tao thanh: HHHM

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

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

LDHs do 4 chudi M tao thanh: MMMM

LDH, duoc goi la isoenzym kiéu tim va LDH;s duge goi 1a isoenzym kiéu gan. Cac
isoenzym nay co hang sé Michaelis (Km) va toc do phan (mg t6i da (Vmax) khac nhau.
2.2.4. Cdc tién chit cia enzym

Mot s6 enzym dugc tong hop & dang chua c6 hoat tinh (dang khong hoat dong) va
duoe poi 14 cac tién enzym (proenzym hodc zymogen). Cac tién chat nay khi duoc bai
li¢t vao moi truomg cua co the, chiu tac dl,mg thuy phan cua moi lrufmg bi cat di mot

doan polypeptid von che lap trung]® 1 tam hoat dong, lam
cho enzym dugc hoat hoa va tré the

16
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Cac tién enzym ¢o tén tiép vi ngir 1a “ogen™. Vi du: nhirng tién enzym cia duomg
ticu hoa chira ¢6 hoat tinh la pepsinogen, trypsinogen va chymotrypsinogen ; san kh
duge hai ti¢t vao duong tidu hod nhitng enzym nay s€ bi thuy phén thanh cac enzym cod
hoat tinh tuong un&> 1a pepsin, trypsin va chymotrypsm Tién enzym cé thé co tiép dau
nglr “pro” . vi du: tién enzym cua thrombin la prothrombin.

2.2.5. Plure hop da engym

Phite hop da enzym (multlenzym) la mot phuc hop gom nhiéu phan tir enzym
khac nhau nhung ¢é hién quan véi nhau trong mét qua trinh chuyén hod nhat dinh va két
tu thanh moét khoi. Cac enzym trong phirc hop da enzym khong thé tach ro1 nhau boi vi
khi chidng 1On tai riéng bict s& bi bién tinh va mét hoat tinh. Sy két tu cic enzym tao
thanh phuc hop da enzym co tac dung tang cuong sy cdng tac cua ching van nhau trong
Mat qua trinh hodc mdt chudi chuyén hod gom nhiéu phan ymg. lam tang hidu luc va
hi¢u qua xuc tac cua chung,

Vi du: Chudi phan g chuyén pyruvat thanh acetyl CoA gdm bdn _phan img nbi
tiép nhaw duge xic tac boi phirc hop da enzym pyruvat dehydrogenase gom ba enzym:
pyruvat dehydrogenase, dihydrolipoyl transacetylase va dihydrolipoyl dchydrogenase
Vo1 bon coenzym Ja thiamin pyrophosphat (TPP), acid lipoic, coenzym A va NAD'.

3. CAU TRUC VA CHUC NANG CUA CAC COENZYM

(Cac coenzym c¢é chic nang la tham gia cung enzym trong qua trinh xuc tac.
Coenzym thuong ¢6 ai luc voi enzym tuong tr nhir i luc cua enzym voi co chat; vi
vay. coenzym co thé dugc coi nhu mot co chat thit hai trong phan vmg enzym. Mot )
coensy m duoe gin dong hoa tri v&i enzym va dam nhiém chitc nang nhu hoac gm nhu
v hoat ddng cua enzym trong qua trinh xuc tac.

3.1. Cac coenzym oxy hoa khw

Coenzym Niacin (nicotinic acid hay vitamin B;): NAD" va NADP'

Hai coenzym ndy 14 nicotinamid adenin dinuclotid (NAD") va nicotinamid adenin
dinuclcotid phosphat (NADP™). Cau tric cta coenzym NADP' khic véi coenzym
NAD' fi ¢6 thém mdt gdc phosphat & vi tri 2' cua ribose trong phan tr adenosin
nionophosphat,

Chire nang cua hai coenzym nay 12 van chuyén 2 dién tir va | proton H' gitra chit
cho va chat nhan hydro trong phan tmg oxy hoa khir xtic tac boi enzym dehyvdrogenase.

H .

adenine adenine

f =~ SCONH; - - CONH

I +H + 2e —» | 2
s )
T
vibose—— p—pP—ribose ribose— P— P—nbose
" NAD' (Dang oxy hés NADH (Dang khd

Hinh 1.3. Cong thirc chirvaso ché hoat dong.cla coenzym NAD".
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Hinh 1.4. Céng thic chir va co ché heat ddng clia coenzym FAD

Hai dang coenzym cua riboflavin la flavin mononucleotid (FMN) va flavin adenin
dinueleotid (FAD). Chire nidng cua FMN va FAD la tham gia vao phan g oxy hoa khur
bang cach trao ddi 2 dién e va 2H'.

Porphyrin Feé’ * (coenzym hem)

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

Vai trd cla coenzym hem la van chuyén dién tir nho kha ning bién doi thudn
nghich gitra Fe’* va Fe'™:

2+

Fe’' -e < Fe™*

Acid lipoic

Acid lipoic la mdt acid béo chira 2 nhém sulfur (-SH). Acid lipoic co phéd bién
trong cac chat tu nhién, N6 tham gia vao phtrec hop da enzym xuc tic qua trinh kho
carboxyl oxy hoa cua pyruvat va a-ceto glutarat.

1.2. Cac coenzym vian chuyén nhém
Thiamin pyrophosphat (TPP) vin chuyén nhém CO,

Thanh phin caa TPP ¢é thiamin (vitamin B)). TPP 13 coenzym ciia cac enzym xiic
tdc phan tng tach nhom COs cuia cac acid a-cetonic (pyruvat hoac a-cetoglutarat). S
thiéu hut thiamin anh huong chi yéu dén hé than kinh ngoai bién, duong tiéu hod va hé
théng tim mach. Thiamin ¢6 gia tri trong diéu tri bénh Beri-Beri, viém thin kinh do
rirou. viém than kinh do thai nghén, ...

Coenzym A viin chuyén nhém acyl

Coenzym A (viét tat 12 CoA-SH) ¢4 chira acid pantotenic (vitamin Bs) trong thianh
phin hoa hoc. Coenzym A gitt vai tré trong chuyen hoa acid béo, thé cetonic, acetat va
acid amin. Vi du: coenzym A két hop véi acetat dé tao nén “acetat hoat dong™ 1a acetyl
CoA, chit nay cé thé két hop voi oxaloacetat dé tao thanh citrat — phan img m& dau cho
chu trinh acid citric; coenzym A c6 thé tham gia vao qua trinh sinh tdng hop acid béo,
sinh 1ong hap cholesterol va ¢ic hermeon stexoid, ...



S-udenosyl-methionin

S-adenosyl-methionin ¢o tac dung van chuyén nhém methyl -CHs.

Biotin

Biotin l4 coenzym cia enzym carboxylase, enzym nay xuc tac phan tmg gan CO»
(swrcarboxyl hod).

Pyridoxal phosphat

Pyridoxal phosphat 13 din xudt cva pyridoxin (vitamin B6). Pyridoxal phosphat |3
cocnzym cua enzym trao d6i amin (van chuyén nhom amin cua acid a-amin | cho acid

wu-~cetonic 2 dé tao thanh acid a-cetonic 1 va acid a-amin 2), 1a coenzym ctia enzym khy
carboxyl (khit CO; cita mot s6 acid amin nhur tyrosin, arginin, glutamat,...)

Rl—CIH -COOH Rl—(ll'—CCIUH
NH,

Acid amin { / Acid o - cetomic 1

a CH, —NH,
L s N
) HO—~ CH,—0—@)
HO—+# CH,—0—({F) H,c— \
H cl | N
RN \_me/ X -
l)_\, “Lil)\ﬂ] _ [) >{\ ,\'lldoxan‘lln -

<

rd ~N
I 4
R,—CH-COOH R, —C~COOH
NH; 0
Acid amin 2 Acid ( - cetomic 2

Hinh 1.5. Co ché hoat ddng cla pyridoxal phosphat

4. CO CHE XUC TAC CUA ENZYM
4.1. Sy bién thién ning lugng tw do (AG < 0)

Nang hrong tu do cua mot hé théng phan vmg 13 ning luong cé thé 120 ra ¢Ong co
ich. Nang luong tr do duoc ky hiéu 12 G. M6t phan wing hoa hoc chi ¢6 thé xay ra theo
chiéu nang leong tr do giam, bién chit co nang {uong tu do cao thanh chat c6 muc ning
luong tu do thap hon. Diéu ndy cb nghia: diéu kién cdan ctia mét phan ieng hod hoc c6
thé xay ra la bién thién nang heong ne do phai am (AG < 0):

A+B=C+D
G|>G3—)AG:Gz—G|<O
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Tuy nhién, do vat chat ¢é sirc y vé mit hoa hoc nén mdt phan ving dis cd AG < 0,
van chua the tu xay ra duoc.
4.2. Sare ¥ vé mat hod hoce ciia vt chat

Vit chét thudmg 6 sic y vé mat hoa hoc. Sie ¥ hoa hoc ciia vat chit do cac yéu
t4 sau 140 nén:

— Yéutdvé entropy (su chuyén dong hdn loan ciia cac phan tir vat chét).

l

Lép 40 nuéce can trar va ¢ thé 1am mat hoat tinh cta co chét.

Hinh thé khong gian cong kénh ciia co chat.

Su sap xép chua dinh hudng ciia cac nhom chie ning trén phan tir enzym.

Vi vay, mdt sd phan tmg hoa hoc mic di ¢6 diéu kién cin dé xay ra (AG < 0),
nhung phan tng khong xdy ra duoc. Phan img xay ra khi ¢é thém didu kién di, nghia la
phai cung cép cho hé théng phan umg mét nang lugng dé thang strc ¥ hod hoc cua VAt
chat. Nang lugng cén cung cap ay goi l ndng lvong hoat hod.

3. Nang Iu'()’ng hoat hoa

Nang luong hoat hoa 14 nang luong can thM de nang tit ca cic phin tir cia 1 mol
cor chat o nhiét dd nhét dinh 18n rrang thdi chuveén tiép & dinh cia hang rao ndng luong.
lam cho phan img enzym c6 thé xay ra. O trang thai chuyén tiép, mdi phan tr co chidt o
thé sdn sang tham gia vao sy tao thanh san pham phan umg.

4.4. Co ché tic dung ctia enzym

Lnzym lam giam ndang leong hoat hod cia phan ing dé cac co chat dé dang dat
duge mic nang lugng dua phan iig vao trang tha chuyén tiép, tir 46 phan img ¢6 thé xay
va. Toc dd ciia phan img phu thudc vao s cac phan tu co chat vuot qua hang rao nang
lupng dua phan Ung vao trang thai chuyén tiép.

Enzym lam giam néng hrong hoat hod cua phan ung hing cach két hop véi co chit
tao thanh phic hop enzym - ¢o chat (E-S) va phan ing enzym xiic tac qua 2 budc sau:
E+S&ESS>E+P
(a) (b)

C la enzym, § 1a co chét, ES Ja ‘phirc hop enzym-co chat va P 1a san pham cua phan
tmyg. Nhu vay, enzym ¢¢ tac dung bién mot phan mg hoa hoc don thuan thanh mét phan
ing hod hoc qua 2 bude dé tgo thanh phuc hop enzym-co chat, hai phan (g nay doi hoi
nang lwong hoat hoa thap hon rit nhiéu so véi phan img khang ¢6 sur xiic tac cla enzym.

Tom lai. bﬁng cich tao ra phuc hop ES, enzym chi ¢cin ning luong hoat hoa rét
nho cing ¢é thé thiac day phan ung xay ra. Do do, cac phdn img enzym dé dang xay ra
irong diéu kién nhiét do sinh 1y cda co the.
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Trang thai chuyén tiép
Nang E3

ang | 00000 A cmh ot m e e e s
tv do
(G)

Mdc nang lugng giam di

AG khéng khi cé xdc tac clia enzym

¢H enzym

________________ y
)\ AG khi ¢d xtc
....... ool oo .- facchaenzym

P
Tién trinh phan ing

Hinh 1.6. Co ché tac dung cua enzym
5.PONG HOC ENZYM
5.1. Toc d) phan g enzym

Dinh nghia téc 45 phin vmg enzym: t6¢c d6 phan \mg cta enzym 14 lirgng co chat
bi bicn déi dudi tac dung cua enzym trong mot phit & nhiét do 25°C véi cac didu kién
Khic duoe chuan hoa,

Bon vi do téc dp phan g enzym: 1a don vi hoat d6 enzym, duoc thé hién bang
don vi qube té ([ntc‘rmtlonal Units, IU hoac U) va duoc dinh nghia 1a luong enzym lam
bi¢n dai | umol co chac thanh san phim trong 1 phat & 25°C véi cac diéu kién da dugc
chuan hoa.

Téc dp ban ddu: toc dd ban ddu cia mot phan ing enzym (duoc ky hiéu la v). la
(e 4o phan mg enzym & nhimg phit dau tién cua phan tmg, khi ma téc d6 phan img
chua bl anh huong bai sy bién d6i cua nhi¢t do, pH, nong 4o san pham phan tmg,... ; va
toe dd ban dau tang Ién mdt cach tuy én tinh. Hoat d6 enzym duoc do mdt cach chmh
xéc ¢ tde d ban dau, nghia la dirge do trong khoang 5 phut dau tién cia phan ymg.

Toc dp cuc dai: vi mdt ndng do enzym thich hop, nhiét do va pH thich hop. khi
nong do co chét tang thi tdc 4o phan mg 1ang. Tai thod diém cac phan tr enzym déu bio
hoa co chat thi the dd 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 cua nong d¢ co chat
trong viée hinh thanh phirc hop enzym — co chét.

Sy lién quan gitra enzym, co chat va san pham phan ‘mg duoc thé hién bang
phirong trinh sau:
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ki ko
E+S&ES—>E+P
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Hinh 1.7. D4 th) Michaelis-Menten vé sy phu thude clda téc dd phédn rng véi ndng do co chat

- Km la hé'u}g sé Michaelis cua enzym d(‘si‘vdi co chét. Kwm c6 gia tri bang néng
do co chdt can thiét dé toc do phan ang (v) dat bang 1/2 toc dd toi da (V). Ky duoc
tinh bang mal/’L.

- Mdi enzym ca mdt hing so Kum, nd the hién ai lyc coa enzym dbi véi cor char:
Kn cang nho, 41 luc cua enzym dbi véi co chat cang 16n. boi vi chi cin mot lugng co
chat rit nha, tbe d phan tng da dat 1/2 tde dd tdi da.

— Phan \rng enzym muon dat dwge Vmax thi néng d6 co chét phai > 100 1an Ky.

Phuong rinh va dé thi Lineweaver - Burk:

Ve fat kho cé thé duge xac dinh mot cach Chl'l‘ll"l xac tir d6 thy hyperbol caa
Michaelis — Menten. V vdy, Lineweaver-Burk da cai ticn phuong trinh Mechaelis -
Menten bang cach nghich dao phuong trinh nay va tir d6 thu dugc do thi sau:

1 K, 1

h\AX [E]

e /

Hinh 1.8. D6 thi Lineweaver-Burk

118)

Y nghia ctia db thi Linewgaver-Burk Tid thi néiy<da|bién db thi hyperbol thanh do
thi tuyén tinh (dang thang) va tir d6 ¢6 the tim Kyy va-Vay,,, mot cach dé dang.
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6. CAC YEU TO ANH HUONG PEN HOAT DONG CUA ENZYM
6.1. Nong d6 co chét

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

6.2. Nong d6 enzym

Vong dé enzym anh huong dén téc do _phan 1mg enzym. Véi cung mét luong co
chit, the d phan mg enzym tang khi tang nong d enzym va nguoc lai. Tuy nhién, gia
tr1 Ky khong bt phu thudc vao ndong do enzym.

3. Nhiét do

Nhi¢t d6 tang thuong lam ting toc dd phan tng hod hoc do gay ting su chuyen
dong cua cdc phén tu, lam tang s6 va cham hiéu qua cua cac phan tr enzym va co chét
dunu thot cung cap néng lugng cho phan img. Tuy nhién, sau khi dat dugc 16¢ 4§ téi da,
toe do phan (ng glam din bai vi ban u.hat cua enzym 1a protein nén khi nhiét do tang
cao sé didn dén bién tinh protein, lam mat hoat tinh xUc tac cba enzym. Hau hét cac
cnzym ca mot ranh gidt ahuét do tdi uu glong nhu diéu kién nhiét d6 sinh ly cua co thé.
Su bién tinh bat dau xay ra & nhiét do tir 40 - 50°C va & nhimg nhiét 6 cao hom. Théi
vian tiép xdc vai nhiét do cfing anh hudng dén su hoat déng ciia enzym. Enzym c6 thé
chiu dung duge nhiét do cao hom nhi¢t d6 toi wu trong mot thed gian ngin. N6i chung. &
ranh ¢idi nhiét d6 ma phan r enzym chua bi bién tinh, khi ting nhiét d¢ 1én 10°C thi
t0¢ d phan trng tang gap hai 14n.

Cac mau huyét teong ¢6 thé duge bao quan & nhiét dé trong ti lanh (0° = 4°C)
hodc dong lanh rong mat thei gian nhac dinh ma cac enzym khong bi mét hoat tinh.
I'uy nhién, khong nén déng lanh rdi lai [am tan enzym nhiéu lan bai vi didu ndy c6 thé
¢dy bién tinh protein enzym.

vV

1 i { 1
0 10 30 s 7

Nhiét d5 (°C)

Hinh 1.9. Anh hwéng clia nhiét dé trén toc 86 phan ung enzym

O cac vi khuan sdng tai day bién nong hodc sudi nudc ndng. ngui ta di phat hién
duoc mot s6 enzym bén vt nhiét, cd kha nang chiu nhiét rat cao.
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6.4. pH méi truwong

Ban chét cia cic enzym la protein nén chung mang dién. Cac mixc d6 pH khic
nghiét co thé 1am bién tinh enzym hoac anh hudng dén trang théi ion hoa ctia enzym. Vi
vy, mdi enzym chi hoat dong trong mot ranh giéi pH dic hiéu va hoat dong téi wu o
mot pii dac hidu. Hau hét cac phan {mg enzym xay ra trong mot gioi han pH khoang 7 -
8. nhung ¢6 mdt s6 enzym hoat dong trong mdt gidi han pH rdng hon.

(3} b)

S L1 |

2 4 [3 i 10 12
pH

Hinh 1.10. Anh hwong cua pH dén toc do phan tng enzym.
(a) pH téi wu cia pepsin va (b) pH to1 wu cla trypsin

5. Cac chit hoat hod

Cdc chit hoat hoa (3 cic chat 1am ting téc dé cia phan tmg enzym hoac lam cho
enzym ¢ trang thai khéng hoat dong trd thanh trang tha hoat dong3 Céc chat hoat hoa
cua enzym thuodng 1 cac kim loai (Ca2+ Fe?™, Mg®", Mn**, Zn*' va K*) hoac 4 kim (Br
va C1). Ca ché hoat déng ciia cac chat hoat hoa 1a 130 nén mot v tri hoat ddng tich di¢n
duong dé c6 thé tac dong vao cdc nhom tich dién &m cva co Lhat Cac Lhat hoat hoa
khac ¢o vai tro 1am thay d6i cdu hinh khong gian cua enzym. lam on dinh cdu tric bac
ba va bac bdn cia phan tr enzym, 1am enzym dé gin vdi co chét, ...

6.6. Ciac chic e ché

Chdt e ché 1a nhimg chat khi két hop voi enzym ¢6 tac dung tc ché hoat dong
cua enzynt nghia la lam giam hogc 13m mat hoat tinh cua enzym.

Ut ché canh tranh: (c ché canh tranh i sy (rc ché cua nhimg chit ¢co céu trie
(wony ty nhu phin tr co chit va canh teanh voi co chit dé gan vao trung tdp hoat dong
cua enzvm. Sur (¢ ché canh tranh ¢ kha ning thudn nghich. Vi vay, c6 thé khéc phuc
duoc sy e ché canh tranh bang cach tang nong dd co chit; khi co chat nhiéu hon, ching
s& canlt tranh voi chat ae ché dé ghn vao trung tam hoat dong.

Uc ché khong cunh tranh: su itc ché khong canh tranh xay ra khi chit Gc ché pin
via ensym o mot vi tei Khong phai trung tdm hoat dong. Sur gan nay gy nén sy thay doi
cin binh khéng gian cua cdu trac phan tir enzym, fam cho trung tim hoat dong ciing bi
thay doi va khong the tiép nhan duoc co chat hoac néu di tlep nhén co chit ciing khong
thc bién doi co chat thanh sap-phirm=Sw-ting-ndng-dé-cochirkhong anh hwong dén su
2in cud e ché khong canh tranhvad phap, 107 éd2yim\ BEivay, khing thé khic phuc dugc
tnh rang e ché bang cach tang nong dd ¢o chac.
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CAU HOI LUONG GIA

I. Trinh biy cach goi tén va phan loai enzym theo phén loai quéc &, cho vi du
noi loal.

2. Trinh bay thanh phan cdu tao cua enzym.

3. Trinh bay trung tim hoat ddng cta enzym.

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

5. Trinh bay co ché hoat dong cta enzym.

6. Trinh bay anh hudng cia ndng do co chat dén hoat dong ciia enzym.
7. Trinh bay anh huong cua nhiét do va pH dén hoat ddng cua enzym.

8. Trinh bay anh huémg cua yéu té hoat hoa va yéu 5 trc ché dén hoat dong cha enzym.
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Chuwong 11
HOA SINH HORMON

Hormon la nhimg chét hiru co duge san xual ra vai lhrong rat nhé bai nhirng té
bao cua tuyén ndi tiét. Hormon dugc bai tiét truc tiép vao mau va duge van chuyén tai
cac bd phan khac nhau cua co thé goi la co quan nhén hay co quan dich va ¢ do,
hormon tao ra nhimg tac dung sinh hoc. Hormon kiém soat cac qua trinh chuyén hod
cac chat va nhimg chirc phin khéc nhau nhu: sy phat trién té bao va md, hoat dong cua
tim-huyét ap, su co bop da day rudt, bai tiét sira va hq: théng sinh san, chirc phén
than...v.v. Nhu viy, hormon 1a mot loai tin hiéu glﬂ'a céc té bao gitp céc té bao trong co
thé song ¢o sur hop tac, théng tin diéu chinh Idn nhau nhim dinh huéng cho sy phan
chia, chuyén hod cua cac mé va co thé.

) dong vat, tin hi¢u gilra cdc té bao cd thé chia 1a 3 loai dya trén khoang cach
witta vi tri chat duoc bai tiét va vi tri ma chat d6 thé hién tac dung .

+ Hormon hay chat nodi tiét la nhil'ng chal hiru co tac ddng 1én nhimg té bao & xa
vi tri ma no duge san Xuit ra (cac tuyeén ndi tiét), hormon dugc van chuyén trong méu tir
tuyén ndi tiét dén co quan dich.

+ Tin hiéu tai cho (paracrine 5|gnalmg) cac chat hiru co dugce giai phong ra tac
dung ngay trén nhimg té bao gan ké vm té bio san xuit ra n6, khéng cin sy van chuyén
boi dong mau. Té bao than kinh bai tiét cac chat vao khe synap-lé chd tiép giap gitra
nhirng (¢ bao thin kinh-dé kich thich nhimg té bao than kinh gan ké hodc tir té bao than
kinh 1di té bao co gay e ché hoac klch thich co co qua kiéu tin hi¢u tai chd. Cac chat
thuge loai tin hi¢u nay 1a chat dan truyén than kinh (neurotransmitter). Té bao than kinh
cling bai tiét nerng hormon than kinh (ncurohormon]

ng theo kiéu nay. Cic
ung phat trién va tang

le bao do tong ho’p va bai tle[
1é bao nudi cdy thuong tiét ra
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sinh. Céc té bao khdi u ciing gidi phéng ra cac yéu td phat trién dé kich thich su ting
sinh qua mirc dan téi su hinh thanh quan thé khoi u.

Nhimg chit ké trén (hormon, hormon than kinh, chat din truy /én than kinh va
hormon tai chd) goi 1a nhing chat truyén tin thir nhat hay chat truyén tin ngoai té bao
(phan biét vén nhimg chét truyén tin thir hai hay nhitng chit truyén tin trong té tao).

Bai tiét hormon theo nhip sinh hoc, nghia 12 ndng d¢ hormon trong mau thay dbi
theo chu ky. Nhip sinh hoc ctia sur bai tiét hormon cé thé theo gio (LH, testosteron),
theo ng,ay (cortisol), theo thang (cac hormon sinh duc nit), theo mua (thyroxm) Su thay
déi ndng dé hormon trong mau theo nhip sinh hoc ciing véi ndng do rét thap cua ching
trong mau (0 murc nanogam hodc picogam) lam cho viéc dinh luong hormon rat kho
khan doi hoi nhitng k¥ thudt ¢ 6 nhay cao va trang thiét bi dat tién.

1. PHAN LOAI HORMON

Hormon c6 thé phan loai theo c4u tao hod hoc hodc phan loai theo co ché tac dung.

1.1. Phin loai theo cdu tao hod hoc

Hormon la peptid va protein: thugc loai nay c6 nhimg hormon' ¢6 tir 3 dén 200
acid amin, bao gdbm cic hormon ciia tuyén viing duéi doi, tuyén yén, tuyén tuy.

Hormon la din xuét cia acid amin: thudc loai nay ¢6 hormon cua tuyen giap va
tuyen tuy thuong than.

Hormon steroid: 906m hormon cua tuyen vé thugng than, tuyén sinh duc nam va nit.

Nhom Eicosanoid: nhimg chit nay 14 d3n xuit cia acid arachidonic - mét acid
béo c¢6 20 carbon v nhiéu lién ket doi. Eicosanoid ¢6 3 phén nhom: prostaglandin,
leucotrien va thromboxan.

1.2. Phan loai theo co ché tic dung

Tit ca cac hormon déu tac dung 1én té bao dich qua chat thu thé dic hiéu
(receptor) ¢ té bao dich. Mdi loai té bio c6 cach két hop riéng gilta chit thu thé vai
hormon. Cin et vao vi trf khu trG coa chéat thy thé (& mang té bao hoac trong té bio) va
tinh chat ho tan cita hormon ma hormon duge phén thanh hai nhém.

Nhom két hop véi chit thu thé ni bao: gdbm cac hormon steroid vi hormon
tuyén giap.

Nhom két hop véi chit thu thé & mang 16 bao: gdm cac hormon peptid v cac
hormon dan xudt cda acid amin. Nhom nay lai chia thanh cac phan nhém tuy thudc chat
thdng tin thir hai tham gia vao co ché tac dung cta hormon.



2. CO CHE TAC DUNG CUA HORMON

2.1. Téac dung cua hormon steroid va hormon tuyén giap

Phic hop

hormon-protein
van chuyén Hormon

f}\ @
Hormon

Protein huyét thanh

! \‘ ./ : ;

Tang sinh té bao
Phifc hop
hormon-thy thé Thuy thé nhan té bao

Hinh 2.1, Co ché tac dyng cta hormon steroid

Hormon steroid (vi du: estrogen, progesteron, cortisol) va hormon luyen giap kho
tun trong nudc nén van chuyén trong mau tdi té bao dich nho chat vén chuyen dac hiéu
(protein). Tai té bao dich, nhimg hormon nay khuyech tan qua mang té bao va két hop
vai protein thu thé trong bao tuong hoic trong nhan té bao.

Phirc hop hormon-chit thu thé tic dung nhu mdt chit théng tin ndi bao (chat
thong tin thir hai) va gin vao mdt ving dac hiéu cia DNA nhan goi 1 ving nhdy cam
véi hormon (HRE = hormone responsive element). Sir gin nay lam hoat hoa mot s gen
cua DNA din 16i ting cudng sao chép mRNA nhd RNA polymerase va qua dé ting
cuomg surtong hop protein dic hiéu mai (hinh 2.1).

2.2. Tac dung hormon peptid va amin

Phin 16n cac hormon thude nhom nay tan trong nude, khong can chat vdn chuyén
trong mau, ¢6 thoi gian ban huy ngin. Cac hormon khong dé dang qua mang té bao va
¢in vai chat thy thé ¢ mang bao tuong cua té bao dich. Su két hop nay lam xudt hién
mot chat duge goi la chat lhong tin thir hai & ndi bao. AMP vong (cAMP) la chit théng
un thi hai da duqrc biét rd nhdt. Cac chit thong tin tha hai sé khuyéch dai tin hiéu
hormon qua viéc hoat hoa cac enzym ndi bao hodc tac dong dén céc qua trinh chuyt:n
hod dac bigt, dan dén thé hién tac dung hormon.

Cor ché tang glucose mau [T SpNTIN 12 Vi au aien nminn inh hoa tiac dung ctia
hormon théong qua cAMP. A THY VlEN

HUBT
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Glucose mau | 10.000x phan tr

Co ché nay duge Sutherland kham pha vao nam 1950 va da chimg minh rang
cpinephrin kich thich sy hoat dong cua glycogen phosphorylase thong qua cAMP.
Glycogen phosphorylase ti‘mg phan giai glycogen thanh glucose 1-phosphat va dan té
tang tao glucose. Hinh 2.2 chi rd mét loat phan img tur giai doan kich thich dau tién cua
mol phan tr epinephrin tcn sir tdng nong do glucose mau thong qua sy khuyéch dai tac
dung hormon gin véi chit thy thé. Nho cach nay ma tir mt phan tir hormon ¢6 thé lam
thay doi hoat déng xtic tac cua hang nghin phan tir enzym.

3. HORMON PROTEIN, POLYPEPTID
3.1. Hormon tuyén yén
3.1.1. Hormon cua tuyén yén truée

* Hormon ting truong (GH = growth hormone hodc STH = somatropin hormone).

La polypeptid gom 191 ac MMCLCI amin 53 va 165,
acid amin 182 va 189). GH c6 piuhigae=rs dia nguoi va hormon
lactogen cua rau thai.
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Hinh 2.3. C4u truc hormon tang truedng & ngudn
GH c6 tac dung lén chuyén hoa glucid, lipid, protid va dién giai cua ‘nhiéu mg,
nhu: mo co. mO mé va gan. GH ¢6 tac dung lén su phat trién cua co the. Thieu GH dan
d¢n hien trong lan. Thoi gian ban huy cia GH trong huyét tuong ngudi la 30 - 20 phat
va ndng d6 trung binh tir 2 - 4 ng/ml & ngud tnrong thanh.

* Hormon kich thich tong hop sita (Prolactin = PRL hogc LTH = luteotropic hormone)

La mdt chudi polypeptid 199 acid amin, trong luong phan w = 23000 Da. Cau
triic_bac mot va hoat dong cua LTH co nhiéu gidng nhau vai GH va hormon fao sita
ngudn goc rau thai. LTH tic dung chu yéu Ién tuyén vt dé tao sira sau dé.

* Hormon huong sinh duc (GnH = Gonadotropin hormone)

Nhimg hornmon hudng sinh duc gdm hormon kich thich nang tritng (FSH-follicle
slimulating hormone) v21 hormon kich thich hoang thé (LH- lmeinizing hormon) co6 ban
chit la glucoprotein, gom hai tiéu don vi a va 3. LH va FSH c6 cau tric pong TSH va
HCG (hinh 2.4). Tiéu don vi a rit gidng nhau & 4 loai hormon nay va la chudi
polypeptid 92 acid amin. Tinh dic hiéu cua mdi hormon do su khac nhau vé cdu tric
cua chuoi f3.

145 121
HN HCG HN [LH ]
COORP COCHP
COOM « H,N COOH =
N % 92

112
117 COOH p

H,N T5H

g Hi Or B

HN COOH « H.N OOH o
92 92

Hinh 2/4. Cau frac HCG, FSH, LHva TSH
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Hormon kich thich nang trirmng (FSII — Follicle stimulating hormone)

— Trong luong phan nr : 32000 Da, nong 4 trong huydt trong: 2-5 mUimL, @
thot diém rung tring FSH ¢6 nong do 3-10 mU/ mL.

- FSH lam nhanh su trudang thanh cua nang trnirng, ting giai phong estrogen & ni,
lam to tinh hoan nhung khdng lam tang s (ugng tinh trung va khéng lam tang hoat
Jong cua té baa k& & nam gidi.

Hormon kich thich hoang thé (IL.FH = Luteinizing hormone)

— Trong luong phan tir : 28500 Da. Néng d6 co ban khoang 2-5mU/mL huyét
twomg. O thoi diém dinh cua thoi ky rung tning, nong d6 LH tang dén 16-25 mU/mL.

— O nir. LH phdi hop véi FSH géy rung trimg va phat trién hoang thé, kich thich
bar uict estrogen va progesteronc.

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

Trong luong phan tir : 28000 Da, gdm 2 chudi polypeptid: chudi o (92 acid amin),
chufsi B (112 acid amin). Néqg d6 trung binh 1a 3 ng/ml huyét tuong. TSH tham gia
nhiéu giai doan cua qua trinh tong hop cac hormon giap trang.

* Hormon kich thich tuyén vé thuomg thin (ACTH: Adreno-corticotropin hormone)

ACTH nguoi ta polypeptid gom 39 acid amin. Trong lugng phin tr : 4500 Da.
Doan peptid dau 24 acid amin giéng nhau & nhicu loai dong vat va ngudi. Doan peptid
com lai khang ¢ tac dung sinh hoc, thay doi theo ngudn gde dong vit (Hinh 2.5).

ACTH c6 nhiéu tac dung: kich thich vé thuong than bai tiét cic hormon chuyén
hoa glucosc, kich thich tao melanin do ACTH ¢6 ciu tao tuong tu aMSH va diéu nay
wiai thich vé nguyén nhan gay xam da trong bénh Addison. Chudi peptid ¢6 5 acid amin
(G -10) ¢6 hoat dgng cua MSH,

o MSH
Hoat déng
sinh hoc
133
24
Bac higu
34 cua loal
39
ACTH

Hinh 2:5-Céu-tao hoa hec cig-AGTH

31



3.1.2. Hormon cua ruyén yén giita

Thuy gitra tuyén yén bai tiét «-MSH (Hormon kich thich hic t6 bao =
Melanocyte stimulating hurmone) Tuyen yén nguoi 16m thiéu thuy gitra vi vay khong
¢ (-MSH o huyét trong va tuyen yén ngudi.

" A -
3.1.3. Hormon cua tuyén yén sau

Hai hormon peptid ¢6 mit ¢ thuy sau tuy én yén la oxytocin va vasopressin. Dy la
hai hormon dugc tach chiét, tinh ché va tbng hop ddu tién (Vincent Du Vigneaud, giai
thuong Nobel, 1954). Ching duge tdng hop tir & bao than kinh ving dudi doi, di

chuyén doc bo trén thi va duge dy triv ¢ cac nang, sé duge giai phong tuy theo su kich
thich thich hop.

- Vasopressin: 1a hormon chéng loi niéu (ADH = Antidiuretic hormone).
La pepud co 9 acid amin.

Tac dung: giam bai tiét nude tiéu do tang cuong tai héap thu nuéc & dng thin va
lam co mach nén c6 tac dung tang huyét ap. Thiéu hormon nay sé& giy dai nhat, dai
nhiéu (5-10 liyngay) va nude tiéu ¢é ty trong thip (1.001-1.005),

— Oxytocin: la peptid co 9 acid amin, khac vasopressin ¢ acid amin tha 3 va thir
8. Oxytocin ¢6 tac dung trén co tron cla tr cung va trén tuyén vi, gdy co co tr cung luc
chuyén da va kich thich tiét sira khi cho con bii.

.

L=
|

o

4
-

T
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VBSOpressin
(antidiuretic hormone)

3.2. Hormon rau thai

— Gonadotropin rau thai (HCG = Human Chorionic Gonado!ropm)
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Hormon nay xuat hién tron
kv ¢o thai, ¢6 nguon gde tir rau thai
thang thir 2 va thtr 3, mat dan tror
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HCG la glycoprotein, gobm hai chudi polypeptid o va B. Chudi a cua HCG c6 chu
(o eidng chudi o CL'la’ LH. FSH va TSH. Chudi B dég hiéu cho hoat tinh sinh hoc cua
HCG, Kich thich bai tict oestrogen va progesterone (giong tac dung cia LH).

— Hormon kich thich tae sira (HPL = Human Placental Lactogen), prolactin
rau thaj (PPR= Placental Prolactin) va hormon kich thich bai tiét hormon tuyén giap
(HCT = Human Chorionic Thyrotropin).

3.3. Hormon vung dwéi doi

Vung dudi ddi san sinh nhitng hormon than kinl}, cc:) tac dung diéu hoa su béi tiét

cac hormon cua tuyen yén trude. Hormon ving dudi do1 cau tao boi cac peptid ngin.

Bang 2.1. Cac hormon peptid ving duvdi ddi

Hormon Cau tao Tac dyng chinh
Hormon giai phéng corticotropin (CRH) Peptid 41 acid amin Kich thich bai tiét ACTH
Hermon gidi phong thyrotropin (TRH) Tripeptid Kich thich bai tiét TSH
Hormon giai phong gornadotropin (GnRH) | Peptid 10 acid amin Kich thich bai tiét FSH/LK
Yéu té Urc ché Prolactin (PIF). Peptid 56 acid amin e ché bai tiét PRL
Hormon giai phong GH (GH-RH} 3 dang peptid: 37, 40, 44 | Kich thich bai tiel GH

acid amin (rc ché bai tiét GH

Hormon re ché GH (GH-IH) Peptid 14 acid amin

3.4. Hormon tuyén can giap va calcitonin
O ngudi, tuyén can giap trang dai 6-7mm va ning khoang 140mg. Hormon tuyen
cdn gidp va calcitonin (cing voi vitamin D) tham gia vao qua trinh chuyén ho Ca’"

* Tormon tusen can giap (PTH - Parathyroid hormone): 12 polypeptid gdbm 84
acid amin. Hormon toné hop gbm 34 acid amin diu, ngudi ta cung xac dinh dwoc chat
tién than cua PTH gdm prepro PTH c6 113 acid amin va proPTH cd 90 acid amin.

P It Ja hormon lam tang Ca™ mau tac dung chu véu lén té bao than va xuong:
(ang phan huy xuong, giai phong Ca®' vao mau; tang tai hip thu Ca** va (rc ché tai hap
thu phosphat cuia té bao thin. () mang rudt, PTH tang hap thu Ca’" phéi hop véi vitamin
D. PTH khong ¢6 dy triv & tuyén. duoce dng hop va bai tiét lién tue vao méu.

* Calcitonin (CTY): duoc ba 1iét tir té bao clia tuyén can gidp va tuyén giap. CT la
mot palypeptid ¢6 32 acid amin.

. Tac dung chinh ctia CT la ha Ca** va phosphat trong mau, do ¢ che su giai phong
Ca™ ™ 1 xuong vao mau (nguoc vai tic dung cua PTH), ire ché tai hap thu Ca® & dng thén.

3.5. Hormon tuyén tuy
3.5. 1. Insulin

Insulin duce bai tiét tir 1¢ bdo i ciia dao Liangerhansy ban chat 1a protein. Ciu tric
bac 1 cva insulin duge xdc dinh boi Sanger (nam, 1933), gom 51 acid amin vot 2 chuos
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polypeptid: r:hum A ¢o 21 acid amin, ChUDI B ¢6 30 acid amin, 2 chudi ndi voi nhau
bang 2 cau ndi disulfua va chudi A cé 1 cau disulfua ndi chudi. Céu trac bac 2 va bac 3
cua insulin dugc xac dinh nam 1969.

Chat tién thian cua isulin la proinsulin Proinsulin cua lgn g?)m mot chudi
polypeptid, bat ddu tir chudi B va noi voi chudi A boi mot peptid gom 30 acid amin.
Trypsin da thuy phan pmmaulm cal mau peptid noi gitra chudi A va chudi B, giai
phong insulin va peptid C gom 35 acid amin.

Preproinsulin

Proinsulin
Signal
sequence
A fiB @AM
Signal sequence

Hinh 2.6. Cau tao cla Insulin

Insulin, proinsulin va peptid C ¢o trong huyét tuong dudi dang tr do, khong két
hop vai protein. Insulin duoc thoai hoa chu yéu ¢ gan va than do cac protease.

Tac dung cda insulin la lam giam glucose mau, do: (1) Tang tinh thdm glucose
qua mang té bao, dong thoi lam tang su thim théu cac ion K' va phosphat v6 co, tao
diéu kién thudn loi cho sy phosphoryl hoa va sir dung glucose, co mot sé md khong
nhay cam véi insulin va & nhimg mo nay insulin khéng lam thay d6i néng do glucose
trong té bao (mo than kinh, bach cau, phéi, than, nhat la gan); (2) Tac dung truc tiép
chuyén glycogen synthetase tir dang khong hoat dong thanh dang hoat dong, do do ting
cuong qua trinh chuyﬁn glucose thanh glycogen; (3) Kich thich tong hop glucosekinase
o gan. ¢ ché tdong hop mdt sd enzym xuc tac sy tan tao duong nhu pyruvat
carboxylase, (4) Giam tac dung cia glucose-6-phosphatase; (5) Uc ché phan huy lipid,
do vay tang cudmg dét chay glucose.

Co ché tac dung: insulin tic dung 1én té bao dich gy giam cAMP (trai voi tac
dung cua adrenalin va glucagon).
3.5.2. Glucagon

Glucagon dugc bai tiét b]l t

X cua_da 1ans. 13 mot peptid ¢6 29 acid
\ nT U’h\h EN} -agpn thoai hoa chu yeéu ¢
A tadHIB TAMP & té bao dich, hoat hoa

amin chira nhiéu doan gidng s
gan. Giong adrenalin, glucago
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cnzym phosphorylase « gan (glucagon khong co tdc dung hoat hoa enzym nay & co).
Glucagon con kich thich phan huy md cua mo, gidi phong glycerol va acid béo do
enzym hpase duge hoat hoa b cAMP .

3.5.3. Somatostalin (GITH)

La mot peptid co 14 acid amin, duoc bai tiét & ving dudi ddi va bai té bao D cua
luyen tuy. Somatostalin e ché su bai tiét hormon tang truémg (GH hay STH), insulin va
¢lucagon.

3.6. Hormon tiéu hoa (hormon ciaa hé thong da day, rudt)

La nhimg polypeptid. dugc bai tiét boi cac té bao ndi tiét dac biét clia 6ng tiéu hoa.

— Gastrin: tao ra tir té bao ving hang vi cua mém mac da day va bai tiét khi ¢o su
Licu hoa cac protein. Co 2 loai pastrin: gasirin 1 va gastrin 2. Ca hai Joat déu c6 ciu tao
polypeptid voi 17 acid amin, gastrin 2 ¢6 thém gace sulfat & acid amin thr 12 (tyrosin).
Gastrin tong hgap ¢6 4 acid amin cudi (actd amin [4- acid amin 17), ¢ hoat tinh sinh
hoe cua gastrin va duge st dung trong fam sang.

Gastrin c6 tac dung kich thich bai tiét dich vi va co bop cta da day. Ngudi ta da
chang minh tac dung gay loét cha gastrin va lién quan gita tang tiét gastrin véi hoi
chimy Zotlinger Ellison (u tuy, da tiét dich vi. loét ta trang).

— Secretin: dugce bai tiét & niém mac cua khic dau rudt, Jugce phat hién nam 1902
boi Bayliss va Starling. La mét polypeptid gom 27 acid amin. co mét phan giong
glucagon. Secretin ¢o tac dung kich thich bai tiét nudc va bicarbonat cua dich tuy.

-~ Cholescystokinin (CCK): duoc bai tiét tir niém mac ta rang khi c6 sur tién hoé
md& va protid. La 1 polypepiid ¢é 33 acid amin. Kich thich bai tiét amylase tuy.
4. HORMON LA DAN XUAT CUA ACID AMIN
4.1. Hormon tuy thwgng than

Tuy thuong than co hai loai té bao, mét loai t& bao bai 1iét adrenalin va mot loai té
bao bai tiet noradrenalin; goi chung la catecholamin vi ching dugc coi la dan xvat cua
catechol.

HO—F | HO— ~CHOH—CH,—NH—CH;  HO—%" “—CHOH—CH,—NH,
HO—\ HO - HO \,J

Nhiin Pyrocatechol Epinephrin Norepinephrin

Hinh 2.7. CAu a0 hoa hoc clia catechalamin
* Sinh tong hop catecholamin:
Catecholamin duge tong hep-tiracid-amin-can-thiét-phenylalanin qua cac giai doan:

— Oxy hoa phenylalanin/thanh tyrosin' nhophenyialanin hvdroxylase.



— Oxy hoa tyrosin thanh dihydroxyphenylalanin (DOPA) nh¢ tyrosin hydroxylase.

— Khir carboxyl cia DOPA thanh Dopamin nhd DOPA-decarboxylasc ¢d
Coenzym la pyridoxalphosphat.

- Chuyén dopamin thanh norepinephrin nh¢ dopamin B hydroxylase. Phan (ng
nay can sy ¢4 mat cua oxy phan tu va vitamin C.

= Metyl hoi norepinephrin thanh epinephrin nhé S-adenosyl-methionin (chat cho
gac —CHa).

Norepinephrin con dugce tdng hop va dy trir & 1an cung day than kinh, Phan tmg
metyl hod noradrenalin xay ra & wy thuong than trong t€ bio ua crom. Ty [é gifra 2
hormon duec bai tiét 1a: Norepinephrin/Epinephrin = 1/4.

* Thodi hod cua catecholamin
Xay ra chi yéu & gan. véi su tham gia cua 2 enzym chinh:

~ Monoamino oxydase (MAQ): ¢6 & 1an cong than kinh. xtic tdc qua trinh khi
amin oxy hod catecholamin, tao acid 3-4 dihydroxy mandclic.

— Catechol oxymety! transferase (COMT): xiic tac su van chuyén géc - CHa tr S-
adnosy [ metonin }én géc phenol cua catechofamin.

San phim thoai hoa cudi cung cua catecholamin la acid vanyl mandelic (AVM),
chat nay duge bai tiét ra nudc tiéu. Trong nudc tiéu con cd 3. metoxyepinephrin va
3.metoxynorepinephrm, la nhing chat khong cé hoat tinh sinh hoc. Cac san phdm nay
duge ddo thal qua nudce tiéu dudi dang lién hop véi acid glucuronic va acid sulfuric.

— CH—COO H; —CH- coo
CHy—CH +(oo @
NIl;

Phenvlalanin @ l
®

Ho—~= | CH,—CH,— NIty <~ —CH—COO
HO—x Cco,

DOP Amin DOPA

@

HO—7 ‘ ‘CHOH--CH;—NH, _@, HO CHOH—-CH;—!‘?IH
HO— ) / HO CH,

CH; . .
Nerepinephrin Epinephrin

Hinh 2.8. Tdng hgp adrenalin va nor-adrenahn
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HO-—Z" [ CHOH-CH,—NH HO—F [ CHOR-CH,—NH,
HO—Ix CH, HO—x
Fpinephrin Norepinephrin

co.u:/ s w‘l\o MAO / \{OMT

-
CHO—=" " —CHON-CHy—NH 1O | CHOM—COOH CH,O /j—cuou—cu2 NI,
HUAJ CHy HO—\_

X Metuxs -cpingphrin Acid 3.4 dihydroxy .Metoxy-nore pinrephrin
\ maadeli¢c (AHM) s
| /
~_MAO cOMT MAO.
o0—F

CH, | CHOH--COO0OH
HO_J\I

Acid 3.metory-4-hydroxy mandelic
hav acid vanyl mandelic (AVM)

Hinh 2.9. Thoai hoa cua catecholamin

* Tde dung cua catecholamin: epinephrin va norepinephrin c6 nhimg tac dung
¢1dng nhau va khac nhau:

— Trén hé tim mach: cpinephrin lam gian mach ¢ co xuong, tim va lam co mach &
da, cac tang & bung. Norcpinephrin lam co mach toan than, do d6 gy tang huyét ap.

- Trén chuyén hoa: Epinephrin kich thich phan huy glycogen & gan va co, lam
tang glucose mau; tang phan huy lipid, giai phong acid béo va glycerol.
4.2. Hormon giap trang

[uyLn giap ¢6 2 phan 3 rét: mot phan gom nhimg nang bao tiét cic hormon ¢6
tod, cha y¢u 1a thyroxin (T4) va triiodothyronin (T3), mdt phan gom nhirng té bao nang
bin tiét mot polypeptid (& calcitonin (calcitonin ciing ¢6 ngudn gbe cin gidp trang).

T; HO (|‘H—COO'
NH;"

Ty Ho@» CIH—Coo‘
NH;'

* Cau tao hod ltoc

~ Hormon tuyén giap 13 dAA XAt €8 Tod € ta tyrosin: Chit tién than cha hormon
tnén gidp [d monolodotyresin (MIT) va-diodatyrosin (DIT). Hai chat ¢6 tac dung
hormon 1a T3 va T4, T3 hoat déng manh han Tdenhung T4 chiém lugng [on hon nhicu.
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* Tong hop hormon gidp trang

— Giaf doan [ thu nhan va cd dic 1odua bdi té bao tuyen gidp

lod duoc dua vao co thé qua thie an va nude uong (khoang 50-200 pg/ngay). lod
duoce hap thu boi rudt dudi dang iodua (I) va nhanh chong duoce gan vao tuyén giap.
Tuyén gidp giit khoang 100 pg lod/ngay, 25g tuyén gidp (=1/300 trong lugng co thé)

2ilr 1/3 lugng iod toan phan cua co thé. Giai doan nay duoc kich thich chi yéu boi TSH
va thioure, bi trc ché bai cac anion: thiocyanat SCN', clorat ClOy

— Giai doan 2. oxy hoa tod.

Qua trinh duge xuc 1ac bat peroxidase mang. Cic chat thioure, thiourecil va anion
cvinua CN tre ché hoat ddng cua enzym, do d6 ¢6 tac dung ngan chin qua trinh oxy

hoa odua.
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Hinh 2.10. CAc giai doan sinh tdng hop va bai xuat hormon tuyén giap vao mau

Giai dogn 3: gan iod phan tr vio thyroglobulin.

Thyrogbobulin 1a chét keo, gom chu yéu 1a glycoprotein. lod duoc gan vao nhiing
2oc (yrosin cua thyroglobulin tao MIT va DIT dudi tdc dung xidc tac cua iodua
peroxidase. Sau dé ¢6 su ngumg tw-cia-hai phan tir DIT,dé tao thanh T4 (chit yéu) va
cua mdt phin tie DIT voi mot phan tr MIT dé' tao thanh F3%rén phan tir thyrogbobulin



~ Giai doan 4. thuy phan thyroglobulin.

Dudi tac dung cua cac protease, thyroglobulin dugce thuy phéan gidi phong T3 va
14 vao mau. Giai doan nay duoc kich thich bait TSH. MIT va DIT chaa 2/3 lugng iod
cua thyroglobulin, khénb qua huyét tuong. Enzym halogenase cua tuy /én gidp khur iod
cua 1odotyrosin gial phong iodua va mot phan I s& tham gia phan {mg iod hoa
thyroglobulin (chu trinh iod trong tuyén gidp) cung vai iod 1y tir mau.

Trong huyét twong, T4 duge van chuyén cho ycu boi TBG (thyroxin binding
globulin) (70% -75%) va 15% - 20% badi TBPA (thyroxin binding prealbumin). Phan
nho kit hgp voi albumin (thyroxin binding albumin = TBA). Binh thuémg trong mau T4
chiém 90%, T3 chiém 10%, con kKhoang 0,03% thyroxin & dang tu do va dang nay cd
hoat tinh sinh hoc. T3 va T4 trong TBG, TBPA, TBA 1a kho du trit.

* Thodi hod hormon tuyén gidp
Qua trinh thoai hoa hormon tuyén giap xay ra g nhiéu md nhu gan, than. ..
- Khur iod nho xuc tac cua thyroxin deiodinase.

- Khu amin, kht carboxyl hodc lién hop o nhém chuc phenol voi acid
glucuronic va acid sunfuric.

Cic san pham Yién hop duoge tao thanh ¢ gan, theo dudmg mét 46 xudng rudt. Vi
khuin o rudt cod enzym glucoronidase phan huy san pham lién hop, giai phong
honmon giap trang va mot phan hormon & dang tu do nay duoc tai hap thu nhd chu trinh
ruot gan.

* Tdc dung cua hormon gidp trang

Tat ca cac té bao cua co thé (trir nao va tinh hoan ngudi truong thanh) déu la té
bao dich ctia hormon tuyén gidp. Hormon tuyén giap tac dong Ién nhiéu chuyén hoa:

— Tang hip thu glucose & rudt. ting phan huy glycogen.
— Tang phdn huy lipid, nhat 1A triglycerid, phospholipid va cholesterol.

— Tang tong hop protein do tac dong truc tiép dén su hoat hoa RNA polymerase
hoac gian tiép qua kich thich bai tiét GH.

— Tang cuomg s dung oxy cua co thé, ting chuyén hod co ban, c¢6 tic dung sinh
nhiét.
5. HORMON STEROID

Thudc nhom nay cé hormon vé thuong thin va hormon siah duc ni, hormon sinh
duc nam.

S.1. Dauh phap hoa hoc cua cac steroid

Hormon steroid déu ¢o nhan co ban la nhan cyclopentanoperhydrophenantren
(nhan gonan), 17C véi 3 vong b-earbon va | vong co 5 carbon; danh s6 A, B, C, D.
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Cyclopentanoperhydrophenantren (Gonan)

* Hormon steroid chia lam 3 nhém:

— Nhom 18 C c6 nhin co ban la Estran, gbc metyl -CH; (tire C18) dinh o vi tri
("'}3. Thude nhém nay gdom cé cac hormon sinh duc nir.

— Nhom 19 C ¢6 nhan co ban 1a andostan, gée metyl -CH; (tie C18 va C19) dinh
o vi i C13 va C10. Thudée nhém ndy la cac hormon sinh duc vo thugng thin va sinh
duc nam.

— Nhém 21 C ¢6 nhan co ban la pregnan. Ngoai hai nhém -CH; dinh & C13 va
C10), ¢é thém mot chudi npang - CH,- CHj dinh & vi tri C17. Thum. nhém nay co
progesteron va cac hormon chuyén hoa dudng, hormon chuyén hod mudi nuéce ciia vo
thuong than.

3] 18 1

18 iD
.i, 15 .E’
00 o0 ”
OH HO OH

HO HO ol

Estran (18C) Aldrostan (19C) Pregnan (21C)

5.2. Hormon vé thwgng thin
5.2.1. Ciiu tao hod hoc

Chiét suit khoang 50 steroid tir vé thuong than nhung chi c6 10 chét ¢6 hoat tinh
hormon, chia lam ba nhém:

* Hormon chuyén hod muoi, nwwoc (Mineralocorticoid)

Bao gdm: aldosteron va 11 - deoxycorticosteron (DOC), duoc bai tiét tir ving ciu
cua vo thugng than, gom 21C.
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0 OH
11-Deoxy corticosteron Aldosteron
* Hormon chuyén hod dwing (Glucocorticoid)
Bao g@)m: cortisol. cortison va corticosteron, 21C va c¢6 oxy & C11 nén goi la

11.oxysteron.

2t ?Hzou
0 CO

0 OH
Cortisol Cortison
21 ?Hzoﬂ
HO 18 20 CO
) ‘U
7 ° a
o =

Corticorsteron
* Hormon sinh duc vo thuwong thin

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

DHEA Androstendion
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Androstentrion 11 hydroxy-androstentrion

5.2.2. Tong hop va thodi hod hormon vo thugng thin

- Tong hop: nguyvén liéu 13 mau 2C (acetat) dién ra qua nhiéu bude.

-Thoai hoa: chu yéu o gan, nhd cac phan {mg oxy hoa khir tao cac san pham
khong con hoat tinh ctia hormon, dao thai dudi dang lién hop qua nudc tiéu. 1-5% cac
lormon bar xudt qua nuoe tiéu dudi dang e do.

5.2.3. Tdc dung chaa cdc hormon vo thuwong thin

— Hormon chuyén hoa duong: kich thich tan tao duong, tang du trir glycogen &

gan. (@ng hoat do glucosc-6-phosphatase, giai phong glucose tu do tir gan vao niu va

lam tany mirc glucose mau: tang thoai hod acid amin va protein & co. Cortisol giup co

thé chdng lai cdc stress, chdng viém va chdng di tmg. Vi vay cortisol dugce diing trong
diéu tri viém Khdp va beénh tao keo.

— Hormon chuyén hod mudi: aldosterol ¢6 tac dung manh nhat, cho yéu la tang
tii hdp thu Na' o ong luon xa, tang bai tict K*, do dé tdng it nuoc trong co the.,

— Hormon sinh duc vo thuong than: tic dung nhu cdc hormon sinh duc nam
nhung yéu hon.
5.3. Hormon sinh duc nam

* Cau tao hod hoc

Testosteron Androsteron

Chét chinh 1a testosteron, do té bao k& (Leydig) cia tinh hoan bai tiét, ngoai ra
con cd androsteron - 1a san pham thoai hoa cua testosteron & gan.

Tac dung ciia androsteron bang M6 tic dtng ela/tdstasteron.



* Tong hop: 1y nguyén liéu 12 cholesterol.

* Thodi hod: androstendion [a san phim thoai hoa dau tién cla testosteron.
Nhimg giai doan tiép theo glong nhu thodi hoa cua cac hormon sinh duc vo thuong
thim. Nhu viy. testosteron (nguén pde tinh hoan) va androstendion (nguon goc vo
thuony than) ¢é chuyén hoa chung va bién d6i thanh androsteron, etiocholanolon v
mat phin nho thanh epiandrosteron. Nhimmg san pham niy chiém khoang 80% trong
cic 17 cetosterroid trung linh dao thai ra nude tiéu duéi dang lién hop glucuronic hodc
sunfuric. O nude tidu te¢ em. 17 cetosteroid ¢é Khoang 2.5 mg/24 gio, tang din & tudi
ddy thi: nam khodng 13 + 2mg/ 24 gid va nir khoang 9 £ 2 mg/24 gid. réi giam din
theo tudi.

S5.4. Hormon sinh duc niv

Gom 2 nhom: folliculin (hay estrogen) va progesterone. Sy bai tiét cac hormon
nay tuy thufc vao thoi ky phat trién coa nang trimg: giai doan nang bai tiét estrogen:
giai doan hoang thé bai tiét estrogen va progesteron.

* Ciiu 120 héa hoc

— Estrogen: 18C, gom 3 chdt la estron, estradiol va estriol. D6 [a nhing steroid
phcnolic, chat luu théng chinh trong mau 1a estradiol.

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

Budng trimg. tinh hoan, vé thugng thin va rau thai déu téng hop dugc céc estron
va cstradiol tir testosteron va androstendion.

Qua trinh tong hop duoc kich thich bon FSH va LH cua tuyén yén va kich td rau
that HCG. Progesteron dugc tong hop nhiéu nhit & hoang thé va rau thai, dudi tic dung

cuia FSH. LH 1uyén yén, cic yéu 1d giai phéng viing dudi ddi va khi €6 mang con duoc
kich thich bai HCG.

Estrogen Estradiol Estriol

2 ?H)
HO \’.‘ 20 CO
A|lB

0~ ~z

Praogesteron {24C)
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* Thoai hoa

San pham thodi hoa chi yéu cua estrogen o nudc tiéu la estriol, dwéi dang glucuro
hodc sunto lién hop. mot phan nhé o dang 1y do, goi chung 1a cac phenolsteroid.

O npudi binh thuong:

— “Trude ngay kinh nong dd estrogen bai xuét ra nude tiéu la thip nhat: 5 - 10
Hg/24 gio.

~ Cao nhat & ngay rung trig: 50 - 100 pg/24 gid. Giam dan rdi dat dinh cao thir
2 o thot ky hoang thé.

— Thai ky hoang thé: 30 - 40 pg/24 gio.

Progesteron thodl hoa & gan tao thanh pregnandiol ddo thai dudi dang glucuro va
sunfo lién hop.
6. HORMON EICOSANOID

Hormon eicosanoid duge tong hop tir nhimg acid béo ¢6 nhiéu lién két déy, chat
(en than chinh 13 acid arachidonic (20C ¢6 4 lién két dé1). Hormon etcosanoid duoc xép
vao load hormon tat cho, ba loail ecosanoid chi yéu la:

- Prostaglandin ¢6 & nhiéu md, kich thich co bép co trom.
— Leucotricn ¢é & bach ciu, lach gay co bop phé quan.

— Thromboxan ¢6 & cic md va bach cau, diéu hoa dong mau va lam co mach.

CAU HOI LWONG GIA

1. Trinh bay dinh nghia hormon, phén biét hormon than kinh, chat dan truyén thin
kinh, hormon tai chd, hormon tir thén.

2. Phan loai hormon theo ciu tao hoa hoc (mdi loai ké tén va vict cong thire cau
tao mét hormon dai dién).

3. Trinh bay co ché tac dung cua hormon tan trong lipid (nhém hormon steroid).

4. Trinh bdy co ché cau tac dung cua hormon tan trong nudc (nhém hormon
protein va dan xuit acid amin)

S. Trinh bay céu tao héa hoc, qua trinh tdng hop va thoai héa ctia hormon tuyén
tuy thurong than.

6. Trinh bay ciu tao hoa hoc, qua trinh téng hop va thoai hoa cia hormon tuyén
glap trang.
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Chuong 111
NANG LUQNG SINH HOC

Nang luong sinh hoe (qua trinh oxy hoé sinh hoc hodc su hé hap té bao) la qua
trinh dot chay cac chat hiru co carbohydrat, lipid va protein tao nang lugng cho cac hoat
ddng song cua té bao.

Dac diém cua qua trinh dot chéy cdc chét hitu co trong té bao 1a: xay ra ¢ diéu
ki¢n nhigt 4§ khong cao (37°C); ¢ méi truong 2/3 1a nudce; lugng nhiét toa ra khong qua
lcm: oxy khong khi khong tiép xtic truc tiép vai carbon va hydro cia co chat. Bai vy,
qua trinh dét chay cac chat xay ra i tr, timg budc, khong ¢o ngon lira, it tang nhigt do,
nang luong duge giai phong dan dan va duogc tich trir dudi dang cac lién két hoa hoc cao
nang dé sur dung cho toan bé cac hoat dong song cua co thé.

1. BAN CHAT CUA SU HO HAP TE BAO

~ Khi dot chay cac chat hitu co tao ning lugng, té bao can sir dung O; va tgo ra san
pham CO;, H,O. Qua trinh sir dung O;, tao CO, va H;O dién ra trong té bao goi la ho
hap ¢ bao,

1.1. Qua trinh tao H,O va CO,

— Khi CO, tao thanh do phan tmg khir carboxyl cia phan tir chat hiru co nho
enzym xuc tac la decarboxylase: R-COOH — RH + CO,

Phan ung khong giai phdng nhiéu nang luong.

— H>O dugce tgo thanh nho mét day chuyén phan {mg bao goém hang loat qua trinh
tich H, ra khoi co chat va van chuyén qua mdt chudi cac chit trung gian dé cubi cung
161 0. Trong qua trinh nay, hydro va oxy déu duge hoat hoa chuyén thanh dang cac ion
H™ va O* dé 1ao thanh Hz(]

Qua trinh véan chuyé ng rat nhiéu nang luong va

duge tich trir cho co thé strfd
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1.2. Chuéi vin chuyén dién t&r
1.2.1. Thanh phin chuéi vin chuyén dién tir

Chudi van chuyén dién tir dugc hinh thanh bdi 4 phirc hop protein vén chuyén
di¢n tir cung ion H™ va 2 chat van chuyen dign tu ricng biét (hink 3.1).

NADH — - NAD=0,315V

1 ADP + B
| Phaic hop 1 k
~— ATP

p. 0NV \
Succinal——ﬁeoFADHI ¢ w Phisc hop 11 Coenzym Q 0,045 V
Fumarat FAD ADP +Pi

Phare hgp I
~3 ATP

i

Coenzym C 0235V

l ADP +Pi
Phic hop IV
ATP
\
H;0, + 2H' ——————»H,0 0,815V

Hinh 3.1. Tom t&t sy van chuyén ciia chubi hd hap té bao
— Phirc hop I: NADH-coenzymQ reductase (NADH-CoQ reductase).
NADH + H' + CoQ  — NAD' + CoQH,
— Phdc hap H: Succinat-coenzym Q reductase (succinat -CoQ reductase).
Succinat + CoQ — Fumarat + CoQH,
— Phdec hgp II1: 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 niy ¢é chirc ning nhu mdt bom H” vao khoang néi bio tao
gradient proton

Feox o +e-— Fen™
— Phirc hgp IV: Cytochrom oxidase

La phire hop khur oxy, chiraeytochrom a vaa3-Chireniing cna phuc hop 1a van
chuyen dien tur dén oxy. Phire hopnay nhap c7iir Cytie Va & duoc chuyén t(')ri’CuzJr (Cyt
a) va t&i phire hop chira dong thirhai 1a Cyr a:. Guoéln eung e- durge van chuyén tir phuc

1
1
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hop nay tai nguyén tir oxy (1a chat nhan dién ur cudi cung) tao 02 O " két hop vai 2H"
tao H>0. Phan tng dugce xic 1ac bdi phic hop nay ¢6 thé tém 1at nhu sau:

2Cyt c-Fe ¥ gy + 172 03+ 2H 5 2Cvt c-F&" (o) + H2O
Nhu vay chudi van chuyén dién tr 1r NADEH sang phac hop I, tir succinat sang

phue hop 1L Dién tu tir phirc hop 1 va phic hep Il sang phic hop 11 nhd coenzym Q
(ubiqumon) rdr sang phic hop IV bdi protein mang ty thé la cytochrom c.

1.2.2. Chuéi vin chuyén dién tie va nang lwong giai phing

Trit ty sap xép cua cac thanh phan chudi van chuyén dién tir duoc dinh huéng
chat ¢hé theo thé nang oxy hoa-khtr cuia cac chit trong chudi. nr chat ¢6 thé ning oxy
hod-khir thip 1éi chit ¢ thé nang oxy hoa-khtr cao hom.

Toan b¢ nang tuong duge giai phéng dan tung chang. Nang lugng chu yéu tao

phin . ATP nr ADP va Pi (AG’® can cho téng hop ATP tr ADP + Pi =+ 73
Acalo’mol) va mdt phan nang luong toa ra dudi dang nhiét.

1.3. Co ché tao ATP o ty thé (mitochondria)

Nang lugng trong qua trinh van cht_lyén ¢” duoc dung dé bom nhirng ion H' trong
ty thé ra bén ngoai qua mang trong ty thé. Qua trinh nay tao mét gradient ion H' va su
chénh léch dién thé gitta 2 phia cua mang trong ty thé. Su chénh léch dién thé tao luc
day H™ tro lai matrix ty thé qua mang trong va ATP duge hinh thanh tor ADP + Pi.

Trong qua trinh vzfmlchu_\'én ¢ cua chudi vin chuyén dién tir ¢6 3 vi tri mé nang hrong
giai phong tir su van chuyén ¢ da dé day H' qua mang trong ty the ra ngoai ty the.

— 2¢” van chuyén qua phitc hop NADH-CoQ reductase tao ra nang hrong du dé
bom 4 11" qua mang trong.

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

— 2¢” van chuyén qua phuc hop cytochrom oxidase 1am chuyén 2H* qua mang.

Tong cong 10 H" duge bom tir trong ty thé qua mang trong ty thé ra ngoai khi 2e’
duoe van chuye én tir NADI t51 Oy va 6 H' dwoc chuyén qua mang trong ty thé ra ngoai
néu 2¢” duge van chuyeén tir succinat téi Oz Su vin chuyen 3" tao 1 phan tr ATP wr
ADP : P

Nhu viy, mot c_‘huéi van chuyén dién tir di tir NADH t31 O, tao ra 3 ATP, di tr
succinat tao ra 2 ATP va di tir chiing sau do tao 1 ATP.

1.4. Pi¢u hoa tong hop ATP
ATP duoc téng hop & ty thé theo nhu chu cua té bao thong qua ndng do ADP.

— Nong do ADP thap lam giam tiéu thu O, gidm qué trinh oxy ho# (vén chuyén
¢) va glam tong hop ATP.

- Khi tang dot ngdt fidnE A3 ADP (Vi du iy phin nhiéu ATP trong trudmg hop
co ¢o manh va nhanh) lam tang néu thy O-Ctang \qua (vinh oxy hod (van chuyén e’) va
lim tang qua trinh tong hop ATP.



1.5

. Céc chat e ché chudi hé hap té bao

Chudi ho hip té bao bi tre ché bai mot sb chat nhu sau:
— Rotenon: Chin su van chuvén e gitta NADH va coenzym Q.

— Antimicin A: duge phdn lap tir mdt chung streptomyces co tac dung chan su

van chuyen gifta coenzym Q dén Cyte.

- CN’, CO". HS chin sy khu O; cua Cytochrom a va as.

2. SU'PHOSPHORYL OXYBOA
2.1. Sy phosphoryl hoa

— Sy phosphoryl hoa 1a s gin mét gde HiPO; vao mdt phén tir chit hitu co.
REI + HO-PO:H; —- R-PO3;H> + H,0
Chit hiru co A.phosphoric Hop chét phosphat hiru co

Phan tng phosphory! hod la phan (mg tang hop nén can nang luong va sur xuc tic

cua enzym phosphoryl kinase. Phan (rng nguoc lai [a phan (mg khir phosphoryl, xtc tiac
bai phosphatase.

R- [303”2 + H,0 —» Rl + HJPO4

Trong phan tmg nay nang luong duoc giai phong bang sb nang luong da ding dé

o lien két phosphat.

Phosphory! hod la mdt trong nhimg phan (mg quan trong bac nhét trong chuyén hod

chit. déng vai tro chinh trong viée tich trir va van chuyén nang luong, hoat hod cac chat.

2.2. Cic loai liégn két phosphat

Can ¢t vao ndng luong tu do duge giai phdng tir phan (mg thuy phin cat dat lién

k&t phosphat. cac lién két phosphat dugc chia 1am 2 loai: lién két phosphat ngh€o nang
fucmy va hién két phosphat giau nang luong.

2.2.1. Lién két phosphat nghéo ning hrong COOH

Ky hicu R-P. |
CH-OH
K

CH,0-PO3H,

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

2.2.2, Lién két phosphat giau ning lwong
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Ky hiéula R ~P.
Khi thuy phan lién két phosphat giau ning luong > 7000 calo duoc giai phéng
Mot s6 lién két phosphat giau nang rong 14

— Acylphosphat: tao thanh|do HiPOg két hop vowgde acid eua chat hitu co.



Vi du: acid 1-3 diphosphoglyceric. Nang lugng giai phong khi thuy phéan lién két
ta - 10.1 kealo.
K
COO~P
|
CH-OH

1
CH;O-P

~ Enolphosphat: do H;POy két hop vai nhom chire enol cla chat hitu co. Vi du:
phosphoenolpyruvic. Nang lugng giai phdng khi thuy phan lién két 1a - 14,8 kcalo.
COOH
|
C-O~P
|
CH,

- Amidphosphat (phosphamid): do H;PO4; két hop véi nhém amin. Vi du:
phosphocreatinin. Nang luong giai phdng khi thuy phan lién két 1a - 10,3 kcalo.

NH~P
|
C=NH
|
N - CHj

l
CH, - COOH

~ Anhydridphosphat (pyrophosphat): La lién két giita 2 gbc phosphat. Vi du:
phéan t& ATP. Nang luong giai phong khi thuy phan lién két 1a - 7,3 kealo.

14y

Adenin-Ribose-P-O~P~P

I
OH

2.3. Su phosphoryl-oxy hoa

~ — Trong chudi van chuyén dién ti, qua trinh € tir chét c6 thé ning oxy hoa khir
thap 11 chat c6 thé nang oxy hod cao hon 1a nhimg qué trinh oxy hoa-khir.
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— Trong qua trinh trén nang lugng giai phong dugc tich trix trong ATP nho phan
tmg phosphoryl hoa ADP.

ADP + H;PO; - ATP + H,O

— Hai qua trinh nay luén di kém voi nhau, nghia la sy phosphoryl hoa ADP thanh
ATP song song vai su oxy hoa-khir nén dugce goi la su phosphoryl oxy hoa.

3. CHU TRINH ACID CITRIC

Chu trinh acid citric la giai doan thoai hoa cudi cling chung cua cic chat
carbohydrat, lipid va protein. Chat dau tién tham gia vao phan tng cua chu trinh la
acctyl CoA.

Qua trinh thoai hoa cac chat chu yeu tao ra acid pyruvic. Sy khu carboxyl-oxy hoa
cua acid pyruvic thanh acetyl-CoA xay ra trong ty thé va la diém nbi acid pyruvic véi
chu trinh acid citric. Xic tac phan img la mét phic hop enzym ¢6 tén la pyruvar
delvdrogenase.

3.1. Cac phan wng cua chu trinh acid citric (chu trinh Krebs)
— Phan timg I: Tong hop citrat.

MGt phan tir acetyl CoA két hop véi mdt phan tr oxaloacetat (4C) tao thanh citrat
(6C) nhdr enzym citrat synthase.

— Phan tmg 2: Déng phén hoa citrat thanh isocitrat.

Citrat loai 1 phan tr H,0 tao thanh cis-aconitat (2a) va két hop ngay vai 1 phan wr
H.0 1a0 isocitrat (2b). Ca 2 phan img deu do enzym aconitase xuc tac. Két qua & phan img
2 la vi tri nhom OH bi thay d6i 1am mat tinh can d6i, bén vimg cua phén tir citrat va tao ra
mot phan tr kém bén vimg 12 isocitrat d& dang tham gia vao céc phan {mg tiép theo.

— Phan g 3: Khir carboxy] oxyhoa isocitrat thanh a-cetoglutarat.

Isocitrat loai di mét cdp Hy nhd xic tac cua enzym isocitrat dehydrogenase co
coenzym la NAD" s& chuyén thanh oxalosuccinat (3a). Oxalosuccinat loai 1 phin ti
CO; wr phat (khong can enzym xuc tac) tao thanh a-cetoglutarat (3b).

— Phan trng 4: khir carboxyl oxyhoa a-cetoglutarat.

a-cetoglutarat nhd xuc tac cua phire hop da enzym a-cetoglutarat dehydrogenase
(2Om 3 enzym) sé& loai di 1 cap H, dudi dang NADHH', 1 phan tir CO,, va cé sur tham
gia cua HSCoA tao succinyl CoA. Pay la phan tmg phirc tap, dién ra qua nhiéu budc
tuung tu nhu qua trinh chuyén pyruvat thanh acetylCoA.

- Phan g 5: Tao succinat.

Succinyl CoA thuy phin tao succinat nho enzym thiokinase. Nang luong giai
phong khi thuy phén lién két giau nang lugng thioeste trong succinyl CoA dugc dung de
tao lién két giau nang luong tfong phan v G 1P tr GDP va H:PPa.
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Hinh 3.2. Cac phan ung cua chu trinh acid citric
- Phan ung 6: Oxy hoda succinat thanh fumarat.

Succinat loai di 1 cap Hy nh¢ enzym succinat dehydrogenase ¢6 coenzym FAD sé
tao thanh fumarat.

— Phan ung 7: Hydrat hoa fumarat thanh malat.

Fumarat két hop véi 1 phin wr H;O tao malat nhé enzym fumarase.

—~ Phan ung §: Oxy hoa malat thanh oxaloacetat.

Malat loai di 1 cap H, nho enzym malat dehvdrogenase c6 coenzym la NAD',
Day la phan tmg cuoi cung dong vong chu trinh acid citric.
3.2. Két qua va y nghia caa chu trinh acid citric

Chu trinh acid citric xay ra ¢ ty thé té bdo va trong diéu kién 4i khi.
3.2.1. Két qua

— Hai nguyén tr C dudi dang acetyl CoA vao chu trinh, ngung tu véi acid
oxaloacetic. Hai nguyén tr Cjra Khosellli U1 mb duon daEEN > o sur khir cua carboxyl &

phan g 3 va 4,
HUBT
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- Bon cdp H; ra khéi chu trinh: 3 cfip & dang NADHH" va 1 cap & dang FADH,, cic
cap H» nay vao chudi ho hap té bao cho 11 ATP. 1 lién ket phosphat giau nang lugng hinh
thanh o GTP tao 1 phan tir ATP. Tong cOng mdt vong cua chu trinh tao 12 ATP.

- Hai phéan tad H>0 duoc sir dung.

3.2.2. Y nghia
- La giai doan thodi hoa chung, cudi cling cua céc chit carbohydrat, lipid va protein.
~ Cung cap rit nhiéu nang lrong.

~ Cung cap céc chat chuyén hoa trung gian cho cac chuyén hoa khac.

CAU HO! LUONG GIA

[. Ban chét cha su hé hap té bao?

2. Thanth phan, thir tr cita chudi van chuyén dién ta?

3. Thé nao la su phosphoryl hoa, lién két phosphat giau va nghéo nang luong?

4. Néu cac loai lién két phosphat gidu niing lugng vi cho vi du?

5. Thé nao 12 sit phosphoryl-oxy hoa va v nghia ciia né trong, chuyén hoa cac chit?

6. Trinh bay chu trinh acid citric: cac phan {ng, enzym xuc tac, nang luong. két
qua va y nghia.
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Chuong IV
CARBOHYDRAT

PHAN 1: HOA HQC CARBOHYDRAT

Carbohydrat hay saccharid c¢6 tén thuong goi la glucid. Carbohydrat gom:
monosaccarid, ohgosaccarid va polysaccarid.

— Monosaccarid: la dom vi cau tao cua carbohydrat.

~ Oligosaccarid: gém tir 2 dén 14 monosaccarid lién két voi nhau bang lién két
glucosid. Tuy theo s6 monosaccarid c¢é trong phan tu, oligosaccarid chia thanh
disaccarid, trisaccharid, ...

— Polysaccarid la nhimg phén wr lon, chia lam 2 nhém:

+ Polysaccarid thuin: gém nhiéu monosaccarid ciing loai lién két véi nhau. Thi
du: tinh bot. glycogen. cellulose.

+ Polysaccarid tap: phan ur gbm nhiéu monosaccarid khédc loai, din xudt cua
monosaccarid va chat khac nhu acid sulfuric, acid acetic. Thi du: acid hyaluronic,
heparin.

Carbohydrat ch_iém khoang 2% trong lugng khd cua dong vat, 80-90% trong
luong kho cua thue vat,

1. MONOSACCARID

Monosaccarid (duong don hay ose) 13 din xuét aldehyd hoac ceton cua polyalcol
chira it nhat 3 nguyén tr carbon va khong thé bj thuy phan thanh nhimg phan tir nho hon.

I.1. Phan loai va danh phap cua monosaccarid

Monosaccarid dugc phintammme o iy il syt Hod hoc ciia nhdm carbony|
va sb luong nguyén ur car urﬁ Uﬁwgﬁl
HUBT
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Theo nhom carbonyl: nhém carbonyl 1a aldchyd thi monosaccarid thudc loai
aldose (aldchvd alcol), vi du: glucose; nhém carbony} 1a ceton thi monosaccaid thudc
loai cetose (ccton aleol), vi dy: fructose.

Theo s6 lwong carbon. monosaccarid nho nhat ¢ 3 nguyén tu carbon 13 triose,

monosaccarid ¢6 4, 5, 6, 7,... nguyén tr carbon twong mg 13 tetrose. pentose, hexose,
heptose, ...

Npudi @a goi tén monosaccarid bang cach két hop 2 phan loai trén: aldopentose,
cctohexose.

Céac monosaccand con ¢d tén riéng, vi du: glucose, ribose,

Theo quy ude Fischer, cac monosaccarid ¢6 nhém —OH cua carbon bat déi (C*)
cudi cling (C & cach xa nhom carbonyl nhét) & bén phai thube day D (gidng nhu phan i
D-glyceraldehyd) va & bén trai thude day L . Cac monosaccarid thude diy L ¢6 tinh chat
smh hoc kém han monosaccarid thuoe day D. Cic monosaccarid chi khdc nhau boi céu
hinh hoé hoc cua mét nguyén tir carbon dugce thira nhidn fa mot dong phan epimer. Thi du
D-glucose va D-mannose 1a hai déng phan epimer véi su khac biét & C2; D-glucose va D-
calactose 1a hai dong phin cpimer voi su khac nhau & C4. D-mannose va D-galactose
khang phdi }a ddng phén epimer ciia nhau vi ¢é s khac biét & hai nguyéa tir carbon.

H—(!‘,*—OH HO—?‘*—H
CH,OH CH,0H
Day D DaylL
(ITHO ?HO ?HO
H-—(f:-—OH HO—([T—H H—(II—OH
HO_CI_ H HO—C‘—H HO—CI—H
H —(l‘——() H H —Cl‘*-OH HO—(IE— R
H—(i‘—OH H—(|‘—OH H—(I‘—OH
CH;0OH CH,0H CH,OH
D-Glucose D-Mannose D-Galactose

1.2. Cau tao vong cia monosaccarid

Monosaccand ¢6 tir S5C trd 1€n, ngoai cau tao dang théng cdn ¢d cdu tao dang
vong: dang vong furan S canh (furanose) hoac dang vong pyran 6 canh (pyranose).

Phan ¢ng xay ra trong ndi bd phin fit monosaccanid giira nhom alcol véi nhdm
aldehyd hodc véi nhém ceton hinh thanh ciu oxy, tao dang vong (hinb 4.1), Su hinh
thanh dang vong cua monosaccarid lam cho C ctia nhom carbony! iré thanh C*. Két qua
la tuo thanh dang o vi dang B. Hai-déng phan o, va B cua, D-glucose khac nhau vé tinh
chat vat ly va hod hoc; vi du: gée guay quang hoc dac hréu (o] 2, cua a-D-ghicose 1a
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~112,2", cua B-D-glucose 1a +18,7° (ddu + chi kha niang lam quay mit phing anh sang
phin cuc sang phai. dau — 13 nguoc lai). Kht hoa tan mat trong hai dang tinh khiét trén
trong nude cit, goc quay quang hoe dic hidu thay d6i dan va & gia tri 6n dinh o) 12
#52.7" | tai d6 mot can bang dong duoc thiét 1ap véi a-D-glucose 1a 36,4% va B-D-
glucose 1a 63,6% chi khoang 0,1% la dang thang .

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

H 6
=0 CH,OH

H ﬁ_o H HS O H
HO=C—H <= |/H , (@)
4! OH H
H-C—OH

[19 -

HO 3 2 OH

H—S?'—OH o
H
6CH30H A
B-D-Glucopyranose D-Glucose a-D-Glucopyranose
! CH,0H 6 1
21 HOH,C CH,O0H
i
HO“B(‘—OH (b)
1 —_—
H —<€—0H
H—C—OH
SCH,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 vong D-fructofuranose (b)

1.3. Tinh chit ciia monosaccarid

Cac monosaccarid dé tan trong nude, it tan trong alcol va khong tan trong cte,
thudmg ¢o vi ngot.
1.3.1. Tinh khik (bi oxy hod)

— Tao thanh dén xudt 1a acid aldonic: Monosaccarid ¢6 tinh khir do ¢6 céc hoi
chire aldehyd hodc ceton. Khi tac dung vdi cic mudi kim loai ning (mudi Cu, Hg, Bi)
monosaccarid s&€ khir 1on kim loai, giai phdng kim loai tu do hoidc mudi kim loai ¢6 hoa
tri Ihf,ip hon; ban thin monosaccarid s€ bi oxy hod thanh acid aldonic; Vi du: Hydroxyd
ddngll (Cu (OH),) bi khir tao_thanh két tiia oxyd ddng 1 (Cu,0) mau dé gach.
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— Tao thanh dan xudt la acid uronic: sy oxy hoa dac biét cua nhom alcol bic 1
cua cac aldose tao thanh cac acid uronie, vi du: glucose thanh D-glucuronic acid.

1.3.2. Tao glycosid

Nhém -OH ban acetal trong phan tr monosaccarid ¢6 kha nang tao thanh hop chat
vai alcol bang lién két glycosid, hop chét dwoc got 1a cac glycosid. Nhom -OH ban
aceta) hién két voi -OH alcol ctia monosaccarid khac 12 cac tredong hop tao thanh oligo-
va polysaccarid,

1.3.3. Tao ddn xuit este

Nhom -OH alcol trong phén tir monosaccand phan ing vl cace acid tao thanh cac
oste trong Gng. Mot sd din xudt este quan trong trong co thé sinh vat nhu:
glyceraldehyd phosphat, dihydroxyaceton phosphat, ribose-5-phosphat, glucose-1-
phosphat, glucase-6-phosphat, ...

2. OLIGOSACCARID

Oliposaccarid thudng gap nhit trong tur nhién 1a cac disaccarid

2.1. Saccarose (Sucrose)

Saccarose la [-a-D-glucopyranosyl-(1—2)-B-D-fructofuranosid]. Ky hi¢u (1> 2)
bicu thi lién két glucosid C1 cua glucose voi C2 cua fructose, vi vay saccarose khong
con tinh khtt. Enzym thuy phan 13 saccarase. Saccarose ¢6 nhi¢u trong mia va cu céi
duomg.

2.2. Lactose

Lactosc 1a (-8 D-galactopyranosyl-(1—-4)-D-glucopyranose]. Lactose cé mot hoa
chirc khir cua phén tr glucose nén lactose ¢6 tinh khir. Lactose ¢6 trong sra nguot va
dong vat nén dugce got 1a dudng sira.

2.3. Maltose

Mahose la [-a- D-glucopyranosyl -(1— 4)- glucopyranose]. Maltose c6 tinh khu.
Maltose c¢6 trong mam i, keo mach nha, 13 san pham thuy phan cua tinh bét.

HS oH HOCH; o HS 0O
4 OH H 2 H HO OH H OH W
HO 3 4€ HzOH H 3
OH H H
(,lucose Fructose Galactose Glucose
Sucrose Lactasc



CHOH CH;OH
5
H H l_'_O OH
4K OH H Oj\/\()ﬂ H\|
HO 3 ZH
H OH
(.lucose Glucose

Maltose

Hinh 4.2, Cong thivc cla saccharose, lactose va maltose

3. POLYSACCARID

3.1. Polysaccarid thuin

Tinh bit: Tinh bot 12 thic an du trir coa dong vat. Tinh bdt co6 trong bao tuong
cua t¢ bao thuc vat, la nhimg hat nho khong tan gdm a-amylose va amylopectin. o-
amylose cd 12 = 25% trong tinh bdt, tan trong nuéc, 1a chudi polyme ciia hang ngan gdc
¢lucose lién két voi nhau bang lién két a-(1—>4)glucosid. Chudi polyme dugc vong
x0dn lap lai déu din theo dang quay trai.

CH CH,OH
1 o O H
H
Nhanh | OH l;l @
| (!_1 Diém nhanh
H

CH,OH

. CH
Chuoi
thang H ) o O H H O H R o H
e—p-IN\OH H OH H on B on H

H

Anylopecdn

Hinh 4.3. Li&n két a-(1- 4) va lién két {(1- 8) glucosid trang phan t&r amylopectin

57



(h)

Hinh 4.4, (a) Amylose - (b) Amylopectin

Amylopectin cluem 75 — 85% trong tinh bdt, gdm khoang 10° goc glucose, khong
tan trong nudc, ¢ ciu tric nhu bui cay, la phan tir ¢6 mach nhanh, lién két 'th..l yéu la
(1—>4) glucosid va tai mach nhanh 12 lién két (1-06) glucosid. Moi nhanh gom tr 24
dén 30 goc glucose. Cac loai tinh bot tir ngudn gde khac nhau ¢6 ty & amylose va
amylopectin khac nhau.

Glycogen: G!ycogen gom 2.400 - 24. 000 gdc glucose, dugce tong hop & dong vit,

¢d mat trong moi té bao nhung nhiéu nhat & té bao gan (chiém 10% theo trong lugng)

va co xuong (chiém 0, 9% trong luong), glycogen co trong céc hat ¢ bao tuong. Cau tric

bac 1 cua glycogen ¢idng nhu amylopectin nhung nhiéu nhanh hon va mach nhanh ngén
hon. gom 8 -12 gde glucose.

Cellulose: Cellulose 1a thanh phan chinh cia mé ndng d& thuc vat, la chudi
polyme cua khoang 15.000 goc B-D-glucose vdi lién két B (1—4) glucosid. Cellulose
khong tan trong nude, bi thuy phan trong méi trudng acid sulfuric néng, khong co gia
tri dinh dudng déi véi ngudi va da sé dong vat. O dong vat dn ¢d, cac vi sinh vat trong
ong tiéu hoa san sinh cac enzym cellulase - enzym thuy phan cellulose thanh cac B-D-
zlucose - nén dong vat an co tiéu hoa duoge cellulose.

3.2. Polysaccarid tap

Chitin: Chitin 1a thanh phin quan trong cta cac dong vat khong xuong song nhur
logi gidp xdc, siu bo va nhén, nd ciing ¢6 trong céc té bao vach cta cac loai nim va tao.
Chitin la polyme cta N-acetyl-D-glucosamin, lién két véi nhau bai lién két B (1-54)
vlucosid.

Mucopolysaccarid: Mucopolysaccarid 1a chudi polyme khong c6 mach nhanh cua
acid uronic va hexosamin xen k& nhau. Dung dich mucopolysaccarid ¢6 d§ quanh cao
va co tinh dan hoi, vi vay co tac dung bao vé chémg lai cac tac nhan co hoc hay hoa hoc.
Chung tham gia ciu tao cac mo cac dich nhay, c6 tac

dung lam tron cac thanh ong (thydc /‘—P*\. hTHU’ |WEM1¢ da day.
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Acid hyaluronic: Acid hyaluronic duoc tao thanh tir 250 dén 25000 don vi lap di
lap lar cua disaccarid lién két vl nhau bang lién két 154 glucosid, mai disaccarid bao
udm gde acid p-D-glucuronic va N-acetyl fi- -glucosamin lién két véi nhau bdng lién két

I =3 glucosid. Hyaluronic cé trong mé lién két thuy tinh thé cia mit, cudng ron. nang
cua mot $6 vi khudn. Enzym hyaluronidase thuy phéan acid hyaluronic va ¢6 trong mot
s& vi khudn, tinh dich, noc ran.

Chondroitin sulfar: Chondroitin sulfat g?)m 2 loai chondroitin-4-sulfat va
chandroitin-6-sulfat. duoc cau tao tir SO dén1000 don vi lap di lap lai ta sulfat
disaccarid, mdi dom vi bao gbm gbe acid p-D- -glucuronic va N-acetyl - glucosamin-4-
sulfat hoac N-acetyl B-glucosamin-6-sulfat lién két vai nhau bang lien két 13
olucosid. Chondroitinsulfat ¢é trong sun, mé lién két. md bao vé (da, gan, van tim.
thanh dong mach ..))

Heparin: eparin duoc tim thiy trong céc hat bai tiét cua nhimg té bao & ldp bé
mat clia mach mau; ¢ nhidu & phdi, gan va da. Heparin duoc cau tao bai cic don vi la
a-D-glucuronat-2-sulfat va N-sulfo-D-glucosamin-6-sulfat lién két voi nhau bang lién
két w14 glucosid. Heparin ¢6 kha nang vre ché qua trinh dong méu, duoce dung dé dién
tri nhimg truomg hop nghén mach do huyét khéi.

Glycoprotein: Glycoprotein {a mucopolysaccarid lién két vén protein bang lién két
ddng hoa tri hoac lién két khong dong hod tri. Cac mucopolysaccarid thuomg ta keratan

sulfat (polyme cna f3-D-galactose va N-acetyl-D-glucosamin-g-sulfat) va chondroitin
sultat duge hén két dong hoa tri vén protein.

CAU HOI LUONG GIA

1. Viét tén hoa hoc va cong thire cau tao cua o-D-glucose, B-D-fructose.

S

. Trinh bay mot sd tinh chat hoa hoc dac trung cua monosaccarid.

V]

. Trinh bay cau tao hoa hoc cua saccarose va lactose.
4. Trinth bay cAu tao ho4 hoc cua tinh bot, glycogen, cellulose.
5

. Ké tén mdt s6 polysaccarid thudn va polysaccarid tap thuong gap trong tu nhién,
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PHAN 11 : CHUYEN HOA CARBOHYDRAT

Sl K E o~

Carbohydrat (glucid) 13 ngudn cung cép nang luong chu yéu cho co thé ngudi
(khoang 50 — 55%), 1g carbohydrat cung cap 4 Kcalo. Qué trinh tong hop glycogen xay
ra o cic mo nhung chu yéu la gan va co. Carbohydrat tham gia téng hop nhiéu phin ur
lon trong thanh phan ciu tao cua té bao nhu cac glycollpid glycoprotein,... va qua chit
trung gian la ribose 5 phosphat, carbohydrat tham gia tong hop acid nucleic.

1. SUTHOAI HOA CUA CARBOHYDRAT
I.1. Con duwong dwong phan (glycolysis)

Con dudong duong phan gdm mét chudi cac phan img hod hoc chuyén hoa glucose
(0 carbon) thanh pyruvat (3 carbon), xay ra ¢ bao tuong, qua 2 giai doan véi 10 phan
ung (hinh 4.5).

— Giai doan 1: gom 5 phan img(1-5). Phan tir glucose duoc phosphoryl hoa va bi
chat doi thanh 2 triose phosphat vai sur chi phi 2ATP.

— Giai doan 2: gdm 5 phan img (6-10). Hai phan tur triose phosphat chuyén hoa
thanh 2 phan tr pyruvat, tao 4 ATP.

Hexokinase la enzym xiic tac phan img 1. Enzym nay khong dac hiéu, ¢6 trong tat
ca cic loai té bao, xtic tic su phosphoryl hoa ctia cac monosaccarid khac nhau (glucose,
mannose, fructose). Gan chira glucokmase c6 tac dung xuc tac phan tmg phosphory! hoa
trén, nhung chi tham gia trong diéu kién ndng do glucose trong mau tang cao.

G‘ THU VIEN
& HUBT
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T Ba e

Giucose-6-phosphes (G-6-P) (G6P) ¥ “.
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Froctose-6-phosphat (F-6-P) (F-6-P) w@"
ATP N 4o

3| Prospiofuciotinase (PFX)

ADP
Fructose-1,6-diphosphat (F-1,6-DP) s ,
Gﬂwtﬁkp a)' vl
Triose phosphat ]
isomerase (TPY) G3P G3P * “}‘\ DHAP
P,+ NAD* P, + NAD*
6 Qyceraldenyd. -phosphat
NADH + H* dekydrogenase (QAPDE) NADH + H*
1
(2) 1.3 diphosphoglyceras (1,3 DPG) w
ADP S| Prosprorcers binse o) (1,3-DFG)
ATP

(2) 3-phosphoglycerst (3PG) *:.M-er
(3PG)

.I Phosphogiyceral manase (POM)

(2) 2-phosphoglycerat (2PG) .x%{
9 J| Enclase (2PG)
B0/ W*

(2) Phosphoenolpyruvat (PEP) m{
ADP
Porievas inase (P) (PEP)
10] wig®
ATP w

(2) Pyravat m‘.g{
l (Pyruvat)

Hinh 4.5. Qua trinh thoai hoa glucose theo con dudng duéng phén

THU’ VIEN
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1.2. Su thoai hod tiép tuc ciia pyruvat
1.2.1. Thodi hod pyruvat trong diéu kién yém khi (khéng co oxy tham gia)
O co. khi nhu cau ATP cao va oxy do méu cung cip khong du, lactat dehydrogenase
(LDH) xtc tac su oxy hoa NADH b pyruvat tao thanh lactat va NAD™.
9 - . (I)H .
H;—C—COO + NADH.H H;—C—COO™ + NAD

Lactat dehvdrogenase [
Pyruvat Lactat

Bilun nang heong
Glucose + 2Pi + 2ADP — 2 lactat + 2 ATP + 2H,0

Cung v&i su tao thanh ATP. 31% nang luong di tao ra ¢ dang nhiét nang.

1.2.2. Sur thodi hod pyruvat trong diéu kién di khi (co oxy tham gia)

V&l sy c6 mat cua oxy, phan tir pyruvat vao ty thé. oxy hoa thanh acetat dirdi
dang acetyl CoA. di vao chu trinh acid citric va oxy hoa thanh CO; va H;0.

Bilan nang luong

Phin tr NADH (tao ra & phan img 6) dugc chuyén vao ty thé dé oxy hoa trong
chudi hé hap té bao (xem chuong nang lugng sinh hoc) va mdi phin tr NADH tao
thanh 3ATP. Qué trinh phan ung chuyén phan tir pyruvat thanh acetyl CoA cho 3 ATP
phan tir acety] CoA oxy hod trong chu trinh acid citric cho [2 ATP.

Sur thoai hoa hoin toan phan tir glucose trong diéu kién 4i khi cung cip 38 ATP.

1.3. Con duong hexose monophosphat

Su oxy hoa glucose theo con dudng hexose monophosphat (chu trinh pentose) xay
ra trong bao tuong cua té bao song song vdi con duong dwong phan, nhung chiém ty 1€
thiap hon nhiéuw (7 - 10%). Tuy nhién & mot s6 té bao nhu hong cdu, gan, mdé ma, tuyén
st trong thoi ky hoat dong, con duomg nay chiém uu thé,

Con duong hexose monophosphat duge chia lam hai giai doan:

1.3.1. Giai doan 1: Oxy hoa glucose-6-phosphat tao NADPH va pentose phosphat.

~ GOP oxy hod bdi NADP' tao thanh 6-phosphoglucono-8-lacton dudi tac dung
cua glucose-6-phosphat dehydrogenase (G6PD).

— O-phosphoglucono-3-lacton hop nudéc va mé vong tao thanh 6-
phosphogluconat duéi tac dung xdc tac cua 6-phosphogluconolactonase.

— 6-phosphogluconat oxy-hea-bai-NADP -giai-phéng-CO, vi tao thanh ribulose-
S-phosphat dud tac dung cua 6-phosphogiuconaydehvdyogenase.
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1.3.2. Giai dogn 2: Su bién dbi tiép tuc cia pentose-S-phosphat.

— Ribulose-5-phosphat déng phén hoa thianh ribose-5-phosphat va xylulose-3-
phosphat.

- Ribose-5-phosphat va xylulose-5-phosphat s€ di vao cic phan timg 6, 7 va 8 tao
thanh cac phén tr glyceraldehyd-3-phosphat va fructose-6-phosphat.

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

Con dudnp hexose monophosphat oxy hoa truc tiép G6P, khong cung cép ning
luony dudi dang ATP nhung né cung cip NADPH va ribose-S-phosphat. NADPH duoc
st dung nhu dang néng lugng cho cic qua trinh tdng hop acid béo, cholesterol va cac
steroid. Ribose-5-phosphat duoc cung cdp cho qua trinh tdng hop base purin va
pyrimidin.

1.4. Chuyén hoa caa cac monoesaccarid khac
1.4.1. Fructose
Fructose dugce chuyén hoa tat gan va co theo 2 con dudng khac nhau.

— O co: Fructose chgyén thanh fructose-6-phosphat (F6P) dudi tic dung cua
hexokinuse, FOP thoai hoa tiep tuc theo con duomg dudng phan,

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

Fructose dugc phosphoryl hoa bot ATP ¢ C1 thanh fructose -1-phosphat (F1P)
dudi tac dung cua fructokinase. Sau do aldolase xuc tic phan ing chat d6i phan tor F1P
thanh dihydroxyaceton phosphat (DHAP) vi glyceraldehyd (GA). GA cd thé
phosphoryl hoa bai ATP thanh glyceraldehyd-3-phosphat (GAP) nh& glyceraldehyd
kinase. GA c6 1thé khir thanh glycerol béi NADH duai tic dung cua alcol
dehyvdrogenase, 16i phosphonyl hoa bai ATP thanh glycero-3-phosphat nho glycerol
kinase va oxy hoa lai bon NAD' thanh DHAP nho glycerol phosphat dehydrogenase,
cudi cung nhir trose phosphat isomerase ddng phan hoa thanh GAP (hinh 4.7)

1.4.2. Galactose

Su chuyén hoa galactose xay ra trong gan. Truoc hét galactose duge phosphoryl
hoa o C1 boi ATP thanh galactose-1-phosphat nho galactokinase, san d6 nh galacto-1-
phosphat uridylyl transferase chuyén nhém uridylyl cia UDP-glucose dén galactose-1-
phosphat dé thanh glucose-1-phosphat (G1P) va UDP-galactose. UDP-galactose-4-
epimerase chuyén UDP-galactose thanh UDP-glucose. G1P s& dong phan hoa thanh
GoP dé di vao con dudng dudng phan nhd phosphoglucomutase (hinh 4.8).

1.4.3. Mannose
Mannose chuyén thanh FGP trong con dirong dudng phan sau khi trai qua 2 phan img:
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— Mannose chuyén thanh mannose-6-phosphat dudi tac dung cua hexokinase.

— Phosphomannose isomerase dong phan hod mannose-6-phosphat thanh
fructose-6-phosphat.

Hinh 4.7. Thoai hoa cua fructose
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25> HUBT
HS - T5 TAI LIEU PHUC VU THAM KHAO NOIBO o

L% 4]




UDP-Glucose
HO-CH, ATP App HOCH; Glucose-1-  HO-CH,
HO OH 1 HO OH ';q'- HO My
H H H ] u
H OH Galactokinase H oP0 > Galactose 1. O-P-0_p_0 ;
H OH H OH 4 ph?sph?rs urnidyl 9 H OH (ll - _r Uiridin
ransterase
Galactose Galactose-1-phosphat UDP-Galactose

UDP-galactose -
4 .epimerase NAD

Pnospho- UDP.glucose
Gilucose-8- glucomulase Glucose-1-  pyraphosphorylase
e S S @3
(G-6-P) 5 (G-1-P) 4 —ﬂ-r-O-Undm
0.

l \ unp 'Glueou

jputng phan{ | Glucose |

Hinh 4.8, Thoai hoa cla galactose

2. SU TONG HOP GLUCOSE (CON PUONG TAN TAO GLUCOSE)

Nio va hong cau st dung glucose la nguon nang lugng chinh nhung lai khong
tong hop duge glucose. Su 16ng hop glucose xay ra khi déi va khi can ki¢t glycogen dy
trir. Chure nang nay rat can thiét nham cung cap glucose cho cac mo, dac bi¢t mo thin
kinh. Co quan cha yéu cta su tin tao glucose la gan, khoang 10% lugng glucose dugc
tan o o than (phé‘m vO) va rudt,

2.1. Cac giai doan cua qua trinh téng hop glucose

Qua trinh téng hop glucose (tdn tao glucose) gdm nhimg phan img gan nhu nguoce
lai cua con dudng dudmg phan, Co 3 enzym trong con duomg dudmg phdn khong xuc tac
phan tng thudn nghich doé la hexokinase, phosphofructokinase va pyruvat kinuse
(hinh 4.9).

— Tir pyruvat thanh phosphoenolpyruvic phai trai qua cic phan tng sau: Trudc
hét pyruvat vao trong ty thé, dudi tac dung cua pyruvar carboxvlase can ATP pyruvat
chuyén thanh oxaloacetat va sau do tao thanh malat, malat duoc chuyén ra bao turong
nha con thoi malat-aspartat (chit van chuyén dicarboxylat), & bao twong malat chuyén
thianh  oxaloacetat roi carl:itﬁ-l—haa—dﬁiﬁ—&ﬁ—dune—ﬁua phosphoenol  pyruvat

carboxvkinase can GTP tao tHang & THY VIEN
Y LuBT
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— Phén g chuyén F1,6-DP thanh G6P c¢in enzym fructose-1,6-diphosphatase.

- Phan Ung chuyén G6P thanh glucose cdn su xic tic cia glucose-6-
phosphatase.

Neuon nguyén liéu cta con dudong tin tao glucose la cdc acid amin cho dudng
(Alanm. cystein. glycin, serin. threonin. aspartat, glutamat, ...), nhimg san pham trung
gian cua chu trinh a.citric va cde con dudmg chuyén hoa chét khac.

2.2. Chu trinh Cori

Co thuong xdy ra qua trinh thodi hod glucose trong didu kién vém khi tao san
phim 14 lactat. Lactat tir co duge nhanh chéng chuyén qua mau vé gan. O gan, lactat la
nguon nguyén lidu dé téng hop glucose theo con dudng tin tao glucose. Vong van
chuy én va bien ddi ndy duge goi 14 chu trinh Cori (hink 4.9).

Gan Mau Co

Glucase —— > Glucose ——» Glycogen, Glucose

t v

Lactat <4——— lactat — Lactat
Hinh 4.9. Chu trinh Con

2.3. Chu trinh Glucose — Alanin

Trong nhidu mé alanin transaminase chuyén ddi cac acid cetonic thanh acid amin.
[ hi du: trong co, pyruvat chuyen thanh alanin: alanin dugc van chuyén trong mau dén
can : tai gan. alanin duge chuyén thanh pyruvat va duoc tdng hop thanh glucose theo
con duomg tan tao. Glucose duge cung cap trd lai cdc mo trong d6 ¢o6 co. Qua trinh nay
duge goi 1a chu trinh Glucose — Alanin (hinh 4.10).

Gan 1a noi duy nhat ¢d kha nang tin tao glucose tir cac san pham khiac: cac
monosaccarid (fructose. galactose, mannose) va cac san pham chuyen hoa trung gian.

( ™ e ™
Gan Co
Glucose —> Glucose
Pyruvat Mau Pyruvat
Alanin . Alanin
N — N _J

Hinh4.10. Chu trinh,Glucase — Alanin
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3. TONG HQP LACTOSE

O co thé ngudi va dong vt cao cap, lactose duge tong hop tir tuyén sira cua phu
nir thoi ky ¢6 thai va cho con b,

4. CHUYEN HOA GLYCOGEN
4.1. Thoai hoa glycogen

Co va gan la noi xdy ra qua trinh thoai hoa glycogen. O co, khi té bao hoat dong

an ATP, glycogen duge thodi hoa thanh G6P cho con dudng dudng phan. O gan, khi

nong do glucose trong mau giam, glycogen thodi hoa thanh G6P, G6P tiép tuc dugce
chuyén thanh glucose roi vao vong tudn hoan dé diéu hoa mire glucose trong mau.

— Glycogen phosphorylase xuc tic qud trinh phosphoryl phan trén phéan tir
glycogen (bé gay lién két 1-4 glycosid va gin gbc phosphat) tao thanh glucose-1-
phosphat (G1P). Enzym nay chi tac dung téi khi con 4 goc glucose tir diém chia nhanh
cua phan tr glycogen thi khéng hoat dong nira.

— Phan con lai cua phan tr glycogen chiu tac dung ctia enzym cdt nhdnh:

+ Oligo (u-1,4— 0-1,4) glucosyl transferase thuy phan lién i\el 1-4 glycosid gilra
goc thir nh'il va goc thir hai tinh tir géc nhanh, chuyén doan 3 gdc glucose cua nhanh
nay dén gin vao diu mot chudi thing cua mot nhanh khac bang cach tao lién két 1-4
glycosid va nhinh glycogen méi sé duge kéo dai thém 3 goc glucose, nhdnh ban dau chi
con lai mdt poc glucose voi lién két 1-6 glycosid.

Phosphoglucose a -1 6-glucosidase

multase

Glucose-6-phosphat

s THU VIEN
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+ Amylo a-1,6 glucosidase thuy phan lign két 1-6 cua gbe glucose con lai giai
phong glucose tu do.

G1P dong phan hoa thanh G6P dudi tac dung cua phosphoglucomutase. GOP ¢
thé 1iép tuc di vao con duong dudng phén (¢ co) hodc ¢ thé bj thuy phén thanh glucose
(¢ gan) dé cung cdp cho vong tuan hoan dudi tac dung cia G6 phosphatase.

Sau qua trinh thodi hoa nhir trén, khoang 90% gdc glucose ciia glycogen chuyén
thanh G [P va 10% chuyén thanh glucose tr do.

4.2. Téng hop glycogen

Su tong hop glveogen xdy ra tai cde md nhung chu yeu ¢ gan va co. Su tao thanh
glycogen \dy ra trong bao twrong. Nguyén ligu dé tong hop glycogen la glucose. Glucose
chuyén thanh G6P roi dong phan hoa thanh G1P. Sy tdng hop phén tr glycogen gdm 3

bude-

— Tuo thanh phén tr UDP-glucose (UDP-G) tr G1P va UTP dudi tic dung xic
tac cua L'DP-glucose pyrophosphorylase. UDP-glucose 1a chét “néng lugng cao”, cho
phep gan phan tiy glucose vao phéan tir glycogen ¢6 san.

— Vian chuyén UDP-G dén nhom C4-OH cua mdt gbc glucose trén phan tu
glycogen ¢o6 san tao thanh lién két 1-4 glucosid va giai phdng phan tir UDP. Qua trinh
nay duoc xuc tac boi Glycogen synthase.

GLYCOGEN
(n géc glucose)

Glycogen

ynthV
ATP \ UDP - GLYCOGEN

(n + 1 gdc glucose)

Nucleosid
diphosphatkinase UDP .
Phosphorylasse
ADP -

Glucose 1P

ATP Hexokinase  ADP Phosphoglucomutase

>~

Glucose - 6 - phosphatase

Glucose Glucose - 6 - phosphat

ATP

Hinh 4.12. S t6ng hop glycogen maeh thang
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Gilycogen synthase khong ¢6 kha nang tong hop phén tir glycogen tir dau ma chi
¢o kha néng xuc tac su kéo dai mach oligosaccarid cua phén tir glycogen bang cach tao
lién keét 1-4 glucosid.

Su tong hop tir ddu mot phan tir glycogen la su gan goe glucose vao nhém OH clia
Ivrosin 194 trén phan tor protein (goi la Glycogenin) bai enzym Tyrosin-
glucosyliransferase, sau do tu xic tac kéo dai chum ollbosaccarld bénb cach gin thém 7
ede glucose tir UDP-glucose dé tao thanh doan méi “primer” cho su tong hop glycogen
nhu trén. Protein glycogenin duge tach ra khi hat glycogen dat kich thudc tbi thiéu.

Tao mach nhanh (tirc 1a tao ra lién két 1-6 glucosid) dudi tac dung cua enzym qan
nhanh goi 1a amylo (a-14— a-1,6) transglucosidase. Khi chu01 thang gom 11 goce
glucose. enzym nay xuc tac sur chuyén mot doan gom 6 hodc 7 goc glucose & dau mach
dén ~Ol1 & C6 cua goc glucose cudi cua mach nay hoéc mach khac d¢ hinh thanh mach
nhanh m&i. Mach nhanh cti va maéi duge nep tuc kéo dai bang su tao thanh lién két 1-4
glucosid.

' —
I
“C- GLUCOSE |,
o l
% —————
GLYCOGEN Amylo14-16
o transglucosidase ?
[

Hinh 4.13. Sy tdng hop glycogen mach nhanh

4.3. Diéu hoa chuyén hoa glucid

Con duomg thodi hoa glucose va con dudmg tin tao glucose song song nhau va co
nhi¢u phan (mg thudn nghich. Tuy nhién ¢ nhimg phan (mg khong thudn nghich giira
thoai hoa va 1ong hop doi hoi sy xuc tac boi enzym khéc nhau, chinh nhimg phan (mg
nay la nhirg diém diéu hoa cua hai con dudng rniguge nhau.

O ca, san pham cudi cling cua sy dudng phan 1a sy san sinh ATP va toc do duimg
phan tang khi co co. Gan c6 vai trd giif cho mirc glucose mau hing dinh bing cich san
sinh glucose va dua glucose vao mau khi can thiét, nguoc lai thu nhan va du trir
glycogen khi duoc cung céip du thira trong thire an. Con dudng duong phin ¢ gan va co
co 4 enzym dong vai tro diéu hoé' glycogen phosphorylase, hexokinase,

phosphofructokinase-1 va pyrf§t:
THU VIEN
_!57
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CAU HOI LUONG GIA

1. Trinh bay qua trinh thodi hoa tir plucose dén lactat: noi xay ra, cac phan timg va
nang lugng duge tao thanh.,

2. Trinh bay sy thoai hod glucose trong diéu kién & khi (¢6 oxy) dén san phim
cudrt cung 1a CO; va HyO: noi xdy ra, cdc phan (img va nang luong tao thanh.

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

4. Trinh bay qua trinh thoéi hoa clia cac monosaccarid: galactose, fructose, mannose.
5. Trinh bay qua trinh tan tao glucose.

6. Trinh bay qua trinh thoal hoa glycogen.

7. Trinh bay qua trinh téng hop glycogen & co.

8 Trinh bay su khic nhau cua qué trinh téng hop glycogen & gan va co.
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Chuong V
LIPID

PHAN I: HOA HOQC LIPID

Cang nhu glucid va protein, lipid la thanh phdn co ban cta sinh vit.

Vé cdu tao hoa hoc, hiu hét cac loai lipid déu c6 acid béo va alcol. Trong thanh

phan Ldll to, lipid khéng c6 hodc ¢6 rat it cac nhém wa nuée nhu -OH, -NH,, -COOH

v co ral nhiéu cac nhom ky nude; bai vy, lipid khong hoac rat it tan trong nudc nhung

tan nhiéu trong dung moi ¢6 do phan cue thip nhu cac dung méi hiru co (ether, benzen,
chloroform...).

Trong ngon ngir thong thudng, lipid duoc goi la chit béo va bao gém dau, ma,
sap. Tai nhiét do thuomg, md va sap o thé dic va dau & thé long. Lipid gom nhiéu loai
vi 6 thé sip xép theo nhiéu cach, ngudi ta thuong phan loai lipid nhu sau: lipid thudn
va hipid tap.

1. THANH PHAN CAU TAO CUA LIPID

Lipid 1a nhitng este hodc amid cua acid béo vai alcol hoac aminoalcol.

1.1. Acid béo

Acid béo l1a nhimg acid carboxylic véi chudi hydrocarbon chira tir 4 dén 36
carbon. Mot s acid béo ¢6 chudi hydrocarbon bio hoa (khéng chira lién két déi) va
khong ¢o nhanh; mot so acid béo ¢6 chudi hydrocarbon khong bdo hoa (chira mét hay
nhi¢u lién két doi), hodc co nhanh, hodc vong, hodc chira nhom chirc hydroxyl.

Theo qui ude quoc té, acid béo duge goi tén theo tén ciia chudi hydrocarbon c6
cing so lugng nguyén tr carbon va thém dudi —oic, vi du: chudi hydrocarbon ¢ 8
nguyén tir carbon ¢o tén la octan thi acid béo tuong tng dugc goi la acid octanoic (acid
caprylic), chudi hydrocarbon ¢6 18 nguyén tir carbon va mot lién két doi c6 tén la
octadecen thi acid béo tuong g dquc gol la ac:d ocladecenolc (acid oleic). Nguyen tir
carbon ctia nhom carboxyl , nguyén tur carbon so 2
duoc goi la carbon a, ngu "ﬂ:l IV|E'N|& carbon B,... va nguyén tr
carbon cua nhom metyl tin la cgr ﬂg).".l\lgm'ai Fa, nguol ta con dung cac
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ky hiéu dé chi s& luomg va vi tri cha lign két dbi trong phén tr acid béo: acid oleic ¢6 18
carbon, 1 lién két doi gira carbon 36 9 va 56 10, co thé ky hiéu la 18:1; 9 hay 18:1] (A());
acid Jinoleic ¢6 18 carbon, 2 lién két ddi giita carbon s6 9 - s6 10 va giira carbon s6 12 -
s0 13, ky hiéu 1a 18:2; 9,12 hay 18:2 (A™ '7); acid palmitic ¢6 16 carbon va khéng c6
lidn két doi. ky hidu 1a 16:0.

1.1.1. Acid béo bao hoa

Bang 5.1. Mot s6 acid béo bao hoa thwéeng gap

N . R . - bé nong Co trong thién

‘ Tén acid Cong thire Tén hé¢ thdng chay ( C) nhign

A launc ' CHg(CHZ)wCOOH Acid n-dodecanolc +44,2 Déu diva
| A mynstic CH; (CHZ)'2COOH Acid n-tetradecanoic +53,9 |
-
I A palmitic | CHa{CH,)1:COOH Acid n-hexadecanoic + 63,1 M& dong vat va
. : X dau thue vat

A Steanc CH3(CH;)1sCOOH Acid n-octadecanoic + 69,6
\ A Arachidic CH3(CHz2)1<COOK Acid n-eicosanoic +76.5 Dau lac, sap 8ng |

vat va thiyc vat
A Lignoceric ‘ CH3(CH2)2:COOH Acid tetracosanoic + 86,0 ' e

2. Acid héo khéng bio hoa

La nhiig acid béo chudi thing(ddi khi ¢6 nhanh), thuomg & dang dong phan cis,

duoe chia thanh nhiéu loai tuy theo muc @6 khong bio hoa.

Bang 5.2. Mot sb acid béc khéng bao hoa thewéng gap

i Khun ' Didm
' Teén acid b |g1 Coéng thae cau tao noéng
carpo chéy
| A palmioleic | 16.1(2*) | CHy{CH,):CH=CH(CH.);COOH |05
[ A oleic | 18: 1 (A% CHa(CH:);CH=CH(CH2);COOH 134
| A noleic 18: 2 (A% ) | CHa(CH2)4«CH=CHCH;CH=CH(CH,}xCOOH -5 %
|| A linolenic | 18:3(A°") | CH3CHCH=CHCH;CH=CHCH;CH=CH(CH,)?COOH -11
A arachidonic | 20; 4(A%'"") | CH(CHz)iCH=CHCH;CH=CHCH.CH=CHCH;CH=CH(CHz)sCOOH | - 49,5

— Acid hdo c6 méi lien két @i (monounsaturated fatty acid): cong thuc tong quat
1a C,H,,,;COOH. Acid oieic la acid béo khong bio hoa rat pho bién; ¢o trong tat ca dau
va md dong vat, thuc vat: ma du trir caa ba va lon (40%). dau olive (80%).

~ Acid béo ¢co nhiéu lién két doi (polyunsaturated facty acid):

+ Loai ¢d hai hén két doi: COng thirc tong quat la C,H>,..COOH: vi du nhur acid
linoleic ¢6 rong nhidu logi hat ¢6 ddu nhu hat ngii cdc, hat lac, hat bong va hat ddu nanh.

+ Loai ¢o ba lién két doi: cong thue tdng quat Ja C,HysCOOH; vi du nhu acid
linolenic thweomg ¢6 mét cung vétacid-linoleic, nhumg, dac biét ¢6 trong dau lanh.
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+ Loai co bén lién két ddi: cong thire tdng quét 1a CyHay.7COOH; vi du nhy acid
arachidonic, thay chu yeu trong diu lac.

Mot sb acid beo khong bio hoi rit can thiét cho co thé nhung co thé khong thé tu
tdng hop duoc, phai dua tr ngoai vao, vi du: acid Jinoleic, acid linolenic,...
1.1.3. Acid béo mang chirc alcol

Acid cerebronic ¢é trong lipid tap cua nao

CHﬂCHgNCHCO?H
OH

Hinh 5.1. Acid cerebronic

1.1.4. Acid béo cd vong

Acid prostanoic ta acid ¢6 vong 5 canh véi 20 carbon va mang 2 chudi thang
Acid prostanoic c¢6 din xuét 1a prostaglandin, mét nhém hop chit ¢6 tam quan trong vé
mat dwoc 1y va hoa sinh. Trong co thé. prostaglandin duge tdng hop tir acid arachidonic,
vidu: prostaglandin E, (PGE;).

Acid prostanoic Prostaglandin €,

Hinh 5.2, Acid béo ¢6 vong

1.1.5. Pong phin cia acid béo khéng bido hod

Cac acid héo khong bio hoa tn tai dudi nhiéu dang dong phan 1a do vi tri cua cac
licn két dbi trong chudi carbon cua acid béo tao ra. Hdng phan hinh hoc cua acid béo
khong bao hoa 1a do phuong hudng cia cac gbe & xung quanh truc cua lién két doi
quyét dinh, néu nhitng gbc dang duge xem xét & vé cling mot phia cua lién két doi thi
acid béo duoc goi la dang “cis”, néu nhimg gc d6 & nhitng hudng trai nguoe nhau thi
acid béo duoc goi 1a dang “trans”. Nhing acid béo khéng bao hoa chudi dai thuemg gap
trong tur nhién hau nhu déu thude dang cis va phan tir b udn cong o vi tri lién két do.
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18 CH; 18 CH;

1 COOH 1COOH
(a) (b)

Hinh 5.3. B6ng phan hinh hoc cua acid oleic va acid elaidic
{(a): acid oleic (cis) (b): acid elaidic (trans)
1.2. Alcol caa lipid
Alcol trong phén tir lipid pdm glycerol, alcol bac cao, aminoalcol, sterol. Trong
cde chat béo con pap nhimg alcol khong no, mot s6 alcol nay la nhimg chat mau quan
trong. vi du: phytol la mgt cau tr ca chlorophyl va lycophyl.
1.2.1. Glycerol

La mot trialcot (c6 3 nhém chie alcol). tham gia trong thanh phan cua glycerid va
phosphatid. Vi tri cac nguyén tir carbon trong phan tir glycerol dugc ghi bang chir so 1,
2.3 hodc ky hiéu a, (3, o

H,C'- OH «
I
HC?- OH B
|
H,C’-OH o
Hinh 5.4. Cach danh sb carbon trong phan tir glycero!

1.2.2. Alcol bac cao

Tham gia trong thanh phén cac chit sap, v dus alcol cetylic C6H36OH, alcol n-
hexacosanol CH3(CH3)24CH,OQH, alcol n-octacasanal-CH3(CH)26CH,OHR,. ..
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1.2.3. Aminoalcol

Tham gia trong thanh phan coa cerebrosid va mot sd phosphatid. Cac aminoalcol
thuémg gap la sphingosin, cholin (ethanolamin trimcthylamin), ethanolamin (cholamin).
serin. cerebrin (co trong ndm men, hat ngd).

CHy—(Cl13)),—C H:(l‘,}-l—(le—CH—C R,OH Sphingosin
OH Nil

NH—CH—(CH,0H Ethanolamin

CH,
CH\> N —CH, —CH,0H Cholin
CH,

Hinh 5.5, Mét s6 amnoalcol trong lipid

1.2.4. Sterol

Chat tiéu biéu cho cac sterol & mo dong vat 1a cholesterol.

Cholesterol co nhom chire alcol & C;, lién két doi ¢ Cs — Co. mach nhanh 15 nhom
methyl & Cpy va €30 mach nhanh gom 8 carbon & C ;. Cholesterol ¢6 trong hau hét t¢ bao
cug co (hé: dac biét trong mé than kinh, mat va soi mét, thé ving cia budng trimg.
Cholesterol 1a thanh phan cua chét béo dong vat nhung khong co trong chat béo thye vat.

CH3 21
18

HO

Hinh 5.6. Cholesterol

2. LIPID THUAN

Lipid thudn 14 nhitng este cta acid béo vdi cac alcol khdc nhau, bao gom glycerid,
cerid va sterid.

2.1. Glycerid (acylglycerol)

Glycerid c6 trong hdu hét té chirc cia sinh vt, nhung ¢6 nhiéu nhit ¢ mé md
(90%). Glycerid ¢6 ngudn goc dong vat va thuc vit khac nhau thuong xhic nhau vé
thimh phan acid béo.

Glycerid la este cua glycerolva acid béo, Tahit b&dthing tinh. Tuy theo mot, hai
hay ba nhom chae aleol cia glycerol duoc este hoa hairacid béo ma tao nén mono-, di-
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hay tri-glycerid (monoacylglycerol, diacylglycerol, macylglycerol) C4c acid béo trong
phan tu glycend c6 thé gidng nhau hodc khac nhau (glycerid thuin nhat hosc glycerid
hon hop). Cac triglycerid ¢o chira cung mot loai acid béo trong phan ti chiém ty 1é rat
nho. Tuy theo thanh phan cua acid béo ma glycerid ¢6 tén goi khac nhau, vi du:
tristearin la triglycerid co 3 gbe acid béo 1 acid stearic, 1.2-distearopalmitin 1a
triglycerid c6 2 gdc acid stearic & Cy va C; va 1 gde acid palmitic.

CH—0—C—R, CH, 0—% R, |CH —O—ﬁ—R,
H—O—(l'—H O _(ﬁ O— € H O _(|:|_0_(|: H
CH,OH o CH;0H o CH,—0—C—
8
Monogivceerid Diglycerid Triglycerid
omonoacylely cerol (diacylglyceral) (triacylelycerol)

Hinh §.7. CAu tao hoa hoc cla glycerid

~ Trong tu nhién, diglycerid va monoglycerid chiém ty lé‘rfit nho. Triglycerid chira
goc acid béo & €y va C; khong giong nhau ¢6 the ¢6 2 dang dong phan | va II, phan lén
triglycend thién nhién & dang d6ng phan I1.

] P
H—O—CR, CH—O—C—R
H C‘ 0‘5—;—“2 Rs—(ll—()—'T‘—H
O L - = R
CH,—O—C—Ry (H~0 i
I o)
Dung 1 Dang

Hinh 5.8. Hai dang déng phéan cia triglycerid

2.2. Cerid

Cerid 13 este cia acid béo chudi dai véi alcol cé trong luong phan ti cao (30-40
carbon). Cerid con goi la sap. co trong dong vat (sdp ong. m& ca nha tang,...) va thuc
vdt (10p mong bao phu 14, than va qua). Vo cua mét so vi khudn cing chira sap (vi
khuan Koch). Chire phén sinh hoc cua cerid khac nhau tuy loai nhung néi chung cerid
w1t vai tro bao vé cic 16 chire ctia dong vat va thuc vat. C6 1op sap nén vi khuan khong
bi tie dung baoi acid va alcol. Pdng vt cao cdp va nguoi khong chuyén hod dugce cerid.
2.3. Sterid

Sterid la este cua acid béo vai alcol vong sterol (tiéu biéu 14 cholesterol). Mot sd
sterid 1a olcatcholesterol, palmitatcholesterol, stearatcholesterol.

3. LIPID TAP

Lipid tap bao gdm acid béoateol wa, abimg nhidm hoa hoc khac. Lipid tap chia
thanh hai nhom tuy thudc vao thank phan alcalcua chiing: glycerophospholipid c6 alcol
1a glycerol va sphingolipid co-aleolJa sphingosin,
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3.1. Glyeerophospholipid (glycerophosphatid hay diacylphosphatid)

0O
'CHZ—O—E‘ e e eGPy Acid béo bdo hoa
o (Vi du: a.palmitic)
1 L - _
CHZO—C A~ S~~~ Acid béo khong bao hon
\ 7 (Vi dy: a.oleic)
CH,—0—P—0—X
i
’ T_
Dau duoc cdc nhom thay thé
Hinh 5.9. CAu tao cla acid phosphatidic { X = H )
Bang §.3. Cac loai glycerophospholipid
o o , Tén cua Pidn tich |
Tén cua nhom thay the glycerophospholipid (PH=T7)
! ~H Acid phosphatidic 1
P Cholin — CHa = CH, — N'=(CHa); Phosphandylcholin 0
Ethanolamin = CH, - CHy = NH> Phosphatidylethanolamin 0
| Serin—CH,—C11—NH,
| | ) Phosphatidylserin -1
l CcoO
- Inositol
i Phosphatidylinositol -1
, Ghceerol—CH,—CH—CH;—OH
: | Phosphatidylglycerol -1
| OH
I
‘ _—(i‘Hz
" Phosphatidyl CHon 0
|
. gheerol CH,—O0—P—0—City O
j | ! Cardiolipin -2
| CH-0—C~R,
|
| cuz—o—cl‘-—Rl
. |
8]
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Glycerophospholipid 12 ddn xudt cua acid phosphatidic. bao gdém acid
phosphatidic, phosphatidylglycerol, phosphatidylcholin (lecithin), phosphatidylethanolamin
(cephalin), phosphatidyhinositol, phasphatidylserin, plasmalogen.

Acid phosphatidic

Acid phosphatidic la clmt trung gian trong qud trinh ton&> hop triglycerid va
glyveerophospholipid nhung ¢6 cit it wony cie mé; thanh phan gom: glycerol, 2 gbe acid
héo va 1 poc acid phosphoric. Ching la nhimg diacylglycerid trong d6 chire aleol & vi
i Cs cud glyeerol duge este hod boi acid phosphoric. Acid béo gian ¢ C, thudmg 1a acid
béo biao hoa va gan o Cs thudong 13 acid béo khéng bio hoa.

Phosphatidylcholin (Lecithin)

Lecithin 1a ddn xuat caa acid phosphatidic ma -X la cholin (Bang 2. .3). Lecithin

duese chiét xut tiy long do trimg (1843). Chét nay c6 phd bién trong cac té bio cua co
ih¢ dong vat, dac biét trong té bao gan, nio, 1ong do6 trimg.

Phosphatidylethanolamin (Cephalin)

Cephalin khac lecithin & vi tri =X 1a ethanotamin. Clng nhu lecithin. cephalin ¢
dang « va dang B tuy theo phire hop acid phosphoric ethanolamin duge gan vao carbon
« hay carbon 3 cua glycerol. Cephalin dugce chiét xuat dau tién nr nio.

Phosphatidylserin

Théanh phan cdu tao cua phosphatidylserin c6 acid amin la serin. acid béo thuong
13 acid stcaric va acid olcic. Phosphatidylserin chiém 5% glycerophosphohipid cua nao.
Trong ty nhién, nguoi ta con tim thidy nhimg phospholipid chira acid amin la thrconin.

Phosphatidylinositol

~ Phosphatidylinositol ¢é trong 1 chic dong vit (ndo) va thue vit (ddu wong, lac,
mim W mi...). Phan tir phosphatidyl ¢6 6 goc — OH (Bang 3) do do né mang tinh ua nudc.

Diphosphatidyiglycerol (Cardiolipin)

Chfnlnéy la phospholipid co trong ty thé (mitochondria). dic trung cia mang
trong ty thé.

Plasmalogen

Plasmalogen chiém khoang 10% phospholipid ctia nio va co. Trong phan tr
plasmalogen, w1 tri C; (cr) Kkong phai 1a lién ké1 este ma la lién két ete gifta nhém —OH
cun glycerol vér mot goc rugu khong bao hoa.

CH; O
o

O_I:'—O CH;—CHy,—N"(CHy)s
O Cholin

Hinh-5:10. Plasmalogen
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3.2. Sphingolipid

Sphingosia
NO—CH—CH=CH— (CH.);;—CH;

‘ Acid béo
H
(Hy—O0—X
Hinh 5.11. Cau tao chung cla sphingohpid
Bang 5.4. Cac loai sphingolipid
Ten clua X C8u tao cuo X Tén cla sphingolipia
_ -H Creamid
o)
il
Phosphocholin ~ P =0 =CH,= CH,—N'(CH,), Sohingomyelin
' 2
O
CH,DH
Glucose 9 Glucosylcerebrosid
H
H
OH H
OH Glycohpid
Trung tinh
H OH

Di— = tuhodc Lactosylceramid -~
tetrasaccond

Oligosaccand

Cac sphingolipid 1a thanh phan c4u tao quan trong cda mang té bao dong vat va
thue vat. dac biét & md nio va md than kinh. Sphingolipid chaa alcol 1a sphingosin.
Sphingosin duoce ndi véi acid béo bdi nhém amin, tao thanh ceramid. Acid béo cé thé la
acid lignocerie, acid cerebronic. Ceramid 12 don vi co ban cua sphingolipid va ¢6 trong
cic md dong vat. Nhing sphingolipid cé chira acid phosphoric trong thanh phan c4u tao
(vi du: sphingomyelin) duge xép cung v cac lipid tap c6 chia acid phosphoric khac va
goi chung la phospholipid. Nhimg sphmgohpxd c6 chua ose trong phan tu (vi du:
cerebrosid, sulfatid, gangliosid) duge xép thanh loai khac, goi 14 glycolipid. Cac ose phd
bién trong glycolipid la galactose, glicose, galactosamin:
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3.2.1. Sphingomyelin

Sphingomyelin dugc xép vao loai phospholipid; durge chiét xuat tir phm {ach. nio
v 1t ca té bao than kinh. Sphingomyelin 13 ceramid ma chire alcol bac nhat (& vi tri C))
lién két vai phosphocholin.

3.2.2. Cerebrosid

Phan tr cerebrosid gdm: alcol Ja sphigosin, acid béo cao phan tir va galactose,
nhung khong c6 acid phosphoric. Acid béo trong cerebrosid gbm 24 carbon nhu acid
Lignoceric. acid cerebronic, acid nervonic. acid hydroxynervonic. Tuy theo thianh phan
acid béo trong phan t& ma cerebrosid ¢d tén khac nhau, vi du: kerasin |a cerebrosid chira
acid lignoceric, cerebron la cerebrosid chira acid cerebronic,. ..

Cercbrosid co ¢hu yéu & ndo va md than kinh.

3.2.3. Sulfatid

Sulfatid la dan xudt co sulfat ctia cerebrosid, nhém sulfat thuomg gan vao vi tri Cy
cua galactose.

3.2.4. Gangliosid

Gangliosid 13 glycosyleeramid; trong phdn tr c¢o sphingosin, acid béo co 22
carbon hogc 24 carbon. acid ncuraminic va cac din xudt cua né nhu acid N-
acetvIneuraminie {(acid sialie), 3 ose (ose phé bién trong gangliosid 1a galactose,
vlucose. galactosamin).

Gangliosid chiém khoang 6% lipid mang cua té bao chat xam trong nio ngudi va
co 56 luong it hon trong lach, hong cau. Gangliosid ¢6 ¢ ving dau day thin kinh, tham
212 VAo Qua trinh dan truyén xung dong than kinh.

LIPID DY TRI? LIPID MANG
{TRUNG TINR) (CO cirC)
PHOSPHOLIPID GLYCOLIPID
TRIACYLGLYCEROL | [GLYCEROPHOSPHOUIPID SPHINGOLIPID
Acid béo lAcid béo Acid 1l  lAcid
c .
= S % beo g béo
g rcid be @ cid béo S S
g cidbéo | | Q £ 5 Glucose
© © | & | — [oro| | & Ldnoae
Acid béo P03 1Zo! Pog | n Galactose

Hinh 5.12. So d6 tang quat vé s\ phan joaicac lipid du trir va lipid mang
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CAU HOI LUONG GIA

1. Hay néu nhimg dac @iém chinh cta acid béo - mot thanh phin cAu tao chu yéu cua
lipid (dinh nghia, cdng thirc cau tao tdng quat. phan loai va dac diém chinh cua timg loai).

9

. Hay néu nhimg dac diém chinh cua cac alcol ciu tao lipid.

3. Pinh nghia vé lipid va nhimg diic diém chinh vé cac thanh phan cAu tao cua lipid.
4. Phan loai lipid theo cdu tao hod hoc. cho vi du timg loai.

5. Thé nao 1a lipid thuan? Trinh bay cAu tao hod hoc cua glycerid, cerid va sterid.
6

. Thé nao 14 lipid tap? Phén loai lipid tap va cho vi du ciia timg loai.



PHAN I1: CHUYEN HOA LIPID VA LIPOPROTEIN

Lipid trong co thé ¢6 2 dang:
— Lipid dy trir: chu yéu la triglycerid, ham lugmg thay doi.

- — Lipid mang: chu yéu la phospholipid va cholesterol, thanh phﬁn khéng déi va
chiém khoang 10% trong lugng kho.

Lipid ¢6 2 chirc nang chinh: san sinh nang luong va tham gia cdu tric cia té bao
va mo. Ngodi ra, lipid tap con lién quan dén dic tinh cua méng‘té bao va cac hormon
steroid, prostaglandin — chat gilr vai tro sinh ly déc biét trong kiém soat sy chuyén hoa
cac chat.

Nhu ciu lipid cua co thé: 60-100g/ngay véi ngudi truéng thanh, 30-80g/ngay véi
tre em va chu yéu dudi dang triglycend.

1. THOAI HOA CUA LIPID O TE BAO
Thuy phan triglycerid (triacylglycerol) nhér xic téc cua lipase.
1.1. Thoai hoa cua glycerol

Qua trinh xay ra & gan va mot s6 md. Mo md khong ¢o glycerolkinase.

CH,OH CH,OH CH,OH
ATP  ADP | NAD'  NADH +H" |
CHOH —><5 CHOH : CHOH o
(il% gesred | ,~" Glycerol 3-phosphat | 2
CH.,OH CH,0 - E’\= @] dehydrogenase CH20 - P\=00
OH
Glycerol Glycerol-3-phosphat Dihydroxy aceton phosphat

Gh THW VIEN
859 HUBT
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1.2. Thodi hoa cua acid béo bio hoa ¢é s6 earbon chin

1.2.1. Hoat hod va vin chuyén acid béo vao ty thé

@] 0
AcylCoA synthetase |
R - C - OH + ATP + CoASH » R-C~SCoA + AMP + PPi

Enzym 'acyICOA synthetase gdm cic isoenzym khac nhau ddc hi¢u cho cac acid
béo chudi ngan, trung binh va dai; ching ¢c6 mat & mang ngoai ty thé.

Pyrophosphatase
PPi + H,O ——> 2(P)

adenylat kinase

ATP + AMP %—E 2ADP

Nhur vdy. sir hoat hod acid béo cin 2ATP.

Cic acid béo mach dai dudi dang acylCoA dugce hinh thanh & mang ngoai ty thé
khéng qua duge mang trong ty thé dé vao chét khudn (matrix) - noi ching bi oxy hoa.
Ching duge van chuyén theo co ché dac hi¢u nhos carnitin, phan Gmg este hoa carnitin
viacid béo duge xic tac nho carnitin acyltransferase | ¢6 ¢ mat ngoai cia mang trong
(v thé. Fste acyl-camnitin di qua mang trong ty thé vao matrix boi sy khuyéch tan dé
dang thong qua hé thong van chuyén acyl-camitin/carnitin (hinh 5.13).

’——.n.

ﬁ‘f"

Camitin
\ acyltransferase Il

Hinh 5.13. Van chuyén acid béo vao ty thé theo hé théng van chuyén acylcarnitin/carnitin

Trong ty thé, gdc acyl duge chuyén tir carnitin dén coenzym A ¢6 ¢ trong ty thé
duoi tac dung cua carnitin acyltransferase 11 khu trii & mat trong ciia mang trong ty thé.
Carnitin duge giai phong sé tro lai khoang gitra cua 2 mang ty thé theo hé thong van
chuyén acylcarnitin/carnitin,

Can chi ¥ réng trong ty thé ¢c6 mot loai acylCoA syntetase xiic tac phan img hoat
hoa nhimg acid béo & trong ty thé. enzym nay khong sir dung ATP ma doi hoi GTP.

1.2.2. Qua trinh f-oxy hoa acid béo

Qua trinh xay ra trong mali.'

n nll;’im ct dan acid béo
thanh nhimg mau 2C dud dang a

, [ AN Cug goc acyl
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~ Phan tmg khir hydro lan thir ahét: sur khir hydro san sinh mét lién két d6i giira C,
va Cp (Cy va Cy) tao thanh trans-A’-enoylCoA. C6 4 loai acylCoA dehydrogenase, mdi
enzam dic hidu vai mot loai acid béo ¢6 do dai chudi hydrocarbon nhét dinh, cdc enzym
nav dén ¢o chit cong tac (3 FAD. FAD nhan dién ur va dién tr nay di vao chudi hé hap té
bio. dén Os, tong hop nén 2 phan tu ATP Wng véi sur van Chuyén 1 cap dién tu.

. F , X . . . . a Z e 40

— Phan tmg két hop nudce: sy két hop 1 phin twr nudce vao lién két dor A™-trans
dud tae dung cua enoylCoA hydratase ¢6 tinh ddc hiéu khdéng gian va tao nén L-3-
hydroxvacylCoA.

— Phan Ung khu hydro lan the hai: dwodi tde dung cua B-hydroxyacylCoA
dehyvdrogenase cé chat cong tac 14 NAD' tao ra 3-cetoacylCoA. Fnzym nay it dic hiéu
voi chi¢u dai chudi hydrocarbon cua acid béo nhung dac hiéu tuyét dd1 vai dang déng
phin khong gian L. NADH hinh thanh s& nhuong dién to cho NADH-dehydrogenase va
3 phin tu ATP duge tao ra tmg voi mot cép dién 1 dugce chuyén tr NADH dén 0>
trong chudi hé hap té bao.

o
R~ CH,—CH,—Cr,—C —~$ CoA
Acyl CoA N Cié

{C16 Paimityl CoA) © Acetyl CoA
Acyl CoA k FAD
Jgehydrogenase Cia
H FADH | Acetyl CoA
|
R=—CH—-C=C—-C+S CoA C12
’ | 11
H O Acetyl CoA
HO
Enoyl - CoA- ) Cio
hydratase
Acetyl CoA
OH
! C
R=CH=C = CH=C S CoA 8
| 1 Acetyl CoA
H O !
Ce
B -nyaroxyacyl CoA NAD *
dehydrogenase F NADH + H* Acetyl CoA
Ca
R=CH~-C—-CH—-C -3 CoA
(I)I g > Acetyl CoA
Acyl CoA- CoA SH
acetyl transferase Acety! CoA
(Ihiclase)
R—=CH—-C—~S CoA + CH,—C -5 CoA 2
11 R |
O O
Acyl CoA Acyl CoA
(C14-Mynstoyl- CoA)
(@

Hinh 5.14. Qua trinh B.exy-hea acid béo
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— Phan (ng phin cit, tao acetylCoA: cé su tham gia cia acylCoA
acetyllransferase (thiolase hay B-cetothiolase) va 1 phan tir coenzymA. cat ra 1 phén tr
acetylCoA. Géce acyl cia acid béo bi ngin di hai carbon. Phin tir acylCoA moi nay lai
tiép e trai qua 4 phan ‘mg nhu trén cla qua trinh B-oxy hod cho dén khi gbe acylCoA
cht con 1 phan tur acetylCoA. Nhu vdy, 1 phdn tr acid palmitic ¢6 16C dugce hoat hod
thanh palmitylCoA va trai qua 7 vong oxy hoa dé giai phong 8 phan tir acetylCoA (hinh
5.14).

1.2.3. Bilan ning luwong cia qud trinh -oxy hod acid béo

Mot phan tir acid béo co sd carbon chin 2n bi oxy hoé hoan toan sé cho n phéan tu
acetylCoA, tng v 12n ATP (1 phan tr acetvtiCoA bi oxy hoa trong chu trinb acid
citric tao thanh 12 ATP); (n-1) phan td FADH: va (n- 1) phén tur NADH hoac 5 (n-1)
ATP. Qua trinh hoat hod acid béo can 2 ATP. Nhur vy, so luong ATP thu duoc Ja:

[S(n-1)+120]-2=17n-7

3. Tho4i hoa acid béo khong biio hoa

Cadc acid béo khéng bio hoa (vi du: acid oleic) duge oxy hoa gn gidng nhu con
dudng oxy hoa acid béo b3o hod. nhung ¢6 2 van dé can chu y. Mat 13, lign két doi
trong phan tur acid béo khong bao hoa trong tu nhién thude dang cis, con lién két d6i cuta
chét chuyén hoa trung gian trong qua trinh oxy hod acid béo bao hoa thudc dang trans.
Hai 14, cac lién két ddi cua hau hét phén tr acid béo khdng bio hoa thudng ¢ nhang vi
(ri ma sau khi phan cat dan nhirmg méu 2C k& tir dau ¢6 nhém carboxyl 12 lién két déi

\", khéng phai la lién két doi A gidng nhu trong phan tir cac chét chuyén héa trung
gian cua acid béo bio hoa. Bai vay, qud trinh thoai hoa cua acid béo khong bao hoa céan
nhhiing enzym phu nhim giai quyét nhimg diéu trén. Diéu nay duoc the hién trong sy
thoai ho4 cua acid oleic (Hinh 5.15). OleylCoA trii qua 3 vong oxy hoa san sinh 3 phén
tw acetylCoA va 1 phan tu cis-A*-dodecenylCoA, chit nay khong thé duoe chuyén hoa
boi enzym enoylCoA hydratase (enzym nay chi tic dung trén nhing lién két d6i dang
cis). Tuy nhién, dudi tac dung cua enoylCoA isomerase, cis—A3-enoleoA duoc df)ng
phan hoa thanh trans-A’-enoylCoA réi chiu tac dung cita enoylCoA hydratase tao thanh
L-B-hydroxyacylCoA (trans-A’-dodecenylCoA). San phdm nay 13 co chét cia qua trinh
oxy hoa acid béo, bai vay sur oxy hod acid oleic duoc tiép tuc va khi két thic sé tao ra 9
mau 2C.
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&O
B AAATUAAA O §CoA Oleyt - CoA

B oXy hod }0 3 Acetyl CoA
Q3 véng)

O
H H C//
\/\/\/\/__‘\/ N SCoA
Enoyl CoA- Cis- A- Dodecenyl - CoA
fsomerase

O
H K4

/\/\/\/\NC\ S CoA

H

Enoyl CoA hydratase I +H,0

Trans -2 - Dodecenyl - CoA

O
OH 4

A/\/\WC\ S CoA

H

B oxy hoda
(5 vong)

B - Hydroxydecanyl CoA

Acetyl CoA

Hinh 5.15. Qua trinh oxy hoa acid béo khéng bao hoa cé6 mét lien két a6i (acid oleic)

1.4. Cac thé ceton va sir oxy hoa ching

O co thé ngudi va dong vat co6 v, acetvlCoA dwoc hinh thanb & gan trong qua trinh
oxy hoa acid béo ¢6 thé di vao chu trinh acid cnnc hodc co thé tao ra cac thé ceton gom

acctoacetat, D-B-hydroxybutyrat va aceton dé cung Lap cho cac mo ngoat vi (Hinh 5.16).

4 ngudi khoé manh, aceton duge hinh thanh vai sb luong rat it. Acetoacetat va D-
B-hydroxybutyrat s& khuyéch tan ra ngoai té bio gan, roi theo mau tudn hoan dén cac
md ngoai vi nhu co xuong, co tim, vo thugng than,.. Binh thudng “chat dot” dé cung
cip cho ndo chu yéu la glucose. Khi bi déi kéo dai hoac sur cung cép glucose bi han ché
thi nio ¢6 thé dung D-B-hydroxybutyrat duge tao thanh trong gan tur acid béo lam “chit

dét” chinh dé cung cap ning luong (75% nang luong can cho nio cé ngudn goc tr cac
thé ceton).

Tai cdc md ngoai vi, D-B-hydroxybutyrat ducc oxy hoa thanh acetoacetat, sau d6
chit nay dugce hoat hoa thanh acetoacetylCoA va roi phan tich tao nén 2 phan tir
acetylCoA (Hinh 5.17). AcetylCoA sé& di vao chu trinh acid citric.
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Hinh 5.16. Sy taoc thanh cac thé ceton tir acetylCoA

Su hinh thanh va van chuyén cac thé ceton tir gan dén cac md ngoai vi tao didu
kien choa qua trinh oxy hoa tiép tuc cua acid béo va acetylCoA trong té biao gan. Binh
thuomg. nong do cac thé ceton trong mau rat thap. Khi doi glucid hoac khi bi bénh dai
thao dudng. su thoai hoa glucid bi giam va co thé can phai oxy hod lipid dy trir dé bu
ddp cho nhu cau cla co thé, gdy nén ndng do bénh ly cua thé ceton: néng do thé ceton
tang rit cao trong man va nudc tiéy, ddi khi c6 mui aceton trong hot thd. Su tao thanh
cic thé ceton bénh 1§ 1a hiu qua cia sy mat can d6i gifra chuyén hoa glucid va chuyén
hod lipid, din dén:

— Thiéu NADPH - coénzym-duec tacnén tir.conduong hexose monophosphat va
can thiét cho qua trinh tong hop acid béo.
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Hinh 5.17. Su tao thanh acetylCoA tir D-B-hydroxybutyrat & cac md ngoai vi
— Thiéu succinylCoA — san pham chuyén hoa trung gian cuia chu trinh acid citric
va la chat cung cap CoA dé hoat hod acid acetoacetic.

Tom lai. sirir dong cdce thé ceton trong co thé 1a do toc @6 tao thanh céc chit nay o
ean vuet qua kha nang s dung ching tai cdc mé ngoai vi.

1.5. Thoai hoa triglveerid (triacylglycerol)

Duti tac dung cua lipase, inglycerid bi thuy phan thanh glycerol va acid béo va
xay ra theo timg giai doan: trirge hét, lién két este & C; va Cs bi thuy phan kha nhanh,
phin con lai 13 2-monoglycerid bi thuy phin cham (Hinh 5.18). Enzym lipase khu trii &
microsom ctia té bio md va nhay cam véi hormon; enzym hoat déng dudi dang
phosphoryl ho, cin proteinkinase va ATP.
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Hinh 5.18. Tac dyng cua lipase

Enzym glycerolkinase xuc tac sy hoat hod glycerol, tao glycerol 3-phosphat.
Enzym niy c6 nhidu trong gan, thin, niém mac rudt va tuyén va dang tao sira. Glycerol
3-phosphat duge oxy hoa thanh dihydroxyaceton phosphat (DAP), roi duge dong phan
hoa thanh glyceraldehyd 3-phosphat (GAP) nho isomerase xuc tac. Glyceraldehyd 3-
phosphat duoc oxy hoa qua nhi¢u budc thanh acid pyruvic, 1di tao ra acetylCoA dé& oxy
hod trong chu trinh acid citric (hinh 5.19).

Acid béo tu do vao mau, gin véi albumin huyét tuong tao thanh mot dang
lipoprotein, ro1 duge dong mau dua dén cac md dé thue hién qua trinh oxy hoa va tao
nang luong (hinh 5.19).
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Hinh 5.19. Thoai hoa cula triglycerid

1.6. Thoai hoa glycerophospholipid

Nhi¢u enzym xuc 1ac s thuy phan cac lién két este cua cac phosphollpld (nhu
lecithin, cephalin....). Po la nhimg phospholipase ¢ phd bién o cac md va mdi enzym
co tinh dac higu riéng (hinh 5.20).

~ Phospholipase A™X(¢ tA¢ sif thuy phan 12 ket este o C:(Cp) cua phospholipid,
giai phong 1 phan tr acid béo va taolysophospholipid. Enzym nay thudng ¢ trang noc
ran. noc ong va dich tuy,
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— Phosphulipase B: xtic tac su thuy phin 2 hén két este & C(C,,) va C>(Cp) cua
phospholipid, wia phong 2 phan tir acid béo va phdn ¢on lai 1a glyccrophosphat-base nito.

— Lvsophospholipase: xuc tac su thuy phian dac hicu lién két este v C| cua
tysophosphohpid (lysophosphatidyl cholin hoac lysophosphatidy! ethanolamin).

— Phosphodicsterase: dic hiéu vai lien két phosphodieste, cat mot licn két cste
cua diestephosphat. Phospholipase C xte tac su thuy phén lién két este gitra glycerol va
acid phosphoric tao base mwwr duoc phosphoryl hoa va diglycerid. Phospholipase D gép
o cac l0di cdy, xic tae su thuy phan lién két este gitra acid phosphoric va base nilo dé
tao o acid phosphatidic va base nito.

— Phosphomonaesterase (phosphatase): xuc tic sy thuy phan tiép san pham thuy

phin cua phosphodiesterase, vi du: thuy phan phosphocholin dé giai phong cholin va
acid phosphoric.

Phospholipase B Lysophospholicae
0
I
1 CH, —Ol ) C —R,
i\ J | )
R,—C O—C—H Phospholipase D
Phospholipase A
o)
3 il
CH, Q p O Base N
‘ i
OH
o Phospholipase C M
CH_.—O—C’?— w.
) pd
|| f
R—C—O0—C—H

1 )
CH,—o-~-@ - Choln

Hinh 5.20. So 35 mé ta tac dung cia cac enzym phospholipase
(1) Phospholipid (2) Lecithin

Trong thién nhién. cdc loai lysophospholipid thuomg gdp la lysophosphatidyl
cholin (lysolecithin). lysophosphatidyl ethanolamin (lysoccphalin). D& 12 nhimg chét
(dy va gay v hong cau kha manh. Noc ran thudng gdy vo hong ¢du vi chira nhiéu loai
phospholipase A. Trong gan va huyet trong ¢6 enzym lecithin-cholesterol
acyltransferase (LCAT) xuc tac su van chuyén géc acyl & C, cua lecithin dén
cholesterol dé tao cholesterol este hoa va lysolecithin.
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2. TONG HQP LIPID O TE BAO
2.1. Sinh téng hop acid béo bio hoa ¢é s6 carbon chén

Qua trinh tong hop acid béo bio hoa tir acetylCoA xay ra ¢ tat ca cac md nhung
déc bi¢t rat manh trong gan. mé md, rudt va tuyén vu cua céc loai dong vat ¢ip cao. Su
tong hap ciing nhu sy oxy hod acid béo duge xay ra theo nhimg con dudmg khac nhau
voi su xlic tac bai cac hé enzym khéc nhau va o cdc vi tri khdc nhau trong té bao. Acid
béo duge tong hop boi nhimg nguyén li¢u ti lipid hodc khong phai lipid. Nguoi ta biét
it nhat 3 qua trinh 1dng hop acid béo: & bao twong, trong ty thé va & microsom; trong dé
sur 1ong hop acid béo & bao twong déng vai tro chu yéu.

2.1.1. Tong hop acid béo ¢ bao twong té bao

Nguyén li¢u: la acetylCoA-dugc hinh thanh trong ty thé (do qud trinh khir
carboxyl oxy hoa pyruvat, oxy hoa mét so acid amin, oxy hoa acid béo) va duge van
chuyén ra bao tuong theo 2 cach:

— Nho hé thf)ng véin chuyén tricarboxylat (1)
+ Trong ty thé: acetylCoA + oxaloacetat —» citrat + HSCoA
+ Bao wong: citrat + ATP + HSCoA — oxaloacetat + ADP + Pi + acetylCoA

— Nhé chat van chuyén carnitin (2)

Ty thé 800 dong
Aceyd CoA "m__’m\“ Acewl CoA

— w;:

(1 7 Okdoacetat
Oxdoacetat 1
\ | NADH « H™
yé'a’t
R Pywvat | Pynvat

Mang trong cua ty thé

Khoang gilra hai mang N s Matrix
Camitn acyl
Acew honslaraae i
Camtin
S——L0 1~ Acet
Camifin CoA 5H
(2) HSCoA
L , Acehl CoA
Acetyl CoA d Cu'ri‘lrl/ Qanin
Camitn act
fontlesae |

Hinh 5.21. Si van chuyg i \adel
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Chat trung gian dé téng hop acid béo 1a malonylCoA: chit nay dugc hinh thinh
nho enzym acetylCoA carboxylase xuc tic. Enzym nay ¢6 3 vung chtc ning: protein
mang biotin. biotin carboxylase hoat hoa CO, bang cach gan CO; véi nguyén tir N cua
vong biotin nho phan tng phu thude ATP va trans arboxylase [am nhiém vu vén chuyén
Qs duge hoat hoa tlr biotin dén acetyl CoA dé tao thanh malonyl CoA. Qua trinh trén
¢6 thé tém tat nhu sau:

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

Biatin carboxylase Transcarboxylase

ADP + (P) "OOC-Biotin-enzym

Acetyl - CoA

Chu trinh tong hop acid béo: g,om 6 phan img lién tiép nhau do 6 enzym cua hé
thong 1ong hop acid béo xuc tic. Hé théng nay 1a phirc hop multienzym goi 1a acid béo
synthase. gdm 6 enzym va 1 protein khong cd 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)

protcin mang nhém acyl (ACP = acyl carrier protein)

Phitc hgp multienzym ¢6 2 nhom -SH: -SH trung tim (- SH thudéc ACP) va -SH
ngoal vi (-SH cua cystein trong phan tir KS).

~ Sy tao thanh acetyl ACP va malonyl ACP: sau budc nay, phirc hop
multienzym duoc khai dong dé sin sang thuc hién chudi phan {mg gin 2 mau acetyl voi
nhau. phirc hop mang nhom acetyl este hoa véi —SH ngoai vi va nhém malonyl este hoa
Va1 =SH trung tam.

— Phan tmg ngimg tu: dudi tac dung cia KS, nhém acetyl duge chuyén dén C,
cua nhém malonyl va dong thot khur carboxyl.

— Phan {mg khu lan 1: xuc tac boi KR

— Phan img khir nuée: xic tac boi HD

— Phan img khir 1an 2: xdc tac boi ER

Sau 6 phan {mg, butyryl ACP dugc hinh thanh, nhém butyryl duoc chuyén sang —SH
cua KS. tao diéu kién cho —SH cua ACP tlep nhén nhém malony! méi tir malonylCoA dé
tiép tuc cac phan tmg trén (Hinh 5.22) cho dén khi palmity! ACP duoc tao ra.

Gée palmityl ¢6 tbé dugc giai phdng, tao acid palmitic tu do dudi tac dung caa
thioesterase; hodc c6 thé duoc chuyen sang phan tir coenzym A, tao palmitylCoA. Vi
hdu het co thé song, sy tong hop acid béortibao tuong sé dimg lai khi acid palmitic
duoc tao thanh (¢é thé do tinh dac hiéu ena KSyvarehiéu dai goc acyl ma né tiép nhan).
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Hinh 5.22. So d6 qua trinh téng hop acid béo & bao twong vdi phirc hop multienzym



2.2. Tong hop acid béo o ty thé té bao

La su tong hep acid béo mach dai ma chat tién thin 1a acid palmitic. Co ¢hé kéo
dai chuoi carbon cua acid béo duge thuc hién tvong tu nguoc vai qua trinh B-oxy hoa
va chat van chuyén goc acyl la phan tr coenzym A (hinh 5.23).

Acy_CoA cb (n+2)C R—CH,—CH,—CH,-C0 ~§ CoA
NADP *
@ Khi 18n thG hai Trans- & Enoyl reductase
NADPH +H"
Trans - A- dehycro ooyl oA R— CH,—CH = CH - 00 —§ CoA
Khd nuée P iy
Crofonase

B-hydrowy 0o CoA R — CH,— CHOH — CH,— CO —$ CoA
Lz)lﬂﬁldnihanh& T

| wa-m
' NADH+ H”

B-cetooct A R— CH,~ CO - CH,— CO —§ CoA

ILDNumgm /]/\Bfgm

L. R—CH,—CO«§ CoA + CH,—CO-S§ CoA
Aoyt_CoA cdb nC Acd_CoA

Hinh 5.23. Su kéo dai mach carbon cla acid béo trong ty thé té bao

2.3. Tong hop acid béo khéng bio hoa c¢6 mét lién két doi
O

-evaBre e <,

20y i cmnom NADPH + H*
:.(.yn:s cwum NADP*
(FADH,)

°"-—f°“=>~‘~<°*:’n' “yoan T

S CoA
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(co mdt 18n kit JoD

Hinh 5.24. Con du¢ {gH ‘]---;_,i,_;;;-:-: -I:tw{j\é!_%!é' co 6t lién két doi

D06

TAI LIEU PHUC VU THAM KHARO NO18O




['tong mo dong vat, acid palmitic va acid stearic la tién chat cua 2 acid béo khéong
bdo hoda co mot lien két doi phd bién la acid palmitoleic, 16: I(A} va acid oleic,
18:1(A”). Su tong hop cac acid béo nay xay ra & hé thong ludi ndi bao cua gan va mo
md nho hé mono-oxygenase dac hiéu xac tac. Mot phan tr oxy tiép nhan hai ¢ap dicn
. mot ¢cap tr co chit acid béo bdo hoa (acid palmitic hodc a(:td stearic) va mot cap tu
NADPH. Su van chuyén dién tr duoc thue hién nho chudi van chuyén dién ti cua
microsom (hinh 5.24).

2.4. Tang hop triglycerid (triacylglycerol)

Glucose
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OH
™ oo
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Hinh 5.25§ ¢
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Triglycerid duge tong hop manh & céac 1é bao cua loai ¢ Xuong sc‘mg, (dﬁc biét la
u: bao gan va té bao md), cling nhu trong cac loai thyuc vét bdc cao. Hai tién chat chu
yeu can cho sy tong hop triglycerid la glycerol-3-phosphat va acylCoA.

Glycerol-3-phosphat duge hinh thanh tr 2 con duong: (1) tr hydroxyaceton
phosphat dudn tac dung cua glycerol-3-phosphat dehydrogenase trong bao tuong, (2) tr
glycerol tr do dudi tac dung cua glycerolkinase co & té bao gan va té bao thin.

Trong md du trit cia mé dong. thue vi; triglycerid thuong 1a triglycerid hon hop.

2.5. Tong hop glycerophospholipid

Nhimng glycerophospholipid tham gia trong thanh phén cdu tao mang té bao v cac
lipoprotein vén chuyen deu duge tong hop tir acid phosphatidic va sy tham gia cua
cytidin nucleotid vai vai tro 1a chat van chuyén,
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Hinh 5.26

98 TAI LIEU PHUC VU THAM KHAO NOI8O




Trong md déng vit, lecithin dioc tong hop theo 2 con dudng khac nhau: (1) con
ducng methyl hod truc tiép nhém amin cda cephalin bov nhém methyl cia S-adenosyl
methionin (chit cho thom methyl). (2) con dudng su dung cholin ngoai sinh (tir thirc an)
hodc cholin dugce giai phdng trong qua trinh thuy phan phosphatidyl cholin (Hinh 5.26).

3. CHUYEN HOA CHOLESTEROL

Cholesterol Ia chét cdn thiét cua co thé, tham gia thanh phan céu tao cha mang té
bio va qua trinh tong hap cac hormon steroid. Cholesterol co6 2 nguon duge dua vao co
the tr thire an (ngoai sinh) va duoc tdng hop bai té bao, chu yéu 14 té bao gan (ngi sinh).
Moi ngusi dn khodng 300-500 mg cholestcrol/ng,ay, thic an giau cholesterol gom thit,
gan, ndo, long do trang. Cholesterol do ngudn goc ndi sinh khoang !g/ngay, cholesterol
duge 1ong hop cha yéu ¢ gan va rudt; ngoai ra. cholesterol duoe tdng hop o thugng
than. tinh hoan, budng trimg, da va hé than kinh. Khoang 50% tuong cholesterol duoc
bai xuit qua phan dudi dang acid mat, phin cholesterol con lai digc dio thai dudi dang
sterond trung tinh.

4. LIPOPROTEIN - DANG LIPID VAN CHUYEN

[ipid khéng tan trong nudc. Lipid lru hanh trong mau va dich sinh vat, bao gém
chu véu la cholesterol, triglycerid, phospholipid va mét sb acid béo tur do. Lipid lién két
v protein dac hiéu-goy 12 apoprotein (apo)-tao nén cac phin tir lipoprotein céd kha nang
hoa tan trong nude va 1a dang van chuyén cua lipid trong mau tuan hoan.

4.1. Ciu trac cua lipoprotein

Lipoprotein duge Machebocuf mé ta nam 1929. Ngoai thanh phan protein,
lipoprotein con ¢ cac thanh phan khac nhir phospholipid. triglycerid. sterid va
cholesterol. Lipoprotein cé dang hinh cfiu duomg kinh khoang 100-500 A. Cac phan tu
lipid va protein lién két v&i nhau chut yéu bai lign két Vander Walls. Theo md hinh cua
Shen (1977), phan tr lipoprotein g6m: apoprotein va phospholipid chlem phin vé bén
ngoai, phan trung tam gém triglycerid va cholesterol este, gitra 2 phén la cholesterol i
do (Hinh 5.27), Phan v ¢ chiéu day khoang 1 nm, phan cuc va dam bao tinh hoa tan
cua phan ur lipoprotein trong huyet tuong. Cac apoprotein khac nhau do cau trac cva
chudi peptid quyét dinh, it nhat da cé 9 loai apoprotein khac nhaw dugc tim thdy trong
cic lipoprotein huyét twong nguoi (Bang 5.5). Phan protein cta lipoprotein git vai tro
quyét dinh chat nhaa dién chang & mang té bao hoac hoat hod cac enzym cua ching.

Bang 5.5. Apoprotein cia cac lipoprotein huyét thanh ngui

Apoprotein Trong lwgng phan tor I Lipoprotein chira dyng Chure ndng
Apo A-l 28.331 HDL Hoat hoa LCAT
Apo A-ll 17.380 HDL
Apo A-IV 44.000 Chylomicron, HDL
Apo B-48 240.000 Chylomicron
Apo B-100 513.000 VLDL, LDL Néi vén receptor chia LDL
l_Ax:)o C-l 7.000 VDL, HDL
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Apa C-lI | 8.837 ' Chylomicron, VLDL, HDL ‘ Hoat hoa lipoproteinlipase
Apo C-lI B.751 Chylomicron, VLDL, HDL | Uc che lipoproteinlipase
Apo D 32.000 HDL .

Apo D 34.145 Chylomicron, VLDL. HDL l

4.2. Phan loai lipoprotein
V@i phuong phap siéu ly tam phan tich, lipoprotein dugce chia thanh céac loai sau:

Chylomicron (CM): la lipoprotein ¢ kich thude 1ém nhat va ham lugmg triglycerid
cao, apoprotein chu yéu 1a apoB-48, apoE va apoC-1I. CM duge tong hop doc nhit & ludi
ndi nguyén sinh cta té bao niém mac rudt, chi 6 mat trong théi gian ngan & huyét tuong
sau bira an giau md. 12 yéu td 1am cho huyét twong c6 mau duc va tring, CM s& bién mat
sau vai gior va huyét tromg cta ngudi binh thuong khi doi phai trong.

L&i lipid khéng
phén cpc
{tinglycend. |

I cholesterol esle)

Hinh 5.27. Mé hinh c4u truc cua lipoprotein
Chire nang cua CM la van chuyén triglycerid ngoai sinh (thirc an) tir rudt (o1 gan.
ApoC-1I hoat hoa lipoprotein lipase trong mao mach ciia mé md, tim, co xuong...d¢ giai
phong acid béo ty do cho cic mo nay. Phan CM con lai chira cholesterol. apoE va apoB-48
(CM tan du): ticp tue vao mau dén gan - tai day ching duoc thodi hoa trong lysosom.

Bang 5.6. Cac loai lipoprotein trong huyét tvong ngudi

' triglycerid chylomicrons VLDL IDL LDL HDL
10%

25%

20%

apoprotein C B48.E. A B-100.C. E B-100. E B-100 ACE

Lipoprotcin ty trong rat thip (Vl DL very low dnnsm lipoprotein): duge tao
thianh ¢ € bao gdn, la di}u‘lg‘]vm e III I\U:nu mn e he tuan hoan. Ap{) cla

VLDL bao g,f‘m apoB3-100, apd ot JVLDL duoc vin chuyén
tr gan dén mdé mo va tai da hoal hod nh& apoC-l1I sé
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e tde sy thuy phan triglycerid. giai phong acid béo. VLDL con lai (VLDL tan du) tiép
e dugre theat hoa trong lysosom.

Lipoprotein ty trong thip (LDL — low density lipoprotein): 12 san phim thoai
hod cua VLDL trong mau tuan hoan, rat gidu cholesterol va cholestcrol este. ApoB-100
13 apo chinh cua 1.DL.. Chirc ning chu yéu caa LDL 14 vén chuyén cholesterol cho cac
mo. LDL duoe gan véi receptor ddc hidu & mang t€ bao, sau dé chang duge dua vao
trong té bia. Cholesterol trong LDL dugce coi 14 cholesterol “xau™ vi no tham gia vio su
phat trién cac mang vita xo dong mach ¢ thanh cua dong mach.

Lipiprotein ty trong trung gian (IDL - intermediate density lipoprotein): co ty
trong pilta VI.DL va LDL. VLDL sau khi giat phong triglycerid, nhén thém cholesterol este
va mat di apoC s& chuvén thanh IDL va chat nay nhanh chéng thoa hoa thanh LDL.

Lipoprotein ty trong cao (HDL — high density lipoprotein): tao thanh ¢ gan va
rudt non; duoe giai phong dudi dang HDL mdi sinh hinh dia, rdi chuyén thanh HDL-3
— HDL-2 nhd sur xiic tac cua LCAT (lecithin cholesterol acyl transferase). HDL giau
protein va apo chinh cua HDL la apoA-1. HDL van chuyen cholesterol & cac md ngoal
vivd gan (Yan chuyén cholesterol “trg vé' ') va & gan, ching duoc thodi hoa thanh acid
mat. Cholesterol ctia HDL 14 cholesterol “tdt” vi ching bao vé thanh mach, khong gay

vita xo dong mach. Lizong chaolesterol-HDL cang thap (< 0,3 g/L) ¢6 nguy ca bi vira xo
dong mach cang cao va nguoc lai.

CAU HOI LPONG GIA

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

2. Trinh bay su thoai hoa cua acid béo khong bo 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 cac thé ceton trong chuyén hoa?

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

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

6. Trinh bay su lién quan gilta qua trinh tdng hop acid béo bio hoa & bao tuong va
oty thé té bao?

7. Trinh bay su thoai hoa triglycerid & té bao?

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

10. Trinh bay sur tong hop lecithin & 1é baa?

(1. Dinh nghia, va phan doai lipoprof&in| hitvet|isdg? Néu dic diém sinh hoc va
nhimng chice nang chinh cua timg loat lipoprotein, huyetiuong?
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Chwong VI
ACID AMIN, PROTEIN VA HEMOGLOBIN

PHAN I: HOA HQC ACID AMIN, PROTEIN VA HEMOGLOBIN

Protein la nhimg phan u'r hiru co phong phu nhit ciia té bao sbng va c6 trong tdt ca
té biao va thanh phan dudi & bao. Trong mot té bao ciing c6 hang ngan loai protein,
chiém vao khoang 50% trong lugng khé caa t€ bao. Protein la co so cAu triic cua 1é bao
va mo, la co so vat chat cho cac hoat dong song cua co thé sinh hoc. Protein qui dinh
tinh dac thii cua té bao, dic thu ca thé va dac tha vé loai.

Phén tr protein ¢6 the duge hinh thanh tir mot hay nhiéu chudi polypeptid. Mdi
chudi poly peptid gom nhiéu acid amin lién két v&i nhau bing cac lién két peptid. Acid
amin la don vi ¢du tao cua phan ur peptid va protein.

1. ACID AMIN
1.1. Thanh phan hoa hgc cua acid amin

Acid amin 12 nhimg chat hiru co trong phan tir ¢é hai nhém chire chinh 1a nhom
carboxyl va nhém amin, cing gan véi Ca.

Cong thire tong quat:
LI'OO-
"HiN —Cl—H
R

Trir prolin, tat ca cdc acid amin ¢o cong thie céu tao chung nhu trén va chi khac
nhau & gde R. Thanh phan gbe R don gian nhat 1a H, goc R hodc la goc hydrocarbon,
hoac ¢6 thém cac nhém chire: -SH, -OH, -NH,;, -COOH.

@ THU VIEN
=»” HUBT
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Trong tur nhién ¢6 20 acid amin thuong gap, chunp déu c6 déng phan quang hoc
(trir glycin):

?oo‘ (|:00‘
TH,N —(;—H H—(|7--—NH3+
R R
L-acid amin D-acid amin

Cac acid amin trong tu nhién thuong gip & dang dong phan L.

2. Phan loai acid amin
Dua vao céu tao gbc R dé phén loai cic acid amin, c6 2 cach phan loai:
Cach I: 20 acid amin duoc chia thanh 5 nhém,
Nhém 1: cac acid amin cé gde R khong phan cuc. thude nhém nay ¢ 6 acid amin:
Gly (G), Ala (A), Val (V), Leu (L), Ile (D), Pro (P).
Nhém 2; cic acid amin ¢é gde R 1 nhan thom, thudc nhém nay c¢é 3 acid amin:
Phe (F), Tyr (Y), Trp (W).

Nhém 3: cac acid amin cé gbe R base (tich dién duong), thuéc nhém nay c6 3
actd amin: Lys (K), Arg (R), His (H).

Nhom 4: cic acid amin c6 gdc R phan cuc nhung khéng tich dién, thude nhom
nay ¢o 6 acid amin: Ser (S), Thr (T), Cys (C), Met (M), Asn (N), GIn (Q).

Nhoém 5: cac acid amin cé géc R acid (tich dién am), thuéc nhdm nay co6 2 acid
amim: Asp (D), Glu (E).

Cach 2: 20 acid amin duge chia thanh 2 nhém la nhom acid amin mach théng va
nhom actd amin mach vong.

Nham acid amin mach thang: gdm cac dudi nhom tuy thude vio sb leemg nhom -
NH; va -COOH, gbom c6 phan nhdm acid amin trung tinh, phan nhém acid amin acid va
phan nhom acid amin base.

Nhém cac acid amin mach vong: chia thanh acid amin nhan thom va acid amin
di vong. _

Mor 56 acid amin it gdp: trong phan tr protein, ngoai 20 acid amin thuong gap
con ¢o dan xuit cua acid amin nhu hydroxyprolin, hydroxylysin (trong collagen clia mo
li¢n két). Thanh phan prothrombin ¢ y-carboxyglutamat. Ngoai ra trong co thé ¢6 mot

50 acid amin khdng tham gia cdu tao protein nhung cé vai trd quan trong trong chuyén
hoa acid amin va protein: orniitin, citrutin.
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Bang 6.1. Phan loat 20 acid amin thwdng gp

 Acid amin Tén viéttat | Acid amin Tén viét tat Acid amin Tén viét tat

' Nhom 1 Nhom 1 Nhom IV

: Glycin 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

~ Leuain Leu, L Nhom I Methionin Met, M

Isoleucin lle, | Lysin Lys, K Asparagin Asn, N

Prolin Pro. P Arginin Arg, R Glutamin Gin, Q
Histidin His, H Nhém VvV

Aspartat Asp, D

] Glutamat Giu, E

1.2, Tinh chit cua acid amin

Cac acid amin dé tan trong nuée, khong tan trong éte, it tan trong alcol. Cac acid
amm ¢o the thé hién tinh chat cva nhom o amin (phan img v&i HNO,;), hodc tinh chat
cua nhom o earboxyl (phan tmg tao mudi khi tdc dung voi kiém va phan tng este hoa
khi tac dune véi aleol), hoac ddng thoi tinh chét cia hai nhom chire (tao lién két peptid).
() cic pH khac nhau, acid amin thé hién tinh acid hoac tinh base hodc tinh ludng tinh.
pH moi trudng ma tai d6 phin tr acid amin trung hoa vé dién (dang ludng tinh) duge
oi 1a pH, (pH dang dién) hay p, (diém diang dién) cua acid amin. Khi pH méi trudmg
nho hon pll, acid amin tich dién duong va khi pH méi truomp Iém hon pH,, acid amin
tich dién am.

“HyN —(1?H —COOH  "H;3N —cl‘H—coo‘ "H,N —CH —COoU’
R R R

pH < pHi < pH
2. PEPTID

~ Peptid la nhitng hop chét hitu co gdm hai dén vai chuc acid amin 1ién két véi nhau
bang nhiing lién két peptid.

Tén cua peptid duge goi theo sb lugng acid amin ¢é trong phin tie: dipeptid goém 2
actd amin, tripeptid gébm 3 acid amin..., oligopeptid gom hang chuc acid amin va khi
phan ta ¢d nhiéu acid amin dugc goi 1a polypeptid.

Cach danh s6 cua chudi peptid: sb 1 gianh cho gdc acid amin ¢6 nhém o amin

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

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

theo nguyén téc it nguvén tén acid amin C tan va thay dudi tin cling cna cac acid amin

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

Trong co thé. nhiéu peptid-eo nhimg chuc nang sigh 1y, hoa sinh quan trong.
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Bang 6.2. Mot s6 peptid ¢6 hoat tinh sinh hoc

Tén peptid Sé Iwgng acid amin Chure nang
i Vasopressm(ADH) 9 Ta1 hap thu nwdre & dng than
| Methionin- encephaln 5 Ure ché cam giac dau
Gastrin 17 Kich thich da day bar tiét HCI
* Glucagan 29 Tang glucose mau
3. PROTEIN

Protein 14 tén goi cho nhimg phan tr hitu co ¢6 trén 50 acid amin va cau trac phire
. Ngudt ta ¢d the phin loai protein tuy theo thanh phan hoa hoc hoac hinh dang phén
(w hoac chue nang cua chiang.
3.1. Phan loai protein

3.1.1. Phan logi theo thanh phin hod hoc

— Protein thudn: protein thuin 14 protein khi thuy phén cho cac acid amin. vi du:
atbumin, globulin, histon.

— Protein tap: trong thanh phan hoa hoc ngoai acid amin ebn ¢ nhimg chit khong
phai 4 acid amin (got 1a nhom ngoan. Vi du: nucleoprotein (nhém ngoai li acid nucleic),
glycoprotein (nhom ngoai 1a carbohydrat). lipoprotein (nhom ngoai a lipid).

3.1.2. Phan logi theo hinh dang

— Protein cdu: 13 nhimng protein ¢ kich thuoe chiéu dai /kich thuée ngang nho
hon 10, Thude nhom nay [a nhiing protein enzym va nhimg protcin huyét thanh.

~ Protein soi: 1 nhimg protein ¢d kich thude chiéu dai / kich thudce ngang 1on
hee 10, Thi du: keratin cua tée, mong va collagen cua 16 chire 1ién két.
3.1.3. Phan loai theo chirc nang
— Protein cdu triic: myosin
— Protein van chuyén: albumin, globulin.
— Protein xtic tac: enzym.
3.2. Ciu tric phén tir protein
3.2.1. Cdc lién két hod hoc trong phin ti protein

~ Lién két peptid (-CO — NH-): Lién két giita nhom carboxyl cua acid amin nay
vol nhom amin coa acid amin khac.
— Lien két disulfur (-S — S-): Lién két giira hai nhom —SH cue hai cystein va loai

dr hai nguycn ti hydro. Hai cys c6 thé trong mot chudi polypeptid hoac cua hai chudi
polypeptid khic nhau. Lién két disutfur 12 lién két dong hoa tri bén vimng.



— Lién két hydro: La lyc hut tinh dién gitra mdt bén 1a nguyén tir hydro thira dién
duemg véi mot bén 1a nguyén tir oxy hodc nito thira dién am. Lién két hydro thuong xay
ra gitra nhom imin — NH - cia mdt chudi polypeptid véi nguyén tir oxy ctia nhom
carbonyl C = O & doan khic cia cing chudi polypeptid hodc & mdt chudi polypeptid
khic. Lién két hydro con duge hinh thanh bai sy tuong tac gitra cac nhém wa nude cuia
phan tr protein voi phan tu nuoc.

— Lién két ion (lién két mudi): La luc hut tinh dién gitra cac nhom -COQ’ cua cac
acid amin acid véi nhom - NH;™ cua cac acid amin kiém trong chudi polypeptid.

— Tuong tac ky nudc (lyc Vander Walls): xay ra gitra cac nhém khong phan cire
trong goc R cua cac acid amin (nhan thom cua phenylalanin, tyrosin, tryptophan).

3.2.2. Cac bac cau tric cua phan tw protein
— Caun truc bae mot

Cau trac bic mdt cua protein biéu thi s6 lugng, thanh phé‘m va trat tu sép xép cua
cac acid amin trong chuoi polypeptid hoac nhiéu chudi polypeptid cua phan tir protein.

Cac lien két peptid quyét dinh cau tric bac mot. Vi du: ciu tric bac mot cua
msulin cho biét phan tir insulin ¢6 S1 acid amin gom 2 chudi, chudi A ¢6 21 acid ‘amin
va chudi B ¢6 30 acid amin; trong chudi A cac goc cystein & vi tri 6 va 11 duoe ndi \:m
nhau bing lién két disulfur; E_iua chudi A va chudi B c6 hai lién két disulfur tao bai goc
cystein @ vi tri 7 va 20 cua chudi A véi goc cystein & vi tri 7 va 19 cta chudi B.
A-Chain

S$-8=—ry
10 |

. 20
oo» @eeeoe:- LR o O®

Hinh 6.1. CAu truc cla phan tir Insulin

- Cau truc bdc hai

Céu tric bac hai cia protein bidu thi sy xodn mot cach déu dan hodc su gp nép
mot cach co chu ky cua chudi polypeptid trong phan tir protein. Cau tric bac hai do cac
lién ket hydro quyét dinh.

Céu tric bac hai cua protein gdm cau tric xodn a(a-keratin) va cdu tric gap nép
(B Keratin cua t6c).

— Cau truc bac ba

Cau triac bac ba la cau lll'l 3
tric nay co su lién quan gitra g

"'THU'“V'ENP}‘ IJ tr protein, Trong céu
=18 NHUBITL motfeling nhur sy lién quan
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gilra cic nhom bén vdi nhau trong khéng gian ba chi¢u. Chudi polypeptid vira xoén vira
gdp khic mét cach day dac va phire tap. Cau tric bac ba duge quyét dinh boi lién két
disulfur, lién két ion va twong tac ky nuéc. Nhitng protein ¢é cdu tric bac ba dién hinh
la myosin, trypsin va cac chudi polypeptid cua hemoglobin.

Hinh 6.2. Cau truc bac ba cla chudi polypetid trong phan te Hb
— Cau triic bac 4

Céu tric bac 4 cha protein biéu thi su két hop cua nhiéu chudi polypeptid ¢ cdu
truc bac 3 trong phan tr protein ¢6 tir 2 chuéir polypeptid tro 1én, cac chudi polypeptid
nay déu co cau true bac 2 va bac 3, ¢6 thé gidong nhau hoac khac nhau vé cau truc, Sy
trong tic gitra cae chudi polypeptid trong ciu triic bac 4 nho céc lién két hydro, lién két
ion va tuong tac ky nude. Mot trong nhimg protein dién hinh ¢6 ciu triic bic 4 1a
hemoglobin — protein van chuyén oxy cia hong céu.

3.3. Tinh chit hoa tan, két tia va bién tinh cia protein

3.3.1. Tinh chét hoa tan: Pa sb protein tan trong dung dich mudi lodng, cac protein
dang s¢i thuémg hoa tan trong dung dich mudi dam dac hon. Trong nude, protein ton tai
duai dang keo bén vimg nho hai yéu té: 16p do nuée (su hydrat hod do cac phan tir nudée
bam vao cdc nhom wa nudce cua phan tr protein nhu -NH,, -COOH) va su tich dién
cling dau cua cde tiéu phén protein.

3.3.2. Sw két tiia protein: Khi 1am mat mét trong hai yéu 16 16p do nude hodc su trung
hod di¢n tich cua ticu phin protein thi protein s€ b} két tua.

3.3.3. Sw bién tinh protein: Protein bi bién tinh khi thay déi hodc dao 16n céu tric bic
2. bac 3. bic 4 va cac lién e o mhan e n Pty |ién két peptid. Tinh chit

ISRy THU W EN hodt tinh sinh hoc cua protein
vabae gh !HGHUB*H&I] b thé la yéu té vat 1y (nhiét
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do cao. ap sudt cao, tia tir ngoai,...), yéu td hoa hoc (acid manh, kiém manh va mudi kim
oy ndng)....

Sau khi loai bo nhiing nguyén nhin gay bién tinh néu phén tir protein khong tro
lai (rang thai ban dau duge goi la bién tinh khong thuin nghich. néu phan tf protein trg
lai (rang thai ban ddu goi 4 bién tinh thuin nghich.

3.4. Chire nang cuaa protein

Protcin dong vai tro then chébt trong hau hét cac qua trinh sinh hoc, chung dam
nhdn nhiéu chire nang quan trong trong co thé.

3.4.1. Chire nang xic tic: Cac enzym déu ¢6 ban chit 4 protein, ching xiic tac cic
phan tmg hoa hoc xay ra trong té bao. Mdt sé hormon clng ¢6 ban chat 1a protein.
Thong yua var rd xac tac cua enzym va hormon, protein déng vai tro quan trong trong
Shuvén hea chat cua cor theé.

3.4.2. Chirc nang vin chuyén: Trong mau, hemoglobin vin chuyén oxy, transferin van
chuyén sit, ceruloplasmin van chuyén dong, albumin va globulin van chuyén mot sb
hormon. lipoprotein van chuyén lipid....

343 Chiee ndng dyr trie: Feritin du trit sat & gan.

344 Chuc nang van dpng: Mot so protein gidp cho t€ bao va md co Juc dé co rat.
thay dot hinh dang hoic chuyén dong. Vi du: su co co duge thyce hién boi chuyén dong
(riegt cuat hai loai protein soi 1a actin va myosin — thanh phan chu yéu cia co xuong.

3.4.5. Clutc ning bdo vé: Nhiéu protein bao vé cho té bao va mo chf)ng lai su xam nhap
cua chit la hoje cac tac nhan 6 hai. Céc globulin mién dich hodc cac khang thé - 1a
nhimg protein dic hiéu duge tdng hop tir cac té bao lympho & co thé dong Vit - ¢6 vai tro
nhdn biét, két tha hodc trung hoa nhing vi khuan va cac protein la xdm nhap vao co thé.
Interferon 1a protein chang lai su nhiém khuan va nhidm virus. Fibrinogen va thrombin -
fa nhimg protein cia mauw - ¢6 tac dung lam dong mau khi thanh mach by ton thuong.

3.4.6. Chiic ning ciu tric: Nhiéu protein dong vai trdo nhu nhimg soi chdng d& hoac
bao phu. ¢6 tac dung lam bén v img hodc bao v¢ cdu triic sinh hoc clia té bao. Protein soi
collagen ¢6 tinh chun gian va bén vimg cao, 1a thanh phan cha yeu cua mo gan va sun.
Elastin 12 protein cau triic co kha nang chun gidn cao, co nhiéu trong day chang

Ngoal nhitng protcin cdu tric trén, protein dong vai tro rdt quan trong trong thanh
phin cdu tao 18 bio, tao nén tinh dic thu cho timg 1€ bao, timg bao quan dudi té bio,

4. HEMOGIL.OBIN

Hemoglobin 1a mot protein tap ¢d nhém ngoai la hem. Hemcglobin dam nhén
nhicu chire nang sinh hoc quan.trong: vin.chuyén O, va.CO,. Hemoglobin 1a mét trong
cac hé dém quan trong cua co the:
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1.1. Céu tric phin tir hemoglobin

Hemoglobin ¢6 nhom ngoai 1a hem va protein la globin. Ngoai ra con ¢d phan tu
2.3-diphosphoylyveerat (2,3-DPQG).

= Porphyrin va hem: Porphyrin dugc cAu tao wr nhin porphin mang cdc nhém
thé dac hi¢u. Nhan porphin gom 4 vong pyrol lién ket voi nhau qua 4 cdu metylen (=
CH -). Porphyrin duoc the boi 8 nhoém thé (4 nhom metyl (M: - CHs). 2 nhém vinyl (V:
- CH = CH,), 2 nhém Propionat’(P: - CH: - CH, - COOH) tao thinh phan tu
protaporphyrin 1X. lon Fe " duoc gan vao vi i trung tdm phan wr protoporphyrin IX,
Feo  lien két var 4 vong pyrol qua 4 nguyén tr nito nam trén mat phang cua vong
porphyrin, tao thanh hem. _
- Globin: Globin 1a phan protein cba Hb va quyét dinh dic tinh ching loi cua
Hb. Mai phin tu Hb ¢ 4 chudi polypeptid cia 2 loai polypeptid ¢o cau truc bac mét
khac nhau goi la chudi o (141 acid amin) va chudi 3 (146 acid amin).
— 2,3-DPG duoc tao ra trong qud trinh thodi hoa glucose. Ham lugng 2.3-DPG
ddc higt cao trong hdng cau, cé tac dung lim giam ai luc cua Hb vai oxy.
O§ o

-

C

f 5
n—?«o— PO;
H~c|‘—o—1>o32
H

Céng thirc céu tao cua 2,3-DPG
Phan (i Hb gém 4 tiéu don vi. mdi tiéu don vi gdm 1 hem gin véi 1 chudi
polypeptid hoac « hodc B va céd géu tric bac ba hoan chinh. Trong luong phan ta cua
Hb 1a 64.000. Phan tr 2 3-DPG nam ¢ vi tri trung tim cua phan o Hb theo ti 1é 1:1 tinh
thco néng dd mol. Phan tir 2,3-DPG lién két mudi véi hai chudi B. Phan tir Hb ¢6 cau
triec bac bon.

v

HEM  GLOBIN HEM

Hinh 6.3: Caulruc cla phaa tk hemoglobin
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4.2. Mt sb dang hemoglobin thuong gap ¢ ngwdi

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

— HbAy o, 8" chiém khoang 2% tdng lugng Hb.

— HbF: o> _: dugc hinh thanh tir thoi ky bao thai. Khi méi sinh, HbF chiém
80% tong lugng hemoglobin va sau a6 HbF giam dan: sau 2 - 3 thang HbF con khoang
S0%. dén 1 tdi HOF con dudi 0.5%.
4.3. Tinh chit cia hemoglobin
4.3.1. Tinh chat két hop khi

— Két hop véi oxy: Hb két hop thuan nghich véi oxy va su két hop nay phu thudc
vao nong do cua H*, DPG, CO, va nhiét do. Phuong trinh phan tng c6 thé viét tom tét
Sdtl:

g

HHb(CO + O — HbO, + H' + DPG + CO,
2

Khi mgt trong bon tiéu don vi da gan vor oxy s€ lam tang a1 luc cua cac tiéu don
vicon lgi vol oxy, lam cho su két hgp trén tro nén dé dang hon. M6t phan tir Hb két hop
va van chuyen duge 4 phan tr Os.

— Kot hop voi CO). tao dan xudt carbamin.
HbNH, + CO; - Hb NH COOH
— Két hop voi CO: tao carboxy hemoglobin.
HbO,+ CO - HbCO +0,

Ai luce ctia CO véi Hb manh gép 210 1n so vdi ai luc cua O, voi Hb.

4.3.2. Su oxy hod hemoglobin

Mot s6 chat oxy hoa nhur nitrit, clorat, ferricyanur co kha nang oxy hoa Fe’' cua
hemoglobin thanh Fe®' va tao nén methemoglobin (MetHb).

Hb Fe?' — MetHbFe’* + ¢

Methemoglobin khéng ¢6 kha nang van chuyén oxy.

4.3.3. Tinh chit enzym cua hemoglobin (peroxidase)

Hemoglobin ¢6 hoat tinh xuc tac gidng enzym peroxidase, xiic tac sy phan huy
hydroperoxyd H,0,.

AHz + ”202 —> A+ 2H20

Ung dung tinh chit nay dé4im mau trong nuéc .
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CAU HOI LUONG GIA

|. Phan loai 20 acid amin thudng gap va cho vi du timg loat .

I

. Trinh bay cé&c cach phan loai protein va cho vi du.
3. Trinh bay cic loai lién két trong phan tir protein.

4. Trinh bay cac bac cdu tric cua protein va cho vi du.
5. Trinh bay cac tinh chat ty ho4 cta protein.

6. Trinh bay cac chire nang cua protein.

7. Trinh bay cau trac phén tir cia hemoglobin.
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PHAN II: CHUYEN HOA ACID AMIN VA HEMOGLOBIN

1. SUTHUY PHAN PROTEIN THANH ACID AMIN
1.1. Su thuy phin protein ngoai sinh (sw tiéu hoa protein)

Qua trinh tiéu hoa protein ngoai sinh bat diu tir da day. Da day bai tiét HCI va
pepsin, pH = 1 - 2; cau triic bic 2, bdc 3 va bic 4 cia protein bi pha vd; protein bi phén
viai. Pepsin duge bai tiét dudi dang tién chat khong hoat dong la pepsinogen.
Pepsinogen duoc hoat hoa boi HCI thanh pepsm hoat dong. Pepsin thuy phan dac hi¢u
lién ket cua acid amin nhan thom hodc lién ket cua acid amin acid tao ra céc peptid ngan
hon. Cac peptid nay xuong rudt non.

O rudt non, pepsin bi bt hoat do pH méi truomg kiém. Tuy bai tiét cac procnzym
(zymogen) nhu trypsinogen, chymotrypsinogen, proelastase, procarboxypeptidase va do
vao rudt non: chung duge bién ddi tir dang khong hoat déng thanh dang hoat dong.
Trypsinogen duge hoat hoa boi enterokinase cua rudt non thanh trypsin. Trypsin trg lai
hoat hoa trypsinogen, proelastase, chymotrypsinogen, procarboxypeptidase thanh cac
cnzym hoat dong trong tmg. Céc enzym tiéu hoa thiy phan cao lién két peptid dac hiéu
trong phan wr protein giai phong cac acid amin tr do. Cac acid amin dugce hap thu qua
thanh rudt theo co ché van chuyén tich cuc, cin nang lwong,

1.2. Sy thuy phéin protein ni sinh

Cac protein ndi sinh clng thoai hoé va tong hgp md&i véi mét lugng hing dinh &
nguol truomg thanh. Qua trinh nay goi la su ddi mai protein. Lugng protein ddi méi
chiém khoang 1 - 2% proteln toan phan/ ngay. Ty 1& protein déi méi nhiéu hon & tré em
trong thoi ky phat trién nhanh. Nhing protease tiéu hoa protein nhu: pepsin, trypsin,
chymotrypsin, ... khéng ¢6 vai tro trong sy d6i mai protein trong té bao. Su ddi mai
protein la su thoa: hoé protein thanh peptld hodc acid amin. Phén Iém acid amin nay
duoc 1ai sir dung dé tong hop protein mai, mgt s0 acid amin thodi hoa thanh cac san
pham va duoc dao thai ra khoi co thé.

Gg THU VIEN
&5 HUBT
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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

Phdn 16n cac acid amin loai nhém a-amin bing cach van chuyén nhém co-amin
dén C., cua acid o-cetonic. Acid amin tro thanh acid a-cetonic tuong tng con acid a-
¢ctonic nhan nhém amin tré thanh acid amin mdi. Qua trinh nay goi 1 phan img trao
doi amin. Xbc tac phan tmg trao doi amin la cac enzym aminotransferase
(ransaminase). Phan img tong quat ¢6 thé viét:

R,—(l_‘l-l—COO' + R—CO—CO0 <«—» R;—CO—COO -+ Rz—(lfH-COO'
NH; NH;"

11au hét cac acid amin chuyén nhém amin sang chét nhan la a-cetoglutarat 1ac
thanh glutamat. Enzym xuc tic cho phan tng nay 13 enzvm trao doi amin glutamat
trunsaminase. Nhitng (ransaminase ¢é pho bién & cac mé va c6 hoat tinh xtc téc cao, vi
du: AST (aspartat transaminase), ALT (alanin transaminase) xuc tac cho su véin
chuyén nhém amin cua Asp, Ala sang chat nhén la o-cetoglutarat. Enzym transaminase
ca coenzym la pyridoxalphosphat, chung ton tai trong ty thé va bao tuong t¢ bao.

ALT
'OOCCHZCHZ(l:HCOO‘ + CH;COCO0 &—= OOCCH,CH,COCOO -+ CH3C|HC00‘
NH; NHj3
Glutamat Puruvat a-cetoglutarat Alanin
AST ) )
‘()()(tCHzcuzﬂ:Hcoo' + OOCCH,COCOO0 <—= OOCCH,CH,COCOO0 + OOCCH2$HCOO
+
NH;" NH,3
glutamat oxaloacetat a-cetoglutarat aspartat

Viée xdc dinh hoat d cua AST, ALT trong huyet tuong hoac huyét thanh gidp
cho chan doan, tién Jugng bénh vé co tim va bénh vé gan.

* Qua trinh khir amin oxy hod

Quad trinh khir amin oxy hoa cac acid amin gom hai giai doan:
— Oxy hod acid amin tao ra acid imin.

— Thuy phan tr phat acid imin tao ra acid a-cetonic va NHj .

Qua trinh kinr amin oxy.hoa xay.ra.d.bao.tuong, duge xuc tic boi cic L acid amin
oxidase ¢o coenzym 13 FMN.

HS - T7 13



R—(l‘H—COO_ R—?O—CO() — R—CO—COO' + NH'
|
NH; NH

FMN FMNH,

0,

Catalase
H, 0, — H;0, + 0,

Cac L acid amin oxidase c6 & luéi ndi bao gan than va hoat tinh thap nén khong
¢O val tré quan trong trong phan ung khu amin oxy hoa .

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

'0OC—(CH,),—CH—COO  + CH;COCO0 "00C—(CH,),—CO—COO" + NH;
|y / \
NH;
(Glutamat) NAD" NADH
(NADP' NADPH) a-cetoglutarat

Enzym glutamat dehydrogenase cé hoat tinh xic tac manh, nén glutamat dugc
Khir amin oxy hoa véi 16¢ d6 cao. Vi vay phan 1mg ndy ¢ vai trd trung tam trong viéc
khu amin cua cac acid amin va qua trinh thudn nghich toy thude vio nhu cau cua co the.

* Lién quan gitea trao déi amin va kh amin oxy hod

Céc acid amin bi khir amin oxy hoa gian tiép qua glutamat vi nhém amin cua hau
hét acid amin tip trung tao glutamat trong qua trinh trao d6i amin do hoat tinh cua
cnzym glutamat transminase cao. Hoat tlnh cua glutamat dehydrogenase cting rat manh
nén glutamat duge khir amin oxy hod vl tdc do cao va co loi vé mat nang lwong. Trong
khi do. cac enzym L acid amin oxidase xtc tdc cho qua trinh khir amin oxy ho cua cac
acid amin ¢6 hoat tinh yéu va qua trinh ny sinh ra chat déc 1a H,0,.

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

2.1.2. Chuyén hoa cia nhom carboxyl trong acid amin
Phan tng khtr carboxyl cua acid amin xdy ra dé dang & cac md nhd enzym
decarboxylase, tao thanh cic amin. Enzym decarboxylase ddc hiéu cho timg acid amin.

llz—cn—coo' —— R—CH,NH, +CO,
NH;"

114



Mot sb amin ¢6 hoat tinh sinh hoc. Vi du: khw carboxyl cua glutamat tao thanh y-
amina butyric acid (GABA) - 1a ¢hit ire ché dan truyén than Kinh. Chit nay ¢6 nhiéu
trong hé than kinh trung wong, dac bi¢t ¢ ndo. Khir carbaxyl cua histidin tao thanh
histamin - 1a chat dan truyen than kinh. histamin ¢é ¢ nhiéu maé.

OOC—(CBL)y, — CHE—COO'—"00C — (Clly),—CHy— NH; ¢ COy
|
NHy
Glutamat y-aminobutyric acid (GABA)

Cac amin tiép tue khir amin oxy hoa nh¢ cic enzym monoamino oxydase (MAQO)
hode diamino oxydase tao thanh aldchyd, roi thanh acid carboxylic twong ung.

MAO Dehydrogenase

R—CH;-NH, — R—CHO R —-COOH

N L)* NADHH"
Acid carboxylic tiép tuc thoai hod dén CO; va H>O (xem phan Thoai hoa acid béo)

2.1.3. 56 phén ciia NH,;”

NH,™ duoc sinh ra & hdu hét cic md va 1a chat doc ddi véi co thé. Khi NH,™ ting
ciao teong mau co thé bt nhiem dde va o trang thar hédn mé cip tinhk do pH cua té bao
thay doi. lam can kiét co chat cua chu trinh acid citric. Bai vay, NH," phai dwoc bién
ddi thanh chat khong doc trude khi duge dra vao mau dé tai gan hodc than. NH', dugc
2dn vao glutamat tao glutamin nhd enzym glutamin synthetase. Phan img qua 2 budc:

Bude 1: Tao hop chit trung gian y-glutamyl phosphat.

Buoce 2: Tao glutamin,

‘0O0C—CH;—CH;—CH—COO Glutamat
ATP ,lm;
or ]
Glutamin synthetase  (Py—OC—CH,—CH,—CH—COO y-Glutamy! phosphat
NH,’ rlm3+
Pi j
zHN—OC—CHz*CHz_—(I?H—COO' Glutamin
NH;"

Glutamin la chét trung tinh va khong déc, d& dang qua mang té bao. Glutamin tir
¢d¢ mo vao mau tuan hoan roi dén gan va than, tai cac mé glutamin duge thuy phin
thanh glutamat va NHy duéi tac dung cua glutaminase & ty thé té bao.

2m:~oc—cuz—CHz—|cu—coo‘ S0 > 'ooc—cuz—cuz—lcu—coo «NHy'
NH, NH;'



(J thin. N duge dao thai theo nudce tiéu va gép phan diéu hoa thing bang acid
base cua co thé.

(J pan: NH;' duoc bién ddi thanh uré va qua than, duge dao thai theo nude tiéu.
Quii trinh tong hyp uré

NH," duoc bién doi thanh uré qua chu trinh uré tai té bao gan. Nguyén liéu dé
tong hop uré gom co:

Mot npuyén tr Nito ldy tir NH'; tir do.
Mot nguyén tir Nito 1ay tir aspartat.
Mot nguyén 17 Carbon lay tr CO, dudi dang HCOs.
Ba phan tr ATP.
Mot phan 11T ornitin 13m moi.
Nam cnzym xuc tac.
Qua trinh tdng hop uré qua 2 budc:
+ Rude 1: Tong hop carbamy] phosphat.

Phan (g xay ra & ty thé t& bao gan, 1ir nguyén liéu 1a HCO; va NH,* nho enzym
carbamylphosphat synthetase:

zAQ’ JADP+ P
HCO; + NHy' el

H,N—CO—(P)

+ Bude 2: Gom 4 phan ung.

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

M\ —CO-—(P) Hz.\'—(Cﬂz)g—(l,'H—COO‘—b H,N —CO—HN —(CHy);~CH—COO + Pi

NH; \Hy

Enzym xic tac cho phan ung ndy [a omitin carbamyl transferase. Citrulin duoc
tao thanh wr ty thé ra bao twong phan img vét aspartat.

Phan Ung 2: Tao arginosuccinat tir citrulin va aspartat nhd enzym arginosuccinat
synthetase.

yu
HzN—co——(cuz),(i:HCOO' + ‘ooccl*ucnz—coo' — "H,N=CNH(CH,);CHCOO’
NH;" NH,' NH?HCHzcoo‘

CoO

Phan ung 3: Tao arginincva fumaratyiiz arpinosnesinat, enzym xuc tdc cho phan
trny 1a arginosuccinat lyase.
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Hz-\'=(|'NH(CHz}_:CHL:OO' ———» "OOCCH=CHCOO' + ‘H1N=(i7NH(CH1)3r_Hc00'
NH(l‘H(‘H;(‘OO NH;
COO

Phan tmg 4: Tao uré va ornitin tir arginin nhd enzym la arginase.

NH;

; | . .
H;N=CNH(CH; i CHCOOT —— H;NCONH, + H;N CHy(CH;)CHCOO

NH, NH;

Ornitin tao thanh duge van chuyén vao ty thé va sé phan (mg véi carbamyl
phosphat, bat dau mét chu trinh maoi.

Uré hinh thanh & gan, vao mau, t&i than dé dao thai. Binh thuong, lugmg uré trong
mau wr 0.2 - 04¢/L (3.5-7mmol/L), dao thai ra nuoc tiéu 15 - 20g/24 gio. Lugng uré
thay d6i phu thude vao khau phan an giau protein. Dinh luong nong dd uré trong mau
ziup chan doan bénh than. b¢nh gan va cic truong hgp nhiem trung hodc nhicm doc.

CO, 4Nty

Hinh 6.4. Chu trinh uré

Lien quan gitta chu trinh uré va chu trinh acid citric:

Chu trinh uré cung cip
trinh acid citric tham gia pha
cetoglutarat, Aspartat phan

i¢. Oxaloacetat trong chu

iy gnat Jao thanh Aspartat va o-
L VIEN
UBT

TH
iy)CLid C

B

Q1
) ure tad arginosuccinat.
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Hinh 6.5. Sy lién quan gira chu trinh uré va chu trinh acid citric

2.1.4. Chuyén hod cita khung carbon

Sau khi mat nhom amin, cic acid amin thanh cic san phim nhu pyruvat,
oxaloacetat, a-cetoglutarat hodc bién déi thanh acetyl CoA, succinyl CoA. Nhimng san
pham nay co thé di vao chu trinh acid citric hodc tiép tue thoai hoa hoan toan dén CO,
va 0. hodc tdng hop glucose hodc tao thé cetonic.

Alanin
Cystein
Glycin
Seri Leucin
erin _
Threonin : Lysin .
Glucnge Tryptophan ‘Ispleucing ' Phenylalanin
"\ T Lsucine l Tryptophan
‘.‘ P‘fﬂ.;uu : T’YPW"'MI Tyrosin
Phosphoenol- \ ! ]
Prrineta Acmyl CoA = Acetoacetyl CoA
Asparagin \
Aspartat
[~ Oxsioacatate
Aspartat
Phenylalanin
Tyrosin — Fusfarate Ch:nlo
/‘ Arginin
Isoleucin R Lminyl tl-Kp-l&- o gtutam?t
Methionin CoA « glutnrate I _ut‘armn
Threonin Histidin
Valin - Prlin
THU VIEN
Hinh 6.6. S6

Nan| lrbonﬁ.‘ﬁge'amd amiin
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— Ting hop glucose - cdc acid amin tao dwong

O nhing bénh nhan dai thao duong tuy, khi dua mot sb acid amin vio co thé s¢ tang
dao thai glucose ra nudce tieu, cde acid amin nay duge goi 1a cac acid amin cho dudng. Bo la
14 acid amin: Gly, Ala. Ser. Thr, Cys, Arg, His, Pro, Glu, Gln, Met, Val, Asp, Asn.

- 'l'(SIng hop thé cetonic- acid amin tqo thé cetonic

Trén thue nghiém, mot sb acid amin khi dua vao co thé lam ting bai Xuét thé
cetonic ra nudc tiéu, cac acid amin nay dugce goi la cac acid amin tao thé cetonic. Do la
nhitng acid amin thodi hoa sinh ra khung carbon co thé tao acetoacetyl CoA va acetyl
C'oA. Khung carbon caa mot so acid amin cé thé vira tao duomg vira tao the cetonic nhu:
Phe. Tvr. Trp. llc. Lys.
2.2. Su thoai hoa riéng biét cda cac acid amin

— Nhitng acid amin c6 3 carbon bién dbi thanh pyruvat (Ala, Ser, Cys)

Cac acid amin ¢6 3C bién dbi thanh Pyr, Pyr tiép tuc chuyén hoa.

— Nhitng acid amin c6 4C bién doi thanh oxaloacetat (Asp, Asn)

Asp trao dbi amin vé6i a-cetoglutarat thanh glutamat, glutamat tiép tuc kb amin
ony hoa.

Asp + a- cetoglutarat — oxaloacetat + Glu
Asn b thuy phan bai asparaginase thanh NH,™ va Asp. Asp sé bién ddi nhu trén
hodc Asp bién doi thanh fumarat qua chu trinh uré.
~ Nhitng acid amin cé 5C bién dbi thanh a- cetoglutarat

Nhitng acid amin nay bién ddi thanh glu, glu khir amin oxy hoa nhé GLDH thanh
- cetoglutarat. ‘

Gin

Pro — GLDH
- — - -——%  a-cetoglutarat

Ag ——m>
His

— Sy bién ddi thanh acctyl CoA va acetoacetat clia cac acid amin mach nhanh
(I.eu, lle. Val).

— Nhuing acid amin thoai hod thanh {umarat va acetoacetat (Phe, Tyr).

3. SU TONG HOP CAC ACID AMIN

Co thé ngudi va ddng vat bac cao 1dng hop dwoc 12 acid amin trong tong sé 20
logi acid amin thudng gép, d6 la nhimng acid amin ¢6 thé thay thé duac. Cac acid amin
Khie phai duge cung cap tir thire an va durge gof 1a nhitng acid amin khong thé thay thé
duoe (nhimg acid amin can thiét);bao gom: VELIE Lek Lys. Met, Phe, Trp, Thr.

119



Co thé tong hop duoc Arg va His nhimg véi toc d6 chdm va khdng dap tmg du
nhu ciu phat trién cua co thé dong vat non, dugc goi 1a cac acid amin ban can thiét (can
thiét dbi voi tre cm).

Tang hop mét sd chit ¢6 hoat tinh sinh hoc tir acid amin

Trong co thé acid amin 1a tién chit dé tdng hop nén mot sé chit ¢o hoat tinh sinh
hoc. Gly va Succinyl-CoA can cho 10ng hgp porphyrin. Vi du: hormon T3, Ty cia tuyén
crip va epinephrin, nor-cpinephrin cua tuy thuong than dugce tong hop tir Phe hoac Tyr.

Glutathion 13 mét tripeptid gdm Glu - Cys - Gly ¢6 chiic nang chéng oxy hod bao
v¢ mang. dac biét mang hong cau.

4. CHUYEN HOA HEMOGLOBIN
4.1. Sy thoai hod hemoglobin

Hb
L ————* Globin— aa(Tai str dung va thoai héa)
HEM

Hemoxygenase
0, —>» | ——> Fe’*-——transferin

NADPHR* — | ——— CO

NADP”
Biliverdin
NADPHH' —» l

NADP® & —— Bilivecdin reductase

Mau Bilirubin(ty do)

«— 2UD0P
N [ Chu trinh
Thén -
an *_ Gan . | 2UDP
urobilinogen \Billrubin (lien hop)
| P
neoc tiéu ———— 2 glucuronat N
{Urobilin) Ruét +——Urobiinogen » urabllin(phan)
Stercobilinogen —— Stercobilin(phan)

Hinh 6.7. Su thoal hoa hemoglobin

Jemoglobin chiém 34% tong lugmg protein trong héng cau. Doi séng trung binh
cua hdnge cau vao khodng 120 ngdy. Hoéng clu gia bi phd huy & lach, piai phéng
hemoglobin. Binh thudng. khoang 90% lugng hemoglobin disoc thodi hoa trong 16 chire
lien vang. ngoai hé thdng tudn hoan. Hemoglobin bi thuy phan giai phéng globin va
hem. Globin tiép tuc bi thuy phin thanh cac acid amin. Nhitng acid amin nay duoc sir
dung dé tong hop protein va mat phan s& bi thoai hoa=FHem duge md vong & vi tri
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carbon o vO1 su tham gia cua enzym hemoxygenase va thodi héa thanh biliverdin c6
mau xanh. O mot so lodi dong vat nhu chim va bo sat, sur thodi hoa hemoglobin tao ra
biliverdin, rm xubng rudt va dao thai ra phan. & ngudi va mat sd dong vat khac,
biliverdin tiép tue bi khir thanh bilirubin nhd enzym biliverdin reductase.

Bilirubin tao thanh khong tan trong nude, c6 ai lyc cao véi lipid va albumin ctia
huyét thanh. Do ¢é 4i lue cao vo1 lipid méang nén su két hop ctia bilirubin voi lipid mang
gy hu hai chire ning mang té bao, dac bi¢t ciia hé thong than kinh. Bilirubin duge vén
chuyén vao mau va két hap voi albumin cia huyét thanh. Tai gan bilirubin dugc tach ra
nhanh chéng khoi albumin huyét thanh, bilirubin két hop vai acid glucuronic tao thanh
bilirubin lién hop dudi tic dun5 cta enzym UDP-glucuronyl transferase. Bilirubin lién
hop duoc bai tiét vao duong din mat va du trix trong thi mat, 1a thanh phan chinh cua
sic td mat. Trong hdi chitng Gilberts, bilirubin két hop chat ché voi albumin ctia huy ét
thanh va khéng thé tach ra dé chuyén hod thanh bilirubin lién hop.

Bilirubin lién hop tir thi mét xudng rudt, nhés cac enzym ctia vi khuan duong rudt
thuy phéan giai phéng acid glucoronic va bilirubin bi oxy hod thanh urobilinogen.
(robilinogen tiép tuc oxy hoa thanh stercobilinogen. Hai sic t6 nay dio thai ra phan va
bi khir thanh urobilin va stercobilin, tao cho phin c6 mau vang. Khoang 20%
urobilinogen va stercobilinogen duoc tai hip thu qua tinh mach cura ve gan, tii tao lai
bilirubin. Qua trinh nay goi chu trinh gan - rudt. Mgt phan sic t6 mat bi loc qua than va
dao thai ra nudc tiéu, roi bi khir thanh urobilin va stecobinlin, tao ra mau ciia nudce tiéu.

Trong nhiing ngay dau sau khi duge sinh ra, tré so sinh bi thiéu cac enzym clia vi
khuan duong rudt nén bilirubin khdng bi khua ¢ rudt ma tu oxy hod thanh biliverdin.

Xac dinh ndng do bilirubin tr do va bilirubin lién hop trong méau da dugce st dung
dé chan doan cdc bénh vé gan-mat.

Y nghia lam sang

Lugng bilirubin trong huyét thanh 13 két qua cua sy cin bing giita qua trinh hinh
thanh bilirubin do thoai hoa hemoglobm va kha nang lién hop bilirubin cua gan. Ngum
bunh thuomg. bilirubin toan phan dudi 1mg% (< 17 pmol/L), trong d6 dang tu do 14 0.8
mg% (< 12.7 pmol/L) va dang lién hop dud 0,2mg% (< 4,3 umoV/I.). Su tang bilirubin
toan phan trong huyét thanh gay ra vang da (jaundice). Nhiing nguyén nhan coa vang da
cd thé chia thanh 3 nhém chinh: vang da truée gan, vang da tai gan va vang da sau gan.

- Vang da trudc gan

Do ting b111rub1n toan phan, nguyen nhan do tan mau (hemolysis) qua nhiéu. Tan
mau co thé do di truvén hodc tan mau mic phai.

+ Tun mau mac phai hay gap trong truyén nhim nhém mau, do hod chéat. do mot
var loai ung thar hode do dung thude gy 1an mau.

+ Tan mau di truyén do nhitng nguyén nhin gly xuat hién nhiéu hong ciu khong
binh thuang, ting toc dod pha huy héng cAu trong tuy xXuomg, ting giai phong bilirubin tir
tuy xuang va rit it hongeau ity xwong vio mar tudnhoan. M6t nguyén nhan khac ¢6
the do ting pha huy cac tianh phan hdm-KH6Ag| phai cia hemoglobin & gan va mot sd
mo khac.



+ Vang da o tré so sinh: Bilirubin toan phan huyét thanh trén 15mg% xuit hién
vai ngay sau sinh hodc & mirc trén 10mg% sau khi sinh hai tuan. Nguyén nhan chinh
cua loai vang da nay do gan cua tré chua hoan thién gay thiéu hut tam thoi enzym
glucuronyltransferase. O tré binh thudng, bilirubin huyét thanh tang trong hai hogc ba
ngdy sau sinh nhung s& giam nhanh va oo vé binh thuong trong vong bay tudn. Khi
nong do bilirubin cao dai ddng trén hai tudn hoac 1iép tuc tang trén 15mg% c6 thé nghi
t&ri cdc bénh 1y nhu su bt déng nhém mau Rh ctia me va con,...

—- Vang da 1ai gan

+ Vang da do khuyét tat su vin chuyén bilirubin vao té bao gan, gy ting
bilirubin tu do (hdi chang Crigler-Najar); hodc do thiéu hut cnzym lién hop glucurony)
transferase (bénh Gilberts).

+ Vang da <uat hién khi té bao gan bi huy hoai. Trong vang da nay, bilirubin lién
hop ting nhiéu hom bilirubin tu do, gap trong hoi ching Rotor, viém gan do virus. do
van bi nhiém doc va do khot u gan.

- Vang da sau gan

Vang da sau gan (vang da do tic mat): do nhitng nguyén nhan gy can trd mat
xudng rugt; phd bién nhit 1a sdi dudng mat, 1 dau tuy hodc u céc co guan khdc chen vao
dudng mit. Vang da sau gan gdy tang bilirubin lién hop la chu yéu. Lugng bilirubin
xubng rugt giam. phan bac maw, nhung xXuit hién nhleu bilirubin trong nudc tiéu va
nude tién c6 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 ¢6 thé ting nhung
khong cao nhu trong truomg hop vang da sau gan véi chire ndng gan binh thudmg.

4.2, 'l‘éng hop hemoglobin

Qua trinh téng hop hemoglobin & hong cau chua truong thanh trong tuy xuong:
phu thude vao sy cung cap sat, 1ong hop hem va tdng hop globin.

4.2.1. Tong hop hem

TAt ca cic té bao chira hemoprotein déu ¢ thé tdng hop dugc hem nhimg sur tong hop
hemn xdy ra manh ¢ gan va tuy xuong. Qua trinh xay ra o ty thé va bao tuong cua t€ bao qua
8 bude: nguyeén liéu la sit, succinyl CoA va glycin véi su tham gia clia nhiéu enzym.

Su thiéu hut cac enzym tham gia téng hop hem do di truy én hay mic phai gay o
dong cac san phdm chia qua trinh chuyén hod porphyrin (tién chat tdng hop hem) trong
tuy xuong hay trong gan gy ra bénh porphyria. Tinh trang cia bénh tuong umg vai su
thiéu hut enzym. Bénh 1y porphyria do rai loan tong hop hem lam tang cac san pham
chuyén hoa trung gian trong mau, trong nudc tiéu va trong phan.

4.2.2. Swtong hop globin

Su tdng hop globin theo_ca ché tong hop protein & bao twong. Hem tir ty thé ra
bao tuomg két hop véi globin tae-thaih herpoglobiq, Nhifng gen mi hod cho nhimng
chudi polypeptld clia hemoglobift duwroc sap xép trén hai nhiém sic thé. O nguyi, gen ma
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hoa cho chudi a niam trén nhiém sac thé 16, gen ma hoa cho chudi khong phai 1a o sap
xép trén nhiem sic thé 11,

Sir téng hop globin ¢ thé gap nhiing sai s6t vé chat lromg céc Qhuéi polypeptid
cua phan tr globin géy nén cac bénh ly hemoglobin. Nhirng sai s6t vé s6 luong hay 1y l¢
cua cdc chudl polypeptid trong phan tu globin gdy nén cac bénh thalassemia.

Bénh Iy hemoglobin 1a su sai sdt mét acid amin trong chuéi Blobin c6 thé trén
chudi o hodc trén chudi B. Nhimg sai sot nay gy ra bwt thuong vé cau tric din dén thay
461 tinh chat cua Hb (vi du: lam giam hodc mét kha nang van chuyén oxy cua
hemoglobin), tao ra cac hemoglobin bénh ly: BbC, HbD, HbE, HbS. Day 12 bénh di
trayén va cé s phin bd khac nhau theo ving dia ly. Vi du HbS ¢6 ti 1é cao & chau Phi
vi Nam My, do sy thay thé 1 acid amin trén chudi B®#%~Y*| HbC do sir thay thé 1 acid
amin trén chudi p®

Bénh thalassemia do sai sét trong su hinh thanh cac chum polypeptid cia phin o
globin. Su tao thanh chu01 globin khéng cin bang gay ra hong cau pho va nhuge sac. doi
khi lam bién dang hong cau. Thalassemia 13 bénh di truyén tréi rat pho bién va phin bd
rong rai trén thé gigi. C4 2 typ thalassemia: (1) a-thalassemia 1a do giam hoac khong cé
str tao thanh chudi a; (2) B-thalassemia la do giam hoac khéng ¢6 su tao thanh chudi B.

CAU HOI LUONG GIA

1. Trinh bay qua trinh trao ddi amin va qua trinh khir amin oxy ho4.

1

. Trinh bay moi lién quan giira su trao d61 amin va sir khir amin oxy hoa.

Lo

. Trinh bay qua trinh tao ure.

+~

. Trinh bay moi !ién quan gitra chu trinh ure va chu trinth acid citric.

N

. Trinh bay su thoai hoa hemoglobin va giai thich cac hién tuong vang da.

123



Chwong VII
ACID NUCLEIC VA SINH TONG HQP PROTEIN

PHAN I: ACID NUCLEIC

Nucleotid 1a nhimg hop chét sinh hoc tham gia vao nhiéu cac qua trinh chuyén
hoa cua té bao. Chung la phuong tién du trir va van chuyén ning luong, 1a sy dép img
hoa hoe cua té bao ddi voi cac hormon va cac chét kich thich & khoang gian bio, 1a
thanh phin ciu tric cua cic coenzym hay cdc chét chuyén hoa trung gian, Song vai trd
quan trong nhét cua nucleotid chinh 1a thanh phan cdu tao nén cac acid nucleic:
deoxyribonucleic acid (DNA) va ribonucleic acid (RNA) - co s¢r vt chit cta thong tin
di truyén.

1. THANH PHAN HOA HQC CUA NUCLEIC ACID

Cau triic héa hoc cua acid nucleic duoc Phoebus Levine va Alexander Todd dira
ra trong nhimg nam diu cua 1hap ky 50. Acid nucleic 1a cac chudi polyme cua nucleotid
trong dé ¢6 cau ndi phosphat & vi tri 3* va §* cua hai phén tr dudmg lién tiép.

Gm THW VIEN
B9 HUBT

TAI LIEU PHUC VU THAM KHAO NO18O




Ribonuclectid Deoxyribonucleotid

Hinh 7.2: Cau triie hoa hee clia (a) ribonucléotid va (b) deoxyribonucleotid
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Phan tr DNA I3 chudi xodn kép, ¢6 luong can bing céc gbe adenin va thymin (A

- T) cling nhu guanin \a cytosin ((_] O). Phan tr RNA thuong la chum Xo0an don

Ngod it RNA cua mot sO virus co cdu tric xodn kép. DNA cila mot s6 v1ru§ lai ¢6 cdu

tric xodn don; tuy nhién, khi cac phan td DNA nay xam uhap vao trong té bio chu va
nhin 1en. né s& hinh thanh céu tric xodn kép.

Bang 7.1: Tén goi va cach viét tit cia cac base nito, nucleosid va nucleotid

Base Base Nucleosid Nucleotd
Formuala X-H X - ribose X - ribose phosphat
. Adenin Adenosin Adenytic acid
N H;
Ade Adp Adenosin monophosphat
A A AMP
Guanin Guanosin Guanylic acid
Gua Guo Guanasin monophosphat
G G GMP
Cytaosin Cytidin Cytidylic acid
Cyt Cyd Cyndin monophosphat
C C CMP
0O Uracil Uridin Uridylic acid
H | Ura Urd Uridin monophasphat
|\ | u u uMp
o7 \l/
Thymin Deaxythymidin Deoxythymidylic acid
Thy dThd Oeoxythymidin monophosphat
T dT T™P
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RNA dé dang bi thuy phan trong mdi truomg kiém d¢é tao ra mot hdn hep cic 2° va
3" nucleotid, trong khi DNA vi khéng ¢6 nhom 2’-OH nén bén vimg trong méi truomg
kitm. Do vday DNA rat bén virng so véi RNA.

Nucleotid la este phosphat cua pentose, trong do base nito lién két véi Cl cua
pentose. Trong ribonucleotid, pentose 1a D-ribose, trong deoxyribonucleotid (hay con
0i la deoxynucleotid) pentose la 2’-deoxy-D-ribose. Goc phosphat ¢6 thé gan & vi tri
(3" hoac C5° cua nguyén tir pentose dé tao hodc 3 -nucleotid hodc 5'-nucleotid. Phire
hop trén néu khong c6 goe phosphat duge goi 1a nucleosid.

2. DEOXYRIBONUCLEIC ACID (DNA)

Viéc phat minh ra cdu tric xodin kép cua DNA béi James Watson va Francis Crick
nam 1953 da khai sinh ra nganh Sinh hoc phén tu hién dai. Ngay nay. nguoi ta nhan
thay ring DNA va RNA l{m tao & mot vai dang cau tric xoan kép khac nhau phy thugc
vao nhiéu yéu td nhur: do am, cac cation hay trinh ty cac base.

2.1. Ciu triac Watson-Crick: B-DNA
Cau trac nay ¢6 cac dac diém sau:

Bao gom hai th.lﬂl polynucleotid xoan vin xung quanh mot truc theo hai chiéu
nguge nhau theo quy tic ban tay phai véi dudmg kinh vong xoan khoang 20 A. Céu tric
xoan van cua hai chudi polynucleotid tao cho DNA ¢6 mot cau truc bén, hai chudi
khong thé tach roi khoi nhau néu nhu khong duge mé xodn. Truc xodn la cac base con
cic chudi dudmg-phosphat thi cudn xung quanh.

Mat phing cua cdc base hiu nhu vudng géc véi truc xodn de. Mdi base cua chudi
nay lién két vai base ctia chudi kia bing lién két hydro theo nguyén tac bd sung. Trong
do guanin va cytosin lién két vdi nhau bang 3 lién két hydro (G = C). con adenin va
thymin lién két voi nhau bi’mg 2 lién két hydro (A=T). Do vdy ma trdt tu cac base o
chudi thir nhat bo sung véi trat ty cac base ¢ chuoi thir 2.

Hinh 7.3: M6 hinh mé phdéng cé tric B-DNA

Mdi mét chu ky xoan[D Y Trong gom co. 10 aof base ¢o do doc la 34 A,

Trong d6 mdi base cach nha
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2.2. Cac dang cau tric xoan khic cua acid nucleic

— Dang A-DNA: Céu trac A-DNA rong hon, vong xodn theo quy tic ban tay
phii tir phai qua trai det hon so vai cdu tric B-DNA. Mt chu ky xoin cia A-DNA ¢6
11 doi base ¢ do déc 1a 28 A. Céu tric nay dugc thiy & dang bao tir cua vi khudn
Gram duong. Day 1a co ché tr bao vé cia vi khuan vi DNA ¢ dang nay bén vimg véi
lia cuc tim.

— Duang Z-DNA: Cé céu trdc xoan theo quy tic ban tay trai. M3i chu ky xoén cé
12 461 base vai do doc 1a 45 AL Chire nang sinh hoc ciia dang Z-DNA chua duge khang
dinh song ¢a gia thuyét cho rang ¢6 sur bién doi thuan nghich tir cdu tric B-DNA sang
7-DNA trong mét so diéu kién nhit dinh.

3. RIBONUCLEIC ACID (RNA)
X:1. Cau tric RNA

Cong nhu DNA, li¢n két chinh trong RNA [a lién ket 3°, 5° phosphodieste. RNA
Ja mot chudi nucleotid xodn dom, cdu trie bac 2 do sy xXodn kep cla hai doan bo _sung
nhau trén phin 1ir RNA. Ngoai ra RNA cfing ¢6 cdu trac bac 3 do phan tir RNA ton tai
nhicu lién két hydro.

3.2. Cac loai RNA

- RNA vin chuyér? (IRNA), chiém khoang 15% tdng sé RNA cua té bao. tRNA
cO b chire nang va do goc Ol o dau 3° cua bd ba CCA-OH khong tham gia xoan kép
vi bo ba dé1 ma dam nhiém:

+ Hoat hoa acid amin dé¢ phan tir nay d& dang tao lién két peptid va van chuyén
acid amin nay dén vi tri tong hop protein.

+ Nhan biét ma trén phan nr mRNA.

Moi mét tRNA cé kha nang van chuyén mét acid amin song mot s6 acid amin lai
cd har t(RNA. {RNA c6 chiéu dai khoang tir 65 den 110 ribonucleotid va ¢6 cau truc
chung hinh 1a ché ba véi nhiéu ving chire ndng khac nhau.

— RNA ribosom (rRNA), chiém khoang 80% tdng s6 RNA cua té bao. rRNA co
nhicu loai khac nhau vé trong luong phan tir va cu tric phiie tap.

— RNA théong tin (mRNA), chlem khoang 5% tong s6 RNA cia té bao. mRNA la
chat truc tiép mang thong tin di truyén tir nhan dén ribosom & bao tuong.
4. CHUYEN HOA NUCLEOTID
4.1. Thoai hoa

Acid nucleic trong thirc an khong bi pha huiy bai moi truomg acid ¢ da day va chi
bi thodi héa chu yeu & ta trang bdi cic nuclease cia tuy va cac 'phosphodiesterase cua
rudt non. Cdc san pham nay khong-qua duge mang & bao ma tiép tuc bi thuy phan tao
thanh cac nucleosid véi su xUé tae ‘cua cac enzym'naeleotidase dac hiéu nhém va cac
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phosphatase. Céc nucleosid c¢6 thé duoc hip thu tu do qua thanh rudt hoic tiép tuc thoai
hoa dé tao cac base 1y do. ribose hoidc ribose-1-phosphat nho cac enzym nuclcosidase va
nucleoside phosphorylase:

Nucleosid + H;O — Nucleosidase + base + ribose

Nucleosid + H,0O0 — Nucleoside phosphorvlase + base 4 ribose-1-1

Cac acid nucleic trong té& bao thuemg xuyén bi thoai hoa va qué trinh d6 nam trong
str bién doi 1ién tuc cua tat ca cac bd phan cau thanh té bao.

4.1.1. Thoai hoa cvia purin nucleotid

Khdi dav cta qua trinh thoai héa 1a phan tng thuy phan gde phosphat duéi tdc
dung cua 5’ nucleotidase.

Sau khi bi thuy phan gbc phosphat, adenylat (adenosin nucleotid) tao thamh
adenosim. Adenosin tiép tuc bi khir amin thanh inosin vé&i su xic¢ tac cua adenosine
deaminase dé tao thinh inosin. Inosin bi thily phan giai phéng hypoxanthin va ribose-1-
P dudi tac dung cta nucleosidase. Hypoxanthin oxy héa thanh xanthin rdi thanh acid
uric voi tac dung cua xanthine oxydase.

Guanylat (guanosin nucleotid) trudc hét} bi thiy phan tao thanh guanosin ciling
dudi tac dung caa S’nucleotidase. Guanosin ti€p tuc bi thuy phan giai phong guanin tir
do va ribose-1-P v&i su xtc tac cua nucleosidase. Guanin lai bj khir amin dé tao thanh
xanthin nho enzym xanthin deaminase. Sau d6 xanthin bj oxyhéa tao acid uric vai su
tham gia cua xanthine oxidase.

() ngudi, san phdm thoai hoa cudi ciing cua base purin 14 acid uric. Nong d6 acid
uric trong mau nguodi binh thuong la 2,2-8 mg/dL (130-480 mmol/L). Lugng acid uric
trong nudce tiéu khoang 0,3-0,8 g/24 gio va thay ddi theo ché d6 an. Trong bénh Gout
(bénh Thong phong) va bénh téng bach cau lwong acid uric trong méu c6 thé ting tdi 7-
8 g/dL c6 sir lang dong urat tai mdt s td chirc nhu sun, bao gan; tui nhay cua cac khop,
ddi khi ca & than v co. Bénh Gout thuong gap & nam gidi va lién quan dén théi quen an
udng qua nhiéu. Nguyén nhan thuang gip nhit cia bénh 1a do thuong tdn qua trinh bai
tiét acid vric, 1di loan chuyén hoa (hé1 ching Lesch-Nyhan hay von Gierke). Bénh Gout
cod th«. duge diéu tri béng cach phdi hop giira diéu chinh ché d6 an két hop voi ding
thuéc. Cac thude didu tri dua trén nguyén tic e ché enzym xanthine oxydase. Khi
cnzym nay bj (e ché, san phim chuyén hoa cua base purin sé& {2 xanthin va hypoxanthin.
Hai chét nay dé tan trong nuéc hon acid uric va dé dang dao thai qua nudc tiéu.
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NH, 0 o
Ao AMP H_ | )
N7 lT/ N deaminase N ~ \ \
NN N
Rib—@ ij-® H Ritr@ H Rxb—O
AMP IMP XMP GMP
tH-O H,0 —. H,0 H,0
nucleoridase nucleatidase nucleonduse nucleotidase
P1 P1 P %
Adenosin Inosin Xanthasin Guanosin
s
H.O NH, pi purine P purine Pi purine
. nucleoside nucleoside nucleoside
Ribose- 1 -P phosphorylase Ribose-1-P: phosphorylase Ribosc- -P phosphorylase
(PNP) (PNP) (PNP)

\

Hypovanthin 7T\—- Xanthin ﬁ. Guanin

+

0,+H,0  Hi0, NH, H,0

0O, « H-0O
A xanthine
H,0, oxidase

0o

H\NJIN/H

0*17 N\>*0
H

acid uric

Hinh 7.4, Con duong thoai hda coa purin nucleotid

O chim, bo sat, con frung. san pham thoai hoa cubi ciing cua base purin cing la
acid uric. Song & mot sd dong vat ¢6 xuong séng khac, acid uric bi thoai héa tiép tuc
thanh allantoin v&i su xic tac cna enzym [a urat oxydase. O loai ca ¢o xuong, san pham
cudi cing la allantoat do allantoin dwoc gin thém mét phén tir nude dudi tic dung cua
enzym la allantoinase. O dong vat ludng cu va nhimg loai ca sun, san phim cubi cung ta
uré do tac dung cua allantoicase thuy phan allantoat thanh glyoxylat va uré. O nhimg
dong vat bién khong c6 xuong song, san pham cudi cling Ja NH," do uré bi thily phan
thanh CO, va NH,;" véi su xue tic cua urease. :

4.1.2. Thodi hoa pyrimidin nucleotid

~ Trong cac té bao cua dong vat pyrimidin nucleotid duogc thoai héa thanh cic don
vi cau tao. Gidng nhir qua trinh thodi héa cac purin nucleotid, cac phan tmg thoai hoa
pyrimidin nucleotid lan lugt 1 khir phosphoryl hoa, khir amin hoa va chat dirt lién két
glycosidic. Uracil va thymin tiép tuc bj thoai héa & gan qua qua trinh khur thay vi 1a qua
trinh oxyhoa nhu qué trinh chuyén héa purin.

4.2. Téong hop

C6 hai con duong tong hop nticleotid Ta-€or dirting\tan tao va con duong tan dung.
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4.2.1. Con duong 1an tao
Tong hop purin ribonucleotid

Bang cac nghién ciu thue nghiém sir dung cac chét ghi diu df‘)ng vi phdng xa e,
"*N cac nha khoa hoc d3 x4c dinh duoc ngudn goc cac nguyén tur trong nhan purin.

N, c6 ngudn gdc tir acid aspartic
C, va Cq ¢6 ngudn gc tir acid formic
N3 va Ny c¢6 ngudn gbe tir glutamin
C, Cs va Ny c6 ngudn ge tir glycin , Cg ¢6 ngudn gde i CO,
_ Glycin
N

C6 N7
A tat ~ ~ \

spartat——» N|, (!35 Cg «—— Acid formic
Acid formic—— ¢, _Cs<

Ny Ny

Glutamin

Hinh 7.5. Ngudn gbc cac nguyén (¥ trang vang purin

Qua 4 giai doan, céc base purin nhur adenin va guanin dugc hinh thanh déng thoi
vé1 su tong hop nucleosid monophosphat irong 'mg 123 AMP va GMP.

Su téng hop cac purin nucleotid duoce diéu hoa bai co ché diéu hoa nguge trong
do ndng 46 cac purin nucleotid duoc tao thanh irc che lai cac enzym tham gia phan (g

téng hop.
Téng hop pyrimidin ribonucleotid

Khac véi su tdng hop cua purin nucleotid, qua trinh nay don gian hon; nhan
pyrimidin duge hinh thanh trudc, sau d6 méi tao nén pyrimidin nucleotid.

Téng hop deoxyribonucleotid

Thay vi dugc tong hgp truc tiép tir nguyén lidu ban dAu, cdc deoxyribonucleotid
duyec 1ong hop tir cac ribonucleotid trong tmg thdong qua qua trinh khir oxy & vi tri C,.
4.2.2. Con dwong 13n dung

Trong con duong nay cic base purin va pyrimidin dugc tdng hop trong té bao tir
céc san pham chuyén hoa trung gian cia qua trinh thoai héa. Con duong nay hoan toan
khac so véi con dudng tan tao.

5. CHUYEN HOA ACID NUCLEIC

T4t ca cac té bao cia ¢o/thé sbng déu cokha ning tu dng hop acid nucleic cin
thiét cho minh va khéng yéu cau phai bé sung-acidriticleic trong thuc an. Vi vdy ham
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lugng acid nucleic trong thire an khéng c6 ¥ nghia quan trong dbi voi co thé. Trong té
bao, su do1 mai cua DNA chiam hon nhu,u so vl RNA. Sir ddi méi cna DNA xay ra 0
nhimg t¢ bao dang phan chia va phat trién, con Jupng RNA thi lai phu thudce vao toe do
sinh tong hop protein.

5.1. Thoai hoa cua acid nucleic

5.1.1. Thodi héa DNA: Cic nuclease thuy phan lién két phosphodieste trong DNA ¢on
co tén goi la deoxyribonuclease gom hai loai: exonuclease va endonuclease.

— Exonuclease 12 enzym thuy phan khéng chon loc. Enzym nay cit mot nucleotid
o diu 37 hodc dau 3" dé tao ra mdt oligonucleotid ngan hon.

— Endonuclease 1a enzym thay phdn lién két phosphodicste ¢ gitta chudi
polvnucleotid.

5.1.2. Thodi héa RNA: Thaoi gian ban hay cua cac RNA rat khac nhau. Cac nuclease
thuy phan Ji¢n két phosphodieste rong RNA dugce got 1a ribonuclease va cling gom hai
loai la exonuclcasc va cndonuclease.

~ Exonuclease: Cho dén nay. co nhiéu loai RNA exonuclease di dirgc tinh ché,
vi du nhu: RNA 1 cé tac dung thuy phan chudi don RNA theo chidu tir 3° > 5’ va san
pham thuy phan la cidc nbonucleotid-5-phosphat. Trong kht enzym RNase V ¢é tac
dung thuy phan chudi don RNA theo chidu 57 = 37 va san phiam ciing la cac
ribonucleotid-S’-phosphat.

— Endonuclease tao san pham la 5’-phosphat: Trong nhom nay ¢6 RNase I kiém
thuy phan cac lién két phosphodieste bat ky 120 san phdm thuy phan 13 ribonucleosid-5°-
P. RNase P cé tac dung trén cac tién phan it RNA dé tao thainh RNA hoan thién va cac
mau oligonucleotid. RNase H ¢6 tdc dung dac hiéu véi phan tir lai RNA-DNA, va san
pham thity phan 1a chudi DNA dom va cac nucleosid-S’-monophosphat.

Vi su phdi hop cia céc exonuclease va endonuclease, cac acid nucleic s€ bi thuy
phin tao san pham la cac oligonucleotid ngan va cic mononucleotid. Cic
mononucleotid nay hoac duwoc tan dung dé téng hop cic polynuc]eoud theo con dudng
tan dung, hodc dwoc thodi héa tiép tuc dé 1ao san phim cudi cung,

5.2. Tong hop DNA

Qua trinh téng hop DNA con dugce goi 14 qué trinh tai ban (replication). Day Ia
MQt qua trinh bao t6n théng tin di truyén cho thé hé sau.

Theo gia thiét cia Watson va Crick, mdi chudi DNA duoc sir dung nhu mot
khuon dé téng hop nhimg chudi DNA méi theo nguyén tic bd sung. Su tai ban trude hét
duoc khu trti & mot viing va sau d6 di chuyén doc theo chidu dai cha chudi DNA song
song véi su mé xoan kép. Ving nay ¢é cdu trac hinh chit Y nén duoc zoi la chac ba tai
ban cua DNA. Tai vi tri ndy hai sgi DNA m&i duoc tong hop voi su xuc tac cua hé
thong da enzym. Trong d6 mot serduec tong hap Jiéa tuc (chu01 nhanh) con s kia
JLI’UL tdng hop ngat quing (chii®i chm) tréh kKhtod mau cia méi soi DNA me. Qua
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trinh tong hop chuoi ¢cham tao nén cac doan Okazaki. Két thue qud trinh tong hop. cac
doan Okuvzaki ndy duge noi voi nhau nhé su xue tac cua enzym DNA ligase.

SEB
DNA B protein _

mil L L]
Téng hop chudi cham (doan Okazaki)

Tong hop chudi nhanh
= 1B

Ny 'imui

Sqi DNA bb me

Hinh 7.6. Qua trinh tai ban cia DNA

5.2.1. Cac enzym tham gia qud trinh téng hop DNA

- DNA helicase, protein gan vai chuéi don (SSB): DNA helicase 1a enzym ma&
xodan kép bao gom DnaB protein co tac dung tach hai chudi xodn kép DNA bing cach
truot doe theo chiéu dai cua chudi DNA me theo chiéu 5° 2 3" kém theo vai su thuy
phan ATP (hoac GTP hay CTP nhung khong phai UTP). Hai chudi don DNA tich riéng
bi¢t duge protein gan véi chudi don (single-strand binding protein viét tat la SSB) bam
vao dé khong cho hai chudi lién két tro lai dé co thé lam khuén cho sur xic téc tong hop
cua Pol IIT. Ngoai ra co helicase khac la Rep protein va PriA protein. Hai enzym nay
tham gia vao qua trinh tai ban ¢ E.coli. Ca hai enzym nay déu trrot doc theo chiéu dai
ctit DNA theo chiéu 3' - 5" kém theo sur thiy phin ATP.

— DNA gyrase (Topoisomerase): DNA gyrase ¢6 tac dl,m}, ngin chin khong cho
DNA xoin kép tros lai tai chac ba tdi ban. Enzym ndy cé vai trd quan trong trong qua
trinh tai ban & vi khuan. Mat s6 khang sinh ¢6 tac dung trc ché DNA gyrase nhu
novobiocin va acid oxolinic thong qua dé 1am ngimg qua trinh tai ban cua DNA.

~ RNA primase (DnaG protein): RNA primase thugc nhém enzym RNA
polymerase, la enzym xic tac 1ong hop nhfmg soi RNA moi ngén (khoang 10-60
nucleotid) lién két bd sung voi chudi DNA moi trong qua trinh long. hop cac doan
Okazaki trong chudi cham. Rifampicin la khang sinh ¢6 tac dung irc ché dac hiéu RNA
polymerase va ca primase. Ngudi ta cho rang ca hai enzym nay phol hop véi nhau trong
qua trinh 1ong hop chudi nhanh.

— DNA polymerase / (Pol I): DNA polymerase [ xiic tac su tong hop DNA tir cac
deoxynucleosid triphosphat v&i sy c6 mat cia DNA 1am khuén. Phan img doi hoi trong
moi trudmg phal ¢6 day du ca 4 loai deoxynucleosid triphosphat. Néu thiéu mét trong 4
loai thi su tong hgp DNA s& bi ngimg. DNA polymerase I 1a chudi polypeptid co 928
amino acid voi hai trung tim hoat dong la DNA polymerase I va exonuclease (3’ 5’
vi 5> 3"). Trong do trung tam polymerase cé tic dung kéo dai chudi theo chiéu 5° >
37 con 3’ 2> 5" via 5’2 3’ exonuclease co tac dl,mg sira chira nhitng sai sot bang cach cit

bo doan ¢ sai sot nay. @ THUY VIEN
m5» HUBT
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DNA khuén

DNA khuén

Trung tdm hoat dong
polymerase

Trung tam hoat dong
exonuclease

Téng hop chudi Stra chira sai sét

dinh 7.7. Cau tric va hoat ddng clia DNA polymerase |

— DNA polymerase II (Pol 1): Tac dung cua enzym nay hién nay chua dugc biét
rd. DNA polymerase II cling co hoat tinh exonuclease theo chi¢u 3’ 5’ song khong co
hoat tinh exonuclease theo chiéu ngugc lai 5°-> 3.

— DNA polymerase 11l (Pol 1Il): Enzym nay c6 vai tré chu yéu trong qua trinh
kéo dai chudi DNA mai theo chieu 5° = 37 & E. coli. Pol III cling chi ¢6 hoat tinh
exonuclease theo chieu 3’ 5°. Day la mét phan tr Iém cé 13 tiéu don vi lién két vai
nhau,

— DNA ligase : DNA ligase xtic tac vi¢c noéi cac mau DNA s¢i don (cac doan
Okazaki) lhong qua viéc tao thanh lién két phm.phodleste gitra ddu 3° hydroxy! cua mau
DNA nay voi dau §5° phosphat cua mau DNA khac voi nang lugng tr ATP. DNA ligase
co thé tham gia qua trinh ndi hai diu soi DNA bj dit holc ndi kin dé tao DNA vong.

5.2.2. Gid thiét vé sw tdi ban DNA

Kornberg da dua ra gia thiét vé su tai ban DNA & E.coli véi nhiéu giai doan theo
mot trinh (yr sau:

~ Giai doan mo daw: Sy nhin dién diém mé ddu: & E. coli, diém mé diu 1a doan
oriC chira 245 base. Tai day, DnaA protein (52 kD) sé& dugc gin vao dé tao phic hop
ma diau voi sir tham gia cia ATP va protein HU (tucmg tu nhu histon) dé tao phirc hop
ma. Vung giau AT phia trai cua doan oriC duge mo xoan. DnaA protein dinh huéng cho
DnaB,, va DnaC, gin vao dé tao tién phirc hop mdi (prepriming complex) va gml phong
DnaC. Tlcp theo v&i sy tham gia cua SSB, gyrase va DnaB, enzym gyrase ucp tuc théo
xodn chudi DNA ¢ ving tién _phtrc hop moi theo ca hai huong dé tao dlcu kién cho
primase va RNA polymerase gin vao. RNA polymerase hoat hoa primase tong hop doan
RNA méi theo nguyén tac bo s u.n.g

\ F[HU’L VlE Nl\d:nlu tai cac diém khoi dau.

Q2P LuBT
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— Gilai doan kéo dai:

+ DNA polymerase III xic tac sy long,, hop doan Okazaki ndi tiép véi RNA mbi.
Poan nay duoc kéo dai téi doan RNA moi tiép theo.

+ RNA moi duge tach ra dudi tac dung cua cua exonuclease cua DNA
polymerase I. Enzym nay dong thoi xice tac phan g kéo dai chudi DNA thé chd cho vi
tri RNA moi.

+ Cac doan Okazaki dugc néi voi nhau nho su Xuc tac cua enzym DNA ligase
thong qua sy hinh thanh lién ket phosphodieste gira hai dau tyr do cta doan DNA moi
dugc 1ong hep.

fa)

Chudi nhanh

Primosome t&ng hop
RNA primer mé&i

n Okazaki hoan thién RNA primer dw'c thay
Dos $ thé bang DNA do Pol |,

hai dau dwge ndi béd
DNA ligase

Hinh 7.8. Cac giai doan cua qua trinh tai ban cia DNA

Céc giai doan trén thudc qua trinh tong hqp chudi cham (téng hop khong lién tuc).
Song song voi qua trinh ndy con ¢6 qua trinh téng hop chudi nhanh (tong hop lién tuc).
Ngudi ta cho rang qua trinh tdng hop chudi nhanh ciing ¢6 sy xtc tac cia enzym DNA

polymerase III.

i, ‘IFHU“V’EN‘ kLl thuc kha 16n va kep giira
o) vi tr erF, TerB va TerC & mdt vi tri
HU%DI. B va TerC tvit

~ Giai doan két thuc: |} yg
cac gen Ter E, TerD va TerA
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khic. Mdi gen nay ¢o chiéu dai khoang 23 déi base vai trat tr cac base nguoc xudi
khdng giéng nhau (nonpalindrome). Chac ba tdi ban (theo chiéu nguge kim dong ho)
vuen qua ciac gen Terl’, TerB va TerC nhung két thuc khi gap cac gen TerE, TerD va
TerA. Twong wr. chac ba téi ban (theo chiéu kim dong hd) lai vuot qua cac gen TerE.
TerD va TerA song bi dimg lai khi gap gen TerF. TerB va TerC. Nhu vay ving gen két
thiic ¢o hai cuc, cho phép chac ba tai ban dimg tai dé chir khong vuot qua. Qua trinh
nay can sur tham gia cua Tus protein (309 acid amin) (terminator utilization substance).
Sau o val sy xuce tdc cua cae enzym topoisomerase hai chudi DNA mai duge tach khoi
DNA me.

100/0

Hinh 7.9. Qua trinh két thuc su tai ban

5.3. Su sua chira DNA

Ngudi ta wde tinh qua trinh tdi ban o £, coli ¢6 ty I¢ sai sot khoang 107107
nucleotid, Ngoai ra cac thuong tén trén chudi DNA con cé thé do cac tac nhan bén
neoai nhu: hoa chat, tia tr ngoai, nhiét dg, phong xa... S¢ di ¢6 duoc ty I¢ sai sot lh'ap
nhu rén 1a do trong 1¢ bao c6 hé théng cac enzym sira chira chudi DNA mai duge tong
hop. Hé théng enzym sira chita ¢6 thé duoc chia thanh 4 nhém chinh: /) H¢ thing
enzym sua chira nhing cdp doi khong dung trong qua trinh tai ban; 2) Hé thong enzy m
stra chira theo timg base (l.hleu thira, sai...); 3) Hé 1hong cnzym stra chira theo cach cat
doan nucleotide; 4) Hé thong enzym sira Ll]ll’ﬂ truc tiép doi voi di-pyrimidin va Oy-
methylguanin.

5.4. Su tong hop RNA (su sao chép)

Su tong hop RNA 14 qua trinh chuyen thong tin di truyén tir DNA sang phdn 1w
RNA. Qlld. trinh nay dua trén nguyén tac giong nhu sy tai ban DNA nhu: 1) Chiéu tong
hgp tir 57 # 37; 2) Nang Iugmg, do ATP cung cap. Tuy uhlen cling 6 mot o diém khac
nhu: 1) Khuén DNA dugc tong hgp RNA; 2) RNA
polymerase khong cé hoat ng hop khong can cé sy
tham gia cua moi.
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S 1L Cac enzym tham gia téng hop RNA

— RN polvmerase phu thuge RNA (replicase). Enzym nay xac tac sir nhan doi
RNA cua virus trong t¢ bao chu. Qua trinh nay con duoc goi la sy tai ban truce Lep cua
RN virus.

RNA polvmerase phu thuge DN Enzym nay xuoce tac phan ung t6ng hop RNA
(u cac nucleosid triphosphat bang cach kéo dai chudt RNA theo phan ung:

(NMP), + NTP >  (NMP),, + PP,
RNA RNA kéo dai

O F. coli. RNA polymerase phu thude DNA khong eh tong hop mRNA ma con
tong hyp ca IRNA va rRNA. Enzym nay pan voi RNA polvmerase dé nhan bidt vi (i
Khon Jdo <y sao chép. O té bao c6 nhin. RNA polymerase I vic tae qua trinh (ong hop
rRNAL RNA polymerase 11 xice tae qua trinh 1ang hop mRNA con RNA polymcrasce HI
\ue e qua trinh 10ong hop IRNA va snRNA (RNA nho cua nhan).

5.4.2. Caic giai doan cua qud trinh t[;ng hop RNA

Khong aidng vai DNA polymerase. RNA polymerasc khong can mdi dé bau diu
tone hop. Tuy vay s tdng hop chi bat dau xay ra & mot ving dac biét goi 13 promoter.
Div 12 mat doan DNA dinh hudng ¢6 tae dung quyét dinh huong di chuyén cua RNA
pofvmerase thuang ndm o vi tri nucleotid -70 dén +30. Tai day cb vi tri mo dau cho su
Wng hop RNA cang vor cac vung lién img (consensus sequence). O E. coli. RNA
polymerase bao trum mot vang rong 1on cua DNA khi né lign két v promoter Ciu
triic xodn cua DNA sé duge mo theo chicu cua qua trinh sao chép bang cach van nguroe
lai &1 chidu vong cudn.

— Gidi doan mo Jau: RNA polymerase lién két voi promoter trén DNA O vj tr -
35 tao thanh phie hop dong vér su tham gia cua céac yéu td sao chép TRII (transcription
tactor) cling voi cac protein dac hiéu. Sau d6 RNA polymerase di chuyén dén vitri -10
tao thinh phite hop mo. Mt vimg xoan kép khoang 17 ¢ap base duoc thao xoin. RNA
polvmerase xic tac sy tong hyp voi sy tham gia cua GTP hoac ATP. Nhom 37-
triphosphatl nay khong tach r&i PP1ma duoc it lai trong sudt qua trinh saa chep. Dicu
nay chimg 1o qua trinh tong hop duoc dién ra theo chiéu 5° # 3°. Doan ngian RNA mdi
(dng hop (khoang 12 nucleotid) duge xoan kép tam that voi DNA.

— Giui doan kéo dai chu():i. Phan tu RNA polymerase di chuyén dan theo chiéu
dai soi DNA di duoe thao xodn dé 19 ving khudn sé duge ghép bd sung. Bang cdch
ndy, chudi RNA duge kéo dan theo chiéu 5> 3’ véi su tham gia cua cic yéu 16 kéo dai.
Doan DNA thao xoan. sau khi da duac 1am khudn thi ngay tire thi dugc xoan lai.

— Giai doun kér oiic: Sau khi téng hop duge mét loat cac U, doan RNA trude dé
o the ty bd sung thanh doan kep dai gip khic nhu kep toc nhd dau hiéu két thac 1a mot
doan cac nucleotid cua DNA va thuong ¢ su tham gia cia yéu td két thic Rho. Doan
nay chira cde nucleotid ¢6/tinh chat bo sung tao thanh cap doéi xodn kép. RNA ngimg
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tong hep, RNA polymerase giai phong khoi DNA, dugc dephosphoryl hoa dé c6 thé bat
dau mgt chu ky sao chép mén
5.4.3. Cdc chat trc ché téng hop RNA

Rifampicin e ché RNA polymerase ¢ vi khudn. A-amanitin rc ché RNA

polymerase ¢ t¢ bao c6 nhin. Actinomycin D ngdn can sy chuyén dich cia RNA
polymerase trén chiéu dai DNA, két qua la ngan trd su tong hgp RNA

RNA polymerase Promoler
" il 7 35 -10
e L .
3 ‘—-—_"'—.. =]  ————— e
. .“ Polymerase hinh thanh phiec hop
dong tal vi trl - 35 i sy tham gla
cua TFIl va cac protein

sl
-

tri - 10, chudi DNA mé xodn

Polymerase di chuyén vé vi
l va hhh thanh ph (e hop md

i X

- | 3]
- N-——.—...
- .

Qua rhh t dng hop
"“;";'f e ‘2"" lmRNA bt dhu

Hinh 7.10. Qua trinh mé& dau sy sao chép
5.5. Qua trinh hoan thi¢n cua RNA sau sao chép

Cac RNA ngay sau khi dugc long hop la nhimg phén tir tién RNA Céc phan tir RNA
nay sé trai qua mot qua trinh hoan thi

thanh (cfm goi la cac
RNA hoan thién) véi su xuc tac ct C b'ﬂ-ﬂlf \ﬂt (ri

HUBT
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5.6. S sao chép ngwgc DNA tir RNA cia virus

RNA ctia mot s6 chung virus & dong vit c6 kha nang sao chép nguoc dé tao DNA.
Khi té bao by nhiém virus, RNA cung enzym sao chép ngugc ciia virus xdm nhap vao
trong té bao chu. Enzym sao chép ngugce nay xuc tac qua trinh tdng hop DNA tir RNA
cla virus dé tao thé laji RNA-DNA. V&i mot sb chiing virus (retrovirus), thé lat nay co
kha ndng hoa nhép vao bo gen cua té bao chil (co ché gy ung thur clla mdt so chung
virus). Tuy nhién mét s6 chung virus khac thi lai khoéng c6 kha ning nay (adenovirus).
Cac chat ¢6 tac dung e ché qua trinh sao chép nguoc nay duoc img dung lam thube
diéu tri nhiém virus vi du nhu thube AZT (3° azido 2°, 3° dideoxythymine), thudc diéu
tri HIV (human immunodeficiency virus) co tadc dung uc ché manh qua trinh sac chép
nguac cua HIV.

N
)

Soi RNA don

aNTP ﬂ‘RNA-dlretted ONA polymerase
1

—
-
-

-~ — <——Rnase H

-

NMP 2

So1 don DNA

dNTP ‘-; DNA-directed ONA polymrase

AN ONONONONONONZNY

Scoi 36i DNA

Hinh 7.11. Qua trinh sao chép nguoc

CAU HOI LUQNG GIA
1. So sénh thanh phin c4u tao va cau tric cia DNA va RNA.

2. Trinh bay ciu triic cia DNA, ciu tric xodn kép va cic luc hod hoc tham gia
lam bén vitng ciu tric ca acid nucleic.

(VY]

. Trinh bay cdu tric cac loat RNA v vai trd ctia chung.

A

Trinh bay qua trinh thoai héa purin nucleotide.

'J )

. Cac enzym tham gia qua trinh tong hop DNA.

6. Cac enzym tham gia qua trinh tdng hop RNA vi céc gia) doan cia qua trinh
1ong hop RNA.
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PHAN 1I: SINH TONG HQP PROTEIN

Sur tong hop pmlem con goi la sir dich ma hay phién dich, tre la su dich ma di
truyen tir mRNA sang trat tr acid amin trong phan tu protun

Mot sir sai léch trong cdu tric phan tr protein tong hop (do di truyén hodc do qua
trinh sinh 16ng hgp) cing ¢6 thé din tGi nhimg trang thai bénh 1y nghiém trong cua co
thé song.

Co su khac nhau vé sinh tong hop protein ¢ té bio nhan thit (loai da bao -
cucaryot) va té bao nhan so ( loai don bao -procaryot)

1. SINH TONG HQP PROTEIN O TE BAO KHONG NHAN
1.1. Cac yéu tH tham gia
1.1.1. DNA (Deoxynucieic acid)

DNA la co so vat chit caa di truyen DNA quyét dinh cdu tric dac hi¢u cta
protein duoc 10ng hop. Vi viy DNA quyét dlxllh tinh chit sinh hoc, chuc nang cua
protein duge tong hgp. Moi su bién ddi trong cdu tric cua DNA s& dan dén su thay doi
Ve cau trie cua protein tong hop.

1.1.2. mRNA (messenger ribonucleic acid) = RNA thong tin

= DNA [a noi chira dung thong tin di {ruyen va ndm & nhan té bao (¢ té bao co
nhan), con mRNA la chét truyén thong tin di truyén tir DNA toi phan tir protein tong
hop (0 bao trong 1€ bao).

- mRNA ¢6 thanh pﬁﬁn va trdt tu cac mononucleotid phu hop voi doan DNA
trong Umg (xem phén sinh tong hop RNA).

— mRNA quy dinh trat ti cac acid min trong phan tir protein tong hop thong qua
¢ic bd 3 mat ma, mdi bd 3 mat ma gdm 3 mononucleotid lién nhau.

~ (6 4 loai mononucleotid (AUGC) t6 hgp thanh cac bd 3 mit ma chiu trach
nhi¢m ma hoa cho 20 acid amin. Ngudi ta da xic dinh cac b ba mat ma xap xép theo
cach lién tiép nhau, vi du; UAC GCU AAC GUU AUA CCG CUA
1.1.3. tRNA (transfer ribonucleic acid) = RNA vin chuyén

— Con gon la ARN hoa tan, ¢6 chirc nang gan két va vén chuyén protein trong bao
twong tdi noi dién ra qua trinh tng h i

— Co 6 vi tri chac n ' !ENi .
CCA) va quan trong la vi tri g bﬂ% atma

140

vi tri gin acid amin (-
rén phan tr mRNA.

TAI LIEU PHUC VU THAM KHAO NO18O




Dén nay da xac dinh dugce gin 60 loai tRNA.

Hinh 7.12. So @b cau truc cia tRNA
1.1.4. rRNA ( ribosomal ribonucleic acid)

- — 1RNA két hop vai cac protein dic bigt tao nén ribosom, 1a noi dién ra qua trinh
tong hop protein.

— Ribosom ctia moi té bao déu gdbm 2 tiéu dom vi, & € bao nhan so la 308 va 50S tao
nén ribosom 70S. Trén ribosom c6 cac vi tri chire nang khac nhau can cho téng hop protein.

~ Phan lém ribosom & dang tu do trong bao tuong va phan nho gin vai ludi ngi
bao tuy theo co quan.

— Trong qua trinh téng hgp protein, nhiéu ribosom gan trén cung mot phan 1
mRNA tao thanh polyribosom hay polysom.
1.1.5. Cac enzym

— Aminoacvl-tRNA syntetase, xuc tac tao phirc hgp aa-tRNA. Enzym dac hiéu
voi ca acid amin va tRNA tuong tmg.

— Peptidyl transferase: xtc tac phan ung tao lién két peptid trong qud trinh tong
hop protein.

1.1.6. Cdc yéu té6 mé dau, kéo dai, két thiic
~ Yéutd mé dau IF: ¢ 1é bao khong nhin ¢6 3 yéutd : IF,, IFy, IF: (hay F1, F2, F3).

— Yéu td kéo dai EF: C6 2 yeu t6 EFT va EFG EFT c6 2 logi EFTu va EFTs. Ca
2 déu ¢6 hoat tinh GTPas lugng cho sy chuyén aa-

TRNA dén ribosom). EFG ¢4 umvc\'ﬂmidyl TRNA,
— Yéutd két thuc : RF 3. HUBT
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1.1.7. Ning lwgng va cdc ion : ATP, GTP, Mg®', NH,", K*
1.1.8. Nguyén liéu la 20 acid amin
1.2. Qua trinh sinh téng hop protein

1.2.1. Hoat hoad acid amin

0 0
|l ; | 1]
R—(lT-—l(.‘—O 0— j —O0—P—0—P—0—
NH; 4] 6
Acid amin

Ll ?
R —(I'~c—o—\r~o~all
* NH; o

H OH Bude 2: Tao aminoacyl-tRNA

Cich 1 Cach 2
Bédu ' ciia t(RNA / \

Adenin "y /_\ Adenin—r—H,'
H / H-\_
; IY-—O0H

o H
| I { li
0 K== -O=adti Y R—C —0—P—0— Adenosin
{ - I X [ )
\'H(—ou NHS O O —OH  \p* O
CH, " 'F“’ 3
(|) Aminoacyl-AMP ? Aminoacyl-AMP
i o
0_][)-_.—0 O ||'=0
0 0

. I\_l.-\hr‘ll’ }JAMP
Adenin Hy' u Ade nin Hy'
:’ H;——D—(IS’—(IZ—H HAY—OH

H
9 0 NH, Q o
\gr—on \g g
(I‘": s F": 3 NH;
© - ?
O_T=U Sy chuyé€n vi tri lién kél este O—P=0
0 0

Aminoacyl-tRNA

THU VIEN
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- Xay ra ¢ bao tuong nho xic tic cua enzym aa-tRNA synthetase. Méi acid amin
ket hop dong hoa tri vai tRNA. Phan img dién ra qua 2 buée (Hinh 7.13)

1.2.2. Giai doan ma dau chuéi

.\/.

Thong thuéong sy md dau tong hop
protein déu bat dau acid amin methionin,
mi hoa bdi bd 3 AUG (ma mé dau) ndm
trén mRNA. Met tham gia mo dau chudi
polypeptid & dudi dang fMet-tRNA. Qua
trinh mé dau long hop protein dién ra nhu

hinh 7.14.

Ribosom 70S khéng hoat dong o
trang thai phén ly thanh 2 tiéu phan 508 va
30S. Pau tién l;eu phén 308 gin voi 1F3 va
phirc hop ndy gin véi mRNA I‘Ul gan vai
IF1. Sau d6 fMet-tRNA va GTP gin véi 1F2
tao thanh phirc hgp. Phirc hop nay gin véi
phirc hop 30S-IF3-mRNA-IF1 tao nén phirc
hop mo diu va giai phong 1F3 cho phép tiéu
phan 508 kel hop vai ticu phan 308. Thuy
phian GTP gin trén IF2 tao ning lugng gin
508 vao 30S giai phong IF1 va IF2, tao
ribosom 70S hoat dong.

Két qua cia giai doan m& dau 1a fMet-
tRNA gan vao vi tri P cua ribosom twong tmg
vol ma md dau AUG cua mRNA.

Hinh 7.14. Giai doan m& dau tdng hop protein

1.2.3. Giai doan kéo dai
Déy la qua trinh lap ra
hoa @ mRNA dé tao thanh ch

1in 1he0 mot trinh tu nhat dinh da duge ma
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— Sau giai doan m& dau vi tri P trén ribosom gan véi phirc hop fMet-aa va vi tri A
trén ribosom tréng sin sang nhan acid amin tiép theo. Tuy bd ba ma hod cua mRNA & vi tri
mi hod cho acid amin nao thi acid amin d6 duoe dua dén dudi dang phic hop
aa - IRNA.

Ma tiép theo

Phic hop
md diu

Budc 1

Hinh 7.15 a. Giai doan kéo dai tdng hop chudi protein

~ GTP két hgp véi EF-Tu tao phirc hop EFTu-GTP, phirc hop nay két hop véi
Ala-TRNA tao thanh phirc hop bg 3 EFTu- GTP-Ala-tRNA. Phirc hop b 3 nay gin vao
vi tri A trén ribosom v&i bd 3 ddi ma tRNA gin voi bd 3 mat ma GCU mRNA va can
nang luvong do GTP thuy phan. Sau dé phirc hop EFTu-GDP tach khoi ribosom.

— Tiép theo, nhd sy xic téc cta peptidyl transsferase, lién két peptid duge hinh
thanh gitra nhom amin cua Ala-tRNA v&i nhom carboxyl ciua fMet-tRNA tao thanh
peptidyl - tRNA (fMet-Ala-tRNA) vén gin & vi tri A. Phan img nay khong can nang
lwong tir GTP ma lay nang luong tir sy thuy phén lién két fMet-tRNA

ﬁ?ﬁ THU VIEN
==> HUBT
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fMet-tRNA

Dipeptid
-tRNA

Chuyén vi tri

Arlrnoacyl-lRNA méi

Buédc 3

Phan (ng tao lién két
peptid & boc 2

Vit A

Vit A

i
THU VIEN
Hinh 7.15 b. VA2 térﬂuw& protein
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— Sau khi lién két peptid dugc hinh thanh, nho tac dung cua EFG (c6 gan voi
¢TP) ribosom trugt theo chiéu 5' - 3' mt khoang twomg duong véi chiéu dai mot b 3
mdt mi. Do d6 peptidyl - t(RNA chuyen tr vi tri A sang vi tri P. EFG tach khoi ribosom.

Lac nay vi tri A lai & trang thai m& (tréng) sin sang nhén a.a - tRNA véi bd 3 dbi ma
wong (mg. bat dau mét chu ky kéo dai méi.

1.2.4. Giai doan két thiic

Yéu td
giai phéng gén vao

M3 két

Thiy phén lién
két peptid-tRNA

Tach r&i cac thanh phan

Hinh 7.16. Két thuc tdng hop protein

— Su kéo dai chudi polypeptid sé két thuc khi vi tri A trén ribosom xuat hién

nhimg bd 3 két thic (UAG, UAA, UGA) nghia la nhl.mg b6 3 khong ma hoa cho acid
amin nao. Cac yéu td két tht

thanh phan cta phirc hop
MRNA_ ribosom 708 phan ly

) tao diéu kién tauh cac

frHULerNU]\ﬂ‘pld, tRNA cudi cung,

“HUBT
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2. Sinh tong hop protein & té bao nhin thit

O 18 bao nhan that, sy tdng hop protein xay ra & bao twong, sy tdng hop mRNA

xay ra trong nhan té bio; nghta la 2 qua trinh nay xay ra ¢ 2 khu vuc cach bi¢t nhau beai

mang nhan. Trong khi a6 su tong hop protcm vi tong hop mRNA o te bao nhan so xay
ra o cung khu vuc 1a bao tuong. Chinh vi vy su tong hop protein & t¢ bdo nhan sa xay

ta ngay c¢a ki sy phién ma chua két thic, nhung & té bao nhan that sur téng hop xdy ra

khi sy phién ma da két thiic, mRNA trai qua su bién ddi hoan thién va duoc chuyén tir
nhin ra bao tuong té bao.

+ mRNA & té bao nhan thit sau khi tdng hop phai trai qua mdt qué trinh hoan
thign phrc tap~ loai bd intron, tao mi, tao dudi polyA.

+ Ve tdng quat su tdng hop protein O té bao nhan that ciing gidng véi su tong hop
protein o té bao nhén so. Tuy nhién sur tdng hop protein & té bao nhan thit dsi hoi nhiéu
yCu td tham gia hon, va cac giai doan phire tap hon.

+ Ribosom cua tc bao nhan that 1a 80S vai 2 tiéu phan 40S vi 60S; con & té bao
nhin so 1a 708 véi 2 tidu phan 30S va 50S.

+ Mai polypeptid duoc tdng hop déu bét dau bang mdt methionin chir khong phai
la formy! methionin, va vi vy phic hop dau tién giita acid amin va tRNA [a Met-
tRNA

+ mRNA cia té bao ¢6 nhan [a cic mRNA monocistron va mRNA & té bao nhan
so 1a cac mRNA polycistron. Nghia [a mRNA cua té bao nhan that chi ¢6 mgt diém xuat
phat, chi lam khuén cho sy tong hop mét protein. Trai lai, mRNA cua té bao nhén so ¢6
thé ¢o nhiéu didm xudt phét va 1am khudn cho su tong hop nhiéu protein thudng cé lién
quan vai nhau trong mot operon..

+ O té bao nhan that, c6 nhidu yéu 5 tham gia vao qua trinh sinh tdng hop
protein hon & té bao nhan so. Vi du & giai doan mé ddu ¢6 cdc yéu td eIF2, elF3, elF4a,
clFab, cIFS, CPB.

Tém lai, qua trinh sinh tong horp protein_ dién ra o bao tuong, cu thé 14 ribosom
cua té bao voi nhleu ycu t6 tham gia bao gom: DNA, 1RNA, (RNA, ribosom, céc
enzym, cac yéu té6 mo dau kéo dai, két thic, ndng lueng, cac ion va nguyen liéu 14 cac
acid amin. Qua trinh tong hop proteln c6 thé chia thanh 5 giai doan: g1a1 doan hoat hoa
acid amin, giai doan mo dau, giai doan kéo dai, giai doan két thic véa giai doan hoan
thién chudi polypeptld mai duoc tong hQ’p Qua trinh téng hop va diéu hoa sinh tdng
hop protein co sy khac nhau gura té bao ¢6 nhan va khong c6 nhén. Tuy nhién, diéu hoa
sinh tong hop protein & té bao ¢4 nhan phirc tap hon va chura dugc hiéu biét day du.

CAU HO! LUONG GIA

l. Ké tén va phan tich vai trd cua cic yéu t6 tham gia qué trinh sinh téng hop
protein & té bao khong ¢6 nhan.

2. Trinh bay qua trinh hoat hoa acid amin.
3. Sur tdng hop protein ¢ 1ébao fhan. thAt Ml 3’18 bido hhan so khac nhau nhu thé nao?
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Chwong VIII
SU TRAO POI MUOI - NUOC

Nuoce va cac chzil dién giai cin thiét cho moi hoat dong song cua té bao. Moi
truong trong co thé sdng luén duge duy tri hé’mg dinh do ¢6 sy thing hﬁng gifra nudc,
cic chat dién giai va cac thanh phan khac cua té bao. Sl,l’ can b.ﬁng ndi moi duge duy tri
bai nhimg co ché diéu hoa phuc tap. Qué trinh trao d6i muéi nude lién quan mat thiét
vi nthau va lién quan dén chuyén hoa cac chét hiru co trong co thé.

1. NUOC TRONG CO THE

Trong co thé nude ton tai dudi hai dang nude tr do va nude két hop.
1.1. Dac tinh chung

. Nuéce tr do: nude hoa tan duge nhiéu chit vé co va hiru co va la mdi truomg
song khong thé thiéu cua mQi sinh vt. Trong co thé, nude tham gia vao nhiéu phan ung
hoa sinh. Nude tyr do ¢6 diém déng lanh & 0°C, sbi & 100°C. Lugng nudée tu do thay doi
theo ché d¢ an udng.

~ Nudc két hop la nudce tham gia vao céu tao cua té bao va c6 hai dang:

+ Nudc hydrat hoa tao lép vo hydrat quanh cac tiéu phan prolem hinh thanh céac
hat keo hay cac micell. Ngudi ta tinh ring cir 10 g protein thi mat S g nude dé hydrat
hod lugng protein nay.

+ Nudc bi cAm nam trong khoang E,n”ra cac phan tr va cac hat nho tao nén mang
ludi cua gel va lam cho gel ¢6 trang thdi nira rin. Dac tinh nay cua nuge gilr cho co thé
sinh vt co cdu tric nhat dinh. Mdt sé co quan nhu co va tim ¢6 4o rin chdc nhat dinh

nhung chira ty 1¢ nudce tir 70-80%, con & mau lugng nudce la 83% va ¢ trang thai long vi
khdng ¢ cau tao gel.

Trong phﬁn nuoe két h
hod. Nude két hop khdng dong

nhiéu hon nuéc hydrat
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Luemg nudc trung binh ctia co thé nguoi khac nhau tir 40 dén 75% trong luong
cua co thé, phy thude vao gidi. tudi va tinh trang co thé. Ty Ié ndy giam & nhimg nguoi
gla va nhimg ngud béo phé. Tubi cang nho ty [& nudc cang cao, & tré so sinh lugng
nude chiém khoang 80% va sau mot tuin lirong nude giam con khoang 60%, & nguai
truong thanh lugng nuée khoang 55 - 65%. Nude phén bo khong deu trong cac md,
nuae trong md mo chi chiém 235 - 30%, nude & md lién két chiém 60 - 80%.

Bang 8.1. Ham lwgng nudc trong mét sé co quan va dich sinh hoc
cUa co thé nqudi tredng thanh

Co quan ‘ Ham lwegng nwérc(%) Dich sinh hoc Ham lweong nwac(%)
| Gan | 70 Mau 80-83
[ Than 82,7 Mb h6i 99,5 T
| pré 79 Nuore tiéu 95
__Xu'O'ng 16- 46 Sra a9
Co 70 Nuw6c bot I 99.4 R

Nhur vy nudce c6 trong moi té bao, moi co quan tao ra mdi trudmg ldng bén trong
ca thé.
1.2. Sy phin bé nuéc trong co thé

Nurde trong co thé phan bd & hai khu v :

~ Nude trong té bao chiém khoang 55% tong lugng nude toan phan cla co thé.

~ Nudc ngoai té bao chlem khodng 45% tong luong nuée toan phan Nudéc ngoai
té bao la nudc lru thdng gdm nude & huyét tuong, bach huyét, dich gian bio mé lién
két. xurong sun va nudce trong cac dich sinh hoc khéce (mrdéc bot, dich tuy. méat, dich rudt,
dich vi, dich n3o tuy).

Bang 8.2. Sy phan bd nudce trong co thé

Khu virc Ty 16 %

Nuworc trong té bao 35
* Nude ngoai té bao 45

Nuoc trong huyét twong va bach huyét 75

Nuoc & dich gian bao ) 20

Nu e trong cac dich sinh hpe 2 N
—Nu’c'rc trong xwong syn 8

Nwdc trong mé lién két 7.5

1.3. Nhu cAu nwéc cia co thé

Nhu LBU nude hang ngay & ngudi {6 khodng 35 g cho mdi kg the trong. G tré em,
nhu cdu vé nudce tang gap 3 dén 4 fan so volrngidd g Tré so sinh cin 15i 140 g nuadc
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¢ho moi can nang. Nhu cau nude cta co theé khong nhimg thay ddi theo tudi ma con
thay doi theo diéu kién thoi tiét va ditéu kién lam viéc.
1.4. Su thang bing xuat nhap nwéc - Bilan nwdc

Binh thuong luong nude vao co thé va luong nude bai xuat ¢6 sur can bang goi la
bilan nude. O ngudi khoé manh lugng nu6e nhap bang uong nude xuét hay bilan mréc
hang 0. Cor thé chi ¢o kha nang duy tri thang bang Xudt nhap nude & mét mic do ahdt dinh.
Réi Joan thang béing xuat nhap nirde trong mdt sb bénh vé: ndi tiét, thin. s suv tim, gan...

Bang 8.3: Thang bing xuat nhap nuéc & co the

Nwée nhap Nwée xuat

Nwére qua dwdng ubng 1200 ml

Nwoe tigu: 1400 mil

Nwée trong thiee an: 1000 ml

Nwée qua md hai: 500 ml

Nwére tir chuyén hoa: 300 ml

Nwéc qua hoi thé: 500 ml

I Nwoc qua phan 100 mi

I Téng cong: 2500ml

Téng céng: 2500m}

1.5. Vai tro ciua nuwéc trong co thé

Vai trd quan trong cla nude 13 tham gia cdu tao co thé thong qua nude két hop. Nudce
tham gia cac phan tmg hoa sinh trong co thé: hydrat ho4, phan img thuy phén, phan imng
hap nude va la mot trudomg cua cac phan g chuyen ho4 cua co thé. Nude 13 dung mdi hoa
tan cac chat dinh dudmg, vin chU)en cac chét dinh dudmg dén cac md vi mang cic san
phim cin ba tir chuyén hoé cua 1é bao dén co quan bai tiét dé dao thai ra ngoai.

Nudc tham gia diéu hoa than nhiét qua mé hdi va hoi the. Khi nhiét do moi
trudmg tang, nudce ting thoat ra qua hoi tho va mé héi cling véi nhiét nhim giap cho
than nhiét khong tang theo nhiét d§ cua méi trudng. Nude duoc din truyén nhanh khip
co thé nhd hé tuan hoan nén vai tro diéu hoa than nhiét ciia nudce cang quan trong.

Nudce tham gia bao vé co thé va cac co quan thdng qua nude trong cac dich sinh
hoc (dich bao khop, dich cdc mang va dich ndo tuy). Dich khdp giup cho khép cir dong
dé dang; dich mang tim, dich mang phdi gitip cho cdc co quan nay dé hoat dong.

Nude tham gia tao 4p sudt cia cic dich sinh hoc trong co thé: cing vai cac chét
hoa tan trong nudc, nurde gop phan tao ra ap sudt cic dich cia co thé.

2. CAC CHAT VO CO

2.1. Ham lwong va sy phin bé cac chit vé co trong co thé

Nuoc nhap

Nudc gqua duwdng udng 1200 mi
+ Nwore trong thirc an 1000 mi
! Nuwoc tl chuyén hoa 300 ml

Nudc qua phan 00 ml

Téng cdng ‘ 2500, mi
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Céac chdt vo co chiém 1r 4 - 5% trong luong snh hoc co thé va phan bb khong déu
& cac mé. Mubi vo co ¢6 trong thanh phan tat ca cac té bao va cic md cua co thé: xuong
co nhleu can Xi, magié¢ va phospho duoi dang mudi phirc hop khong tan. Trong céac dich
ngoai té bao, da va td chirc dudi da cé nhiéu nairi va clo. Dich trong t& bao ¢6 nhiéu
kali, phosphat vi magié&. Tuyén gidp tap trung nhiéu iod. Dich da diy c6 mét lugng lén
acid clohydric. Dich tuy ¢6 nhiéu HCO5'. Céc chét vo co trong co thé ton tai v luong
khac nhau tuy thugc chirc nang sinh ly ciing nhr nhu cau cua cor thé, Mat so chit ton tai
voi s0 lugng Iém nhur natri, kali, clo, can xi, phospho, magié. Mot s6 chét 1dn tai voi sb
lugng nho nhur: iod, brom, dong, coban, k&m...; nhimg nguyén té nay duoc goi 13 nhimg
nguyén 18 vi lugng. Mot sb chdt co luong rat nho trong co the goi la nguyén td siéu vi
lieong nhu: crom, silic, titan. . Cac chit nay ¢6 thé & dang mubi khong tan hoac mudi tan
trong cac dich hoac ¢ dang két hop vé protein.

2.2. Nhu ciu cic chit vé co ctia co thé

Nhu cau vé cac chét vo co cua co thé phu thudc vao 1udi va trang thai sirth 1. Doi
vG1 ngudit trudmg thanh nhu cau chit vo co trong mot ngay nh sau.

Bang 8.4: Nhu cau cac chat vé co

Chat vé co Nhu cdu/ngay Chét vé co Nbu cdu/ngay
Na 69 Ca 0.8g
Phosphat 1.59 Fe 0.02g
“K 49 Cl 49
| Mg 0.3g CAc nguyén 6 vi lvgng

O giai doan sinh ly déc biét, nhu cau vé mot sb chit c6 thay ddi. Tré em trong giai
doan phat trién nhu ciu vé can xi va phospho cao hon ngudi 1om. Phu nir trong thoi ky
mang thai va cho con bti nhu cau vé sat, can xi va phospho cao hon Iic binh thuong.

2.3. Hap thu va bai xuit chit v ca

Céc chit v6 co duge dua vio co thé qua dudng tiéu hod, phéan 1én duoe hap thu &
rudt non vao mau. M3i mubi c6 co ché hip thu riéng va chiu sur chi ph01 cuia nhiéu yéu
td. Cde mudi duoge hip thu d& dang nhét 1a NaCl va KC1. Sau khi duge hip thu vao mau,
mudi dugc phan bd dén cac mé theo chirc ning sinh ly cta né va theo nhu clu cia co
thé. Thi du sat chii yéu dén gan. M6t s6 mudi nhu can xi, phospho, magié dén té chirc
xuong hoic rang...

Mudi duoc bai xudt chl yéu qua phan, qua nudéc tiéu va qua md héi. Nhimg mudi
dirge dao thai ra phan nhu sat, can xi, phosphat, magié, cac kim'loai nang (Hg, Pb, Bi,
Cu). Phan 16n cac mudi duoc dao thai ra nudc tiéu nhu mudi natrd, kali, can xi, clo...
Mot phin NaCl, sulfat duge dao thai ra md hoi.

2.4. Vai tro ciia cac chit vo co trong co thé

Cac chat vo co phan bo khéng 2T #oRg\éobihé nhung chung dong vai trd quan
trong trong nhiéu qua trinh '$éng:
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— Tham gia céu tao té bao va mé: mot s6 mudi cua can xi va phospho la cac mubi
khong tan tao nén hinh dang dac thu cua 16 chirc xuong va rang. Mot s6 mudi khac tham
gia cau tao cac thanh phin quan trong cua té bao nhu acid nucleic, mang t¢ bao.

— Tham gia binh ¢ dn protein & trang thai keo trong té bao va mo. Nong do vatylé
cua mdt sé chat vo co anh hudng téi hoat dong sinh ly cia té bao, nhét la cic chat &
dang phiec hop véi protein.

— Tham gia tao 4p sudt thim thau: dp suét tham thiu cua cac dich trong co thé
phan 1on do cac chat vo co hoa tan trong cac dich tao ra. Ap suat nay anh huong tdi su
phan bo cua nudc.

— Tham gia tao nén hé théng dém cua co thé: thanh phan hai hé dém chinh cua
co thé 1a hé dém bicarbonat va hé d8m phosphat 1a cic chat vé co.

— Cac chat vo co con co vai tro dic biét nhu tham gia trong hoat dong x(c tac
cua enzym. Mot sO ion hoat hod enzym: Cl” hoat hoa amylase; Na“, K™ hoat hoa
ATPase. Mot s6 jon khac Jai kim ham hoat dong cliia enzym nhur cac kim loai nang. Mot
s6 1on tham gia cau tao enzym hodc coenzym, tham gia ciu tao hormon, tham gia trong
qué trinh dong mau va dén truyén than kinh.

2.5. Mét s6 chit vd co trong co thé
2.5. 1. Natri

Na” la cation chinh cta dich ngoai té bao. Nong d6 Na+ mau tur 136-145 mmol/L.
Natrt ¢o vai trd trong su phan bo nudc va tao nén ap suat thim thau cua huyét tuong.
Qua nhiéu Na” gay tdng 4ap suit thdm théu cua huyet twong, nudc dugce giir lai va dan
dén tang thé tich huyét tuo'ng Nong d6 Na* toan phan ctia co thé lién quan chit chd véi
luong nude cha co thé. Na* duy tri can bang acid - base bai co ché trao dbi Na™/H* &
dng than. Na® con gitr vai trd trong kich thich than kinh co. Hang ngay luong Na® dua
vao xap xi 100 - 200 mmol, duge hap thu tich cuc & rudt non. Than 14 co quan diéu hoa
Na* cua co thé. Na™ coa huyét tuong duoc loc & ciu than va tai hép thu & éng than hip
thu Na* chu yéu & dng luon gén chiém 70%, phan con lai & quai Henle va éng luom xa.
Than co kha nang hap thu tdi 99% luong Na™ bi loc. T4i hép thu Na' & éng than chiu sy
diéu hoa cua aldosteron.

2.5.2. Kali

K" 14 cation chinh & trong té bao va chiém 98%, K* ngoai té bao chiém 2%. Nong
d6 K trong té bao 12 150 mmol/L. ngoai té bao 1a 3,5 dén 5 mmol/L. Duy tri su chénh
léch ndng dd K*, Na" giira trong va ngoai t¢ bao nhe bom Na', K™ ATPase. K* giir vai
tro quan trong trong chuyén hoa té bio, dic biét trong didu hoa nhiéu qué trinh hoat
dong song cva 1€ bao. K' ¢é vai trd quan trong trong kich thich than kinh co. Nong do
Kali ¢6 vai trd trong diéu hoa nong dd H',

C;‘m bang K ngoéi té bao dugce duy tri bai than, Binh thuong ché d6 an hang ngay
cung cap luong K' khoang 80 - 100 mmol. K. duac, hap thu & rudt non, dugc loc qua
than va tai hip thu & ng lwon gan. Sw bai xudt K phii thude hrgng Na®™ duoc tai hép
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thu va nong do aldosteron trong tun hoan. Ty 1& vé nong do K" gilra trong va ngoai té
bao co ¥ nghia hét sirc déac bi¢t, sinh ra dlf;n thé hoat dong can thiét cho chirc nang than

kinh co. tang hay giam nong d6 K" huyét thanh gy rdi loan ty 1& nay din dén loan nhip
tim. liét co.

2.5.3. Clo

CI" Ja anion chinh & dich ngoai té bao cta co thé. Binh thudmg ndng do clo trong
huyét thanh 99 - 109 mmol/L. Chirc nang chinh cta CI" la duy tri cén bi’mg thé tich dich,
duy tri ap sudt thim thau ngoai té bao va trung hoa di¢n. Sy thay doi nong do CI' luon ty
¢ voi lugng Na’ va lugng nuée cuia co thé. Bt ky su thay doi ty 1¢ Na' va CI" ¢6 thé
Lop phan thay ddi cin bang acid - base cta co thé. Chuyén hoa CI lién quan chat ché
vai Na™ vi né két hop véi Na'. CI” con dic biét quan trong trong viéc duy tri can béng
anion- cation khi trao doi Vm HCO5™ (Clo shift). Khi carbonic (CO») 1a san pham
chuyén hoa binh thuong cua té bao, khuéch tan tr do qua mang té bao vao huyet turong.
Mot lugng nho CO; hoa tan trong huyct tuong, phin 1én khuéch tan vao trong hdng cu
do chénh léch vé ndng dd. Trong héng ciu c6 enzym carbonic anhydrase (CA) xuc tac
cho phan img hop nuéce cua carbonic thanh acid carbonic. Acid HyCO; phan ly thanh
ion H" va ion HCO5™. fon H™ duge dém bai hemoglobin, ion HCO5' trong hong ciu tro
nén cao hon trong huyet tuwong nén da khuéch tan ra huyét tuong. Dé duy tri can bang
dién giai C1"vao trong té bao déi chd cho HCOy™. Qua trinh ndy goi 1a sur déi chd cua CI.

Khau phan an binh thuomg hang ngay ¢6 tir 70 dén 200 mmol CI" & dang rnu0| v
Na" hoac K" CI" tlr rudt dugc ha lhu vao mau. Khi quéa du thira, CI' duoc bai xuét ra
nude tiéu va mo héi. Khi qua nhiéu md hoi luqng aldosteron s& dugc bai tiét tang lén va
tac dong lén tuyén md hoi dé bao ton lwong Na* va CI'caa co thé.

Huyét twong

CO,

HHE

Hinh 8.1. Sur dbi ché cua clo gitra héng cdu va huyét twong

2.5.4. Bicarbonat (HCOy)

HCO;5 14 anion nhig
trong huvet tuong va ch1 /48
trong huyét thanh tir 2

a thanh phéan chinh cua CO;
Binh thuomg, lugng HCO5”
han cuia hé dém bicarbonat.
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Hé dém nay hoat ddng ngay khi co su thay doi pH mau. HCO'; ciing 14 dang vén chuyén
CO- sinh ra trong qué trinh chuyén hoa chit & cac m6 dén phdi dé dao thai. HCO'; duoc
dio thai chi yéu boi thin va sy ting hoac giam tai hdp thu cia éng than s& duy tri cin
bing acid-base clia ndi moi. Giam luong HCO'; cua huyét trong trong nhiém acid
chuyén hoa. tang lwong HCO;™ huyét twong trong nhidm kiém chuyén hoa. Trong nhiém
acid, than tang dao thai H™ vao nuéde tiéu, HCO;5™ duoc tai hip thu gan nhur hoan toan
(90% & dng luon gan, 10% & dng luon xa). Trong nhiém kiém lwong HCO'; ting, than
tang bai xuit HCO; ra nude tiéu cliing véi Na”.

2.5.5. Can xi

Hon 99% can xi cia co thé ¢6 trong xuong, khoang 1% trong mau va cac dich
nuoai té bao. Can xi ¢é rat it trong bio tuong cac te bao. Nong dd can xi trong mdu cao
hon tir 5.000 dén 10.000 lan so vdi trong & bao co tim va té bao co trom.

Trong mau, can xi ton tai & mot vai dang : Can xi tw do khoang 45%, xap xi 40%
can xi két hop voi protein dac biét véi albumin, khoang 15% can Xi két hop véi cac
anion khac nhu: bicarbonat, citrat, phosphat, lactat. Su phan bb niy ¢6 thé thay ddi
trong mot sé bénh ly.

Giam can xi mau do giam hormon cin gidp, giam magié, giam albumin huyét
thanh hoic do tdn thuong cau than, bénh gan man tinh, suy dinh dudng.

Tang can xi mau do cudng cdn gidp 12 nguyén nhan chinh, hodc 12 do cac khéi u
hoac do dung thube loi nidu gdy ting tai hip thu can xj.

2.5.6. Phosphat

Phosphat c6 nhiéu trong 1é bao séng va gitr vai trd dac biét trong nhiéu qua trinh
hoa sinh. Phosphat c6 trong thanh phén acid nucleic DNA, RNA; tham gia cAu tao cac
cocnzym; Tham gia cdu tao cic hop chit phosphat hiru co glau nang luong nhu ATP,
GTP, creatin phosphat, 2,3-DPG... Sy thiéu hut phosphat cé thé 1am can kiét ATP, lam
thay doi ndng d¢ 2,3-DPG trong hdng cau va 4i lue cua hemoglobin véi oxy.

Té bao sir dung phosphat dé téng hop nén cac thanh phan phosphat hitu co. Cac
thanh phéan phosphat hitu co chuyén hoa tao thanh phosphat v6 ca ra ngoai té bao vao
méau va duge dicu 'hoa bai than. Néng ¢ phosphat trong méau khoing 12mg% (3,9
mmol/L) va chi yéu 1a phosphat hitu co, phosphat vé co chi chiém khoang tir 3 -
4mg%. Trong xuong, lugng phosphat chiém 80% lugng phosphat toan phan cua co thé.

3. SU TRAO POI MUOI - NUGC

Trong co thé. nude va mudi lién quan mat thiét véi nhau va chiu su chi phédi cua
nhidu yéu td. Nudc va mudi trong dudng tiéu hoa duoc hép thu vao mdu va dua dén cic
mo. Bong thdi, c6 sy van chuyén nudce cung voi nhimg san phim dao thai dén O quan
bai tiét nhu dng tién hoa, than, da, phdi dé dio thai ra ngoai. Chinh *i viy mudi nude
ciia co thé ludn duoc ddi méi nhey qua trinh trao déi.
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3.1. Cac yéu té quyét dinh sir van chuyén va phian bb nuéc trong co thé
3.1.1. Ap suét tham thdu (ASTT)

‘ Ap sudt tham thau cua cac dich duoe tao nén do cac chat hoa tan trong cac dich.
Chat hoa tan trong cac dich cua co thé ¢d ba loai:

- Cac chat dién giai hoa tan trong cic dich nay gan nhw 13 yeu td quyét dinh ap
sudt tham thau ctia cac dich. Ddi vdi dich ngoai té bao ndng d6 Na”, CI cao hon. Dich
trong té bao ndng dd K, ion phosphat cao hon. Cac jon nay ¢6 vai trdo quyét dinh ap suat
thim thau & cac khu vire trong va ngoai 1€ bao nhiéu hon so véi céc ion khac,

— Céc hop chét hiru ¢co phén tr luong nho nhu: glucose, ure, acid amin... Cac
chdt nay co thc van chuyén qua mang té bao ciing nhu qua thanh mach twong déi dd
dang vi vay ndng dé cla chung trong céc dich khong khac nhau. Ap suat thdm thau do
chung tao ra trong cac khu vuc duge xem nhu x4p xi nhau.

— Cic chit hiru co phan tu lugng lon dac biét 12 protein: Cac khu vuc cua co thé
6 su khac nhau vé luong protein vi vdy dp sudt tham théu tao ra bai protein ciing khac
nhau gitra cac khu vuce nay. Ap suét thim thau do protein tao ra dugce goi a ap suat keo.
Ap suit tham théu co tic dung giit nude va kéo nude vao khu vire no chiém gitr. Noi
nao ¢ ap sudt tham thauv cao nudc s& di vao noi d6 va lam giam dp sudt thAm thau. moi
trudng tro nén dang truong dé duy i hoat ddng song cua té bao.

3.1.2. Ap luc thuy tinh (ALTT)

Ap luc thuy tinh duoc tao ra do luc ép cua nudce vao mang té bao hay do ap lee
cud dong mau ép vao thanh mach. Ap luc thuy tinh ¢6 tdc dung ddy nudce ra kkoi not né
chiém gir. Khu vuc nao ¢6 ap luc thuy tinh cao nudce sé tir khu vuc do di ra.

3.1.3. Can bang Donnan va dp suit do keo

Thi nghiém cua Donnan: Liy mot binh dugc ngan d6i binh bing mét mang béan
tham Pé vao mo1 nra cua binh céac mudi NaCl va Na proteinat (RNa) riéng biét. Cac
mubi niy c6 ndng d6 khic nhau twong tmg voi a va b. Nude va céc ion Na“, Cl' qua

mang dé dang, ion keo proteinat (R) khong qua mang. Sau mot thoi gian khuech tin,
can bang duoc thiét 14p va goi trang thai can bang Donnan. Khi da cé su can bang, téng
dién tich cac ion duong bang tong dién tich cac ion 4m & mdi phia ciia mang.

O trang thai can béng Donnan, khu vuc ¢6 ion keo proteinat c¢6 ap suat tham thau
cao hon. Sy chénh 1¢ch vé ap suét thim thau nay do ion keo va do ion khuéch tan tao ra
goi la ap suét do keo.

3.1.4. Mgt s6 yéu t6 khic

Mot s6 yéu ta khac ciing anh huéng t61 su van chuyén nude dd 1a sire bén thanh
mach, strc bén cua mang té bao, luc co bép cua tim va hru lugng mau.
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3.2. Sur trao d6i mudi nrde va cac chit giira cdc khu vure
3.2.1. Su trao dbi nudc va cdc chit giia huyét twong va dich gian bao

Ngan cach gi&ra hai khu vue nay 1a thanh mach. Gilta hai khu vye ¢6 sy khae nhau
v ndng do protein, nén ¢ su khac nhau vé ASTT. Trong huyét tuong ndng do protein
60 - 80 ¢/L, tao ra ASTT long mach la 25 mmHg. Dich gian bao it protein hon nén
ASTT 1a 10 mmHg. Huyet 4p khac nhau tuy phan cia hé mach: huyét 4p mao dong
mach 1a 30 mmHg, huyét 4p mao (inh mach la 15 mmHg. Ap suat thuy tinh coa dich
gian bao la 8 mmHg. Su trao ddi nuéce gitra huyét tuong va dich gian bao xdy ra theo so
do sau:

Mao déng 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:S8
Chénh léch +7 mmHg Chénh léch - 8 mmHg
Nuée va cac chat dinh dudng di ra Nuée va cac chat cdn ba di vao

Hinh 8.2. Sy trao ddi nwéc va cac chat gira trong va ngoai thanh mach

A r < . £ - . e K g
3.2.2. Su trao doi nudc va cdac chat giiva khu viec trong va ngoai 1é bao

Ngin cach giita hai khu vuc ndy 12 mang té bao. Mang 1é bao cho nuéc qua lai tur
do va thudmg di theo cac chat van chuyén qua mang, dac biét 1a dién giai dé dicu chinh
su chénh léch ap suit thdm thau. Con cac chat qua mang moét cach chon loc va theo co
ché van chuyén tich cue dé duy tri tinh trang chénh léch nong d6 cna nhiéu chat gita hai
khu vue. Ton Na™, K van chuyen qua mang té bao nhd bom Na, X - ATPase. Khi mdt
phan tir ATP bi thuy phan 3Na“ tir trong 1€ bao di ra va 2K tir ngoai té bao di vao trong
té bio. Sur van chuyén Na*, K* qua mang 1é bao la qQua trinh van chuyén tich cuc khoang
25% nang luong cua co thc lac nghi duoc sir dung dé duy tri hoat déng cua bom nay.
Ngoai ra sy van chuyén Na®, K' qua mang nhd cac kénh ion trong giai doan dan truyén
than kinh co. lon Cl" va ion HCOs™ vén chuyén qua mang nhd sy dbi chd cia Cl theo
d‘mg van chuyen déi chiéu (mét ion CI” di vao song song véi mét ion HCO; di ra) Ton
H' vin chuyén c.ung hctat glucose, acid amin theo dang van chuyen cung chiéu. H' con
van Chuycn vai (a , K" theo dang ddi chiéu anuport Cac chét dién giai duoc van
chuyén qua mang é bao con nho su chénh 1éch vé gradient nong do.

3.2.3. Piéu hoa trao doi mudi nwoc

(3 nguai khoé manh can béng nuge va cac dign giai trong co thé ludn duoc duy tri.
Ca ché diéu hoa can bang mudi nudce bao gbm céc co ché thin kinh va co ché thé dich
v&i su tham gia ctia mét s6 co quan 1ign ho4, than, phdl Va da.
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— Co ché than kinh

Cac receptor lhzim‘lhéu vi cac receptor thé tich cia ving dudi déi nhdy cam vdi
nhimg thay déi vé ap sudt tham thau va thé tich tuan hoan. Khi ap sudt thim thiu huyét
tuong tang tir 1 - 2% sé kich thich sy bai tiét ADH vao hé tudn hoan tang 4 lan. Nguoc
i, khi ap suat thim thiu giam 1 - 2% s& ngimg bai tiét ADH.

— Co ché thé dich

Di¢u hoa trao d6i mudi nudc chiu sy chi phdi cta nhiéu hormon nhu ADH,
aldosteron, atrionatriuretic protein (ANP).

+ Hormon chdng bai ni¢u vasopressin hay ADH: 1a peptid dugc 16ng hop & viing
duoi doi va dy trir & hdu yén. ADH lam tang t4i hdp thu nude ¢ dng thin, cd dic nude
tieu. Giam ADH. giam tai hip thu nuéc, nude bi dao thai nhiéu va gy dai nhat.

+ Aldosteron: 14 hormon v6 thugng than, c6 tac dung tang tai hip thu Na' & dng
than. Diéu hoa bai tiét aldosteron qua h¢ théng renin-angiotensin-aldosteron-
atrionatriuretic protein (ANP): la peptid dugc téng hop & tim nhi cua tim ¢6 vai tro
trong can bang nuée va di¢n giai. ANP tac dong Ién lhan gdy tang bai tiét Na" va nuac
bang cach tang tée do loc cau thin va giam tai hap thu Na® ¢ 6ng than.

Tang ASTT

ADH
Ha Naln mau \\

| Gidm thé tich mau ANP S
[Tang thé tich mau Thén tang bai xuat natri va nudc

~

Angiotensin [l

N

Co mach
Aldosterone >

A’/ f

Angiotensinogen — Angu)tensun I

Remn

*Giém ap sudt than GilrNa+vaH,O

Hinh 8.3. Diéu hoa trao d&1 mudi nuéc bdi hormon va mot sb co quan

4. ROl LOAN NUOC - PIEN GIAI

R&i loan nudce - dién giai trong co thé rdt thudmg gap trén lam sang va ciing rat da
dang. Nguyén nhan gay roi loan nuéc dién rat phong phi. Vi vy viée danh gia ding
mirc dd va nguyén nhan gy réi loan la can thiét dé co bién phap diéu chinh rdi loan
dung va Kip thoi,

Nhimg r6i loan nuoe lrong ca the cd lhe la thua nude hodc thiéu nude. Nhimg réi
loan di¢n giai trong co tl ; dlen giai trong mau. Nhimg
chdt dién giai trong mau ifnurde cua huyét tuong la ion
Na' vaion K"

TAI LIEU PHUC VU THAM KHAO NOI B8O 157




CAU HOI LI'ONG GIA
1. Hay trinh bay vai trd va sur phan bd cac mudi v co trong co thé.

2. Hay trinh bay cac yéu té quyét dinh 161 su van chuyén va phan bd nudc trong
cor thé.

3. Hay trinh bay sur van chuyén nude va cac chat giira trong va ngoai té bio, giita
trong va ngoai thanh mach.

4. Hay trinh bay su diéu hoa trao di mudi nuéc.



Chuong IX
HOA SINH GAN

Mot trong nhimg chirc nang quan trong cla gan la chirc nang chuyén hoa chat.
Gan 13 co quan ¢o ty 1€ so vdi the trong dung thir hai sau h¢ co xvong (nang khoang 2
kg). Cac hoat dong chuyén hoa cua gan xay ra ¢ cac € bao nhu mé gan (chiém 80%
khoi luong gan) L4 cira ngd cua cdc chat vao co thé qua bd méy tiéu hoa, gan 1a mét co
quan d& bi nhiém bénh. Ty 1é bénh gan-mat thuong cao hon bénh ly cua cac co quan
khic va cac xét nghiém hod sinh dong vai tro rat quan trong trong viéc chan doan, theo
doi va diéu tri cac bénh ly cua gan.

I. THANH PHAN HOA HQC CUA NHU MO GAN

Thanh phn cic chét cdu tao gan thay doi tuy theo diéu kién hoat dong, an udng,
thoi ky hoat dong cua co thé.

Bang 9.1. Thanh phan hoa hoc cda gan tinh theo ty Ié %

Cac chét Ty 1& %
Nude 70-75
Chét khd 25-30
Protein 12-15
Glycogen 2-10
Glucose 0.1
Lipid trung tinh 2,0
Phosphalipid 25
Cholesterol 23
Cac chét khoang it
Cac vitamin it

Carbohydrat: Chiém khoang 2-10% trong lugng khoé cua gan tuy theo tinh trang
cor thé. Carbohydrat & gan chfive

HUBT
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Protein: Protein chiém khoang 1/2 trong lugng khd cia gan. Nhimg protein coa
gan la albumin, globulin, mét it nucleoprotein, collagen, ferritin, Ngoai ra, gan con chira
nhi¢u acid amin ty do nhuwr: cystein, methionin, tryptophan, arginin, glycin, histidin va
nhiéu nhét 13 acid glutamic.

Lipid: Lipid gan chiém khoang 5% trong luong khd cua gan, trong do 40% la
lipid trung tinh, 50% la phospholipid va 10% la cholesterol.

Enzym va vitamin: Gan dam nhén nhiéu chirc niing chuycn hoa quan trong cua
co thé nhd ¢6 mét hé théng enzym rat hoan chinh va ¢6 nhidu enzym ma cac td chirc
khac khdng c6.

Gan chira nhiéu vitamin A, D, K, céc vitamin nhém B (B1, B2, B12,..) va vitamin
C. Ngoai ra, gan con chira mdt s ion kim loai quan trong nhu: Fe, Na, K, Mg, Cu, Zn...

2. CHUC NANG CHUYEN HOA CARBOHYDRAT, LIPID, PROTEIN CUA GAN

Chuyén hoa chét ¢ gan xay ra rat manh, phong phu va phirc tap. Céc qué trinh nay
dién ra trong té bao gan véi nhimg dic thu khac véi cde co quan khac trong co thé.

2.1. Chitc ning chuyén hoa carbohydrat

Gan dong vai trd quan trong trong chuyén hod carbohydrate va 1a noi du trir
carbohydrat cua co thé dudi dang glycogen.

Khi ndng d6 glucose mau ¢6 xu huong ting trén mic binh thudmg (vi du ngay sau
bira an hoac sau khi uéng duong), lugng glucose tir thire an qua thanh ruét theo tinh mach
cura vé gan mot cach b at. gan s& giir lai glucose va ting qua trinh sinh tng hop glycogen. )

Gan c6 thé tdng hop glycogcn tir cac -ose khac (nhu galactose, fructose, va
manose) va tlr cac san phidm chuyén hoa trung gian nhu lactat, pyruvat, acetyl CoA...)
nho hé théng enzym xuc tac chi c6 & gan. Pay 1a diém khac nhau co ban giira gan va co
trong chuyén hoa carbohydrat. Khi co hoat dong nhiéu, glycogen hoac glucose & co s&
phan huy manh nhim cung cép nang luong, qua trinh nay sinh ra nhleu san pham
chuyén hod trung gian, cdc san pham chuyén ho4 nay sé duroc van chuyén vé gan dé tan
tao glucose va tong hop glycogen.

Khi glucose méau giam dudi mic binh thuong, gan s€ ting cudng phén huy
glycogen tao glucose cung cip cho mau. Mic du co va mot sb md khac ciing luu giiy
glycogen. nhung glycogen & cac mé nay khong thé thoai hoa cung cp glucose cho mau
vi enzym glucose 6-phosphatase - enzym can thiét ¢é xuc tic phan img chuyén glucose
6- phosphat thanh glucose tu do chi c6 & gan.

Glucose hinh thanh s& qua mang té bao gan vao mau va di dén cac mb cia co thé.
Nho kha nang nay, gan dong vai tro chu chét trong viée didu hoa duomg mau clia co thé.
Toan bé hé théng didu hoa dudng méau bing hormon hoin toan phu thudc vio sy toan
ven chire ndng gan.

O gan. glucose con duge chuyén hod thinh acid glucuronic, mét thanh phin cin
thict cho chirc nang khur ddc cua gan. Ngoai ra gan/tong hop heparin, mot chat chong
déng mau tir nhién c¢é ban chat 1a carbohydrat.
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2.2. Chirc niing chuyén hoi lipid

— Qua trinh tho& hoa hipid: Qua trinh B-oxyhoa acid béo xay ra manh mé & gan tao
ra cic mau acetyl CoA. Mbt phan nho acetyl CoA duoc d6t chay trong chu trinh acid
citric & gan dén CO; va Hy0 va _cung cip nang juong cho hoat dong cua gan; mdt phan
acetyl CoA duge gan su dung tong hop cholesterol. acid mat; phan lén acetyl CoA dugc
té hao gan s dung dé tong hop thé cetonic. Thé cetonic sau khi dugce téng hop & gan s&
vao mau va dén cac mé khic, & cic md nay thé cetonic duge chuyén trd lai thanh acetyl
CoA @@ cac md st dung, dac biét 1a ndo va than. Nhur vdy, thé cetonic Ja dang vén chuyén
acctyl CoA trong mau tir gan dén cac md khac.

— Qua trinh t6ng hap lipid: Nhidu co quan va mé trong co thé cb tdng hop lipid,
dac biét 14 mé m& ¢6 qua trinh tdng hop lipid manh. Tuy nhién tong hop lipid & gan ¢6
v nghia quan trong. Lipid dugc hap thu o rut dudi dang cac thanh phfin ciu tao nhu
glycerol, acid béo (hodc & dang nhimg hat nhd tuong rit nho), mot phan nho s& duoc tai
téng hop thanh lipid & té bio niém mac rudt va duge van chuyén vé gan trude khi dén

cac md khac. Gan tip hop nhiéu cac phospho lipid va gan ddng vai tro quan trong trong
viéc van chuyén lipid trung tinh, cholesterol ra khéi gan, tranh r dong m& ¢ gan. Khi
chirc ndng gan bi suy giam, qud trinh téng hop va van chuyén lipid ra khoi gan bi rdi
Joan c¢o thé din dén vt dong md & gan.

Gan tdng hop phan Ién cholesterol trong méau. Qua trinh este hoa cholesterol c¢o
thé dién ra & gan hodc huyét twvong va enzym xc tac cho cac phin img este hod nay chi
do gan san xuét. Luong cholesterol este hoa chiém khoang 60-70% lugng cholesterol
toan phin huyét tuong. Khi suy giam chirc niing gan, ty lé cholesterol este hoa/
cholestcrol toan phan sé& giam.

2.3. Chirc ning chuyén hoa protein

Gan tdng hop toan bd albumin va mét phan globulin huyet thanh. Ngoai ra, gan
con tdng hop fibrinogen, ferritin, prothrombin cling nhu phén 1on cac protem huyét
tuong khac. Khi suy giam chirc nng gan, ty s6 albumin/ globulin (A/ G) s& giam, va
xuat hién cac rdi loan vé dong mau.

Gan con tong hop rit nhiéu cac acid amin tir c4c acid cetonic dé cung ¢ap cho cac
mo tong hop protein.

Gan chira nhiéu enzym xuc tic cho qua trinh thoi hoa acid amin, ddc biét cic
cnzym transaminase xtc tic qua trinh trao déi amin nhue AST (GOT) va ALT (GPT). Khi
1é bao gan bi ton thuong, cAc enzym fransaminase dugc giai phdng khaoi t& bio va ting
cao trong huyét thanh, c6 khi tang gap nhleu 1an binh thudng (dic biét 12 ALT). Trong
mat s6 trudomg hop ton thuong huy hoai té bio & murc d6 séu hon, mdt sb enzym & ty thé
van nhv glutamat dehydrogenase (GLDH) ciing xudt hién va tang cao trong huyét thanh.

Gan c6 vai tro rat quan trong trong qua trinh khir ddc. Gan 14 noi duy nhit téng
hop uré nho qua trinh tdng hop uré tir NH;, mét san phdm ca qua trinh thoai hoa acid
amin. Cac enzym tham gia qué-trinh tong uré-&-gan-hoat-déng manh; khi 3/4 td chirc
gan bi huy hoai hodc cit bo. chic adng dng Hop e\ cus gdn van binh thuong.
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Gan tham gia vao qua trinh thodi hod hemoglobin, tao bilirubin ty do va déc biét,
tao bilirubin lién hop (dugc goi 1a sac to mat) dé dao thai qua mat.

3. CHUC NANG TAO MAT

Gan san xuit mat lién tuc, du trit trong ti1 mat va bai tiét tirng dot vao ta trang.
[.wong mat bai tiét trung binh hang ngay & nguoi trudng thanh 1a 1000 ml.

3.1. Thanh phin ho4 hoc ciia mit

Thanh p115n hoa hoc chinh ctia mat 12 mudi mat, sic td mat, cholesterol.

Bang 9.2. Mot s6 @3c tinh va thanh phan hod hoc chinh clia mét

Mat & 6ng gan Mat & ti mat

Ty trong 1,009-1,013 1,206-1,048
pH 7.5 6.8
Nuéc §7,6% 86%
Chét khé 2,4% 14%
Mudi mat 0,6% 7%
Mugcin, sac té mat 0,5% 4,1%
lon vé co 0,7% 0,8%
Lipid trung tinh 0.3% 1,9%
Acid béo 0,08% 0.1%
Phosphatid 0,05% 0.2%
Cholesterol 0,15% 0.6%

Thanh phan quan trong nhét ciia mét 12 acid mat. Céc acid mat 1a san pham thoai
hod cudi cling cua cholesterol & gan. Trong mat ngudi cé ba acid mit chinh 13 acid
cholic, acid deoxycholic va acid litocholic. Cac acid mét khong dugc bai tiét tur do trong
mat ma duge lién hop voi glycin va taurin (mot din xuét cua cystein) rdi két hop voi
Na' hodc K tao thanh cac mudi mat.

Mt thanh phin quan trong khac ctia mat 13 sic t6 mat. Sic t§ mat 12 san phim
thoai hoa ciia hemoglobin. Sc té mét chu yéu la bilirubin hen hop va bilivecdin. Mat ¢é
mau vang (mau cua bilirubin); mat trong tii mat c6 mau sdm tir xanh 14 cay dén nau
nhat (do bilirubin bi oxy héa thanh bilivecdin va bi ¢ dac).

3.2. Tac dung ciia mat

Mait duoc tao ra & té bao gan, dua xudng du trir & tii mét va dugc dua xuong ta
trang khi thire an duoc dua tir da day xuong t4 trang. Rudt hdp thu tir 80%-90% acid mat
va dua trd lai gan, phan con lai duge bai xuAt theo phan ra ngoai.

Mudi mat c6 tac dung nhii tuong hoa lipid cta thire an, 1am tang dién tiép X1c cua
lipid véi enzym lipase, dong thoi hoat hoa lipase giup cho tiéu hod lip:d duoc dé dang.

Mit con c6 tac dung lam ting nhu déng rudt vi-toomg mat hang ngay dugc bat
xuat xudng rudt rat lom.
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Ngoai ra, gan con dao thai rat nhiéu chat doc cing nhu san pham cla cac qua trinh
chuyén hod qua viéc bai xuat mat xuong rudt roi theo phan ra ngoai.

4. CHUC NANG KHU bQC

Co thé ludn phai dbi mat vdi cac chit doc hai do chuyén hoa cac chit sinh ra (cac
chat ddc ndi sinh) hoje do duge dua vao tir bén ngoai theo thire 3n va nude uf)ng (cac
chat doc ngoai sinh). Dé ton tai, co thé phai ¢ mot co ché chéng lai cic tac nhan ddc
hai va vai trd quan trong nay do gan dam nhiém.

Cac chat ddc noi sinh ( H;0,, bilirubin tr do, NHj, ..) va ngoai sinh (alcol, thube
khang sinh, thude ngu,..) duge gan giir lai dé chuyén thanh cac chat khong doc va dao
thit ra ngoai. Gan thuc hién chire nang khir doc theo 2 co ché:

4.1. Co ché ¢6 dinh va thai trir

Theo co ché nay, cic chat doe khi dén gan duoc gan giir lai rdi dao thai nguyén
dang theo dudng mat va khéng bi bién dbi vé mat hod hac, Cac chét doc bao gom cac
mudi kim loa) nang (mum Cu, Pb,...), mot sd chat mau.

Ngudi ta ¢o thé thim do chire nang khir ddc ciia gan bang cach tiém mot chat mau
{(hhdng hodc it d9c) vao méu tinh mach va lay méau, dinh lugng chit mau tai nhimg thoi
diém nhat dinh. Néu chirc nang gan tot, chat mau s& bj gan giir lai dé thai trir qua dudng
mat va ham luong chat mau trong mau sé giam nhanh chéng theo thai gian.

4.2. Co ché héa hoc

bay la cach khut dic chinh va quan trong cua gan. Ddc diém cua qud trinh nay la
char die dieoe bién ddi hod hoc thanh chit khong doc, dé tan trong nudc dé dao thai ra
ngoal. Vi dy nhw qua trinh tao uré tir NHs, qué trinh thuy phan H,O,.

Kha doc theo co ché hoa hoc gdém nhimg qua trinh chinh sau:

— Phan ung oxy hod: Phin (mg oxy hoa cac chét hod hoc hoic thude ctia gan
duoc thire hién bot cac enzym cytochrom P-450, flavin monooxvgenase, amino oxidase
hoac cac dehydrogenase.

— Phan wng khee: Khi aldehyd va ceton, khir nhdm nitro.

— Phdn img thay phan.

— Phdn iimg lién hop: Lién hop véi acid glucuronic, acid sulfuric. glycn, ... Vi
du: bilirulin tur do, phenol. cac din xudt phenol, cac steroid,... lién hop véi acid
glucuronic dao thai theo duong mat hoac theo nuée tiéu.

5. MQT SO XET NGHIEM HOA SINH THONG THUONG PANH GIA TINH
TRANG BENH LY CUA GAN

Bénh ly vé gan co thé gay 14n thuong té bao gan, gay tinh trang r mat hoac gay
suy giam chirc néng té bao gan. Tuy Joai bénh va giai doan bénh ma mirc 46 t6n thuong
té bao & mat hode suy giam ¢hire nang gan s biéw hign'd nhimg mite dé khac nhau.
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S.1. Cac vét nghiém dinh gis ton thwong huy hoai té bao gan

~ Aminotransferase (Transaminase) huyét thanh: Asparat-aminotransferasc
{AST) hay glutamat oxaloacetat transaminase (GOT) va alanin-aminotransferase (ALT)
hay glutamat pyruvat transaminase (GPT) 1a 2 enzym dugc sir dung rong rai trong danh
gia sy tén thuong cua 1é bao gan. AST dwoc phén bd rong rii trong cic mé cua co thé,
c¢6 nhiéu & gan, tim. co xuong; hoat 46 AST va ALT binh thuong 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 12 enzym gin ¢ mang té bao co
nong do cao trong than va gan. y GT ¢6 ndng do cac trong gan, than va tuy. Hoat d6 y GT
binh thuong trong huyet tuong do & nam gidi 1a 9-40 U/L va & nit gidi 1a 9-35 U/L.

— Lactat dehydrogenase (LDH) huyét thanh: Hoat a5 LDH binh thudng trong
huy¢t thanh do ¢ nam la 135-225 U/L va & nir 1a 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 cic isozym (LDHS ¢6 nhidu nhat & gan, co xwong) LDH1 c6 nhiéu & co tim.

— Glutamat dehydrogenase (GLDH) huyét thanh: 1.3 enzym c6 nhiéu o ty thé 1é
bao gan, m, than. Hoat d6 GLDH binh thudng trong huyét trong do & nam giéi la 9-40
U/L va ¢ nir g16i 1a 9-35 U/L.

5.2. Cac xét nghiém danh gia tinh trang i mat

— Phosphatase Kiém (ALP = alkaline phosphatase) huyet thanh: ALP cé
ngudn gde chit yCu & xuomng (tao cot bao), phén nhé hon & microsom gan va vi vay ALP
duoe st dung nhiéu nhét trong chdn doan 14m sing bénh gan va bénh xuong. Hoat d6
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 tur do huyct thanh (4 nhimg théng s0 c6 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 tu do < 0,8 mg/dL
(bilirubin lién hop < 0,2 mg/dL).

§.3. Cac xét nghiém tham do, ddnh gia chirc nang gan

— Nghiém phap BSP: Nghiém phap can cir vao kha nang giir chét mau bromo-
sulfo-phtalein (BSP) trong huyét trong va thai vao mat cua gan.

- Albumin huyet thanh: Nong dd albumin huyét thanh binh thuémg dao ddng tir
35 ¢/l- 50 g/L, chiém 53% - 65% protein toan phan huyét thanh. Albumin 1 protein ¢6
y ng th’l nhét dé dinh tinh kha nang tong hop chét cua gan.

— Alpha-foetoprotein (AFP) khong phan anh tén thuong gan hoac suy giam
chirc nang gan ma thudng dung gidp chan doan ung thu gan nguyén phat. AFP la mét
glycoprotein ¢6 & béo thai va bién mét sau khi sinh 4 tuan do gan ngimg téng hop. AFP
tang rat cao, hang tram lan $o v&i binh _thuong ¢ ung thu gan nguyén phat, tang it hon &
ung thu gan thir phat, viém gaa virus CAp) viem \ganvman Mnh.
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CAU HOI LUONG GIA
I. Néu thanh phan hoéa hoc va vai trd ctia mat trong tiéu hoa lipid & rudt.
2. Vai trd ctia gan tham gia vao diéu hoa glucose mau.
3. Y nghia cia viée tao thé cetonic gan?
4. Vai trd cia gan trong chuyén hoa protein.
5. Trinh bay cic co ché khir dac cha gan.

6. Trinh bay mdt sb xét nghiém thong thuong danh gia tinh trang bénh 1y ciia gan.
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Chuong X
HOA SINH THAN VA NU'O'C TIEU

I. THAN

Hai thin cua ngudi truong thanh néng khoang 300 g, chiém 0,5% khéi luong co
thé, Than si dung téi 8 - 10% tong lugng oxy cua co the Hang ngay khoang 1.000-
1.500 lit mau qua than, lrong d6 10% lam nhiém cu cung cép chét dinh dudng cho thin
va 90% lam nhiém vu bai tiét. Than cé cac chirc nang chinh sau: bai llet cac chat can ba;

tham gia diéu hoa thang bang acid-base; tham gia chuyén hod cic chat va tong hop mot
s0 chit chire nang néi tiét.

1.1. Chirc niing bai tiét

Sur bai tiét nudce tiéu xay ra & don vj Chﬁ? ndng cua than la nephron. Méi than cé
khoang I - 1.5 tri¢u nephron. Mai nephron gom mdt b6 bao mach duge boc bai bao
Bawman, ong thin (bao gém éng lugn gan, qual Henle, 6ng luon xa va ong gop). Sy bai
tiét nudc tiéu nho hai qua trinh si€u loc va tai hép thu. Siéu loc la giai doan diu cua qua
trinh tao thanh nude tiéu, hang ngay c6 ti 180 lit nudc tiéu ban dau dugce hinh thanh,
Qua trinh tai hap thu xay ra & 6ng than.

1.1.1. Qud trinh loc & cau thin

Mao mach ciu than cho nude va cac chat ¢o phan tir nhé trong méau qua lai dé
dang va nhu mgt mang chan cac phan tr ¢6 kich thude lom (cac protein ¢ trong lu(,rng
phan tr >70.000). Vi viy nudce tiéu ban diu (nuoc tidu & trong bao Bawman) c6 nong
do cac chit gidng nhu trong huyét tuong trir protein). Nhi¢u yéu té khac nhau dnh
hwong dén qua trinh siéu loc cua than: kich thuéce cta phan tir duge loc, tinh trang huyét
dong cuc bd hay luu lugng mau, sy tich di¢n va hinh dang cua phan tir protein.

Mang mach cau than dugc ciu tao bai 3 16p:

~ Lép ndi mac bao (B . LD\

cura s6 duong kinh 500 - 100 Gh THU VIEN
=” HUBT

b mach, & day co nhimg
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~ Mang co ban: La 16p giita, gém 3 [op day khoang 3200 A..

— Mang bitu md tiép giap véi bao Bawman: La nhimg t€ bao cao 350 — 500nm,
c6 nhiing khe trong khoang 250 -500 A .

1.1.2. Qud trinh 1di hip thu é& éng thin

Ong thin duoc cau tao bai mot [9p té bio ¢ cdu tao nhu nhung mao. Cac chét
duge tar hap thu o ong than rat khdc nhau.

~ Chdl khing dwoc tdi hdp thu: Mot s6 chét duge dao thai qua cau than nhung
Khong dugce 1a1 hap thu ¢ 6ng than nhu inulin, manitol, natri hyposulfit. Vi vay do d6
thanh thai cda cac chit nay dé danh gia mirc d6 ton thuong ctia cau thén.,

— Tdi hdp thu hoan toan glucose: Trong diéu kién binh thuong, glucose duoc loc
qua (,z"m than véi tde d6 150 g/24 gid va hau nhu dugc 1ai hdp thu hoan toin nén trong
audce tidu chi ¢6 6 mp/24 gid. Qua trinh tai hap thu & ong luon 1 qua trinh vén chuyén
tich cuc can nang luong 1a ATP va nho chét déng van chuyén, do 1a s hap thu Na™.

— Tdi hdp thu 99% nuée: Nude duoe tai hap thu & éng luon gan. éng luon xa,
quai Henle va éng gép. O éng luon gin, nude dugc tai hap thu 80%. str tai hip thu nudc
& day duoe goi 12 su tai hdp thu “bat budc”, nudce duogc 141 hap thu cung voi natri, sy tai
hap thu Na~, CI" va nudce 1a tuong duong cho nén nurde tiéu khong bi ¢d dac hoiac hoa
loang. e} quai Henle va ong feon xa, 90% luong nude con lai duoc tai hap thu. phu
thude vao ADH mot hormon chéng bai niéu.

— Tai hap thu phan lén Na*, CT va uré: Sy tai hap thu Na* rit phuc tap, & ong
lron gan 70% mu01 duoc tai hap thu. Su hap thu thay d6i nguoc chiév voi ap luc dong
mach than. Yéu 10 chinh gy su tai hip thu 13 4p suat thim than va dp luc thuy tinh
trong mao mach dng than. Su giam cua dong mau qua than (ha huyé &t ap, giam thé tich
mau) gdy tang su tdi hap thu & ong lugn gan dé ha thép luong Na”™ dao thai ra nudc tiéu

\a npuoc lai.

Su tai hap thu Na” & éng luon 14 qua trinh tich cue doi hoi nang Iuemg ém tuong
duong voi sy tieu thu 24 g glucose/24 g1, nghla la chiém 90% su tiéu thu oxy cua thin.
€1 duoe tai hip thu thy déng song song véi Na O quai Henle, su tai hap thu Na" Ia thy
dong theo gradient dién thé gay ra bai Cl. O bng gop ciing ¢6 su tai hap thu Na” va chiu
anh huong cua aldosteron. Cudi cung luong natri con lai trong nude tiéu 1a 100 — 150
mEqg/24 210,

Uré dugc tai hdp thu dén 40 -50%, 12 qua trinh tai hap thu thy dong hoan toin va
phu thude vao nong dd uré trong mau.

- Chat ditoc bai tiét & cdu thdn, é'ng thdn va tai hd'p thu o 5ng thdn: Acid uric
dure cau thin loe khoang 6 mg/pht, dng thin bai tiét khoang 6 mg/phit. O dng than 95
- 985 lugmg d6 duoc tai hap thu, lueng acid uric dao thai khoang 0,33 mg/phut tuong
duomg 600 mg’ 24 gio. Creatinin dugc loc qua cau thin va ciing duoc tai hdp thu & bng
than. Creatinin dugc coi nhir mMALchi §6 a8 theo dai chire nang than.
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— Tdi hdp thu protein: Than ta hap thu phan lon nhimg protein da dugc loc qua
cau than. 99% albumin loc qua cau than duge 1ai hap thu o ong luom gan. Déi véi cac
protcin ¢6 trong luong phén tir nhé ciing dwoc ta hap thu hau hét & dng luon gan. Boi
viy, protein dugc ddo thai ra nuéc tiéu mét luong khang ding ké. Cac xét nghiém thong
thuong khong phat hién dugc va duoc coi nhr khang ¢d protein.

1.2. Chirc ning chuyén hos

Chuyén hoa chat xéy ra & thin rit manh nhim cung cip ndng lugng cho than hoat
dong {than sir dung 10% hrong oxy cua toan co thé).

~ Trong than chuyén hoa carbohydrat chiém wu thé, chu trinh pentosc xay ra
Kkhéng manh. chua yéu 13 con dudng dudng phén.

- V§i chuyén hoa lipid, céc lecithin duge khir phosphat nhé glycerophosphatase,
cac thé cetonic duogce thodi hoa hoan toan,

— V&i chuyén hoa protein, than cé nhiéu hé théng enzym khir amin. Ciing nhu
gan, than <o qua trinh khir nudce cla creatin tao thanh creatinin va ngimg tu acid benzoic
vl glycin dé tao thanh acid hyppuric.

[.3. Vai trd ciia thin trong thing bing acid - base

Thén diéu hoa thing bang acid - base bang céch tai hip thu bicarbonat, giir lai Na*
bai tiét H" va dao thai cac acid khong bay hoi nhu acid lactic, thé cetonic, acid sulfuric
(san phim cua chuyén hoa protid), acid phosphoric (san pham cua chuyén hoa cac
phospholipid). Cac acid nay két hop v&i cac cation ma chil yéu 1a Na®. Cac cation nay
s& duoc tai hap thu & té bao dng than thé chd cho ion H" dao thai ra ngoai.

Cé 3 co ché chinh 'dxeu hoa thang bang acid - base nhim duy tri hiong bicarbonat
co trong khu vuc ngoai té bao (hinh 10.1):

— Than 1di hap thu bicarbonat: Gin 90% bicarbonat duoc tai hip thu & onb lugn
gan. Trong té bao & ong than CO; va H,0 dugc tao thanh trong cac qua trinh chuyén hoa.
s& chuyén thanh H,CO: dudi tac dung cia carbonic anhydrase. HyCO; phin ly thanh H’
va HCOy . Jon H* duoc bai tiét ra khéi té bao éng than, HCO; cung v&i Na® duoc tai
hép thu tro 1ai mau.

— Thén dao thai ion H' didi dang muéi acid va acid khéng bay hoi: & bng luon
Xa ion H duoc dao thai thé chd cho Na* da dugce téi hip thu cing véi HCO3 , Na” tir
cac mudi phosphat dinatri chuyén thanh mudi phosphat mononatri, pH ciia nuéc tiéu
cling giam. Than dao thai cac acid khdng bay hoi nhu thé cetonic, acid sulfuric, acid
phosphoric.

— Than dao thai ion H duci dang muéi amon: Mot co ché nita cling xay ra @ bng
lrom xa 12 té bao dng thén bai tiét ion H" dudi dang mudi amoni. O té bao b6ng luon xa,
amonic dugc tao ra chi yéu do thuy phén glutamm dudi tac dung caa glutaminasc;
amoniac khuéch tan thy ddng ramrae tidu cung Vo T @36 thai dudsi dang muon amoni.
Hang ngay c6 khoang 30 — 50-mEq ion HY ditge \dd6- fHai duéi dang mudi amoni va
khoang 10 — 30 mEq duéi dang cac mudi acid khac:
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1.4. Chirc phin ndi tiét

Than ¢6 vai tro diéu hang dinh ndi mdi. thiang bang nudce - dién giai. va huyét 4p
thong qua hé thong renin - angiotensin - aldosteron.

Hé thdng bén canh cau than tdng hop bai tiét ra mot enzym la renin trong luong
phan tu 40.000. ¢é tac dung thuy phan protein. Renin dugc bai tict vao tinh mach than.
Trong mau, renin tac dung dic hiéu trén protein 1a angiotensinogen duge téng hop tu
gan. Renin thuy phan lién két peptid gira acid amin tha 10 va 11 gial phong anglotensin
I, Khong ¢6 téc dung sinh hoc gom 10 acid amin. M6t enzym khac cia mdau ¢t 2 acid
amin o dau C tan (His va Leu) cua angiotensin I tao thanh angiotensin II ¢6 cac tac dung

sinh hoc. Co mach va tang huyét 4p manh gip 50 lan so véi adrenalin. co co trom, tang
bai tiét aldosteron cua vo thuomg than.

A\ng,iotensin Il ¢6 doi song ngan. s& nhanh chéng bi enzym aminopeptidase thuy
phin cit Asp o dau N tdn tao thanh angiotensin [l Angiotensin 1T va 1l ¢6 chat thy 1hL

o ming té& bao ving cdu cua vo thuong thin va ching kiém soat su tdng hop. bai tiét
aldosteron.

— Su dicu hoa bai tiét va giai phong renin

+ Hg¢ thonf: than kinh giao cam va catecholamin diéu hoa giai phong renin qua
trung wan cua chat cam thy beta adrenergic (chat giai phong adrenalin). FI¢ giao cam bi
kich thich gay tang bai xuit renin.

+ Ihay doi ap sudt tiéu dong mach: ha huyét ap, luu lugng miu dén than giam
lam tang su bai tidt renin.

+ Tang nong do Na™ o 1€ bao ong than lam giam bai tiet renin va nguoc lai.

+ Angiotensin 11 tic ché ngugc lai su bai tiét renin. Hién twong (e ch¢ nguge nay
o vai (ro guan trong trong diéu hoa hé thdng renin — angiotensin (hinh 10. 2)

Kich thich hé giao cam

Angiotensinogen (-) Tang Na" té bio ng thin
L= L= \
! )
Angiotensin | RENIN WH@L huyét ap

!

Angiotensin 1 () (+)HaNa" té bao éng than

Hinh 10.2. Co ché diéu hoa bai suat renin
— 8w diéu hoa tong hop va bai tiér aldosteron

+ Nong dd Na" mau: S{rtong hop aldosteron ting Khi nong do Na" mau ha. Khi
Na' miu ha hon 10 mEg/l /aldosteron diroc fang-'tap hop bang cach chuyén
corticosteron thanh aldosteron.
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+ Néng d6 K™ mdu: su tang K™ méu sé& kich thich su chuyén cholesterol thanh
pregnenolon dé thanh aldosteron.

Nomb do Na’ trong mau tang (ap sudt thim thau khu vue ngoai t¢ bao tang va anh
huong den (& bao vung dudi ddi) gay tang bai suat ADH dan dén s tang tai hp thu
nuae ¢ onu than va tac dung tror lai dén sy bai tiét renin (hinh 10.3).

Corticosteron Cholesterol

Ting Na”/mau  Ha Na'/mau Y “*<+ TingK'

Aldosteron —I

Renin
TADH %ﬁ'

L

ANGIOTENSIN It ‘

Hinh 10.3. Diéu hoa ba: tiét aldosteron

Than bai 1iét véu 16 tao hong cu (erythropoietin). cic loai prostagladin va vitamin D3.

2.NUOC TIEU

Nude tiéu la dich bai suat quan trong nhét chita phan lén cic chét cdn ba cua co
th¢. Nhimg thay dm vé cac chi sb hoa ly va dac biét la nhang thay ddi vé thanh phan
hod hoc ctia nude ticu phan 4nh cdc rdi loan chuyén hoa.

2.1. Tinh chat chung clia nwéc tiéu
2.1.1. Thé tich nuéc tiéu

Thé tich nude tiéu trung binh ¢ ngudl Lon trong 24 gio khoang 1.000- 1.406 mL,
tuong duong 18 - 20 ml/kg thé trong. Thé tich nudc tiéu thay déi theo diéu kién sinh ly.
bénh ly. Luong nudce tiéu it khi udng it nude hoac 1am viée trong diéu kién am va néng
ra nhiéu mé hdi. Trong mét s6 trudng hop bénh 1y, nudc tiéu ¢6 thé >2500 mi./24 gior
(Vi du: bénh dai thido duong, ddi thdo nhat). Luong nudc ticu cing ¢o thé dudi 750
ml.724 gi& trong truong hop thidu niéu hodc vd niéu (viém cdu than cip, viém éng thin
ciap do ngd doc, mat mau, bong nang).

2.1.2. Ciic tink char vit Iy ciia nuéc fién

~ M sde: Nude tiéu cé mau tr vang nhat dén mau hd phach tuy theo huong
nude tiéu va dé dam dic. Nhing sic 16 chinh trong nuéc tiéu la cdc san pham c6 nito
nhu urobilin (san pham oxy hod cua urobilinogen), cac dan suat cda indoxyl. G bénh
gan - mat. nude tiéu cdé mau nau vang cha bilirubin. Nudc tiéu miau hong do ¢d mau.
Nudre tiéu duc nhir nude vo pao-do-co dudng chap,
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Nuéc tiéu binh thuong ldy trong dieu kign dung quy cach thuony trong suot Sau
mot dé mot thoi gian ngén, nude tidu xuat hién dam may van duc cia nhimg té bao ngdi
mo va urosomucoid, lo lung o gira hay day on;;, tuy theo ty trong nudc tiéu. Nude tleu
dé chd mat hay lanh ¢6 thé xuat hién can acid uric, mum urat hodc phosphat ling xudng
day lo. Khi dun gan s6i, mudi vrat s& tan, nmg mubi phosphat khdng tan trong moi
truomg trung tinh hodic kiém va tan trong méi truémg acid ahe.

— D¢ sanh: DO sanh cua nude 1iéu binh thuomg cao hon nudc. Khi ¢6 mau, mu,
protein, dudng chap nude tiéu sanh hon va ¢é nhiéu bot.

— Mui: Nudc tiéu co mui dic bié, dé ngoai khéng khi nudc tidu c¢6 mui khai do
uré bién déi thinh amoniac. Trong mét sé trudmg hop bénh 1y nudc tiéu ¢6 mui ceton,
mui hoi.

— Stre cdng bé mdt clia nwdce tidu: Suc cing bé mat cla nudce tiéu thap hon nuédc
khoang 64 — 69 dyne/cm (sirc cang bé mit cta nude la 72 dyne/ cm?). Trong viém gan,
tic mat, nudce tidu c6 mudi mat gdy giam strc cang bé mat.

- Ty wrong: T)" trong nudce tiéu thay doi trong ngay. Ty trong ciia nuéc tiéu 24
gir o diéu kién 15°C dao ddng trong khoang 1,005 — 1,030, trung binh 1a 1.018 + 0,022.
Trudng hop dai thao dudng, ty trong nudc tiéu c6 thé t&i 1,03 — 1,04, truong hop dar
thao nhat ty trong nudc tiéu thap.

— pH: pH cia nude tiéu 24 gio hoi acid, trong khoang 5 - 6 pH, trung binh la 3.8.
ptl nude tiéu acid do su c6 mat cua acid acetoacetic, acid uric, phosphat acid va cac
mudi amoni. pH thay dbi theo ché d6 an: an nhleu rau, pH nudce ticu acid nhe. ¢6 Khi
trung tinh hodc hoi kiém; &n nhiéu thit pH nudce tiéu acid manh; lao déng manh vé co
bap. hoat dong thé duc thé thao 1am ting dé acid cia pH muée tidu. Trong dai thao
duong ning, pH nudc tiéu acid do bai suit cac thé cetonic. Cac tnrong hop viém hé than
va bang quang, pH nudc tiéu trd nén kidm do phéan tmg 1én men amoniac. O bénh nhan
viém da day da acid, pH nuoc tiéu sau bita in thuong kiém.

2.1.3. Thanh phin hod hpc cia medc tiéu

Bang 10.1. Thanh phén trung binh c&c chat trong nwéc tiéu 24 gidy

| Anion (gam)

oo

Cation (gam)

Chét hivu co (gam)

clorua 6 -12
phosphat 2,5 - 4,0
sulfat 2,0 - 3,5

Na‘ 4,0 -6,0
K'20-3,0
Ca™0,15-0,25 -
NH 0,3-1,2
Mg'* 0,10 - 0,20

ure 20 - 30

creatinin 1,0-1,8
aciduric0,4-0,8

acid amin 2,0 - 4,0
acid hyppuric 0,1 — 1,0
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Cadc chat vo co

— Clorua: Néng dé clo trong nuoe tidu phu thudc vao ché dd an. Trong viém
than, nhiém tring clo giam trong nugre tiéu.

=

— Phosphat: Sy bai suat phosphat tang ¢ nuée tiéu gap trong cac bénh nhuyén
Xrang, t nang tuy én giap va thiéu nang can glap trang.

Cdc chit hivu co

~ Uré: Luong nito tir uré trong nudc tiéu chiém 80 — 85% unito toan phi‘m cua
nude tidu. Nong dé uré trong nuoce tiéu ty 1& thuan voi ché do 3n giau dam. sbt cao, dai
thiao dudmg, uu ning tuyen thuong thén, nhlem ddc asenic va phospho. Nong do ure
trong nude tiéu giam do tén thuong biéu moé dng than nhw viém than cap do nhiém doc.

~ Creatinin: Su bai sut creatinin trung binh & ngudi truomg thanh nam giti 1a 20
- 25 mg/kg thé trong. Teo co, thodi hoa co, wru nang tuyén can gidp trang creatinin trong
nude téu tang.

— Acid uric: Ché do an nhiéu dam, luong acid uric tang Trong viém than, b¢nh
chuyén hoa nucleoprotein & té bao nhu bénh bach ciu, acid uric nude tiéu tang.

— Acid amin: Nudc tiéu chira tat ca acid amin, mdi acid amin chi??m khoang 10 -
30 mg trong nudc tiéu 24 pio; riéng glycin va histidin ¢é ndng do nhiéu hom, khoang
trén 100 mg/ 24 gid. O phu nir sur bai suét histidin cao nhit vao gita ngay thir 15 - 20
cua chu ky kinh nguyét .

— Céc hormon, vitamin, enzym: Trong nudc ticu ¢6 amylase; cdc vitamin B1, PP,
C va cac dang dan xuat cda ching; cac hormon sinh duc nam, sinh duc nir. vo thugng
than duot dang dan svat gluco lién hop.

Viéc dinh luong mét sb chét trén trong nude tiéu ¢6 gia tri chin dodn mét sé bénh.

2.2. Céc chit bit thwong trong nurée tiéu

Cic chét duge goi la bat thuong 1a nhimg chét chi xuét hién trong cic truong hop
bénh ly.

~ Carbohydrat: Nudce tidu binh thudong c6 mot lwgng nho céc ose nhu: glucose,
fructose, arabinose, galactose, nén nudc tiéu cé tinh khir yéu va khé phat hién bang
phan ung khir thuée thir Feling. Trong bénh dai thao duong, nong dd glucose trong mau
tang qua ngudng (1.7 g/l ) va bi dao thai ra nudc tiéu. Trudng hop glucose mau khong
cao nhung kha ning tai hap thu cua 6ng thin giam, thi glucose xuat hién trong nudc
titu. Trong modt s6 bénh rdi loan enzym bam sinh trong nudc tiéu suit hién galactose,
fructosc.

~ Protein: Nudc tiéu binh thudng ¢6 mot hugng nho protein. khoang 50 — 100
mg 24 gio. bao gém 55-60% nguon gbc huyét thanh (trong d6 40% la albumin, con lai
la IgG va cic manh cua IgA, chudi nhe lamda, kappa) khodng 40% la cac glycoprotein
cé ngudn goc tir thin va cde duong dan nude, ticu Vgi; nong dd pretein it, cac xét
nghi¢m thong thuong khong phdt hién dwoc nén nudce fieu ngudi binh thudmg dugce coi
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14 khéng ¢é protein. Nong do protein trong nude tiéu >150 mg/24 gio dugc col 1a bénh
lv. Bénh ddi thao duong véi ton thuong sém & than xudt hién mot lwong albumin rit
nhy trong nude tidu, goi la albumin niéu vi luong.

— Cdc chat cetonic: Nude tiéu binh thudng chira vai miligam acid acetic/1 lit nudce
ticu v vai ram miligam acid beta hydroxybutyric. Cac chat nay tang trong trudng hop doéi
lau nezdy, trong bénh dai thdo dudmg va sau mdt s6 truomg hop dung thudec mé.

= Sdc 16 mgt, muéi mdr: Sic th mat 1a bilirubin lién hop, sdc td mat va mudi mat
xuat hién & nudce tiéu trong cic truong hop ton thuong gan va dudong mat, nhat 1a trong
cac truong hop vang da do viém gan va tic mat.

— Hbng cdu va hemoglobin: Nudc tiéu c6 hdng cau trong viém thin cap, lao than
va ung thu thin. Nude tiéu co hemoglobin trong cic trudng hop st rét ac tinh, hoang
dan do tigu huyét, bong ning.

~ Porphvrin® Ngudi binh thuong hang ngay bai suit khoang SO —200 mg
porphyrin. Co hai loai porphyrin ni¢u: (1) porphyrin niéu vé can nguyén nhan di truycn

do thiéu mat enzym cua qua trinh tong hop Hem & tuy xwong hodc & gan; (2) Porphyrin
niéu thtr phat do nhiém cdc chdt doc ¢6 tac dung e ché qua trinh tng hop Hem.

— Dudng chdp: Nude tidu cé dudng chép trong truong hop bénh piun chi gy tén
thuong bach mach tai chd lién quan téi duong bai suat nude tiéu.

— Nitrir: Nitrit duge tao thanh tir nitrat bi kht boi cac enzym reductase do mot s6
vi khuan san xuat ra. Vi viy su c6 mit nitrit trong nude tiéu biéu hién hién tuong nhiém
trung duong tiét ni¢u.

CAU HOI LVONG GIA
1. Trinh bay co ché loc va tai hap thu protein cla than.
2. Trinh bay yai tré cia than trong thang bang acid-base.

3. Trinh bay c4c chét bat thudng trong nuéc tiéu.
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Chuong X1
HOA SINH MAU VA DICH SINH HOC

1. HOA SINH MAU

Mau luu thong trong hé tuan hoan va thyc hién nhiéu chirc ndng sinh ly quan trong.
Mau nguoi chiém khoang 1/13 trong lugng co thé (dao dong tir 4-5 lit). Mau tdp trung
nhi¢u & co (40%), phdi (6,5%) va than (7, 5%). Su phan b6 mau trong co thé thay doi tiy
theo trang théi sinh ly cua co thé. Méu gom c6 huycl twong chiém 55-60% thé tich mau
v huyét cau (gbm hong ciu, bach cau va tidu cau) chiém 40-45% thé tich mau.

1.1. Céc chire niing sinh ly cua mau

— Chikc nang dinh dwédng: Mau van chuyén cic chit dinh dudng (tir hé lhémg
t1éu héa) tdi cac mo.

~ Chike ndng bai tiét: Mau van chuyén céc chat can ba (san phim thoai hoa chat)
tir cic md 1Gi co quan bai tiét (thin, da, phoi, rudt) dé dao thai ra ngoai.

~ Chire ning hé hap: Mau dua oxy tir phdi dén cic mé cua co thé dong théi thu
nhan CO2 tr mé dén phoi va dao thai ra ngoai.

— Chike ning bdo vé: Thong qua hé théng bach cdu, khang thé, khang doc t6...co
O trong mau.

— Chic ning diéu hoa: Mau lham gia diéu hoa théng qua vigc van chuyén cac
hormon tir cdc tuyén ndi tiét dén cac td chirc. Mau duy tri thang bang acid - base cua co

thé. Mau diéu hoa thang bing nudc nhdr tac dung lén sir trao ddi nude gitra dich luu
théng va dich md. Ngoai ra mau con tham gia diéu hoa than nhiét.

Vigc nghién ciru vé mdu coamey oi y E&ban  boi nhimg thay doi cac
chi so hoa ly cua mau cing /g \ w ll oc¢ dqua mau phan anh nhimg

thay d6i chie nang caa nhiéufe
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1.2. Tinh chit ly héa cia mau

— Ty trong: Binh thudng ty trong cta mdu tir 1,050-1,060 (trung binh 1,056),
trong do ty trong huyét twrong 1,024 va ty trong huyét cau 1,093.

~ D¢ nhor: Binh thuong do nhét cua mau gap 4-5 1an so véi nude & 38°C. PO
nhdt cia mau phu thude viao sb lwong huyét cdu va ndng dd protein.

— Ap suit tham théu: Yéu tb quy'ét dinh 4p suit thAm thiu cia mau 1a cac phan
tr hitu co va cac ion ¢6 trong mau, chil yéu 1 Na®, CI', HCO5™ va céc chat khiéc.

- Chi so khiic xa: Chi sb khac xa cua huyet tuong thay doi tir 1,3487 den
1,3517. Chi sé nay phu thudc vao ndng d6 cac mudi vd co va ndng do protein (chi yéu
1a ndng dod protein).

— pH va h¢ dém cida mdu: pH mau ngudi va dong vét cao cap hfmgldin‘h, dao
dong trong khoang 7,38-7,42. pH méu ludn dugc duy tri on dinh nho co ché diéu hoa
manh mé thong qua cac hé thong d&m cia mau va su diéu tiét cia cac co quan nhu phoi
va than.

1.3. Thanh phin ciia mau

Mic du ¢6 nhidu chét khac nhau khong 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 cia mau
phan anh tinh trang sinh ly cda co thé.

Thanh phan hoa hoc cia mau toan phan, huyét trong va huyét cAu rit khac nhau.

Bang 11.1. Ty i& nuwdc va chat khé trong mau

Nwéc (%) Chét khé (%)
Mau toan phan 76 -85 15-24
Huyét twong 90 - 91 9-10
| Huyét cau 57 -68 32-43

1.3.1. Thanh phin huyét cau

Hong cdu: S6 luong hong ciu ngudi ¢ nam gioi: 4,5-5 triéw/mm?, nit: 4-4,5
triéw/mm°. Chire néng chinh cua hong cau la chirc ning hé hap (van chuyen 02 va CO,).
Ngoai ra hdng cau con tham gia diéu hoa can bang acid - base trao d6i mudi - nudc,
khir doc H,0, va nhiéu qua trinh chuyen héa khac.

Thanh phan hoéa hoc cua hong cAu: 57-68% la nudc, con lai 13 chat kho.
Hemoglobin chiém khoang 95% céc chét hitu co, tuong duong véi 43-40% khéi lugng
hon&> cau hay 15 g hemoglobin/dL. mau. Lugng hemoglobin thay doi theo lioa tudi va cé
nhiéu loai hemoglobin. Ngoai hemoglobin, hong cdu con chira mdt sb protein khic nhu
cac enzym, cac protein cdu tric va cac san phim chuyén héa khéc.

Mang hong cau’ ¢ chira che-chat quyet dinh-nhém-méw-mang tinh khang nguyén
cua hong cau, ban chat 1a gluco-protein va gluga-lipid,
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Bach céu: S5 lugng bach ciu trong | lit mau khoing 7000/mm’> & nam va
6.800/mm” & nir. Khac v6i hdng chu, bach chu c6 nhan, ¢é ty thé, néng do acid nucleic
cao va ¢6 qua trinh phosphory!l oxy héa. Bach cau chira nhidu gly cogen, protein, cac
enzym chuyén hoa carbohydrat Chirc néng cua bach cdu 14 bao vé co thé théng qua co
ché mién dich té bao va mién dich dich thé.

Tiéu cdu: L3 € bao dic biét khdng c6 acid nucleic. Thanh phe“m tiéu céu gém:
nrotein 57%, lipid 19%; carbohydrat rat it. Chitc nang co ban ctia tiéu cau 1a tham gia
qua trinh dong mau.

1.3.2. Thianh phan huyét twong
Huyét tuong gdbm 91% [a nudc va 9% 14 chit kha.
Thanh phin khi

100 ml mau déng mach chira 18 dén 20 ml oxy trong d6 ¢d 0,3 ml ¢ dang hoa tan,
con lai két hop vdi hemoglobin cua hf)ng céu Trong 100 ml ¢6 45 dén 50 ml CO,, trong
d6 75% & huyét twong, 25% & hong cdu va t6n tai ca & 3 dang: hoa tan, dang HCO; va
dang két hgp vé1 hemoglobin.

Cdc chat vo co

Cac chit vd co trong huyet thanh gom cac cation Na', K*, Ca’*, Mg2+..;
anion CI', HCOy, SOs%, PO, ...; cac yeu o vi luong I, Cu Fe, Zn...Cac catnon va
anion ¢ dang ion hda hoac & dang phirc vt protein.

— Néng do cac chét vd co trong mau duge tinh theo ndng dd mili duong lugng

trong 100 ml hay 1000 ml (mEq % hay mEq %a), 14 khdi luong ion tinh ra mg chia cho
hda tri caa ton doé.

23 mg
Il mEqenaNa® = ———— = 23 mg
1
40 mg
1 mEqciaCa’ = ——— = 20 mg
2
Néng do dién giai trong huyét thanh tinh ra mEq/l:
r Cation ] Anfon
o Na" 1 142 mEg/l cr 103 mEg/
K 5 HCOy 27
Ca” 5 HPO, 2
Mg 3 S04 1
l— Protein 26
Adcid hiru ¢o 6
| Téng cong l 155 T8ng cong 155 N
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Cich biéu thi ndng dé cac chit dién giai theo mEq cho thy ¢6 sw can bang anion
va cation ¢ dich trong va dich ngoai té bao.

— Binh thudng cac chat dién gii trong mau co nong d6 tuong d6i én dinh. Trong
cac diéu kién bénh 1y s& din dén su mng hodc giam nong d6 céc chat qua mdc binh
thuomg: Na tang trong viém than, gidm trong thiéu ning vo thuong than (bénh
Addison): Clo tang trong chodng phan vé, viém thin man tinh, th"m nhlem mg va giam
trong tic mon vi, ndn nhiéu, ia chay, tic mat va bénh Addlson Ca”™ ting trong cudmg
<18p trang va giam trong thiu ning gidp trang, cdt xuong, mém xuong; Phospho ting
trong thiéu nang gidp trang, viém than va giam trong coi xwong. cuong giap trang.

Cac chat hitu co chinh

~ Protein toan phdn: Trong huyét thanh protein toan phan dao dong trong
khoang 73,10 + 6.06 ¢/L. Chic nang cia protein la duy tri ap sut keo trong huyét
trong. Tace dung cua ap sudt keo 1a ngdn chan sy mét dich tir mé. Luong protein toan
plmn trong huyet tuong bj anh huong bai tinh trang dinh dudng, chirc nang gan va than,
réi Joan chuyén hoa va mét sé tinh trang bénh 1y

— Albumin: Albumin c¢6 trong lugng phan tr khoang 66.000 va chiém khoang
hon mdt nira Juong protein toan phan. Albumin déng vai tro tao ap suat keo. van chuycn
cac chdt kém hoa tan nhu acid béo, bilirubin, cac hormon, can xi, kim loai. thudc va
vitamin. Nong do albumin trong huyét thanh binh thutmg dao dong trong khoang 56,67
+ 5.28 ¢/dL (nam), 53,72 + 4,26 g/dL (ni). Giam albumin huy ét thanh thudmg gap trong
bénh pan (do gidm san xuat) bénh vé thin (do ting su dao thai). Tdng albumin gip
trong mat nude hay khi truyén albumin.

— Prealbumin: Prealbumin con duoce goi |4 prealbumin-gin voi thyroxin co trong
liemg phén tir vao khoang 54.000. Chire nang chu yéu cua protein nay 1a vén chuyén
thyroxin va triiodothyroxine. Prealbumin 1a mét protein chi diém rit nhay dé danh gid
tinh trang dinh dudng vi thoi gian ban hiy caa né rat ngan. Prealbumin giam nhleu
trong bénh gan do giam tdng hop song lai ¢é thé ting trong bénh than khi ma mang cau
than khong loc dugc.

— Ceruloplasmin: la alpha-2 globulin, ¢6 chirc nang van chuyén donb va dugce
tong hop ¢ gan. Ceruloplasmin vén chuyén khoang 90% dong cua huyét romg. 10%
dong con lai duge gan voi albumin. Ceruloplasmin ting trong viém gan, Xo gan, ung
thr bach cAu cip & nhimg bénh nhan bi Hodgkin, hen phé quan va phu nit ¢6 thai hay
ding thude tranh thai bing duong uéng. Ceruloplasmin giam o bénh Wilson, nhiny
truong hop suy dinh dudng, viém gan man tinh.

— Transferrin: Transferin la beta glycoprotein ¢o vai trd trong vin chmen st tir
qué trinh thodi ho4 hem hay hip thu tir thite 3n dén noi ma hong ciu droc tong hop &
tuy xuong. Nong do transferin trong khoang 25-50 mmol/L. Transferin giam trong
bong. nhiém khuan, ung thu, bénh gan, bénh thén hay bénh giam transterin do di truyén.
Fransferin tang trong thiéu mau do thiéu sat.

— C-reactive protein: C-reactive-protein<{(CRP)-phan-img véi C polysaccarid cua
thanh té bao phé cau. CRP 13 protein pha cam wé duge ong hop & gan. Viée dinh lugng
CRP ¢o gia tri trong viéc theo dai qua trinh diéu,tri vasuén triénlcia bénh.
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— Fibrinogen: Fibrinogen 1a mét glycoprotein hoa tan duge tdng hop bai gan.
FFibrinogen déng vai tré nhu mét co chat cho enzym thrombin trong qua trinh déng méu.
Fibrinogen gidm trong bénh déng mau rai rac trong thinh mach, bénh gan va bénh di
truyén giam fibrinogen.

— Khdng thé: Khang thé la thanh phin chu yé}x cua protein huyét thanh khong
duge tong hop béi gan ma dugce tong hop boi dong té bao lympho B. Co S loai khdng
thé khac nhaw: IgG. IgA. IgM, IgD va IgE.

IgG 1a loai khang thé c6 néng db cao nhit & ngudi trrdng thanh (13,68 £ 0,93
¢/L) c6 trong luong phan tir vao khoang 150.000. Tré so sinh khoéng c6 kha ning san
xXuat [2G nén Irong IgG & tré so sinh 1a do me truyén sang qua rau thai. Tré 3 thang tudi
¢ ham lugng IgG: 350-400 mg/dL. Tré 1 tudi, ham luong IgG khoang 700-800 mg/dl
va nong d6 nay ting dan dén nim 16 tudi.

IgA ¢ trong luong phan ta khoang 160.000; ¢ trong nuée bot, nudc mit, dich
mai va dich rudt...Vai tro cia IgA 13 bao vé& bé miat co thé khoi sy nhiém khuin. O
ngudi tredng thanh ndng 46 IgA tir 3,26 £0,11 g/L. O tré so sinh, ham luong vio
khoang 235% cua ngudi-lén, dat S0% vao tudi thir 3 va dat 100% vao tudi thir 16.

IgM c0 trong luong phan tir khoang 900.000, 1a khang thé dau tién duoc san xuat
trong qué trinh dap ung mién dich. O ngudi trudng thanh, luong 1gM khoang 0,93 +
0.17 ¢/L. Tré em 4 thang, ham luong 1gM vao khoang 50% so v&i ngudi lon va dén 8
tudi thi ham Tugng IgM bang ngudi 1om.

IgD vi IgE chiém khoang dudi 1% tong s6 khang thé trong huyét tuong. Chirc
nang cua lgD hién nay chua ré rang. IgE lién quan chidt ché véir phan ng di ing (binh
thuong 0,44 = 0,17 mg/L).

Ngoai ra trong huyét thanh con cé nhiéu loai protein khac voi nong do thip va
nhiéu chirc nang cua ching hién nay chua dugc biét hét.

— Lipud: Lipid toan phdn trong huyét thanh trong khoang 4-7 g/L bao gom
triclycerid. phospholipid, steroid...Lipid dugc van chuyén trong-huyét thanh dudi dang
cac hat lipoprotein. Tay theo ty trong cia cac hat ma ngudi ta phén ra:

_ Lipoprotein ty trong cao hay HDL (a lipoprotein): giau phospholipid va protein.
Nong dé HDI. trong huyét thanh cia nam: 1,25-4,25 g/L; niY 2,5-6,5 g/L..

Lipoprotein ty trong thdp hay LDL (B lipoprotein): gidu cholesterol va ndng dd

trong huyét thanh khoang 3-4,5 g/L.

Lipoprotein ty trong rat thap hay VLDL (pre-lipoprotein): VLDL la dang van
chuyén chu yéu cua triglycerid néi sinh.

Chylomicron hay CM: duoc tdng hop & thanh rudt khi hap thu triglycerid va
cholesterol ngoai sinh. Sau d6, CM theo bach mach vao éng nguc rdi vao mau. Day la
dang van chuyén cuia triglycerid ngoai sinh.

~ Cholesterol mau ton te‘li‘ dudi-hat dar}g cholesterol tr do va cholesterol este hoa.
Nong do cholesterol toan phan trong hiyvet|thdptifin1,5-2,0 g/L hay 4,0-6,5 mmol/L
(trong d6 cholesterol tu doi1,1-156 g/1.; chalesterot-cste hda: 0,35-0,9 g/L). Ty sd gilta
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cholesterol este héa va cholesterol toan phan dao ddng trong khoang 0.6-0,75. Ty s6 nay
¢o g1d 1] wwong viée danh ¢a chire nang gan.

— Carbohyvdrat: Glucid trong mau la glucose. Nong do glucose binh thudmg trong
khaang 80-120 mg% hay +,95 £ 0,63 mmol/L. Néng do nay duoc diéu hoa bai hé théng
hormon va gan. Trudng hop bénh ly gdy tang glucose mau nhu déi thao dudng do cac
nguyén nhin khac nhau (tuyén yén, tuyén tuy, tuyén giap, tuyén thuong thén). Glucose
mau giam trong nhimg trieong hop thidu an, dai thao dudmg, thiéu ning tuyén yén va
tu\/ul thuong than...

Ngoai ra trong mau cén cé cic chat nito khong phai protid nhu: uré (3,537
mmol/L); acid uric (190 - 420 mmol/L); bilirubin (tu do: 2-8 mg/L; toan phan 10 mg/L);
creatinin (nam: 83,33 + 20,50 umol/L; ni¥: 64,95 £ 19,80 umol/L); creatin (1-1,5 mg/L);
NH; (binh thudng rat it). Trong mau con c¢6 cac enzym va duoc chia thanh hai nhém:
nhém enzym huyét thanh cé chic nang (céc enzym trong chu trinh déng mau...) nhom
enzym khong ¢é chue nang (phosphatase kiém, amylase, LDH, GOT...). Su thay ddi
nong dd cic enzym cé gid tri trong viéc chan doan. theo ddi va tién hirgng nhiéu tinh
trang bénh ly cua cac co quan trong co thé.

2. HOA SINH DICH NAO TUY

Dich ndo tay ¢ trong nao that, éng my va khoang duti nhén. Dich ndo tuy
thuong xuyén dugce tao ra va tu tiéu di do sy hap thu dich cua mang nhen ndi lién voi
xoang tinh mach ndo & ndo va tiy sbng (hinh thanh do dam rdi tinh mach quanh sng).
Luemg dich ndo tiy duoc tao thanh 1a 500 mL/ ngay. Dich ndo iy ¢6 tic dung bdo v¢
thin kinh trudc cac bién dbi ap luc va sang chan.

2.1. Tinh chit cia dich nio tay

O ngudi truomg thanh binh thuong, luong dich nio tiy khoang 150 mL. O tré em
luong dich ndo tay it hon, khoang 30-60 mL a tre mai sinh, khoang 100 mL & tré trudce
1 tudi. Dich ndo tay & ving nao that va tiy sdng lumg cé khac nhau. Dich ndo tuy cua
ngudi binh thudng trong sudt va khéng mau, ty trong 1,003-1,008. Ap lue dich nio tay
song lung khoang 80-180 mmH;O & tu thé nam. Khéng duge phép rit nude nio tuy qua
10-12 mL & ngudi lom va 3 - 5 mL & tré em.

2.2. Thanh phan héa hoc
2.2.1. Protein

Khoang 80% protein trong dich nao tuy cé nguon gbe huyét twong, duoc khuéch
tan qua hang rao mau nio. Phin con lai duge tdng hop trong nio tiy. Trong dich nio
1wy ¢ mdt sb protein quan trong ma su thay d6i ndng do cac protein ndy cé ¥ nghia
trong chan dodn bénh.
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Bang 11.2. Néng d6 protein toan phan, albumin, 1gG trong dich nao tly theo tudi

Tudi Protein toan phan mgil Albumin mg/L 1gG mg/L
X SD i SO i SD

Truoe sinh
27 — 30 tuén 1390 770
32 -36 1200 490
36 — 40 930 290
Sau sinh
0 — 1 tuan 770 160
1-4 660 160
1 =3 thang 450 130
3-6 290 40
6-12 270 70
1 - 16 tubi 220 50 105 29
17 - 30 367 63 170 46 17 4
31-40 363 61 179 50 21 7
41-50 433 79 204 57 24 8
51-60 479 94 242 56 27 9
61-77 526 132 238 73 26 L}

, Néng do protein trong dich nio tiry ting vi mot sd nguyen nhan nhu: viém, tic do
kho1 u hodc ap xc tuy, tang tong hop globulin mién dich, ton thuong hé thong than kinh
trung uong.

Trong dich nio tiy ¢6 mot sé enzym va déu cé ngudn gbe tir huyét thanh: creatin
kinase BB, lactatdehydrogenase (LDH)...Hoat d6 cac enzym trén cé thé tang trong nudc
ndo tuy cua bénh nhin viém mang nio nhieém khuén va ca trong cac khoi u dc tinh cua
phoi va va.

2.2.2. Carbohydrat

~ Glucose: Néng dd glucose trong dich ndo tuy that lung ctia nguol binh thuomg chi
bang 60-80% cita huyét thanh. Dich nio tuy gan nio thit nong do glucose gén bang
huyét thanh hon.

Lactat: Nong dd lactat trong dich ndo tily that lung nguoi binh thuong 14 1,1-2,4
mmol/L. Nong d§ lactat > 3,5 mmol/L trong cic truomg hop viém mang nio nhiém
khuan, nong d6 lactat < 3mmol/L thuong gép trong viém mang nao do virus.
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Bang 11.3. Mot s protein chinh trong dich nao tly

Protein Néng dé
Protein toan phan
Alburmin Phu thudc vao tubdi

Immunoglobulin G
C reaciive protein

Phu thudc vao tudi
Phy thudc vao tudi

B2 - microglobulin 1.5-37 ug/L
a2 - microglobulin 0.6 -2,1 mg/L
{mmunoglobulin A 1,0 - 6,4 mg/L
{fmmunoglobulin M 0,4—-42mg/L
D- neopterin 0,6 mg/L
Prealbumin (transthyretin) < 3 nmol/L
4 —-31mg/iLt

2.2.3. Cdc chat vo co

Clo (CT) trong dich néo tiy binh thudong cao hon trong huyét thanh va & khoang
120 -130 mEq/L. Nong d6 Cl' gidm trong viém mang ndo, viém ndo, viém tuy xdm, cac
bénh khac trang hé than kinh trung uvong va giam manh trong viém mang nzo do lao.

Calci (Ca™) trong dich nao Wy agudi binh thudng tuong déi dn dinh 1a 2,43 +
(0,05 mEqg/L. ‘\Iong 46 Ca™* ting trong V(em mang ndao mu hodc do lao, trong chén
thuong so ndo, xuat huyét nio. Nong do Ca'™ giam trong co gial, col xuang.

Magié (Mg"") trong dich n3o tity 12 2,4 + 0.14 mEq/L cao hon trong huyét thanh.
Bicarbonat (HCOY) trong dich nio tiy tuong duong véi huyét thanh, 1a 24-30 mEq/L.

3. HOA SINH SUA

Stra 1a chat dinh dudng c6 pia tri dinh dudng cao. Qua trinh tao thanh va bai tiét
sta phu thuge vao su kiém soat cla tuyen yén va tuyén sinh duc. Thanh phin cua sira
thay ddi theo thoi gian ké tir khi bat dau tiét sira dén khi thoi tiét siva.

3.1. Tinh chat ly héa hoc

Sira 14 dich c6 mau tring duc, c6 mai, vi dic biét. Ty rong cua sita khoang 1,026
— 1,028 (0 15°C). pH cua sita hoi acid (6.56-6.95).
3.2. Thanh phan héa hoc

Trong sita c6 cac thanh phin protein, lipid, carbohydrat, cac chit khodng va cac

vitamin.

3.2.1. Protein. Nong dé protein trong sira me khoang 1-1,5 g/100 mL. Frotein cta sira
c6 thé chia thanh 3 nhém: casein,-lactoalbumin.va.lactoglobulin., Casein 12 thanh phan
protemn quan trong nhit trong strala protein ehua phi¢urnhom phosphat. Trong thanh
phan casein ¢6 nhiéu acid amin cin thiét (acid amin khongthé thay thé duoc).
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Trong slta me c6 cdc enzym: amylase, lipase, protease, galactase, catalase,
peroxydase, phosphatase, xanthinoxidase.

3.2.2. Lipid

Lipid trong sita 14 mot hdn hop phirc tap, chil yéu 1a triglycerid, cac lipid trong
sita ¢ ty trong thap. Trong 1 lit sita c6 i 2 ty hat nhii twong c6 kich thudc khoang 0,5-
10 wm, trung binh 2-3 pm.

Trong sira ¢6 nhiéu acid béo khdng no céan thiét, co toi 20 loai acid béo. Sira 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 cia sita 1 lactose duoc tdng hop & tuyén sira tir glucose clia mau.
Nong do lactosc khoang 7 g/100 mL. Nong do glucose khoang 1 g/100 mL. Trong sira
con ¢ mot sb cac oligosaccarid dac biét can cho su phat trién ctia mot sd vi khuan sinh
acid lactic.

Bang 11.4. Thanh phan mét sé chéat trong 100 ml sita me

Acid amin Vitamin Chéat khoang
Lys 110 mg Vit A 254 UM Natri 15mg
. Met 40 Retinol 40ug Kali 41 -
Trp 30 f carotene 30 pg Calci 34 -
Phe 90 Vit D 2,2 10" Phosphor 15—
Thr 70 Vit E 0,18 Magnesi 2~
Val 130 Vit K 1,510 Sat 01 -
Leu 150 Vit B1 0,01 mg Kém 04-
lle 110 Vit B2 0,04 mg béng 0,014-
Arg 60 Vit B6 0,01 mg Mangan 0,01 -
His 59 Vit PP (B6) 0,1 mg Fluor 25 g
Cys 26 a.Folic (B9) 0,2 ng lod 5,99
Tyr 82 Pantothenic 210ug
Ala 58 Vit 812 0,03ug
Asp 130 Vit C 4ng(“
. Glu 264 Acid béo
© Gly 34
Pro 137 Acid palmitic 1,1g
Ser 60 Acid stearic 0,2 -
Acid linoleic 0,3 -
Acid linolenic Vét

3.2.4. Cdc chiit vo co

Sita chira nhiéu calet;phospho;—katrchir véu-o-dang két hop trong casein va
phoaphollpld Luong st trong sita thap Khbgnp 1/25mg/L. Trong sita con c¢6 cac yéu td
vl luong nhw coban. dong,, k&m, ¢hi, tod, cromyjasenytitan, ...
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3.3. Sira non

Sta non duoc tiét ra it ngay sau sinh. Sira non khac sita 6n dinh vé nong dg va
thanh phan protein. Sira non cé nong d§ protein cao, 1 28%, trong d6 chu yéu la cac
IgG khang thé, ching chiém t&i 40-50% protein toan phan

4. HOA SINH DICH VI

Dich vi 13 hdn hop chat tiét cua cdc té bao tuyén bai tiét ctia da day. Qua trinh bai
tret dich vi phu thudc vao cac hormon: gastrin, secretin, cholecystokmm Cafem,
histamnin cling c6 tac dung kich thich su bai tiét dich vi. Ngoai ra sd lugng va tinh chat
ctia thire an cding ¢6 tic dung dén su bai tiét dich vi.

4.1. Tinh chit ly héa hoc caa dich vi

Trong 24 gir da day tiét khoang 2-3 tit dich vi. Dich vi binh thudng trong sudt, cd
mau sang, vang nhat. pH cua dich vi Ja tir 1-2.
4.2. Thanh phin caa dich vi

Dich vi chira 97-99% la nude, con lai 1a mucin, enzym tiéu héa va cac mudi vo co.

4.2.1. HCl

HCI do té bao vién tiét ra, ton tai & dang tu do va dang két hop vo1 protein ma chi
yéu 12 v&i mucin. Su bai tiét HCl cua da day chiu anh huémg cta cdc hormon da day -
rudt, gastrin c6 tac dung kich thich bai tiét HC], secretin, cholecystokinin va
pancreozymin c6 co tac dung e ché sur bai tiét HCL. Nong do HCl cua dlt,h vi thay ddi
theo tinh trang bénh ly cua da day.

2.2, Cdac enzym thuy phan protein

- Pepsi: La enzym thuy phan protein dugc té bao chinh cia tuyen da day tiét ra
dudi dang tién chit la pepsinogen, cé trong luong phin tr = 40.000 Da.
Pepsinogen dugce hoat hoa thanh pepsin (M= 33.000 Da) nhd HCI hodc tu hoat
hoéa. Trung binh 1 lit dich vi ¢6 khoang 1g pepsin.

- Cathepsin: La enzym thity phan protein, hoat dong thich hgp & pH 3,9 nén enzym
nay quan trong trong cac trudng hop do acid cua dich vi yeu (tré em khi ¢on ba me).

—  Rennin: Dudi tac dung cla rennin, casein chuyén thanh paracasein khong hoa
tan, vi vdy co0 tac dung khong dé sira qua da day nhanh, tao diéu kién cho pepsin
tac dung. Rennin c6 chi yéu ¢ tré em, ngudi 1dn khong ¢o rennin, tdc nhin lam
déng vén stra & nguoi 16m 1a pepsin.

4.2.3. Lipase
Dich vi cling c¢d mdt it lipase ¢é tac dung thuy phén lipid.
4.2.4. Mucin

Mucin- mu«.oprotem duoc cac té bao nhay ving tam vi va mon vi tiét ra. Thanh
phan chu yeu cua mucin la cdc glucoprofein, ching co tic dung bdo vé niém mac da
day. bao v¢ cac vitamin tan trong sude nhw, vitamia BB, C nham tranh sur tic dong
cua HC] va pepsin, gnap hap thu 'sat va vitarin B (2.
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- 2- - N
Trong dich vi con chira cac mudi vé co, cac ion Na* Ca , K7, Mg™, CI, urc, mét
sb acid amin, creatin v acid uric.

Trong cic truong hop bénh ly co thé xuét hién acid lactic, acid butyric do hep
mon vi, sac td méat do dich rudt trdo [én, mau twoi hodc mau den do chay mau da day.
5. HOA SINH BACH HUYET

Buch huyét dugc tao ra tir huyét trong nhé qué trinh loc qua thanh mach bao gém
dich cua hé bych mach. dich khe, dich ngoai bao. Thanh phan ca dich bach huyét co
khac nhau chat it theo ngudn adc.

Thanh phan hoa hoc cia dich bach huyét: )

— Nong dd glucose va ure trong dich bach huyét twong tu nhur trong huyét tuong.
— Céc chat dién giai: Na*, K”. Ca™, Mg”",CI" it thay dbi so vai huyét tuong,

- Nnm do protein tronp dich bach huyét thap hom trong huyét tuong va khdac

nhau theo ngudn gbe cia dich bach huyét. Thi du ndng do protein trong dich bach huyét
14y o chan la 2-3g%, & rudt 1a 4-6g%, va & gan 13 6-8g%.

— Thanh phin lipid trong dich bach huyét chu véu 13 cac lipid trung tinh. Nong
d6 thay do theo nguon goe cua dich. Sau khi an, nong 4o lipid trong dich bach huyét
clia rudt va Oong nguc tang rat cao, lam cho dich bach huyét & day ¢é6 mau duc nhu sira.
b6 la cac lipid cua thire an.

Bang 11.5. Nong dd mét sb chét trong dich bach huyét so v&i huyét twong (trong 100 ml)

Cic chit Dich bach huyét & Dich bach huyét Huyét twong
ving cé & éng ngyc
Nwoc 95¢g 94g 90 g
Protein 29 49 7549
Fibrinogen 40 mg 300 mg
Glucose 100 mg 110 mg 100 my
Na* 330 mg 330 mg 320 mg
K’ 23 mg 24 mg 20 mg
Ca2* 10 mg 11 mg 10 mg
Mg2” 3mg 3mg 1.8 mg
. CI 420 mg 410 mg 370 mg
‘ Phaspho vé co 3mg 4mg 307 mg

CAU HOI LWQNG GIA
I. Néu thanh phan chinh ciia mau. Vai tré va chirc nang cia timg thanh phén.
2. Trinh by céc protein chinh trong huyét tuong, vai tro va chirc ning ctia timg protein.
3. Trinh bay thanh phan héa hoc cua dich nio tiy.
4. Trinh bay thanh phan Tio: hoc cla sira me.
5. Trinh bay thanh phan ¢aa dich vi-
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