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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai gido trinh nén cac ngudn thong tin ¢ thé dugc phép ding

nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac st dung véi muc dich kinh doanh

thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Quyén gi4o trinh mdén Hda sinh duoc bién soan theo chuong trinh gido duc Cao
dang Piéu dudng cua Truong Cao dang Y té Bac Liéu, dua trén co sé chuong trinh
khung cta B9 Lao Bong - Thuong Binh va Xa Hoi da phé duyét.

Dé cap nhat chuong trinh dao tao Piéu dudng tién tién can c6 phuong phap giang
day hién dai, phuong thirc Iuwgng gia thich hop trong giang day. Thuc hién muc tiéu uu
tién dap (tng nhu cau co tai liéu hoc tap va nang cao kién thirc vé Hoa sinh cho sinh vién/
hoc vién Cao dang diéu dudng; Bo mon da tién hanh bién soan quyén gio trinh nay dé
dap ng nhu cau thyc té trong cong tac dao tao Pidu dudng tai Trudng.

Tai liéu duoc cac giang vién nhiéu kinh nghiém va tm huyét trong cong tac giang
day bién soan theo phuong phap giang day tich cuc, ndng cao tinh tu hoc cua ngudi hoc
va phu hop véi thuc tidn Viét Nam. Gido trinh trang bi nhitng kién thirc co ban va kién
thirc co sé cho sinh vién/ hoc vién va quy déng nghiép trong linh vuc Hda sinh.

Gi4o trinh Hoéa sinh da duoc sy phan hodi va dong gop v kién cua quy dong nghiép,
cac chuyén gia l1am sang c6 nhiéu nim kinh nghiém trong linh vuc Hba sinh, quyén giéo
trinh dugc hoi ddng nghiém thu cip Truong dé giang day cho sinh vién/ hoc vién trinh do
cao dang.

Do budc dau bién soan nén chic chan noi dung quyén gi4o trinh con nhiéu han
ché va thiéu sét. Ching toi rat mong nhan duoc y kién dong goép cta quy déng nghiép,
cac ban sinh vién/ hoc vién dé tai liéu ngay cang hoan thién hon.

Chén thanh cam on Ban Giam Hiéu Truong; 1anh dao Khoa; cac phong chirc nang
va tap thé giang vién Bo mon nhiing ngudi di truc tiép tham gia bién soan quyén giao
trinh.

Bac Liéu, Ngay 10 thang 02 nam 2020
Nhom bién soan
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Tén mon hec: HOA SINH

M& mon hoc : DD.02

Thai gian thuc hién mon hec: 30 gio (Ly thuyét: 28 gio; Kiém tra: 02 gio).
I. VI TRI, TINH CHAT MON HOC:

- Vi tri: Mén hoc Hoéa sinh dugc bé tri sau khi sinh vién hoc xong mén hoc giai
phau sinh ly.

- Tinh chat: Mén hoc Hoéa sinh 1a3 mén hoc chuyén co sé, gilp gigi thiéu nhiing
kién thirc co ban vé& hoa hoc va chuyén hoa cac chét trong co thé cua ngudi bénh trong
moi trudng bénh vién ciing nhu nguoi binh thuong, cac co ché bénh than, gan, tim mach
trong bénh vién, nhitng thdng s héa sinh gitp cho nganh kiém soat va xéac dinh duoc
nhom bénh dé cham séc cho hop ly.

Gilp sinh vién c6 kién thirc co ban vé céac chat va cac hién tuong hod hoc xay ra
trong co thé nguoi va ung dung chung trong cdc mén hoc chuyén nganh, trong céng tac
nghién ctiu vé thudc va xét nghiém can 1am sang. Tir d6 giup cho cong tic chan doan,
diéu tri bénh.

Il. MUC TIEU MON HQC:
Hoc vién sau khi hoc xong phai hiéu va giai thich duoc kién thic co ban vé
chuyén hda cua co thé dé van dung kién thirc trong bién luan két qua cho 1am sang.
1. Kién thirc
1.1 M@ ta dugc cau trdc va chirc nang ciia C4c chat co ban cia co thé nguoi
1.2 Trinh bay duoc qua trinh chuyén hoa cac cht co ban trong co thé nguoi
1.3 Trinh bay duoc dic diém, tinh chat va nguyén ly hoat dong caa enzyme
1.4 M@ ta duoc qua trinh oxy hda sinh hoc, qua trinh chuyén héa mudi nuéc
1.5 Giai thich duoc cac thdng sd xét nghiém lién quan dén hda sinh gan, than va dich sinh hoc
trong co thé.
2. Ky nang
Van dung nhiing kién thic trén vao cac mon chuyén nganh, trong hoat dong nghé nghiép
3. V& niing lwc tw chia va trach nhiém
Co6 kha nang lam viéc doc lap hoac theo nhom. Cé y thic, trach nhiém trong hoat dong
nghé nghiép



111. NOI DUNG MON HOQC

1. N§i dung tong quat va phan bd thai gian:

Thot gian (gio)
TT Tén bai trong mon hec Téng |_y’ Kiém
so0 | thuyet tra
1 | Pai cuong vé hda sinh 2
2 | Ho6a hoc Glucid 2 2
3 | Hoa hoc Lipid 2 2
4 | Héa hoc Protid 2 2
5 | Hoéa hoc acid Nucleic 2 2
6 | Enzyme va su xUc tac sinh hoc 2 2
7 | Oxy hoa sinh hoc 2 2
8 | Chuyén hoa Glucid 2 2
9 | Chuyén hoa Lipid 2 2
10 | Chuyén hoa acid amin va hemoglobin 2 2
11 | Héa sinh mau 2 2
12 | Héa sinh than nudc tiéu 2 2
13 | Héa sinh gan 2 2
14 | Chuyén h6a mudi nuéc 2 2
15 | Kiém tra 2 2
cong 30 | 28 2




BAI 1: PAI CUONG VE HOA SINH

GIOI THIEU

Trong qué trinh séng, co thé séng ludn ludn phai trao doi chat véi méi trudng
bén ngoai: dua thirc n tir méi trudng vao co thé va dao thai cac chat can b ra moi
truong. C4c qué trinh trao ddi tién hanh duoc 1a nho nhitng phan tng hda hoc lién tuc
Xay ra trong co thé. Cac phan ng héa hoc xay ra lién tuc trong co thé sinh vt 1a céc
phan tmg hoa sinh. Nhu vay qua bai nay cac em s& duogc hiéu rd hoa sinh hoc 1 gi, cac
chat séng co ban trong co thé ngudi 14 gi, cdc mdi lién quan gitta cac phan wng hoa
sinh....Va dong thoi hiéu ré su lién quan giita hoa sinh dinh dudng va tinh trang thiéu
dinh dudng.
MUC TIEU HQC TAP:
1. Kién thiic
1.1 Néu dinh nghia mon hoa sinh
1.2 Trinh bay vai tro cua hoa sinh trong y hoc
1.3 Trinh bay n¢i dung co ban cua mén hod sinh
2. Thai do
2.1 Panh gia duoc tinh quan trong, tinh tng dung ctia mén hoc trong cic chuyén

nganh lién quan, trong chan doan 1am sang.
2.2Nhan thirc duoc tam quan trong cua hoa sinh dinh dudng va tinh trang thiéu dinh

dudng.
NOI DUNG CHINH

1. AT CUONG

1.1. DPinh nghia
Hoa sinh 1a hoa hoc cua sy séng, cua chat séng, 1a mén hoc chuyén nghién ciu vé

thanh phan cau tao cua chat song va cac qué trinh hda hoc xay ra trong co thé song.
Noi cach khac:

Hoa sinh hoc 13 linh vuc nghién cau cac hién twong séng bang cac phuong phap hoa
hoc.

1.2. Pdi twong nghién ctru ciia Ho sinh hoc:

M6n hoc hoéa sinh dugc hinh thanh trén co s cua sinh hoc va hoa hoc. N6 con lién
quan mat thiét vai té bao hoc vi hau hét cac phan ang hod hoc déu xay ra ¢ té bao. Té
bao 1a don vi hop thanh caa co thé séng, c6 nhirng dic diém chung; nhung té bao cua

nhitng co thé khac nhau, té bao cua tirng loai md trong mot co thé co su khac biét vé



c4u tric va chtrc ning. Chinh nhirng sy chuyén biét cua cac té bao va nhitng qua trinh
tién hod tu nhién da dan dén sy khac biét da dang va tao nén nhitng qué trinh hod sinh
dic hiéu. Su sdng 1a hién twong trao doi chat lién tuc, hién twong nay lién quan mat
thiét vai cac qua trinh chuyén hod vat chat. Nhitng qua trinh nay dwoc diéu chinh nhip
nhang an khép véi nhau, bao dam cho noi moi cua co thé ludn & trang thai dong,
nhung ciing ludn & thé 6n dinh.

Hoa sinh hoc gdm 2 phan: Hoa sinh tinh - Ho4 sinh dong.

Hoa sinh tinh: Dua vao cac phuong phép 1y, hoa hién dai dé md ta ciu tao cua co thé
séng & muc d6 phan ti, nguyén ti.

Hoa sinh dong: Nghién ctu cac qua trinh chuyén hod, s phan cua cac chat khi vao co
thé, tinh dac hiéu cua nhitng phan ¢ng sinh hoc nhu phan tng gitta enzym va co chét,
gitra hormon va céc chét tiép nhan.

1.3 Qua trinh chuyén héa cac chat

1.3.1 Qua trinh d(“)ng hoa:
La qué trinh thu nhan cac chat tir bén ngoai vao dé tong hop cac chat song riéng cua co
thé

- Vi du: hién twong tho (1dy O,)

Hién twong dn uéng (cung cap ning luong).. .

1.3.2 Qué trinh di héa:
Qua trinh phan huy cac chat hitu co (thanh phan co ban cua co chat) nham muyc
dich:
Giai phong nang luong
Pao thai cac chat can b
2. LICH SU PHAT TRIEN MON HOA SINH

2.1 Truée thé ky XX:
O thé ky X1X: khi nganh hoé hoc phat trién nhu vii bao, xuat hién linh vuc khoa hoc

ma&i nham nghién ctu céc thanh phan héa hoc cia co thé sdng va nhitng qué trinh
chuyén hoa hoa hoc cuia cac chat va caa nang luong trong qué trinh hoat dong song
Xay ra trong co thé

Gan lién véi nhitng thanh tyu caa céc cac linh vuc nghién ciu hda hitu co, sinh 1y hoc,



y hoc va mot sé nganh khoa hoc khac

Cac nghién ctiru vé hoa sinh da bat dau tir thé ky 18 nhung dén cudi thé ky 19 méi tro
thanh nganh khoa hoc doc lap

Giira thé ky X1X: Friedrich Wohler (1828) tong hop dugc men urease (urease)

Cubi thé ky 19: tim ra nhiing s6 liéu vé cau tric héa  hoc cuia axit amin, saccarit,
lipit, ban chat cua lién két peptit, bat diu nghién ctu axit nucleic.

Nam 1897: Eduard Buchner thanh cong trong viéc 1én men vé bao

2.2 Tir thé ky XX dén nay

Dau thé ky XX: phét hién mot s bénh lién quan dén dinh dudng

Trwéc 1950: nhiéu cong trinh nghién cut vé té bao thuc, dong vat, tim ra Amylase,
Pepsin, Trypsin, Vitamin, Hormon, phan ung 1én men...

Tir nam 1950: co ban di xac dinh cé4c tinh chat chu yéu cua céac chat va con duong
chuyén hoa cac chét trong co thé

Nghién ctru cau trdc phan tir protein, axit nucleic, lién quan cau tric — chirc ning

Téng hop duoc insulin

Niim 1961: tim ra mé hinh diéu hoa hoat dong gene

Tir 1970: bat dau nghién ciu tong hop gene bang phuong phap héa hoc

Tiép tuc nghién ctru qua trinh sinh tong hop axit nucleic va protein, sy lién quan gita
bién doi di truyén va cac bénh 1y y hoc

Hod sinh cua hé théng mién dich cua Snell, Bena Cerraf va Dausset nim 1980

Giai thuong Nobel bai cong trinh nghién cau gan cac mau DNA cua Paul Berg

Nim 1981-1982: thanh tyu tong hop gen a - interferon gom 514 d6i base boi Leicester
da duoc thuc hién

Niam 1997 giai thuong Nobel y hoc trao cho Staley Prusiner vé cong trinh nghién cau
prion, mot khéai niém mai vé "nhiém khuan", gay bénh ndo thé xop ¢ ngudi va dong
vat

Cung véi sy phat minh ra mot sé trang thiét bi y té hién dai tir nhitng thé ky 18- nay
nhu : Kinh hién vi, may siéu ly tdm, may sic ky ...hoa sinh hoc déng vai tro rat quan

trong trong cac linh vuc doi séng.



3. NHUNG PAC PIEM CO BAN CUA CO THE SONG- SU TUONG TAC GIUA CO
THE - MOI TRUONG

3.1 Pic diém vé thanh phan héa hoc ciia co thé song:

V& ti 18 nude: chiém khoang 70% thé trong/ngudi (trong té bao: 50%, ngoai té bao;
20%), & loai ca nuéc chiém > 80%

Thanh phan céc nguyén tb trong co thé séng: chiém 27/100 nguyén té da biét, mot s6
nguyén t6 thuong gap dudi dang ion nhu: Na*, K*, Mg*™ , Ca™, CI- va mot s6 nguyén
t6 khac voi mot lugng rat nho goi 1a cac nguyén té vi lugng: Mn, Fe, Co, Cu, Zn, B,
Al, Mo, Si, Sn, Cr, F, Se, Vd

Trong té bao va co thé séng chu yéu laC, H, O, N

Cac chit ton tai trén trai dat: O, Si, Al, Fe

C, N trong co thé song thuong ¢ dang khir , ngoai méi trudng thuong ton tai dudi dang
hop chat don gian nhu CO, , N, , NO3....

3.2 Pic diém cac phan tng héa hoc trong co thé song:

Hau hét cac phan (ng hoa hoc xay ra trong co thé séng déu co sy xUc tac cua enzym
- dic diém chung, va xay ra ¢ diéu kién nhiét do, &p suat binh thuong, téc d6 nhanh,
chinh xac

Nhiéu phan tng khac nhau cing xay ra trong mot thoi diém, lién hé véi nhau theo mot
trinh tu xac dinh

Co ché phan ing tinh vi, phic tap, dugc kiém soat nghiém ngat

Cac san pham cua phan ung, san pham trao doi, san pham trung gian ciing déng vai trd
trong co ché phan tng, goi 1a co ché tu diéu hoa.

3.3 Swr lién h¢ giira co' thé va méi truong:

Thanh phan co ban cua té bao va co thé séng c6 méi tuong tac chit ché véi nhau va
V&1 moi treong Xung quanh, viée tim ra chu trinh cacbon , chu trinh nito chirng minh
rd méi lién hé chat ché nay

Két qua cta qué trinh trao doi chat va ning luong cung cip cac chat dinh dudng can
thiét cho co thé > co thé hap thu > bién d6i thanh niang luong dudi nhiéu dang: nhiét
nang, hdéa nang, dong nang, di¢n nang ...

3.4 Héa sinh dinh duéng va tinh trang thiéu dinh duéng:

Pé dam bao cho sy phat trién cua té bao va co thé song , can c6 ché do du dinh dudng



dé cung cap ning lwong cho su sbng
Ngoai ra can cung cap dap tng ding ti Ié cho ting dbi twong
Trong d6: protein cin cho qua trinh ting truéng, lipid va sacarit sung cip ning luong
(thuong goi la Kcal, hay Cal ..)
Ti 1¢ protid: lipid, saccharide st dung trong khau phan dinh dudng 1a 1:1:5 hozc 1:1:4
Khi xac dinh khéi lwong céc chat can cho khau phan in can phai ¢ kién thic vé dinh
dudng dé tranh sai 1am
Theo t6 chuc y té thé gigi ( WHO ): ¢d 4 loai bénh thiéu dinh dudng quan trong nhat
hién nay la:

1. Thiéu dinh dudng protein ning lugng

2. Bénh khd mit do thiéu Vit A

3. Bénh thiéu mau do thiéu sat

4. Bénh budu cb dia phuong va bénh kém phat trién tri tué do thiéu idt.
4. VAI TRO CUA HOA SINH TRONG Y HQC
4.1. Nghién ctu cac chtc ning cua co thé va su lién hé véi moi trudng bén ngoai.
Nghién ctru nhiém vu cua tirng té bao, tirng m, timg co quan trong co thé
4.2 Nghién ctu nhirng thay d6i bénh ly trong qué trinh chuyén héa tim hiéu mot s6
nguyén nhan gay bénh bang cac xét nghiém trén dich sinh vat, bang nghiém phéap vé
Enzym thim do chtc ning va dua ra phuong phap chin doan va diéu tri
4.3 Gilp thay thudc biét dugc co ché hap thu, phan bd chuyén hoa, thai trir cua céc
chat tir bén ngoai vao co thé va dua ra nhitng nguyén tic co ban, phi hop véi su phat
trién cua co thé sdng (ché d6 dinh dudng, chi dinh phuong phap chira tri ...)
CAU HOI LUQNG GIA
1. Khi phat biéu “nuéc cd cong thic hoé hoc 1a H,0” 14 noi vé:
A.Ban chat cua mot co thé sdng
B. Linh vuc hoa sinh tinh
C. Linh vuc ho4 sinh dong
D. Cau tao cua mot chat sdng
2. Khi phét biéu “ nudc gdbm co hai nguyén tar Hydro va mét nguyén tir Oxy” 1a néi
Ve:

A. Ban chét héa hoc cua nuéc



B. Linh vuc hoa sinh tinh

C. Linh vyc ho4 sinh dong

D. CAu tao cua mot chat

3. Khi phat biéu : “ tinh bot dudi su xic tdc cua men Amylase thanh Glucose” cung
cap ning luong cho co thé” 14 noi vé:

A. Sy hip thu

B. Su phan b

C. Su chuyén hoa

D.Su thai trir

4. Qua trinh dua thirc an vao co thé Ia:

A.Qué trinh hap thu

B. Qua trinh dong hoa

C. Qua trinh phan bé

D. Qua trinh di hoa

5. Khi phat biéu: “Oxy rat can thiét cho sy hd hap cta nguoi” 1a dang noi vé:
A.Qué trinh hap thu

B. Qué trinh phan bd

C. Vai tro cua Oxy

D. Vai trd cua cac chat

6. Céc chat 1am cho xwong cting chic trong qua trinh phéat trien CO THE

A. canxi, bari, photphor

B. canxi, magie, photphor

C. canxi,magie, bari

D. canxi, photphor, sat

7. Nghién cau dé xac dinh xem yéu té nao tham gia qua trinh chuyén héa trong qué
trinh phat trién cua xuwong 1a nghién ctru thude linh vyc:

A.Hoba sinh tinh

B. Hoda sinh dong

C. Chuyén hda cua cac chat trong co thé



D.Ca 3 linh vuc trén

8. Nghién cau dé xem xét ti Ié thai protein vao dich té bao thudc linh vuc nghién ciu
cua:

A.Hoa sinh tinh

B. Hoa sinh dong

C. Chuyén hda cua cac chit trong co thé

D.Ca 3 linh vuc trén

9. Nghién ctru dé tim nguyén nhan bénh tiéu duong 1a nghién ctiu thudc vé linh vuc:
A.Hoba sinh tinh

B. Hoa sinh dong

C. Chuyén hda cua cac chat trong co thé

D.Ca 3 linh vuc trén

10. Nghién ciru xac dinh tac nhan gay bénh Ia nghién ciru thugc vé linh vyc:
A.Hoba sinh tinh

B. Hoéa sinh dong

C. Chuyén hda cua cac chat trong co thé

D.Ca 3 linh vuc trén

11.Trong té bao va co thé séng chii yéu ton tai cac chat:

A.C,H,N, O

B.Fe,C,H, O

C.Si, Fe,O,H

D.O, Si, Al, Fe

12. C4c chat ton tai trén trai dat chu yéu gém:

A.C,H,N,O

B.Fe,C,H, O

C.Si, Fe,O,H

D.O, Si, Al, Fe

13. Ti & nuéc trong té bao co thé chiém:

A.20 %



B.50 %

C.70%

D.80 %

14. Nudc chiém ti 18 ...% so vai thé trong co thé:
A.20 %

B.50 %

C.70%

D.80 %

15. Ti lé nudc ngoai té bao trong co thé chiém:

A.20 %

B.50 %

C.70%

D.80 %

16. Co thé nguoi c6 nhitng nguyén té vai lwong rat nho goi 12 nguyén té vi luong nhu:
A. Mn, Fe, Co, Cu, Se

B. Zn, Bo Al, Mo

C.Si, Sn, Cr, F,vd

D. Tat ca cac chat trén

17. Trong co thé C, N ton tai dudi dang:

A. Céc chat o xi hoa

B. Céc chat khtr

C. Céc chat o xi hoa — khur

D. Céc hop chat nhu CO, NO, NO,

18. Ngoai co thé C, N ton tai dudi dang:

A. Céc chat o xi hoa

B. Céc chat khtr

C. Céc chat o xi hoa — khir

D. Céc hop chat nhu CO, N,, NO;

19. Hau hét cac phan ing hda hoc xay ra trong co thé déu co sy x(c tac cua:

8



A. Céc chat khir

B. Céc chat oxi hoa

C. Céac men

D. Céc chat héa hoc

20. Céc san pham cua phan ¢ng, san pham trao dbi, san pham trung gian ciing dong
vai tro trong co ché phan tng, goi la:

A.Co ché phan tng trao doi

B. Co ché tw diéu hoa

C. Co ché diéu hoa

D.Co ché phan ng thuan nghich



BAI 2: HOA HQC GLUCID

GIOI THIEU
Glucid 1a mét trong ba hop chat hiru co quan trong cho co thé séng, né phan b

rong khip ¢ thuc vat va dong vat. Trong thuc vat c6 trong cay, hat, qua, ca, c6 vai trd
quan trong trong chuyén héa cac chat, tham gia cau tric té bao va md. Mot loai glucid
thudng dugc nhic dén nhiéu nhat dé 1a glucose, sau khi an glucose hodc cac duong
khac vao co thé n6 cd thé chuyén doi tao thanh ning lugng can thiét cho cac hoat dong
séng hoic duogc du trir dudi dang glycogen. Nhu vay trong khudn khé bai hoc nay sinh
vién duoc tim hiéu vé cach phan loai cac loai glucid, cong thtc ciu tao, tinh chét hoa
hoc cua no.

MUC TIEU HQC TAP:
1. Kién thirc ‘
1.1 Trinh bay dugc khai niém ve glucid, phén loai va vai tro cua Glucid

1.2 Liét ké duoc céc tinh chat cua monosaccarid, oligosaccarid, polysaccarid
2. Thai dd
Nhan thirc dugc vai tro quan trong cia glucid dbi voi co thé nguoi.
NOI DUNG CHINH
1. Khai niém
Glucid la nhiing chat hitu co chtra cac nguyén t6 C, H, O ma trong phan tir gom
mét hay nhiéu monosaccarid
2. Phan loai

2.1 Monosaccarid (con goi ose, duwong don)
La don vi ciu tao cua Glucid, khéng bi thuy phan, Monosaccarid c6 sé6 Cacbon

bang sé Oxy trong CTPT
Vi du: Glucose ( CgH1,0¢ ), manose (C¢HgOg ), Ribose ( CsH1Os). ..

glucose
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OH HO

HO

HO

OH
Fructose

2.2 Oligosaccarid

Gom 2-> 10 monosaccarid ndi voi nhau bang lién két Glycosid, c6 thé thuy

phan duoc, trong tu nhién c6 cac duong nhu: saccarose (duong mia), lactose
(duong stra), maltose, raffinose, melibiose

liile)
I

OH

OH

OH OH

raffinose

maltose
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lactose

OH
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@
\\\\\\

Sl OH

S
O\

OH
melibiose

Tuy theo s monosaccarid ma cach goi khac nhau:
Disaccarid: gdm 2 monosaccarid, vi du: saccasose, lactose
Trisaccarid: gém 3 monosaccarid, vi du: raffinose
Tetrasaccarid: gom 4 monosaccarid
Pon gian nhung quan trong nhat la cac disaccarid
2.3 Polysaccharide
Gom hang trim-> hang nghin monosaccarid ndi voi nhau bang lién két
Glycosid
Polysaccarid quan trong nhat I tinh bot va cellulose
Codng thuc phén tu 1a CgH 1005
Polysaccarid la thanh phan quan trong trong thé gi¢i dong vat, thuc vat
3. VAI TRO CUA GLUCID:
Trong thyuc vat glucid chiém 80 -90% khéi lwong chat khé, phan 16n tich trix trong céc
b6 phan nhu hat, cu,...

Trong dong vat chiém khoang 2% , dong vai tro rat quan trong:
12



- La ngudn cung cép nang lugng chu yéu cho co thé, trong khau phan in hang ngay
glucid chiém 300-400g/ngay
Pong vai tro tao hinh cac chat trong co thé nhu: acid nucleic, glucoprotein
Tham gia cau tao té bao va mo
Ngoai ra, trong doi song hang ngay ctia ngudi va gia stc, nhitng glucid nhu tinh bot,
duong, cellulose (rom, o, rau) chiém mét ty 1é quan trong trong thuc pham.
4. MONOSACCARID

4.1 Ciu tao
Monosaccarid con goi Ose, duong don, 1a thanh phan don gian nhat caa Hydrocachon,

khéng bi thuy phan, 1a san pham oxy hoa khéng hoan toan cua céc polyalcol, c6 chuc
aldehyd hay ceton

4.2 Danh phap:
Monosaccarid c6 chira chuc aldehyl goi l1a Aldose

Monosaccarid co chira chuc ceton goi 1a Cetose

Tén goi cia Monosaccarid phu thugc vao sé Oxi, chiec Aldehyd hoic ceton

s6 C,s6 0 CTPT Aldose Cetose
2 C,H,0, Aldo-biose
3 C3H¢O3 Aldo-triose Ceto -triose
4 C4HgO,4 Aldo-tetrose Ceto -tetrose
5 CsH1005 Aldo-pentose Ceto -pentose
6 CsH1,06 Aldo-hexose Ceto -hexose
Mt s6 Monosaccarid
CTPT-tén Nguén goc - Tac dung
C3HgO; - San pham trung gian chuyén hoa Glucid

13



glyceraldehyd

C4HgO,-tetrose San pham trung gian chuyén hoa Glucid trong cac md

dong thuc vat

CsH100Os-pentose Ribose: tao a.ribonucleic

Deroxyribose: tao a.deroxyribonucleic

CeH 1,05 trai cay, mat ong, dich nhay thuc vat, dong vat
Glucose, chat chuyén hda chu yéu cua Glucid,
galactose tao lipid phuec tap

Fructose chat chuyén hda trung gian cua Glucid

4.3 Tinh chat vat Iy

4.4 Tinh chit hoa hoc
Két tinh mau tring hay khdng mau, vi ngot, dé tan trong nitoc, kho tan trong con,

khéng tan trong ether va chloroforme
4.4.1 Phan ung oxi — hoa (tinh khir)

Monosaccarid dé bi oxi hoa tao cac acid twong ng

Téc nhan oxi hoa la thubc thi Fehling, = taa d6 gach
Vi du: t°

R — CHO + 3Cu(OH),»R-COOH + 2CuOH +H,0

tO
CuOH - Cu,0 ¥+ H,0
Téc nhan oxi hoa 1a thubc th thudc thir tollens AGNO4/ dd NH3=> trang guong
R-CHO + 2Ag" + H,0 > R-COOH + 2Ag°y

4.4.2 Phan ung loai nudc (dehydrat hoa):
Khi dun véi dd acid dac tao cac furfural:

Vidyu: furfural & he
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/ \_ 0

CHiOs > © H  +H,0

Céc phan rng trén cd (ng dung trong xét nghiém:
- Dinh luong glucose trong nudce tiéu
- Pinh luong bang phuong phap so mau
5. OLIGOSACCARID
5.1 Saccarose:
CAu tao: do phan tir dudng Glucose va fructose tao thanh
Ngudn gbc: C6 nhiéu trong mia, cu cai dudng

CHLOH
CI, O
O H

H , QH

CH

e
I
x
\

e

OH

5.2 Lactose:
CAu tao: do Glucose va galactose tao thanh

Ngudn gbc: ¢6 nhiéu trong sita dong vat do d6 con goi duong sira
6. POLYSACCARID THUAN
CAu tao: gébm hang traim - hang nghin monosaccarid két ndi vai nhau bai lién két
Glycosid
Puoc hinh thanh do qué trinh quang hop trong tu nhién
Duéi tac dung cua anh sang, CO,, H,0 tao thanh monosaccarid, cdc monosaccarid
mat nudc tao polysaccarid
hy
CO, +H,0 = C¢H,06 + O,
NCsH1,0s =2 (CeH1oOs ), + NH,0
Tinh bot, cellulose Ia nhitng chat quan trong nhat cia nhom polysaccarid.

6.1 Tinh bot:
Bot vo dinh hinh, mau trang, cau tao mach thang, khong tan trong nudc lanh, trong

nudc nong tinh bot truong nd thanh dung dich keo, dudi tac dung cua enzym, acid,
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tinh bot thuy phan thanh thanh dextrin, maltose, glucose
- Tinh chit hoa hoc:
Tinh bot tac dung va6i lode = mau xanh
Amylopectin chiém tir 75-85% trong tinh bot, gdm khoang 10° gdc glucose,
khong tan trong nudc, ¢O ciu trac nhu bui cy, 14 phan tir c6 mach nhanh, lién két cha
yéu 1a (1—4) glucosid va tai mach nhanh 12 lién két (1—6) glucosid. Mdi nhanh gom
tir 24-30 géc glucose. Céc loai tinh bot tir ngudn gbc khac nhau co ty 18 amylose va

amylopectin khac nhau.

CH,OH CH_OH CH,OH CH,OH
H O_H H o_H H H
(¥ o (W o H 4 Q, H v O
ogH o OH o OH H o OH H O— enz.
(o} Q H Q OH
amylose
CHOH
[w] 0
H H
L]
OH HO
|
CHOH CHzOH CHz CHoOH
(] o] (] [}
OH OH oH OH
[a )} (] ] 0 —
oH oH oH oH
amylopectin

6.2 Cellulose
Cellulose 14 thanh phan chinh cia mé nang d& thuc vat, 1a chudi polyme cua

khoang 15.000 géc p-D-glucose, lién két bang lién két p-(1—4) glucosid, dugc coi la
do6ng phan cua amylose. Cellulose khong tan trong nuéc, bi thiy phan trong moi
treong acid sulfuric ndng, khong c6 gia tri dinh dudng ddi v6i ngudi va véi da sé dong
vat. O dong vat an co, cac vi sinh vat trong ong tiéu hda san sinh ra cac enzym

cellulase thiy phan cellulose thanh cac B-D-glucose nén tiéu hoa dugc cellulose.
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CH,OH CH,OH
5 "',—l:':l\ 5, 8 H / 0 \
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PR NN e "‘."o" H 0,
.‘O 4 F\.\ OH f« O\ o l.,-»i H f %, CH H "!H N
N e g ViR ;
N ‘\\ I/ —l | 5‘H;
) *—’ ’7
H OH OH
Lidn kdtbeta ] 4 glu:om Lu.\u k&t beta-! d-glicont
(glucoxit)

Henlvlozs (Cellulose)

6.3 Glycogen:
Glycogen la polysaccarrid, gom 2.400 dén 24.000 gbc glucose dugc tong hop &

dong vat, c6 mat trong moi té bao nhung nhiéu nhat ¢ té bao gan, téi 10% theo
trong luong va co xuong téi 0,9% glycogen ¢ trong cac hat trong bao tuong.Cau
trdc bac 1 cua glycogen gidng nhu amylopectin nhung nhiéu nhanh hon va mach
nhanh ngan hon, chi tir 8-12 gdc glucose.

Tinh chat: dung dich dang keo, thuy phan dén cuing cho Glucose

La dang du trit glucid cua co thé dong vat, 1a thanh phan cha yéu cua cac mo, to
chuc (gan, co)

Tac dung véi iod cho mau dé nau

r
Nonreducing end O%
CH
o 1 Alinkage
R
HO
X

1,6 linkage
Hﬁ
OH
O

Q0
HO

GLYCOGEN ° o

6.4 Chitin
Chitin 1a thanh phan quan trong caa cac dong vat khong xwong song nhir cac loai

gidp xac, su bo va nhén, né cling c6 trong cac t& bao vach cua cac loai nim va tio.
Chitin 12 homopolyme cua N-acetyl-D-glucosamin, lién két véi nhau bai lién két p-
(1—4) glucosid. V& ciu tao hoa hoc chitin khéc cellulose 1a ¢ cac nhém C2 nhém —

OH duoc thay thé bang géc acetamid
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Chitin
CH:OH CH:OH
1 4] n 4 0
] i
0

G LY
o H \ OH H ..
7 v .
|

] NHCOCH: ] NECOCH:

7. POLYSACCARID PHUC TAP

7.1 Mucopolysaccarid (Glycosaminglycan)
CAu tao: gdm cac monosaccarid + CH;COOH , H,SO, = mucopolysaccarid

C6 nhiéu trong dich nhay co thé dong vat
Tham gia c4u tao céac to chuc lién két, cac md ning d& (xwong, sun), dich nhay

niém mac ruét, da day, thuc quan

7.2 Glucopolysaccarid:
CAu tao: gom cac monosaccarid + CH;COOH , H,SO, = Glucopolysaccarid

Téc dung: tham gia ciu tao nén mang té bao sinh vat, mang hong cau, dich nhay
7.3 Acid hyaluronic

Acid hyaluronic dugc tao thanh tir 250-25000 don vi lap di 1ap lai cua disaccarid
lien két voi nhau bang lién két 1—4 glucosid, mdi disaccarid bao gém géc acid p-D-
glucuronic va N-acetyl- B-glucosamin lién két véi nhau bang lién két 1—3 glucosid.
Hyaluronic c6 trong md lién két thity tinh thé caa mat, cudng rén, nang cia mot so Vi
khuan. Enzym hyaluronidase c6 trong mot s6 vi khuan, tinh dich, noc ran, c6 kha ning
phan huy acid hyaluronic.
7.4 Chondroitin sulfat

Chondroitin sulfat gom 2 loai chondrotin-4-sulfat va chondrotin-6-sulfat, duoc cau
tao tir 50-1000 don vi ldp lai 14 sulfat disaccarid, mdi don vi bao gdm gdc acid p-D-
glucuronic va N-acetyl B-glucosamin-4-sulfat hoac N-acetyl B-glucosamin-6-sulfat
lien két v&i nhau bang lién két 1—3 glucosid. Chondroitinsulfat c6 trong sun, md lién

két, md bao vé (da,gan, van tim, thanh dong mach...)
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7.5 Heparin

Heparin duoc tim thay & nhiing hat bai tiét cua nhitng té bao ¢ 16p bé mat cua
mach méu, c6 nhiéu & phdi, gan va da. Heparin dwgc cAu tao boi cac don vi 1a o-D-
glucuronat-2-sulfat va N-sulfo-D-glucosamin-6-sulfat lién két véi nhau bang lién két
a 1—4 glucosid.

Heparin c¢6 kha ning Gc ché qua trinh déng méau, duoc dung dé diéu tri nhitng

truong hop nghén mach do huyét khoi.

CH,0S0,
0
OH
O_
NHSO

7.6 Keratin sulfat
Keritan sulfat cd ciu tao gdm cac don vi la B-D-galactose va N-cetyl-D-

glucosamin-6-sulfat.

TR cmyoso;
HO
o
C¥oH
CH NHCOCH,

E eratin sulfate

7.7 Glycoprotein
Glycoprotein 1a mucopolysaccarid lién két voi protein bang lién két ¢ong hoa tri
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hodc lién két khong ddng hda tri. Cac mucopolysaccarid thuong 1a keratan sulfat,
chondrotin sulfat duoc lién két dong hda tri véi protein. C6 nhiéu loai protein thuong
c6 trong lwong phan tir 200-300 tham gia trong cau tao glycoprotein.
CAU HOI LUQNG GIA

1. Trinh bay khéi niém vé glucid, phan loai glucid

2. Trinh bay vai tro cua glucid

3. Trinh bay tinh chat vat Iy, tinh chat hda hoc cia monosaccharid

4. Trinh bay cau tao, ngudn gbc cua oligosaccharid

5. Trinh bay cu tao, ngudn gdc, vai tro cua polysaccharid thuan

6. Trinh bay cu tao, ngudn gdc, vai tro cua polysaccharid tap
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BAI 3: HOA HQC LIPID

GIOI THIEU
Lipid 1a mot trong ba hop chét hitu co quan trong d6i véi co thé ngudi, vé cau tao

hoa hoc cua lipid rat da dang va phirc tap. Lipid cé gia tri rat 1a cao vé mit niang luong,
dic tinh it tan hodc khong tan trong nude nhung tan tt trong cac dung mdi hitu co.
Qua bai hoc nay sinh vién biét duoc vé thanh phan ciu tao ciing nhu cach phén loai
lipid, mot s6 chi s6 c6 lién quan dén tinh tan cua lipid.

MUC TIEU HQC TAP:

1. Kién thic

1.1 Trinh bay dugc dinh nghia, cach phan loai Lipid

1.2. Liét ké duoc cac chi sb co lién quan dén tinh tan cua Lipid.

2. Thai d9

Vai tro quan trong cua lipid ddi véi co thé.

NOI DUNG CHINH

Ciing nhu glucid va protein, lipid 1a thanh phan co ban cua sinh vat. Lipid c6 gia
tri cao vé mat nang luong (1g lipid cung cap 9,3Kcal); chua nhiéu loai vitamin tan
trong lipid (nhu vitamin A, D, E va K) va nhiéu loai acid béo khong bao hoa can thiét
ma co thé khdng tu tong hop duoc.

Vé cau tao hoa hoc, hau hét céc loai lipid déu c6 acid béo va alcol. Trong thanh
phan cau tao, lipid khéng c6 hoic c6 rat it cac nhom wa nude nhu —OH, -NH,, -COOH
va c6 rat nhiéu cac nhom ky nuéc; boi vay, lipid khdng hoidc rat it tan trong nudc
nhung tan nhiéu trong dung méi c6 d6 phan cuc thap nhu cac dung moéi hitu co (ether,
benzen, chloroform...).

Lipid hinh thanh I6p m& dudi da va I6p m& bao quanh mot s6 co quan, co tac
dung bao vé cho co thé va cic co quan. Phuac hop cua lipid véi protein goi la
lipoprotein-la thanh phan ciu tao quan trong cua té bao, c6 & cac mang té bao va trong
ty thé té bao. Cac lipoprotein con giir vai trd van chuyén lipid trong mau tuan hoan.

Trong ngdn ngir thong thudng, lipid dwoc goi 1a chat béo va bao gém dau, ma,

sap. O nhiét d6 thuong, md va sap o thé dac va dau ¢ thé long. Lipid gdm nhiéu loai
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va cd thé sip xép theo nhiéu cach, ngudi ta thudng phan loai lipid nhu sau: lipid thuan
va lipid tap.
1. THANH PHAN CAU TAO CUA LIPID

Lipid la nhitng este hoac amid cua acid béo vai alcol hoac aminoalcol.
Acid béo

Acid 1a nhitng acid carboxylic vé&i chudi hydrocarbon chua tir 4 dén 36 carbon.
Mot sb acid béo cé chudi hydrocarbon bdo hoa (khdng chira lién két doi) va khong co
nhanh; mot s acid béo c6 chudi hydrocarbon khdng b&o hoa (chira mot hay nhiéu lién
két d6i), hoic c6 nhanh, hoic vong, hoic chira nhdm chie hydroxyl.

Theo quy udc qudc té, acid béo dugc goi tén theo tén caa chudi hydrocarbon c6
cung s6 lugng nguyén tir carbon va thém dudi —oic, vi du: chudi hydrocarbon cé 8
nguyén tir carbon c6 tén la octan thi acid béo twong tng dwoc goi la acid octanoic
(acid caprylic), chudi hydrocarbon c6 18 nguyén tir carbon va mot lién két doi co tén 1a
octadecen thi acid béo tuong tng dugc goi la acid octadecenoic (acid oleic). Nguyén
tir carbon ctia nhom carboxyl duoc ding 1am méc va mang sb 1, nguyén ti carbon sé 2
dugc goi la carbon o, nguyén tir carbon sé 3 dugc goi 1a carbon P,... va nguyén tir
carbon cta nhom metyl tan cung dugc goi la carbon ®. Ngoai ra, nguoi ta con dung
cac ky hiéu dé chi s6 lwong va vi tri cua cac lién két doi trong phan tir acid béo: acid
oleic c6 18 carbon, 1 lién két doi giita carbon s6 9 va s6 10, cé thé ky hiéu 1a 18:1; 9
hay 18:1

Acid béo bdo hoa
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Bang 2.1 Mot sé acid béo bdo hoa thuong gap

Tén goi Cong thirc Nguén géc
Acid butylic CH5(CH,),COOH Mg, sira, bo
Acid caproic CH3(CH,),COOH Bo, dura
Acid caprylic CH5(CH,)¢COOH Bo, dura, ndo ca
Acid palmitic CH,(CH,),,COOH Dau m& dong, thuc vat
Acid stearic CH3(CH,),sCOOH Dau m& dong, thuc vat
Acid arachidic CH3(CH,)COOH Dau lac (phong)

Acid béo khdng bdo hoa
La nhitng acid béo chudi thang (d6i khi c¢6 nhanh). Thuong ¢ dang déng phan

cis, dugc chia thanh nhiéu loai tiy theo mirc d¢6 khdng bao hoa.
- Acid béo c6 mét lién két doi (monounsaturated fatty acid): cong thirc tong quét
la
CnH2n.1COOH. Acid oleic 12 acid béo khong bdo hoa rat phé bién; cé trong tat ca
dau va md dong vat, thuc vat: ma du trir caa bo va lon (40%), dau olive (80%).
- Acid béo c6 nhiéu lién két doi (polyunsaturated fatty acid):

+ Loai 0 hai lién két dbi: cong thic tong quét 14 C,H,,.5COOH; vi dy nhu acid
linoleic ¢6 trong nhiéu loai hat c6 dau nhu hat ngii céc, hat lac, hat béng va hat dau
nanh.

+ Loai c6 ba lién két doi: cong thuc tong quat 14 C,H,,sCOOH; vi du nhu acid
liolenic thuong c6 mat cung véi acid linoleic nhung dac biét c6 trong dau nanh

+ Loai c6 bén lién két doi: cong thic tong quat 1a CH,,.7COOH:; vi du nhu
acid arachidonic, thay chu yéu trong dau lac.

Mot sb acid béo khdng bdo hoa rat can thiét cho co thé nhung co thé khéng tu

téng hop dugc, phai dua tir ngoai vao, vi du: acid linoleic, acid linolenic,...
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Acid béo mang chirc alcol

Acid cerebronic co trong lipid tap ctiia nao nhu: Acid cerebronic
Acid béo co6 vong

Acid prostanoic l1a acid c6 vong 5 canh véi 20 carbon va mang 2 chudi thang.
Acid prostanoic c6 dan xuét la prostaglandin, mot nhém hop chat c6 tam quan trong vé
mit duoc 1y va hoa sinh. Trong co thé, prostaglandin duoc téng hop tir acid
arachidonic, vi du: prostaglandin E, (PGE,).
Déng phan ciia acid béo khong bio hoa

Céc acid béo khong bdo hoa ton tai dudi nhiéu dang dong phan 1a do vi tri cia
c4c lién két doi trong chudi carbon cua acid béo tao ra. Bong phan hinh hoc cua acid
béo khong bio hoa 1a do phwong hudng caa cac goc & xung quanh truc cua lién két doi
quyét dinh, néu nhitng gdc dang duoc xem xét & vé ciing mot phia cua lién két doi thi
acid béo duoc goi la dang “cis”, néu nhitng gdc d6 & nhitng hudng trai nguoc nhau thi
acid béo duoc goi la dang “trans”. Nhitng acid béo khdng bdo hoa chudi dai thuong
gap trong tu nhién hau nhu déu thuoc dang cis va phan ti bi ubn cong o vi tri lién két
doi.

Alcol cua lipid

Alcol trong phan t lipid gém glyceron, alcol bac cao, aminoalcol, sterol. Trong
cac chat béo con gap nhitng alcol khong no, mot sé alcol nay l1a nhitng chat mau quan
trong, vi du: phytol 1a mét ciu tir cua chlorophyl va lycophyl.
Glycerol

La mot trialcol (c6 3 nhém chuc alcol), tham gia trong thanh phan cua glycerid
va phosphatid. Vi tri cAc nguyén tir carbon trong phan tir glycerol duoc ghi bang chix
s6 1,2,3 hoic ky hiéu o, B, d.
Alcol bdc cao

Tham gia trong thanh phan cac chat sap, vi du: alcol cetylic C,5H3sOH, alcol n-
hexacosanol CH3(CH,),4CH,0OH, alcol n-octacosanol CH3(CH,),sCH,OH,...
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Aminoalcol
Tham gia trong thanh phan cua cerebrosid va mot sb phosphatid. Cac

aminoalcol thuwong gap la sphingosin, cholin (ethanolamin trimethylamin),
ethanolamin (cholamin), serin, cerebrin (c6 trong nAm men, hat ngd).
Sterol

Chét tiéu biéu cho cac sterol & mo dong vat Ia cholesterol.

Cholesterol c6 nhém chirc alcol & C, lién két doi & Cs-Cg, mach nhanh 1a nhém
methyl & Cy V& Cy3, mach nhanh gom 8 carbon & Cy7. Cholesterol c6 trong hau hét té
bao cua co thé; dac biét trong md than kinh, mat va soi mat, thé vang caa budng trang.
Cholesterol 14 thanh phan cua chat béo dong vat nhung khong c6 trong chat béo thyc
vat.

Trong ty nhién, nguoi ta con gap cac loai sterol khac nhu 7-dehydrocholesterol,
ergosterol, coprosterol,...

2. LIPID THUAN

Lipid thuan 1a nhiing este cua acid béo véi cac alcol khac nhau, bao gom
glycerid, cerid va sterid.
Glycerid (acylglycerol)

Glycerid c6 trong hau hét to chirc caa sinh vat, nhung c6 nhiéu nhat & mé ma
(90%). Glycerid c6 ngudn goc dong vat va thuc vat khac nhau thuong khac nhau vé
thanh phan acid béo.

Glycerid 1a este cua glycerol va acid béo, 1a chat béo trung tinh. Tay theo mét, hai
hay ba nhém chaec alcol cta glycerol dugc este hoa boi acid béo ma tao nén mono-, di-
hay tri-glycerid. Céc acid béo trong phan tir glycerid c6 thé gidng nhau hoic khéac nhau
(glycerid thuan nhat hoac glycerid hdn hop). Céc triglycerid c6 chira cling mét loai
acid béo trong phan tar chiém ty 18 rat nho. Ty theo thanh phan cua acid béo ma
glycerid c6 tén goi khac nhau, vi du: tristearin 1 triglycerid c6 3 géc acid béo la acid
stearic, 1.2-distearopalmitin Ia triglycerid c6 2 goc acid stearic & C; va C, va 1 géc
acid palmitic.

Trong tu nhién, diglycerid va monoglycerid chiém ty 18 rat nho. Triglycerid chta
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géc acid béo & C; va C, khéng giéng nhau c6 thé ¢ 2 dang dong phan | va Il, phan
I6n triglycerid thién nhién & dang d6ng phan I1.
Cerid

Cerid 1a este cua acid béo chudi dai vai alcol co trong luong phan tir cao (30-40
carbon). Cerid con goi 1a sap, cé trong dong vat (s&p ong, m& ca nha tang,...) va thuc
vat (I6p mong bao phu 14, than va qua). Vo cia mot s6 vi khuan ciing chaa sap (vi
khuan Kock). Chic phan sinh hoc cua cerid khac nhau tiy loai nhung néi chung cerid
giit vai trd bao vé céc to chirc cua dong vat va thuc vat. Co 16p sap nén vi khuan khong
bi tdc dung boi acid va alcol. Bong vat cao cap va ngudi khong chuyén hoa dugc
cerid.
Sterid

Sterid 12 este cua acid béo véi alcol vong sterol (tiéu biéu la cholesterol). Mét s6

sterid la oleatcholesterol, palmitatcholesterol, stearatcholesterol.

3. LIPID TAP
Lipid tap bao gdom acid béo, alcol va nhitng nhém hoa hoc khéc. Lipid tap chia

thanh hai nhom tdy thuoc vao thanh phan alcol caa ching: glycerophospholipid c6
alcol la glycerol va sphingolipid cé alcol la sphingosin.
Glycerophospholipid (glycerophosphatid hay diacylphosphatid)

Glycerophospholipid 14 dan xuit cua acid phosphatidic, bao gom acid
phosphatidic, phosphatidylglyceron, phosphatidylcholin (lecithin),
phosphatidylethanolamin (cephalin), phosphatidylinositol, phosphatidylserin.

Acid phosphatidic

Acid Phosphatidic 1a chat trung gian trong qua trinh téng hop triglycerid va
glycerophospholipid nhung cé rat it trong cac mo; thanh phan gom: glycerol, 2 gdc
acid béo va 1 gbc acid phosphoric. Ching la nhiing diacylglycerid trong d6 chirc alcol
& vi tri C5 cua glycerol duoc este héa bai acid phosphoric. Acid béo gin ¢ C; thuong
la acid béo b&o hoa va gin & C, thuong 12 acid béo khdng béo hoa.
Phosphatidylcholin (Lecithin)

Lecithin 1a din xuat cua acid phosphatidic ma —X 1a cholin (Bang 2.3).
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Lecithin duoc chiét xut tir long do trimg (nim 1843). Chat nay c6 phd bién trong céc
té bao cua co thé dong vat, dic biét trong té bao gan, nio, long do trang.
Phosphatidylethanolamin (Cephalin)

Cephalin khac lecithin ¢ vi tri —X 1a ethanolamin. Cling nhu lecithin, cephalin
c6 dang a va dang B tuy theo phuc hop acid phosphoric ethanolamin duoc gin vao
carbon a hay carbon f cua glycerol. Cephalin duoc chiét xuit dau tién tir nio.
Phosphatidylserin

Thanh phan ciu tao cua phosphatidylserin c¢6 acid amin 1a serin, acid béo
thuong 12 acid stearic va acid oleic. Phosphatidylserin chiém 5% glycerophospholipid
cua ndo. Trong tu nhién, ngudi ta con tim thiy nhitng phospholipid chira acid amin 1a
threonin.

Phosphatidylinositol

Phosphatidylinositol ¢6 trong to chizc dong vat (ndo) va thuc vat (dau tuong,
lac, mam lda mi,...). Phan tir phosphatidyl c6 6 gbc —OH (Bang 3) do d6 n6 mang tinh
ura nudc.

Diphosphatidylglyceron (Cardiolipin)

Chat nay la phospholipid cé trong ty thé (mitochondria), ddc trung ctia mang
trong ty thé.
Plasmalogen

Plasmalogen chiém khoang 10% phospholipid cta ndo va co. Trong phan tir
Plasmalogen, vi tri C; (o) khong phai 12 lién két este ma 12 lién két ete giira nhom —OH
cua glycerol véi mot goc rugu khong bao hoa.

Sphingolipid

Céc sphingolipid 1a thanh phan cau tao quan trong cia mang té bao dong vat va
thuc vat, diac biét & md ndo va md than kinh. Sphingolipid chua alcol 1a shingosin.
Sphingosin duoc ndi véi acid béo bai nhém amin, tao thanh ceramid. Acid béo c6 thé
la acid lignoceric, acid cerebronic. Ceramid la don vi co ban cua sphingolipid va cé
trong cac md dong vat. Nhirng sphingolipid cé chira acid phosphoric trong thanh phan

cau tao (vi du: sphingomyelin) dugc xép cung véi cac lipid tap co chea acid
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phosphoric khac va goi chung la phospholipid. Nhitng phospholipid c6 chra ose trong
phan tir (vi du: cerebrosid, sulfarid, ganliosid) duoc xép thanh loai khac, goi la
glycolipid. Céc ose phé bién trong glycolipid la galactose, glucose, galactosamin.
Sphingomyelin

Sphingomyelin duoc xép vao loai phospholipid; duoc chiét xuat tir phéi, lach,
ndo va tat ca té bao than kinh. Sphingomyelin Ia ceramid ma chtc alcol bac nhat (¢ vi
tri C,) lién két véi phosphocholin.

Cerebrosid

Phan tir cerebrosid gdbm: alcol 1a sphigosin, acid béo cao phan tir va galactose,
nhung khong c6 acid phosphoric. Acid béo trong cerebrosid gdm 24 carbon nhu acid
lignoceric, acid cerebronic, acid nervonic, acid hydroxynervonic. Ty theo thanh phan
acid béo trong phan tir ma cerebrosid c6 tén khac nhau, vi du: kerasin la cerebrosid
chura acid lignoceric, cerebron la cerebrosid chiaa cerebronic,...

Cerebrosid c6 chii yéu ¢ ndo va md than kinh.

Sulfatid

Sulfatid 12 dan xuat c6 sulfat cia cerebrosid, nhom sulfat thuong gan vao vi tri
C; cua galactose.

Gangliosid

Gangliosid la glycosylceramid; trong phan tir c6 sphingosin, acid béo co 22
carbon hoic 24 carbon, acid neuraminic va cac din xuit cua né nhu acid N-
acetylneuraminic (acid sialic), 3 ose (ose phd bién trong gangliosid Ia galactose,
glucose, galactosamin).

Gangliosid chiém khoang 6% lipid mang cua té bao chat xam trong ndo nguoi
va c6 sb luong it hon trong lach, hong cau. Gangliosid c6 & ving dau day than kinh,
tham gia vao qua trinh dan truyén xung dong than kinh.

4. TINH CHAT LY HQC CUA LIPID
Tinh nhii trong héa: do ti trong thap lipid khong hoa tan trong nudc, khi cho vao han
hop protein, acid mat, xa phong lac manh duoc dung dich duc nhu sira goi 13 nhii

tuong
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Giai thich hién tuong nay 1a do cac chat nhu xa phong, acid mét c6 vai ro nhii hoa
lipid, 1am giam stic cang bé mat > lipid phan tan khéng lién két lai v6i nhau , va ciing
dé giai thich vai trd cac acid mat trong viéc tiéu hoa cac thirc an c6 ngudn gc tir lipid
Nhirng chi sé lién quan dén tinh tan caa lipid:
CHI SO 10D: 1a sé gam iod tac dung véi 100 gam mé& , chi sé nay biéu hién do
khéng béo hoa cua lipid
CHI SO ACID: la s6 gam KOH can thiét dé trung hoa 1 gam lipid . Chi sé nay
noi Ién sé acid tu do cua lipid, trang thai xau tét cia ma, chi sb acid cang cao s6
acid ty do cang nhiéu
CHI SO XA PHONG HOA: La s gam KOH can dé xa phong hda 1 gam mg, chi
s6 nay lién quan dén trong lwong phan tir cua acid béo. Trong lwong phan tir thap
chi s6 xa phong héa cang cao va nguoc lai
5. TINH CHAT HOA HQC CUA LIPID THUAN
Phan ng thuy phan: chi thuc hién duoc ¢ diéu kién : acid, base, lipase
Vi du: Triglycerid - diglycerid - monoglycerid - glycerol
Téc dung cua hydro va oxi: oxi l1am cho cac mach kép chuyén thanh aldehyd >
lipid bi 6i khét > can bao quan trong chai lo nap nat kin
Hydro lién két mach kép caa lipid = lipid chta acid béo chua bdo hoa = béo hoa :
lipid tir dang long chuyén sang dang ran
CAU HOI LUQNG GIA
1. Thanh phan héa hoc cin ban ciu tao thanh lipid
. K& tén cac loai acid béo tham gia cau tao hoa hoc lipid
. Ké tén céc loai lipid thuan

2

3

4. Ké tén céc loai lipid phic tap

5. Nhitng chi s6 lién quan dén tinh tan cua lipid
6

. Tinh chat héa hoc cua céc lipid thuan
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BAI 4: HOA HQC PROTID

GIOI THIEU
Protein (con goi la dam) 1a nhirng phan tir sinh hoc ¢6 chira mét hoic nhiéu mach

dai cua céc acid amin. Protein thyc hién rat nhiéu chirc ning bén trong sinh vat, bao
gom cac phan ng trao chat xuc tac. Phan loai protein dua trén hinh dang dugc chia
thanh 2 loai: hinh sgi va hinh ciu. Gom c¢é bdn bac ciu trdc, mdi bac ciu tric co cac
lien két gitt vai tro duy tri hinh dang céu triic. Bong thai théng qua bai hoc nay cac em
con biét duogc cac tinh chat ly hoa cua protein, vai trd caa mot vai protein dbi voi co
thé nguoi.

MUC TIEU HQC TAP:

1. Kién thirc

1.1 Trinh bay dugc dinh nghia, phan loai va vai tro Acid amin, Peptid va Protein

1.2 Liét ké cac bac cau tric va tinh chat Iy hoa cua protein.

2. Thai d¢

Vai tro quan trong cua protein d6i voi co thé nguoi

NOI DUNG CHINH

1. PINH NGHIA
Protid 14 nhitng hop chat hitu co

Nguyén té chinh gém: C, H, O, N

Nguyén t6 khac: Fe, S, Cu, P

Pon vi ciu tao la acid amin

Protein 1a tén goi cho nhitng phan tir ¢6 trén 50 acid amin. Ngudi ta ¢6 thé phan loai
protein tly theo ciu tao hoic theo hinh dang.

2. VAI TRO

Protid 1a mét trong 3 chat hitu co quan trong (Protid- Lipid- Glucid) cdu tao nén céc
chat séng

Protid 1a mot thanh phan hda hoc chinh cau tao nén thé sinh vat

Trong co thé dong vat: Protid 12 nhém hitu co phuc tap co vai trod dic biét dbi véi su
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séng

Trong co thé dong vat: Protid 12 nhém hitu co phuc tap ¢6 vai tro dac biét doi vai su song:

Vai tro tao hinh

Diéu khién hoat dong sinh ly cua co thé

XdUc tac qua trinh phan ung

Quaé trinh bao vé co thé

Van chuyén va phan bé oxy trong co thé

Cung cép ning luong

3. PHAN LOAI PROTEIN

3.1.

3.2.

Phin loai theo ciu tao

Protein thuan (protein don gian).

Protein thuan la cac protein khi thay phan cho céc acid amin thuong gap, do
1a cac protein nhu albumin, globulin, histon.

Protein tap (protein lién hop).

Trong thanh phan ngoai acid amin con c6 nhitng chat khéng phai la acid
amin. Thanh phan khéng phai 14 acid amin goi 1& nhém ngoai. Nhém ngoai c6

thé 1a glucid, lipid, acid nucleic, kim loai...

Phéan loai theo hinh dang

Protein cau: 1a nhimng protein c6 kich thudc chiéu dai/ kich thudc ngang nho
hon 10. Thugc nhém nay la cac protein enzym va nhitng protein huyét thanh.
Protein sgi: 1a nhirng protein c6 kich thudc dai/ kich thudc ngang 16n hon 10

nhu keratin cta toc, moéng vubt va collagen cua to chirc lién két.

4. CAU TRUC PHAN TU PROTEIN

4.1.

Cic lién két hoa hoc trong phan tir protein
Lién két peptid (-CO-NH-)
Lién két disulfur (-S-S-): lién két giita hai nhom —SH cua hai cystein loai di
hai hydro. Hai Cys c6 thé trong mot chudi polypeptid hoic cua hai chudi

polypeptid khac nhau.
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- Lién két hydro: lién két hydro giita H ciia nhém Imin (-NH-) va O cia nhém

carbonyl (-CO-) trén cling chudi hozic khac chudi polypeptid.

- Lién két ion: 1a lyc hat tinh dién gitra cAc nhom —COO- cua céac acid amin

acid vi nhom —NH;"* cua céc acid amin kiém trong chudi polypeptid.

- Tuong tac ky nudc cua cac chudi bén: giita cac goc hydrocarbua: phenyl,

metyl, isobutyl,...Luc tuong tac giita cac chudi bén 1a lyc Van der walls.

4.2 Cac bic cu triic ciia phén tir protein
4.2.1. Ciu tric bac 1

C4u tric bac 1 cua protein 1a sé lwong, thanh phan va trat ty siap xép céc acid
amin trong chudi polypeptid caa phan tir protein. Cac lién két peptid quyét dinh cau
trdc bac 1. Phuong phap nghién cttu cau tric bac 1 1a phuong phap hoa hoc. Vi du
Insulin c6 51 aa gom 2 chudi: chudi A c6 21 acid amin, chudi B ¢6 30 acid amin. Giita
cac loai khac nhau ¢ vi tri A8, A9, A10 va B30. Trong phan tir Insulin c6 nhirng lién
két disulfua la nhirng lién két bén trong chudi.
4.2.2. Ciu triic bac 2

CAu trdc bac 2 cua protein, 1a su xoan mot cach déu dan hoic su gap nép mot
cach c6 chu ki cua chudi polypeptid trong phan tir protein. Cau trdc bac 2 do cac lién
két hydro quyét dinh. Phuong phap nghién ctru cau trdc bac 2 1a phuong phap nhiéu xa
tia X.

- Cau trdc xodn a:protein c6 cu tric xoin o 1a a-keratin. Cu trac nay duoc
6n dinh nho lién két hydro gitra nhdm —NH- va nhém —CO- cua cac acid amin trong
ciing mot chudi polypeptid. C4u trdc xoan c6 dic diém l1a cir mot vong xoin 360° thi
c6 3,6 gbc acid amin, do nhém —NH- cua acid amin tht nhat lién két véi nhom —CO-
cua acid amin tht tu tao ra, xoin c6 thé theo chiéu phai hoic xoan trai. Nhung xoin
phai thuong 6n dinh hon xoan tréi.

- Cau tric gap nép B: protein c6 cau tric gap nép B dién hinh 1a p keratin cua
toc. CAu tric gip nép B duoc 6n dinh boi nhitng lién két hydro giira hai chudi

polypeptid. Cac chudi polypeptid trong cau trac p c6 thé 1a song song hodc d6i song
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vé6i chudi bén. Nhiéu lién két hydro trong cac chudi tao ra nhitng nép gap. Trong cau
trdc nay cac nhom bén & trén hoic dudi mat phang.
4.2.3. Ciu triic bac 3

C4u truc bac 3 1a ciu tric khdng gian ba chiéu cua phan tir protein. Trong ciu
trdc ndy c6 sy lién quan giira cac doan xa trong cau tric bac 1, cling nhu su lién quan
gitta cac nhém bén véi nhau trong khong gian ba chiéu. Chudi polypeptid vira xoin
vira gap khac mét cach day dic va phuc tap. Cau truc bac 3 dugc quyét dinh boi lién
két disulfua. Lién két ion, twong tac ky nudc. Nhitng protein ¢6 cau trdc bac 3 dién
hinh 1a myosin, trypsin va cac chudi polypeptid cia hemoglobin. Phwong phap nghién
Clru CAU tric bac 3 13 phuong phap nhidu xa tia X.
4.2.4. Cau triic bac 4

Cau tric bac 4 cua protein 1a sy sap xép twong hd cua cac chudi polypeptid
trong phan tir protein c6 tir 2 chudi polypeptid tro 18n. Mdi chudi polypeptid nay déu
c6 cau trdc bac 2, bac 3. Gitra cac chudi trong phan tir protein c6 cau tric bac 4 duoc
lien két v&i nhau bang nhitng lién két ion va nhitng twong tac ky nuéc. Protein ¢ cau
trdc bac 4 dién hinh nhu hemoglobin c6 bén chudi polypeptid. Phuong phép nghién
ctru cau trlc bac 4 ciing 1a phuong phap nhiéu xa tia X.
5. TINH CHAT LY HOA CUA PROTEIN
5.1. Tinh chat ludng tinh va pH ding dién ciia protein

- Tinh chét cua protein phu thudc véao thanh phan cac acid amin ciu tao nén
protein. Néu tong Lys + tong Rg/tong Glu + tong Asp: 16n hon 1 protein c6 tinh base,
con néu nhoé hon 1 protein ¢6 tinh acid.

- Su tich dién cua protein phu thugc vao pH cua moi truong. pH mdi truong
ma & do protein c6 tong dién tich &m bang tong dién tich dwong, goi la pHi cta protein
va protein khong di chuyén trong dién truong. Ung dung tinh chat nay dé phan tich
protein bang nhitng phwong phap nhu: dién di, sac ky ai luc hoic sic ky trao doi ion.
5.2. Tinh chét hoa tan, két tia va két tinh

- Tinh chét hoa tan: trong nudc cac protein ton tai dudi dang keo, da s6
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protein tan trong dung dich mudi lodng. Protein tan duoc nhd ¢6 16p 4o nude va cac
tiéu phan protein tich dién cuing dau.

- Sy két taa protein: khi 1am mat 16p 4o nudc va trung hoa dién tich cua
protein thi protein sé& bi két tua.

- Sy bién tinh protein: protein bi bién tinh khi thay d6i hodc dao 16n cau trdc
bac 2, bac 3, bac 4. Cac lién két trong phan tu protein bj dat trir lién két peptid. Tinh
chat 1y hoa cua protein nhu d6 nhét, d6 hoa tan bi thay ddi. Hoat tinh sinh hoc cua
protein giam hodc mat. Nhiing nguy@n nhan gay bién tinh protein c6 thé I1a nhiét do
cao, &p suat cao, tia tir ngoai hoac cac yéu té hda hoc nhu acid manh, kiém manh va
mudi kim loai ning. Sau khi loai bo nhitng nguyén nhan gay bién tinh ma protein
khdng tro lai trang thai ban dau duoc goi 1a bién tinh khdng thuan nghich. COn néu
protein trg lai trang thai nhu cit hoac & mac d6 nao d6 goi I bién tinh thuan nghich. Vi
du nhu enzym ribonuclease 1a mot chudi polypeptid ¢d 124 gbc acid amin. Bén lién
két disulfur c6 thé bi bé gy thuan nghich bang B-mecaptoetanol. C6 thé hinh thanh
hdn hop véi cystein caa chudi ngoai.

- Néu sir dung nhu B-mecaptoetanol thi hdn hop disulfur bi khir hoan toan va
san pham cudi cung cua protein bién d6i thanh sulfur. Mic dau cac co ché hoat dong
ctia cac chat nay chua dugc hiéu hoan toan nhung rd rang ching lam dat cac lién két
khong ddng hoa tri. Khi ribonuclease véi p-mecaptoetanol trong dung dich ure 8M
chudi polypeptid mat ciu tric xoian va mat hoat tinh enzym (enzym bi bién tinh). Khi
nghién ciru trén ribonuclease bi bién tinh bang loai bo ure va p-mecaptoetanol thi cac
lien két disulfur cua enzym bién tinh bi oxy hoa tré lai bai khdng khi. Cau tric xoin
gap tro lai va hoat tinh x(c tac cua enzym dugc phuc hoi.

6. CHUC NANG CUA PROTEIN

Protein dam nhan nhiéu chirc ning quan trong trong co thé. CO thé sap xép

thanh 2 nhém: protein chirc ning va protein ciu tric.

6.1. Nhirng protein chirc ning
- Céc protein enzym x(c tac cac phan ung bién d6i cac co chat thanh san pham.
- Céc protein van chuyén: hemoglobin van chuyén oxy trong mau, transferin
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van chuyén sat, ceruloplasmin van chuyén déng, protein van chuyén hormon tir noi

t6ng hop dén co quan dich; mot s6 protein van chuyén thudc va céc chat doc.

- Céc protein bao vé nhu cac khang thé IgA, IgE, IgM, 1gG. Interferon l1a

protein chdng lai su nhidm khuan va nhiém virus. Fibrin c6 tdc dung 1am co cuc mau.

- Ngoai ra con c6 protein diéu hoa cac co quan ciing nhu diéu hoa co thé. Cac

protein co co nhu myosin, actin. Protein diéu hoa sao chép, phién dich nhu histon.

6.2.

Nhiing protein ciu tric

Nhitng protein tham gia ciu tao mé lién két, hinh thanh khung xwong, ciu tao

co thé ngudi nhu collagen, elastin.

CAU HOI LUQNG GIA

1.

© N o O B~ WD

Trinh bay dinh nghia, cach phan loai Protein

Trinh bay c4u trdc, tinh chat cua a. amin

Trinh bay cau tric chung, tinh chat caa peptid

Trinh bay cau trdc, tinh chat caa protein

Trinh bay nhitng irng dung cua protein trong xét nghiém
Trinh bay mét s6 Protein thuan, mot s protein tap

Trinh bay tinh chat hoa hoc cua acid amin, peptid va protein

Trinh bay su bién tinh cia protein va ang dung thuc té
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BAI 5: HOA SINH ACID NUCLEIC

GIOI THIEU
Nucleotid 14 nhitng hop chit sinh hoc tham gia vao nhiéu cac qua trinh chuyén héa

ctia t& bao. Chung 1 phuong tién du trit va van chuyén ning luong, 1a sy dap Gmg hoa
hoc ciia té bao ddi v6i cac hormon va cac chét kich thich & khoang gian bao, 14 thanh
phan ciu trac cia cac coenzym hay cac chat chuyén héa trung gian. Song vai trd quan
trong nhat ctia nucleotid chinh 1a thanh phan ciu tao nén cac acid nucleic:
deoxyribonucleic acid (DNA) va ribonucleic acid (RNA)- co s& vét chit cua thong tin
di truyén.
MUC TIEU HQC TAP:

1. Kién thurc

1.1 Trinh bay dugc cau tao, cau trdc acid nucleic.

1.2 Trinh bay duogc cAu trdc va chie ning cac loai RNA.

1.3 Néu duoc su thoai hda cua acid nucleic va base nhan purin

2. Thai d§

C6 trach nhiém nghién cau bai truéc khi dén 1op
NOI DUNG CHINH

1. PAI CUONG
Nucleotid 14 nhitng hop chit sinh hoc tham gia vao nhiéu cic qua trinh chuyén hoa cua

té bao. Chung 1a phuong tién du trit va van chuyén nang luong 1a sy dap (mg hoa hoc
ctia té bao d6i voi cac hormon va cac chat kich thich & khoang gian bao, 14 thanh phan
cAu triic ctia cac coenzym hay cac chat chuyén hao trung gian. Song diéu quan trong
nhit phai ké dén 1a nucleotid chinh 1a thanh phan cdu tao nén cac acid nucleic:
deoxyribonucleic acid (DNA) va ribonucleic acid (RNA), co s& vét chat ciia thong tin
di truyén.
2. THANH PHAN HOA HQC CUA NUCLEOTIC ACID

- CAu trac hoa hoc cua acid nucleic dugc Phoebus Levine vad Alexander Tood dua
ra trong nhitng nam dau thap ky 50. Acid nucleic 1a cac chudi polyme ciia nucleotid

trong d6 c6 cau ndi phosphate & vi tri 3 va 5 clia hai phan tir dudng lién tiép.

5' 5
“03PO——CH, ||3ase 36 “0,PO——CH, ||3ase
0 | o
.4/ \1' ,4/ \1'
| Hy ) | Hy )
H H H H



Ribonucleotid Deoxyribonucleotid

- Cac gbc phosphat ciia mdi polynucleotid va cac nhom phosphodieste 1 cac gdc acid,
chinh vi vy ma & pH sinh 1y, acid nucleic 1a nhiing chudi anion. Phan tir DNA 1a
nhitng chudi xodn kép, c6 luong can bang cac gbe adenin va thymin (A=T), ciing nhu
guanin va cytosin (G=C). Phan tir RNA thudng 1a chudi xoian don ngoai trir RNA cua
mot sb virus co ciu tric xodn kép. Trong khi d6 DNA ctia mot s6 virus lai co céu tric
xoan don. Tuy nhién khi cic phan tirt DNA ndy xdm nhédp vao trong té bao cha va
nhan 1én, né s& hinh thanh cau tric xoan kép.

- Mot s6 DNA va RNA c6 chta cac dan xuét cta céac base, dic biét 1a trong cac vi sinh
vat. D6 1a cac dan xuét methyl héa, cac dan xuét nay duoc tao ra boi cac enzym dac
hiéu.

- RNA dé dang bi thity phan trong méi trudng kiém dé tao ra mot hdn hop cac 2 va 3
nucleotid trong khi DNA vi khéng c6 nhém 2-OH nén bén viing trong mdi trudng
kiém va do vay ma né rat bén vimg so voi RNA.

- Nucleotic 13 este phosphat ciia dudng pentose, trong d6 nito lién két véi C1 cia
duong. Trong ribonucleotid, dudng pentose la D-ribose con trong deoxyribonucleotid
(hay con goi 1a deoxynucleotid) c6 trong DNA thi lai 1a 2-deoxy-D-ribose. Goc
phosphat c6 thé gan & vi tri C3 hodc C5 ctia nguyén tir dudng dé tao hoic 3-nucleotid
hodc 5-nucleotid. Phirc hop trén néu khong c6 gdc phosphat thi duoc goi 13 nuclesid.

3. DEOXYRIBONUCLEIC ACID (DNA)

Cau tric xoin kép

- Viéc phat minh ra ciu tric xoan kép cia DNA bai James Watson va Francis Crick
nam 1953 da khai sinh ra nganh sinh hoc phan tir hién dai. Ngay nay, nguoi ta nhan
thiy rang DNA va RNA ton tai & mot vai dang cau tric xoan kép khac phu thudc vao
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nhiéu yéu t6 nhu: do 4m, cac cation hay trinh ty cac base.
Cau triic Watson-Crick:B-DNA
Cau tric B-DNA duoc xac dinh boi nhilu xa tia X v6i sy ¢6 mit cia Na* va ¢ do

am 92%.
Cdc dang cdu triic xodn khdc ciia acid nucleic

- Dang A-DNA: ciu trac A-DNA rong hon, vong xodn theo quy tic ban tay phai
tor phai qua trai det hon so voi cAu tric B-DNA. Mot chu ky xodn ciia A-DNA c6 11
d6i base c6 do dbc 1a 28 A° va gbc X04n van cta mdi cip base so v6i tryc 1a 20° Chu
tric nay duoc thdy ¢ dang bao tir ctia vi khuan Gram duong. Pay 1a co ché ti bao vé
ctia vi khuan vi DNA ¢ dang nay bén vimg véi tia cyc tim.

- Dang Z-DNA: ¢6 céu tric xoan theo quy tic ban tay trai. Mdi chu ky xodn ¢o
12 dbi base v&i d6 doc 1a 45. Chire nang sinh hoc cua dang Z-DNA chua dugc khéng
dinh song c6 gia thuyét cho rang c6 su bién doi thuan nghich tir cau trac B-DNA sang
Z-DNA trong mdt sd diéu kién nhat dinh nhu: tai to hop gen trong qué trinh thé hién
gen.

3.1 Cac luc héa hoc va cau tric lam bén virng cau tric acid nucleic

- CAu trac cua chudi dudng phosphate: cu trac cia don vi nucleotide c6 6 goc
xodn cia khung duong phosphate va mot goc xoan 1a hudng cua base vé lién két
glycosidic. 7 goc nay tao cho mdt chudi nucleotide trong mdt chudi polynucleotide do
linh d6ng rat cao. Tuy nhién trén thyc té, ciu triic cuia mdi chudi polynucleotide lai bén
vitng va on dinh.

- Cip base: cac cip base lién két chat voi nhau nham duy tri cdu tric xodn kép
cta acid nucleic. Lién két hydro khong c6 tac dung lam bén viing phan tir DNA mic
di n6 c6 vai trd quyét dinh cho sy cip doi theo nguyén tic bod sung. Lién két ky nude
dong vai tro quyét dinh trong viéce duy tri cdu triic 6n dinh cia DNA.

- Cum céc base va tuong tic ky nudc cac nhan purin va pyrimidin c6 khuynh

huéng hinh thanh cac chdng mit phang song song. Cac mit phang nay tuong tac véi

nhau bang céc lién két ky nudc. DAy chinh 1a yéu té dam bao cho cau tric bén viing
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ciia DNA. Tuy nhién, cho t6i nay céc luc lién két ky nuéc ndy van chua dugc hiéu

hét.
- Tuong tac ion: vé mit Iy thuyét thi sy bén viing cta ciu truc acid nucleic phai
tinh dén vai trd cua cac su tuong tac tinh dién cua cic gbc phosphate mang dién.
Thuc nghiém cho thidy Tm ty 1é thuan véi nong do cation. Mg2+ dong vai tro quan
trong trong viéc duy tri cdu triic ctia nhiéu loai RNA nhu RNA vén chuyén, RNA
ribosom.
- CAu trac siéu xodn cua DNA :tit ca cac phan tir DNA cua vi khudn va da sb
DNA cua virus ¢6 cau triic hinh vong. Cau tric DNA ciing xuat hién & trong ty
thé ma ty thé thi c6 hau hét cac té bao bac cao. Mdi dau ciia chudi DNA don lién
két v6i nhau tao thanh cdu triic vong khép kin. Mot sé cau tric DNA hinh vong nay
c6 hinh dang si€u cudn, si€u x04n vin hay siéu xo0dn 6c. Cau tric nay doi khi dugc
goi la ciu trac bac 3 cau DNA. Trang thai siéu X04an cua phan tt DNA duoc diéu
hoa boi nhém cac enzyme c6 tén 13 topoisomerase bao gdm hai nhom khéac nhau 1a
topoisomerase | va ll.

3.2 Su bién tinh thuin nghich

- Khi dung dich DNA bi dun ndng trén nhiét do riéng thi cAu tric ty nhién s& bi
pha hay, hai chudi b6 sung s& tach khéi nhau va tao ra ciu tric xoan ngau nhién.
Qua trinh bién tinh nay s& lam thay d6i tinh chét 1y hoc cia DNA chang han nhu d6
nhét cia DNA ¢ trang thai bién tinh s& bi giam dang ké. Khi DAN bj bién tinh, do
hap thu mat d6 quang & ving budc song tir ngoai tang 1én dang ké (khoang 40%)
- Qua trinh bién tinh cia DNA dugc biéu dién bang dudng cong ndng chay va
diém ubn ctia dudng cong nay duoc goi 1 nhiét d6 néng chay, Tm. Gid trj Tm phu
thudc vao nhiéu yéu t6: nong d6 ion, pH, néng d6 phan tir cua base G va C. Ba
lién két hydro gitta G va C bén vitng hon so véi hai lien két hydro cia A va T
Néu lam lanh nhanh va duy tri nhiét do khoang 25% dudi Tm trong mot thoi gian
nhat dinh thi chudi DNA bj bién tinh s& trd lai trang thai y nguyén nhu ban dau. Sy
lién két bo sung giita DNA va RNA goi 14 su lai hoa.
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4. RIBONUCLEIC ACID (RNA)

4.1 Ciu trisc RNA
Ciing nhu DNA, lién két chinh trong RNA 1a lién két 3, 5 phosphodiester. RNA 1a

mét chudi nucleotide xodn don, ciu trac bac 2 do su xodn kép cua hai doan bo sung
nhau trén phan tir RNA. Ngoai ra RNA ciing ¢6 ciu tric bac 3 do phan tir RNA ton
tai nhiéu lién két hydro.
4.2 C&c loai RNA
- RNA vdn chuyén (tRNA), chiém khoang 15% tong s6 RNA cua té bao. tRNA co
hai chirc ning va do gbc OH & dau 3 cua bd ba CCA-OH khong tham gia xodn kép
va bd ba d6i ma dam nhiém:
+ Hoat hoa acid amin dé phan tir nay dé dang tao lién két peptid va van
chuyén acid amin nay dén vi tri tong hop protein.
+ Nhan biét ma trén phan tir mRNA.
Mdi mot tRNA c¢6 kha nang van chuyén mot acid amin song mot s6 acid amin lai
c6 hai tRNA. tRNA c6 chiéu dai khoang tir 65 dén 110 ribonucleotid va c6 cdu tric
chung hinh 14 ché ba véi nhiéu ving chitc ning khéac nhau.

- RNA ribosom (rRNA, chiém khoang 80% tong sé6 RNA cua té bao. rRNA co
nhiéu loai khac nhau vé trong luong phan tir va cau tric phic tap. O té bao khong
nhan cd rRNa 5S véi 120 mononucleotid; rRNa 23S ¢6 3200 mononucleotid va
RNA 16S c6 1540 mononucleotid. O té bao c6 nhan, c6 cac loai rRNA 5s;
rRNA3,8S v6i 160 mononuceotid; rRNA 18S gém 1900 mononucleotid va rRNA
28S c6 4700 mononucleotid. O ty thé cta té bao dong vat c6 rRNA 12S va rRNA
16S.

- RNA thong tin (MRNA), chiém khoang 5% tong s6 RNA cuia t& bao. mRNA 1a
chét tryc tiép mang thong tin di truyén tir nhan dén ribosom ¢ bao twong. O té bao
¢6 nhan, mRNA c¢6 ciu triic bat dau 1 phan tir 7-methylguanosin 5-triphosphat (goi
1a mii), roi dén mot doan nucleotide khong ma hoa acid amin sau d6 méi dén doan

nucleotide ma hoa khoi ddu bang bo ba ma hoa AUG. Két thuc doan phién dich 1a
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mot trong ba bd ma hoa UAA, UAG, AUG, 16i tiép doan khong phién dich thir hai
va cudi cung 12 poly A véi khoang 20-200 gc adenosinmonophosphat.

RNA nho ctua nhan ( small nuclear RNA/snRNA). Nguoi ta phat hién dugce 5 loai
snRNA c6 nhiéu trong nhan té bao voi tén goi 1a snRNA Ul; U2; U4; US va
snRNA U6. Cac snRNA tham gia trong co ché cat bo doan intron trong qué trinh
hoan thién mRNA.
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BAI 6: ENZYME VA SU XUC TAC SINH HQC

GIOI THIEU
Enzym I& nhitng chat xdc tac sinh hoc dic biét cua co thé sdng, c6 ban chat 1a

protein c6 tac dung xUc tac cho hau hét cac phan tng hoa sinh xay ra trong co thé
séng. Enzym c6 nhitng tinh chat gidng va khac so véi cac chat xdc tac sinh hoc khac.
C6 bdn cach goi ten enzym, phan loai thanh sau loai dya trén phan tng ma ching xuc
tac va co dic diém c6 tinh dic hiéu cao, mdi enzym xuc tac cho mot phan @ng nhét
dinh. Hién nay enzym dwoc ¢ng dung rat nhiéu vao chan doan bénh dua trén sy thay
d6i cua cac enzym tuong tng. Va cu thé cac em cuing tim hiéu & bai nay.

MUC TIEU HQC TAP:

1. Kién thire
1.1 Trinh bay dugc Cau tric cin ban cia enzym

1.2 Trinh bay dugc c&ch goi tén cua enzym
1.3 Trinh bay dugc vai tro xuc tac sinh hoc ctia enzym
1.4 Trinh bay dugc rng dung cua enzyme trong y hoc
2. Thai dj
Van dung kién thirc dé giai tich két qua trén 1am sang
NOI DUNG CHIiNH

1. PAI CUONG
Enzym 14 nhiing chat xdc tac sinh hoc dic biét cua co thé song, c6 ban chat la

protein, c6 tac dung xdc tac cho hau hét cac phan tng hda sinh xay ra trong co thé
s6Ng.

Enzym c6 mét s6 tinh chat gidng cac chat xdc tac hda hoc thong thuong la:

- Céc enzym khong bi tiéu hao hoac dugc sinh ra thém trong qua trinh phan ung.
- Céc enzym khdng tao ra phan ung, nhung ching lam ting dang ké toc do phan
rng, ma nhirng phan ¢ng nay vén xay ra rat cham khi khong cé sy xuc tac cia enzym.
Enzym lam thay d6i toc d6 phan ung nhung khong lam thay d6i hang sé can bang cua

phan trng ma no xuc tac.
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Tuy nhién, ngoai céc tinh chit néu trén, enzym con c6 nhitng tinh chat khac véi tinh

chat ctia céc chat hda hoc thong thuong, 1a:

- Enzym c6 ban chat Ia protein.

- Enzym c6 tinh dic hiéu cao va chi xdc tac cho phan tng dé tao ra c4c san pham
mong mudn tir cac chat phan tng cho trudc hoic tir cac co chit (nghia 1a khong co
cac phan ung phu).

- CAac enzym c6 thé hién tinh dic hiéu cao (dic hiéu tuyét dbi) déi véi mot co chat,
nhung ciling c6 thé tinh dic hiéu rong rai hon (dic hiéu twong déi) déi voi mot vai
co chat ¢6 cau tric gan giéng nhau.

- Cac enzym thuong chi hoat dong (thé hién chire nang) ¢ ving nhiét do va pH vira
phai.

Tat ca cac enzym déu c6 thé tinh ché duoc dur 12 khdi lwong rat nho

2. CAU TRUC ENZYME
Ban chat 1a Protein
Phan tir lwong rat Ion: 10. 000 — 100.000
CAu tao don gian hoac phic tap

2.1 Enzyme céu tao don gian
Khi thuy phén - acid amin

Vi du: Urease, Pepsin, Trypsin..

2.2 Enzyme céu tao phirc tap

Gom hai phan: Protein (con goi enzym protein), phi protid (con goi enzym proteid)

- Nhom ngoai gan chat véi protein, khé tach: hé thong Cytochrom va mot sé
enzym oxy hoa: oxydase, catalase, peroxydase
- Nhom ngoai:
Néu nhom ngoai két hop chit véi apoenzym dugc goi 1a nhom thém
(prosthetic)
Néu nhdm ngoai d& tach khoi apoenzym goi la coenzym

- Céc Coenzym thuong c6 cac vit nhom B
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3. PAC PIEM CUA ENZYME

Cac enzym c6 tinh dac hiéu cao

M&i enzym chi xdc tdc mot phan ung hoa hoc

Enzym con c6 dang phtc hop la da enzym—> xtc tac cac budc khac nhau cia mot

qua trinh phan ng
4. CACH GOQI TEN VA PHAN LOAI ENZYM
4.1. Cach goi tén enzym : c6 4 cach goi té€n enzym
4.1.1. Tén co chdt va thém tiép vi ngi ase. Vi du : co chat 1a ure tén enzym |2 urease,
co chat 1a protein tén enzym la proteinase, ...
4.1.2. Tén tac dung va thém tiép vi ngir ase. Vi du : tic dung oxy hda, enzym la
oxidase, tac dung trao doi amin enzym la amino transferase, tac dung khir nhom CO,,
enzym la decarboxylase,...
4.1.3. Tén co chdt, thc dung va thém tiép vi ngi ase. Vi du : co chét I lactat va tac
dung 1a khir hydro thi tén enzym Ia lactat dehydrogenase, co chat la tyrosin va tac
dung la khir nhom CO, thi tén enzym la tyrosin decarboxylase,...
4.1.4. Tén thwong gei : cach gei tén nay khong co tiép vi ngir ase. Vi du : pepsin,
trypsin, chymotrypsin,...
4.2 Phan loai enzym

Khi sb luong enzym duoc tach chiét, tinh sach va xac dinh dic tinh 1én dén con

s6 hang nghin, viéc goi tén va phan loai tro nén phuc tap. Bé chuan hoda cach goi tén
va phan loai enzym, Hiép hoi enzym quéc té (Enzyme Commission : EC) di phan loai
enzym theo phan ttng ma ching xtc tac, thanh 6 loai (class), theo th ty tir 1 dén 6,
mdi loai duoc chia thanh cac dudi lop (subclass), mdi I6p dudi lai dugc chia thanh céac
nhém (sub-subclass), mai nhém gom maot sé enzym. Nhu vay mdi enzym déu duogc ky
hiéu bang mot ma sé EC chira 4 chit s6, cach nhau boi cac dau cham thap phan. Chir
s6 thir nhat chi loai enzym, chir s6 thir hai chi 16p dudi, chix sé thir ba chi nhdm va chir
s6 thtr tu chi tén cta ban than tang enzym riéng biét trong nhém. Vi du: enzym
hexokinase c0 ky hiéu la EC 2.7.1.1. 1a enzym thudc loai 2, duéi 16p 1a 7, thugc nhom

1 va ¢6 sb tha ty cua enzym trong nhom 13 1.
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Sau loai enzym duoc sap xép theo thir t sau
4.2.1 Enzym oxy hoa kha (oxidoreductase) : la loai enzym xuc t&c cho phan (ng oxy
hoa va phan tng khir, nghia 13 cc phan Gng c6 su trao d6i H hoic dién tur theo phan
{rng tong quét sau :
AH, +B — A + BH,

Loai enzym oxy héa khir gom cac duwéi 16p :
- Céc dehydrogenase : sir dung cac phan tir khong phai oxy (vi du: NAD") lam

chat nhan dién tir. Vi du : lactat dehydrogenase, malat dehydrogenase, ...
- Cac oxidase : str dung oxy nhu mot chat nhan dién tir nhung khong tham gia vao
thanh phan co chat. Vi du : cytochrom oxidase, xanthin oxidase, ...
- Cac reductase : dua H va dién tir vao co chat. Vi du : p-cetoacyl-ACP reductase.
- Catalase : xuc tac phan tng : H,0, +H,0, — O, +2H,0
- Céc peroxidase: xuc tac phan ang: H,0, +AH, — A +2H,0
- Céc oxygenase (hydroxylase): gan méot nguyén td O vao co chat. Vi du:
cytochrom P-450 xUc tac phan ung: RH + NADPH + H® +O, — ROH + NADP" +
H,0, phenylalanin hydroxylase,...
4.2.2. Enzym van chuyén nhém (transferase): 1a loai enzym x(c tac cho phan tng
van chuyén mot nhoém hoa hoc (khéng phai hydro) gitra hai co chat theo phan wng tong
quat sau:
AX+B— A+BX
Loai enzym van chuyén nhém gom cac dudi 1p:
- Céc aminotransferase: chuyén nhém —NH, tir acid amin vao acid cetonic. Vi du:
aspartat transaminase, alanin transferase,...
- Transcetolase va transaldolase: chuyén don vi 2C va 3C vao co chat. Vi du:
transcetolase, transaldolase,...
- Céc acyl-, metyl-, glucosyl-transferase, phosphrylase: chuyén cac nhém tuong
tmg vao co chat. Vi du: acyl CoA-cholesterol acyl transferase (ACAT), glycogen
phosphorylase,...
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- Céc kinase: chuyén goc —POs tir ATP vao co chat. Vi du: hexokinase, nucleoside
diphospho kinase. PEP carboxykinase,...

- Céc thiolase: chuyén nhém CoA-SH vao co chat. Vi du: acyl-CoA
acetyltransferase (thiolase),...

- Céc polymerase: chuyén cac nucleotid tir cac nucleotide triphosphat (NTP) vao
phan trt DNA hoac RNA. Vi du: cac DNA polymerase, cdc RNA polymerase.
4.2.3. Enzym thay phan (hydrolase): 1a loai enzym x(c tac cho phan ng cat dat lién
két cua chit hoa hoc ban cach thay phan, nghia 1a phan tng c6 su tham gia cua phan tu
nudc, theo phan tng tong quat sau:

AB + H,0 —» AH + BOH
Loai enzym thay phan gom cac dudi 16p:

- Céc esterase: thiry phan lién két este. Vi du: triacylglycerol lipase.

- Céc glucosidase: thay phan lién két glycosid.

- Céc protease: thuy phan lién két peptid trong phan tu protein.

- Céc phosphatase: thuy phan lién két este phosphat, tach géc PO khoi co chat.

- Céc phospholipase: thuy phan lién két este phosphat trong phan ti phospholipid.

- Céc amidase: thuy phan lién két N-osid. Vi du: nucleosidase.

- Céc desaminase: thiy phan lién két C-N, tach nhdm amin ra khoi co chat. Vi du:
adenosin desaminase, guanin desaminase,...

- Céc nuclease: thiy phan céc lién két este phosphat trong phan tor DNA hoac
RNA.
4.2.4. Enzym phan cdt (lyase): con goi la enzym tach nhom, 1a loai enzym xuc tac
cho phan wng chuyén di mot nhém hda hoc khoi mot co chat ma khdng cé sy tham gia
ctia phan tir nude. Phan Gng tong quéat nhu sau:

AB—-A+B

Loai enzym tach nhém gom cac duéi 16p:

- Cac decarboxylase: tach phan tir CO, tir co chat. Vi du: pyruvat decarboxylase,

glutamate decarboxylase,...
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- Cac aldolase: taich mot phan tir aldehyd tir co chat. Vi dy: aldolase xtc tac phan
ung tach fructose 1,6-diphosphat thanh GAP va DHAP.

- Céc lyase: tach d6i mot phan tir ma khdng c6 su tham gia cua phan tir H,O. Vi
du: arginosuccinase.

- Céc hydratase: gan mot phan ta H,O vao mot phan tir co chat. Vi du: fumarase,

- Cac dehydratase: tach mot phan ti H,O khoi mot phan tir co chat. Vi du: B-
hydroxyacyl-ACP dehydratatase, -hydroxyacyl-CoA dehydratase,...

- C4c synthase: gan hai phan tr ma khong can su tham gia cua ATP dé cung cap
nang luong. Vi du: ATP synthase, citrat synthase, glycogen synthase, acid beo
synthase, 6-levulenat synthase,...

3.2.5. Enzym dong phan (isomerase): la loai enzym xuc tac cho phan tng bién doi
giita cac dang ddng phan cua chat hda hoc. Phan tng téng quét nhu sau:

ABC — ACB
Loai enzym ddng phan gom cac dudi 16p:

- Céc racemase: chuyén dang d¢6ng phan giira ddy D va day |

- Céc epimerase: chuyén dang dong phan epi. Vi du: ribose 5- phosphat epimerase.

- Céc isomerase: chuyén dang gira nhom ceton va nhém aldehyd. Vi du:
phosphopentose isomerase.

- Céac mutase: chuyén nhém hoa hoc giita cac nguyén tir trong mot phan tur.

4.2.6. Enzym tong hop (ligase hodc synthetase): la loai enzym x(c tac cho phan
tng gan hai phan tir voi nhau thanh mot phan tir 16n hon, st dung ATP hoic cac

nucleosidtriphosphat khac dé cung cap niang luong; phan Gng tong quat nhu sau:

ATP ADP +Pi

A+B 2, AB

Loai enzym tong hop gom cac dudi 16p:
- Cac synthetase: gan hai phan ti vé6i su tham
gia cia ATP dé cung cap nang lugng.
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- Cac carboxylase: gin CO, vao phan tir co
chat. Vi du: pyruvat carboxylase,...

- Ligase: sa dung cho viéc gin 2 doan
nucleotid véi nhau. Vi du: DNA ligase.

5. SU PHAN BO ENZYME

5.1 Trong té bao
Lysosom: c6 AND —ase, ARN- ase, cathepsin, B-glycuronidase, uricase

Ty thé: cac enzym cua chu trinh Krebs, enzym o xi héa acid béo, chuyén amin, khu
amin...
Nhan: co6 aldolase, enolase, ATP- ase, photphatase, photphoglyceraldehyd
dehydrogenase...
5.2 Trong céc to chirc co quan
5.2.1 Loai enzym c6 ¢ nhiéu co quan:
Enzym phan huay Glucose, Aldolase, photphohexo isomerase (PHI) c6 trong:
xuong, gan, ni€ém mac, ruot, than, nhau thai
5.2.2 Loai enzym c6 & nhiéu hon & mét s6 co quan:
GOT: ¢ gan, tim, co van
Creatin kinase: co van, co tim, nao
5.2.3 Loai enzym chi c6 & mjt co quan:
Photphatase chi c6 & tién liét tuyén
5.2.4 Sw lién quan téi xét nghiém:
C6 sy lién quan mat thiét, xem xét mtrc d6 dic hiéu cua enzym trong 1am sang:
GOT : & gan > Tim >> Co
GPT, SDH: ¢ gan >> Tim, co
CPK: ¢ gan << Tim << co
LDH: ¢ gan > Tim < co

5.3 Enzyme & huyét twong
5.3.1 Enzym chitc ning huyét twong:
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Gom cac enzym va tién enzym nhu lipoprotein, Cholinesterase gia, ceruloptamin,
tién enzym déng mau va tan cuc mau
Loai nay dugc tao ra & gan
Enzym ¢ ¢ mau twong dwong hay cao hon cac té chic, gdom cac enzym va tién
enzym nhu lipoprotein, Cholinesterase gia, ceruloptamin, tién enzym déng mau va
tan cuc mau
Loai nay dugc tao ra ¢ gan
Enzym c6 & méau twong duong hay cao hon cac t6 chirc
5.3.2 Enzym khéng c6 chite ning huyét twong:
GoOm cac enzym tir cAc tuyén tiét ra: Amylase tir nuéc bot, tuyén tuy
Lipase, pepsinoge, photphatase acid tir tuyén tién liét
Hoat d6 cac enzym & huyét twong rat thap
Cac enzym ndi bao binh thuong khéng cd & huyét twong ma gan chat vai cac thanh
phan dudi té bao
5.4 Enzyme ¢ nuéc tiéu
Thuong ¢é trong lugng phan tir thap, qua dugc than, chi yéu ¢d nguon goc tir than
duoc tach ra trong qua trinh thay thé té bao
Enzym trong nudc tiéu con c6 thé ¢ nguon géc tir hong cau, bach cau, cac té bao
biéu mé, chat bai tiét cua cac tuyén va vi khuan ludn dao thai ra duong tiéu
6. LIEN QUAN ENZYME VA MOT SO BENH LY
6.1 Ting tong hop enzym:
- Photphatase acid ting khi carcinoma tién liét tuyén
- Cholinesterase tang khi than hu
- CPK, aldolase tang khi loan dudng co tién trién
- GPT, OCT tang trong viém gan
- Amylase, Lipase tdng trong viém tuy
- CPK, LDH ting trong nhdi mau co tim
- CPK tang trong viém da co
- Amylase, Lipase ting bai tiét tuy can tré
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- Photphatase kiém ting khi tic duong dan mat

6.2 Giam tong hop enzym:
- Do khiém khuyét vé chuyén hoa
- Do bénh Iy vé enzym
- Tén thuong ndng co quan t6ng hop Enzym nhu:
- X0 gan, Viém gan-> giam Cholinesterase
- Viém xo teo, ung thu da day > giam uropepsinogen, pepsin
- Than hu- ting dao thai ceruloplasmin ra nuéc tiéu

7. UNG DUNG CUA ENZYME TRONG Y HQC
Enzyme c6 mot vi tri quan trong trong y hoc. Pac bi¢t 1a cac phuong phap dinh
lugng va dinh tinh enzyme trong hoa hoc 1am sang va phong thi nghiém chan doan.
Do do, hién nay trong y hoc da xuét hién 1anh vuc mai goi la chan doan enzyme, cO
nhiém vu:
- Phan tich xac dinh néng d6 co chat nhu glucose, ure, cholesterol...véi su ho tro
cua enzyme
- Xac dinh hoat tinh x{ic tdc clia enzyme trong mau sinh vat.
- Xac dinh néng dd co chit véi su ho tro cua thude thu enzyme danh dAu.
Dung enzyme dé dinh lugng cac chat, phuc vu céng viéc xét nghiém chan doan
bénh, vi du dung dé kiém tra glucose nudc tiéu rat nhay
Urease dé dinh luong ure...
Dung enzyme lam thudc vi du protease 1am thudc tic nghén tim mach, tiéu mi vét
thuong, lam thong duong hd hap, chdng viém, 1am thubc ting tiéu hoa protein,
thanh phan cua cac loai thudc ding trong da lidu va my pham. ..
Trong y hoc cac protease ciing duogc dung dé san xuit moi trudng dinh dudng dé
nudi ciy vi sinh vat san xuat ra khang sinh, chat khang doc... Ngoai ra nguoi ta
con dung enzyme protease dé co dac va tinh ché cac huyét thanh khang doc dé
chira bénh.
Amylase duoc st dung phdi hop véi coenzyme A, cytocrom C, ATP, carboxylase
dé ché thudc diéu tri bénh tim mach, bénh than kinh, phdi hop véi enzyme thay
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phan dé chira bénh thiéu enzyme tiéu hoa.

Dudi day 1a mot s6 enzyme st dung trong diéu tri

TEN ENZYM NGUON GOC PIEU TRI

Urate oxidase tai to hop Saccaromyces cereviciae Cao uric mau

Lipase Rhiropus arrhizus tro tiéu hoa

o- amylase tuy heo tro tiéu hod
-amylase Aspergylus oryzae tro tiéu hoa

Urate oxidase tai to hop Saccaromyeces cereviciae Cao uric mau

Lipase Rhiropus arrhizus tro tiéu hoa

o- amylase tuy heo tro tiéu hoa
-amylase Aspergylus oryzae tro tiéu hoa

Papain Carica papaya Lam sach Nucleotid

cua dia dém cot séng

bi léch
Pepsin da day heo hd trg chic ning da
day, loét DD
Protease Bacillussubtilis Lam sach vét thuong
Serrapeptase Serratia E 15 Khéang viém
Thrombin Huyét trong ngudi Chay mau ngoai

bién, bénh fibrin
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Plasmin Huyét trong nguoi Lam sach vét thuong

Lactase Nhiéu ngudn Khéng dung nap
lactose
Urokinase Nudc tiéu ngudi hay té bao Nhoi mau co tim cap
than nguoi
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BAI 7: OXY HOA SINH HQC

GIOI THIEU
Ning luong sinh hoc (qua trinh oxy héa sinh hoc hodc sy ho hip té bao) 1a qua trinh

d6t chit cac chat hitu co carbohydrat, lipid va protein tao ning luong cho cac hoat
dong sdng cua té bao.

Dic diém cua qua trinh d6t chay cac chat hiru co trong té bao 1a: xay ra & diéu kién
nhiét d§ khong cao (3 7°C); &6 moi truong 2/3 1a nudc; lugng nhiét téa ra khong qua
16n; oxy khong khi khong tiép xuc truc tiép voi carbon va hydro cia co chat. Boi vay,
qua trinh dt chdy cac chat xay ra tir tir, timg budc, khong c6 ngon lira, it ting nhiét
d6, nang lugng dugc giai phong dan dan va duoc tich trit dudi dang cac lién két hoa
hoc cao nang dé sur dung cho toan bo cac hoat dong séng cta co thé.

MUC TIEU HQOC TAP:

1. Kién thire

1.1 Trinh bay dugc ban chat sy hd hap té bao.

1.2 Trinh bay dugc chudi hd hap té bao.

1.3 Trinh bay dugc mot s6 qua trinh oxy hoa khac.

2. Thai d¢

Van dung kién thirc dé bién luan két qua trong 1am sang
NOI DUNG CHINH

1. BAN CHAT CUA SU HO HAP TE BAO
Khi dbt chat hoan toan mot phan tir glucose trong té bao hay trong dng nghiém déu

cho ra san phim nhu nhau va giai phong ning luong.

Tuy nhién, dién tién ctia qua trinh trén xay ra trong va ngoai té bao c6 nhiéu diém khac
biét:

-0 ngoai co thé, oxy cua khong khi tac dung truc tiép v6i C, H cta cht hitu co, tao ra
CO,, H,0, phan tng x4y ra manh mé, rt nhanh chong, ning luong duogc giai phong ra

cung mot lic, nhi¢t do cao va con co thé c6 ngon ltra
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- Trong co thé, phan mg xay ra trong diéu kién nhe nhang, nhiét do vira phai (37°C),
c¢6 sy tham gia clia enzym, nang luong giai phong dan, oxy khong truc tiép tac dung
v6i C va H dé lap tic cho ra CO, va H,0 ma CO, duoc tao thanh tir nhitng phan tng
khit nhém —COOH (carboxyl) nhitng acid trung gian dugc tao thanh trong qua trinh
dot chay, H,O dugc tao thanh tir sy tham gia tich cuc cta cac nguyén tur hydro trong

cac phan ing oxy hoa.

VD : x€t su oxy hoa ctia mgt polyalcol
HOH (A)
R——C —CH,OH
1/2 O,
—2H —_ = HZO
R—a° " -cho (B)
+H,0O
OH
HOH ~
R—C  -CH ©)
N
OH
_ZI_& — —_ H O A ’ A
— — Hh—> 2 MGt cach ton
AT B i 1B £ ‘ &
quat
R—(H:OH—COOH (D)
. -CO .
A, C: co chat cho l 2 hydro, D: acid
trung gian duoc tao R ——CH,OH (E) thanh trong qua

trinh chuyén héa

Qua trinh oxy héa céc chat hiru co trong té bao xay ra 1a do su tach dan timg cip
nguyén tir hydro (2H) va cip nguyén tir hydro s& dugc tiép tuc van chuyén dan qua
mot hé thong enzym cua chudi ho hap té bao & mang trong ty thé tdi oxy thé va dé tao
thanh H,O. Trong qué trinh van chuyén cip nguyén tr hydro nay s& c giai doan 2
nguyén tir hdro tach dién tir tr¢ thanh 2H" (2 nguyén tir hydro hoat héa) va nguyén tir
oxy nhan 2e- thanh O% d& dang tac dung vdi nhau tao thanh H,O. Qua trinh van
chuyén nay giai phong rat nhiéu nang lwong cho co thé sir dung hodc tich trir trong cac
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lién két hoa hoc gidu ning luong cua phan tir ATP nhd phan tmg Phosphoryl héa
ADP thanh ATP.

Trong qua trinh tach dan timg cip nguyén tir hydro nhu trén, s& c¢6 sy tao thanh nhimng
acid hitu co trung gian dén lugt minh s& khir carbox¥l (RCOOH CO, + RH ) nho
dang decarboxylase. Phan trng tao ra CO, nay xay ra giai phong it ndng lugng va phat
ra dudi dang nhié¢t, khong c6 sy tham gia cua oxy thd vao.

C6 thé tom tat qué trinh trén theo so do sau:

SH2 - S

\ H » 2H"
\g%; .t:>_,¢to
(2"

Oxy thd& wvao
Nhu vay, thuc chit cua ho hép la mot qué trinh oxy hda khir xay ra trong diéu kién

1. N

sinh hoc, goi 1a oxy hoa khir sinh hgoc hay oxy héa sinh hoc. Trong qua trinh nay nang
luong duogc giai phong dan va dugce tich trir trong cac lién két hoa hoc cua phan tir
ATP.

2. CHUOI HO HAP TE BAO

2.1 So dd
2H™
SH NAD FPH Q 2F 2+ 2F 3+ oF 2+ 2Fe3+ 2Cu2+l HZO
e-2cyt b 2cyt|( c 2cyt)[ a2cytas
S 2+ 2Cut V120
NADR P QM opest (2Fe?t 2Fe’t 2Cu 2
Eo'-0.32 V-0.12V +0.08V  +0.26V +29V +0.212V
ATP ATP ATP
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2.2 Cic yéu t6 tham gia:
Trong ty thé c6 mot loat chét trung gian giit vai trd chuyén van hydro tir cic co chat

cung cip hydro t&i oxy. Cac hop chit nay tao ra mot ddy chuyén hé hap,con duoc goi
1a “ chudi ho hép té bao”. Po la:
* Co chét cung cip hydro (viét tit 1a SH,- substrat H,): chuyén hoa trung gian cua cac
qua trinh chyén hoa cac chat glucid, lipid, protid va dic biét chu trinh acid citric co
nhiéu chat trung gian 14 co chit cung cép hydro.
* Dehydrogenase (DH) c6 coenzym la NAD".
* Dehydrogenase c6 chtita coenzym FMN hoac FDA. Loai nay con c6 tén goi la
Flavoprotien (FP) — hay protein vang do phan coenzym gan chit véi phan apoenzym.
Thé ning oxy hoa khtr ciia cac FP phu thudc vao phan apoenzym, néi chung déu cao
hon cac DH v6i NAD" do d6 chung nhan hydro tir cic DH véi NAD™ N6i cach khac,
cdc DHA véi NAD" 1a nhitng chat khir manh hon. Nhin chung cac DH cé chira flavin
xuc tac phan ung hinh thanh lién két doi phan tu.
VD: succinat dehyrogenase xtc tdc phan ing

COOH COOH

CH, H
Mot s6 DH dugc coi la FAD FADH, || nhiing oxydase khi

‘\_//
CH,

ching c6 thé nhudng dién tir truc tiép cho

oxy khong khi. COOH

VD: D-aminoacid oxydase

* Ubiquinon: 1a mot chat co ban chit lipid duoc tach ra tir ty thé, con duoc goi 1a

coenzym Q. 1/2 O,
D-aa--Zo» H,O,
CH
H,CO——cC c ’
H3CO—(|:| |c|: H i
NS @angoxy
o b
'
|C|’“ 56
C
HSCO_T/ \|C|:/CH3
meo—bo b (dangkn)



n thay ddi tir 6 toi 10 tuy thudc vao loai. O dong vat co va, n=10, do d6 c6 tén goi la
coenzym Q10
* Hé théng cytochrom: bao gdm hang chuc enzym c6 ban chat gan gibng hem, nhom
ngoai c6 nhan porphyrin gan chit vao apoenzym, xtc tac van chuyén dién tir nhd sy c6
mit cta ion Fe™"/Fe™ (cyt b, cyt ¢, cyt a), Cu™/Cu” (cyt a3)...
Cyt a va cyt az lién két chat ché voi nhau tao thanh mot phirc hop ¢6 tén 1a cytochrom
oxydase, c6 nhiém vu xtc tic qua trinh van chuyén dién tir truc tiép toi oxy thd vao.
* Oxy phén tir (O,) thé vao qua phoi c6 thé nang khir khuan (Eo’) 16n nhét trong toan
bd cac hé thong oxy hoa khir ciia t& bao cho nén oxy la chat cudi cing ctia chudi hd
hép t& bao nhén dién tir bién thanh O” sin sang két hop voi 2H' tao thanh H,0.
* Mot s6 enzym khac:
Peroxydase, co nhiéu & thuc vat, it & dong vat (Hb c6 tinh chit ctia mot peroxydase),
xuc tac phan ung:

AH, +H,O,  ——> 2H,0+A
Superoxyd dismutase thuong gip trong té bao c¢6 nhiém vu loai bo chat doc nhu ion
super oxyd 0%, c6 thé dugc tao thanh & chudi ho hap té bao hay qua tic dung ctiia mot
s6 oxydase nhu xathin oxydase

0, + 0y +2H" ——> H,0+ O,
Catalase, xtc tac phan trng phan huy H,0,

H,0, — H0 +1/,0,
2.3 Dién tién
Cap nguyén tir hydro va dén mot giai doan nhét dinh ctia chudi ho hap té bao (khi cap

nguyén tr hydro tach dién ttr thanh cip ion hydro hoat hoa 2H" va cip dién tir 2e-) cip
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dién tr duoc van chuyén qua nhiéu hé thé)ng oxy hoa khur theo thir tu nhét dinh, tir hé
thdng c¢6 Eo’ thip dén hé thong Eo’ cao. Dién tién xdy ra gdm 2 giai doan sau:
* Chuyén van cip nguyén tir hydro (2H), tir co chit cung cap cho hydro (SH,) toi
coenzym Q (CoQ hay Q10). Tai day cac cdp nguyén tur hydro sé tach 2 di¢n tu:
* Chuyén van cip dién tir 2e- 1an luot tir CoQ qua cyt b, cytc, cyt oxydase (atag) toi
oxy, tao H,0.
Nhu vy san pham binh thuong caa chudi ho hap té bao 1a nudc, nhung trong mot sb
truong hop ciing c6 thé 1a H,0,. San pham cudi cung nay doc ddi voi té bao va duoc
phan huy nho catalase.
2.4 Két qua ciia chudi hd hap té bao

Theo bicu thic AGo’ = -nFAEo0’, ta da thay rd trong qua trinh oxy hda, khi cap
nguyén tir hydro, cap van chuyén theo thi ty nhat dinh tir hé théng c6 Eo’ thap dén hé
théng c6 Eo’ cao ning luong s& duoc giai phong dan qua cac khau, nhiéu it tiy mirc
chénh léch (AEo’) giita 2 hé thong ké tiép nhau. Tuy nhién chi khi ndo, giai doan nao
c6 nang luong phong thich 16n hon 7.3 Kcal/mol (khi AEo0’>=0.15V) thi s€ kém theo
qué trinh phosphoryl héa phan tir ADP tao ATP.
No6i chung, ATP ¢6 kha nang dugc tao ra & 3 vi tri trong qua trinh van chuyén cap

nguyén tir hydro va cac cip dién tt NADHH" toi oxy.

S
v SH, —= NAD —» FAD —»Co0Q —»Cytb_» CytC—s cyta+a;—> 1/20,
hé

: ADP +PVC —» ATP ADP +Pvc —» ATP ADP+Pvc — ATP

Y

gitra 2 qua trinh (giai phong va tich trir nang lugng) duoc goi la qua trinh phosphoryl —
oxy hoa. Nhu vdy ngoai san pham 13 nudc ( hodc H,0,) nhu d3 néu ¢ phan trén) ning
luong duogc giai phong trong qua trinh oxy hoa c6 thé tich trir trong céac lién két giau
nang lugng ctia ATP 1a nho sy phosphoryl — hda.

* Ty s phosphoryl- oxy hoa

Mot chudi ho hap té bao mdi 1an van chuyén 2H téi nguyén tir oxy, co thé trit dugc
trung binh 1a 3 ATP. Ty s6 phosphoryl oxy héa (P/O) 1a s6 phan tir phosphat vo co
dugc st dung dé phosphoryl hoa ADP thanh ATP khi méot nguyén tir oxy bi khir thanh

58



o*

Chudi ho hap té bao c6 thé dai hay ngan hon, tich trit dwoc nhiéu hay it ATP hon tuy
theo co chat cung cip hydro.

VD: Sy oxy hoa succinat thanh fumarat (chu trinh acic citric) tao dugc 2 ATP vi
succinat chuyén 2H ngay cho hé théng FDA (b6 qua ning lugng tir NAD qua FAD).

VD:
Succinat FAD

Fumarat (FADH2—> CoQ —: 1120,

2ATP

- Su oxy hoa a — cetoglutarat thanh succinat cho 4 ATP
2.5 Cac yéu t6 anh hwéng dén sw ho hap té bao

* Su pha ghép
Ning luong dugc giai phong trong qua trinh oxy hoa (thwc chat 1a qua trinh véan
chuyén tung cap nguyén tor hydro va cdp dién tur) co thé duoc tich trit lai nho su
phosphoryl hoa ADP thanh ATP. Tuy nhién khong phai lic nao hai qua trinh trén cling
xay ra song song. Mot sb chat nhu thyroxin (hormon tuyén giap). 2-4-dinitrophenol)
(DNP)...c6 kha ning pha ghép. Su pha ghép nay 1a hién tugng khi sy van chuyén cta
cac cip nguyén tir, cac cip dién tir trong chudi ho hip té bao kém theo phét ning
luong xay ra binh thudng song qua trinh phosphoryl hoa bi trc ché, ning luong, khong
du trir lai trong phan tt ATP ma bi giai phong ra dudi dang nhiét nang. Nhu vay ta
thy rd 13 hién tugng pha ghép lam giam chi s6 phosphoryl oxy hoéa P/O. Tuy nhién su
pha ghép do DNP, As..chi tac dong 1én qua trinh phosphoryl — oxy hoa & chudi ho hap
té bao, ma khong anh huong dén su tao ATP tir nhitng qua trinh khac.
VD: DNP khong tac dung 1én phan ing tao ATP tur creatin phosphat.
Hién tuong pha ghép giita phosphoryl — hoa va oxy hoa c6 thé 1a mot hién tugng co
ich vé mat sinh hoc, c6 tac dung gitr viing than nhi¢t cho van dong vién, tré so sinh,
dong vat c6 vu thich nghi véi khi hau lanh. ..
Chudi ho hép té bao co thé bi tc ché béi mot sd chat nhu Amytal, Rotenon,
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Succinat Acyl CoA

Pyruvat Malonat /i/((')
aIphaceto-qu%t} Ep

FP, FPs . .
Amytal ¢ Antimycin, CO, CN,

. Rotenon
Isocitrat Malat NAD FPy ¥ CoQ H.S. th KT,
Glutamat ———— % - ..theo so do sau:
beta—hydroxy-acyl-CoA/ ADP{VC—\ATP © ‘ 2
l Antimycin A H,S, CO, CN-

(=) . :

Cyth /V Cytc cyta+ag 4&)—%/202

ADP + Pve ATP ADP + Pyt ATP Theo so do trén ta thay 10,

rotenon trc ché dic hiéu qué trinh chuyén dién tir tir NADH, H" t6i CoQ, 1am cho qua
trinh tong hop ATP & vi tri ndy bi chan. Tuy nhién, rotenon lai khéng trc ché sy oxy
hoa succinat vi dién tr van duoc chuyén tr co chat ti CoQ. Malonat tc ché canh
tranh qua trinh van chuyén canh tranh qua trinh van chuyén hydro tir succinat véi FP,.
Antimycin tac dong gilra cyt b, cyt ¢, CN", H,S, CO tac dong giai doan gitra cyt az va
OXY.

3. CAC QUA TRINH OXY HOA KHAC

Ngoai qua trinh ho hap 14 qua trinh oxy hoa qua trung gian chudi hd hép, trong té bao
con ¢0 nhiing qua trinh oxy hoa khac. Sau day 1a mot va VD:

a) Hé thong glutathion: 13 mét tripeptid (y — Glu — Cys — Gly) c6 trong té bao,
khong tham gia chudi ho hap té bao, nhung c6 thé cho hodc nhan hai nguyén tir hydro
nhd nhém — SH do d6 c6 thé viét tit G-SH.

H2
HOOC C NH CO

2
HC——C —SH

H
HOOC C C NH,—NH

Hé théng nay co ) 1€ c6 nhiém
Glutation (G - SH)

vu bao vé céac enzym cO Cac

2H ) .
2G - SH = gs.sg dome (VD

Coenzym a) +2H Khoéi bi uc

nhom —SH hoat

ché boi nhitng chit oxy hoa hay nhitng chat c6 kha ning lién két voi —SH, bao vé hong
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cau khoi b v&.

b) Hé thdng vitamin C (acid L — ascorbic): Vitamin C dé tan trong nudc, 1a dan xuét
cua glucose, tim théy nhiéu & dong vat va thyc vat, nhiém vu sinh hoa chua biét
that chinh xac, c6 vai trd trong mot sé phan tmg hydroyl hoa, d& dang tham gia cac
phan tng oxy hoa khir, dugc coi nhu 14 chin bao vé, chong lai céc tic nhan oxy

hoa ¢ hai té bao.

o——=C o—C——
HO——C o—=¢
HO——C O o—=¢c O

H—C—— |
HO——¢Cc—H HO——C——H

CH,OH CH,OH
a. L-ascorbic a.dehydroascorbic

c) Acid lipoic, cac oxydase, oxygenase, tocophenrols (vitamin E), phylloguinon

(vitamin Ky)....
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BAI 8: CHUYEN HOA GLUCID

GIOI THIEU

Carbohydrat (glucid) 1a ngudn cung cip niang luong chu yéu cia co thé nguoi
(khoang 50-55%), 1g carbohydrat cung cap 4 Kcalo. Qué trinh tong hop glycogen xay
ra & cac mo nhung chua yéu 1a gan va co. Carbohydrat tham gia tong hop nhiéu phan tu
I6n trong thanh phan cdu tao cua té bao nhu glycolipid, glycoprotein,...va qua chét
trung gian 1a ribose 5 phosphat, carbohydrat tham gia téng hop acid nucleic. Trong qua
trinh chuyén hda néu gap bat thuong cé thé gay ting hoic giam luong duong huyét
trong co thé kém theo cac biéu hién bat thuong. Bén canh dé con cé cac yéu to sinh
hoc ¢6 thé lam tiang hoic giam luong duong huyét dic biét 1a hormon giup diéu hoa
lugng duong huyét.
MUC TIEU HQC TAP:
1. Kién thirc

1.1 Trinh bai dugc qua trinh tiéu hoa va hap thu Glucid

1.2 Trinh bai dugc nhirng con duong chuyén héa chinh cia Glucid

1.3 Trinh bai dugc qua trinh sinh tong hop Glycogen

1.4 Trinh bai dugc dic diém chuyén héa Glucid ¢ cac md

1.5 Néu duoc nhiing nguyén nhan gay rdi loan chuyén hoa Glucid
2. Thai d§
Van dyng kién thirc dé giai thich nhitng hién tugng trong chuyén héa co thé
NOI DUNG CHINH
1. TIEU HOA VA HAP THU GLUCID
1.1 Tiéu hoa:

Xay ra chii yéu & rudt non, dac biét 1a ta trang, nho cac enzym tiéu hoa tuong
ng thity phan thanh cac don vi ciu tao 1a monosacarid, vi tinh bot chiém lwong 16n
nhét trong thirc an Glucid nén san pham tiéu hoa cudi ciing cha yéu l1a glucose.

A amylase (G1-4G) (G1- 6G)

Tinhbot  _*2¥  Dextrin —» Maltose, isomaltose



Maltose ——=>—5 glucose + glucose

maltase

Lactose —=2—5 galactose + glucose

lactase

Sacarose ——2>— fructose + glucose

sacarase

Isomaltose ——=2_ olucose + glucose

isomaltase

1.2. Hap thu:

Monosacarid dwgc hap thu tir dng ruot qua té bao niém mac rudt non vao mau
theo 2 co ché:

-Khuyéch tan : tir noi ¢6 néng do cao dén noi c6 ndng do thap

-Vdn chuyén tich cyc: nhd su phosphoryl ho, monosacarid nao khé phosphoryl
hoa thi hap thu cham, van téc hap thu cua cac monosacarid tir d& dén kho: galactose,
glucose, fructose, pentose.

Su phdi hop cua hai co ché nay gilp su tiéu héa Glucid nhanh. Céc
monosacarid hap thu qua té bao niém mac rudt non, qua tinh mach cira dén gan, & gan
méu chay cham, té bao gan chuyén glucose thanh glycogen, mét s6 it con lai qua tinh
mach trén gan vao hé tuan hoan, dén co va cac mo khac.

Sau khi hap thu monosacarid tap trung vao tinh mach cta vé gan, ¢ gan
monosacarid dugc st dung dé téng hop glycogen, 1a dang du trit cho co thé. Glucose
trong mau dén co ciing duoc co giit lai mot phan dé tong hop glycogen dé du trit riéng
cho co. Glucose huyét dugc diéu hoa lién tuc nhd hé théng diéu hoa duong huyét
Celulose (LK P 1-4 glycosid): khong dugc tiéu hoa & nguoi vi khéng cO -

endoglycosidase, n6 dugc thai ra phan

Rudt non Gan Mau Co, mb khéac

T
M kE| |ké

C glycogen .- glycogen

G >G ... > G > G

> @ s

v lactat < ¢at

CO@ HZQ khac

CO,, H,O

—

DTTB DNTB DTTB



Hinh 1.2: Vin chuyén va chuyén héa Glucose sau hiap thu

2. THOAI HOA GLUCID
Co chét cta chuyén hoa Glucid 14 glucose dudi hai dang tuy do va két hop trong

glycogen. Néu bat dau tir glucose ty do thi glucose s& duoc phosphoryl héa thanh
glucose 6 - phosphat (G6P), néu bat dau tir glycogen thi glycogen bi phosphoryl phan
thanh glucose-1-phosphat (G1P) roi déng phan hoa thanh G6P, tir G6P thoai hoa
glucid theo hai con duong khac nhau la con duong hexose diphosphat va con duong
hexose monophosphat
2.1. Thoai héoa Glucid theo con duwong hexose diphosphat (HDP):
2.1.1. Dien bién theo con dwong hexose diphosphat
Trong con duong hexose diphosphat cé sy tao thanh hexosediphosphat la
fructose-1,6-diphosphate (F1,6-DP, gom 3 giai doan, 14 khau phan ing
Giai doan 1: 13 giai doan hoat hoa, glucose duoc phosphoryl héa 2 lan va dong
phén hda tao thanh hexose diphosphat la F1,6-DP, tiéu thu ATP
Giai dogn 2: oxy hoa, tir F1,6-DP dén pyruvat, tao ATP va NADH, H*,
Giai dogn 3: sy bién doi tiép theo cua acid pyruvic trong diéu kién yém khi (tiéu
thu NADH,H" tao lactat) hoic hiéu khi ( tao H,0O, CO,, ATP)
2.1.2. Nang luwong dw trit phat sinh trong con dwong HDP:
Con duong hexose diphosphat cung cap dén 60% tong ning lugng cia co thé
va 14 ngudn ning lugng khong thé thay thé hoan toan duoc.
- Tinh tir phan ti glucose tu do thi dugc 38 ATP.
- Tinh tir 1 phan tr glucose trong glycogen thi dugc 39 ATP.
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Hinh 2.1: thoai hoa glucid theo con dwong HDP
2.2. Thodi hoa theo con dwong hexose monophosphat (HMP):
Glucose chi duoc phosphoryl - hda mét Ian tao glucose 6 phosphat (G6P)
Giai doan 1 : oxy hoa tryc tiép G¢P thanh pentose phosphat
Giai doan 2: chu trinh pentose gém nhiing phan ung chuyén nhitng mau 2C

nho enzym transcetolase va nhitng mau 3C nhd enzym transaldolase. 3 GgP tao thanh
1PGA va 2F4P.

+ Dic diém con dwong HMP:

- Xay ra ¢ bao dich, cung cap phan 16n NADPH,H" cua cua té bao, dic biét



quan trong & gan va tuyén vi (téng hop acid béo), vo thuong than (tdng hop steroid)

- Khi té bao can ribose 5P hon 1a NADPH,H" thi PGA va F¢P (ldy tir duong
ph&n) tao thanh ribose 5P nho nhiing phan ung nguoc cua transcetolase va
transaldolase.

So d6 thoai hoa G theo con duong HMP

MNADP NhDPI—I,H+
a AP, aep 7 > & phoaphoglucono § lacton
G6PD
Gluconolactonase | + Ho0
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Galact 6 phusphuglumnaj
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chu trinh partosa | <
| P J Xvluksa 5P

Hinh 2.2: thoai hoa glucid theo con dwong HMP

3. TONG HQP GLUCID
3.1. Tong hop glycogen tir glucose

- Glycogen synthase (GS) xuc tac su gan tirng géc glucose vao mach glycogen
bang lién két 1-4, tac dung kéo dai mach. Glucose dugc gan vao tir dang hoat hoa
UDPG (uridin diphosphat glucose)

- Khi mach glycogen dugc kéo dai khoang 6-11 glucose thi enzym tao nhanh
Amylo (o -1,4— a -1,6) transglucosidase (AT) chuyén mot doan gdom 5-8 géc G sang
mach bén canh biang lién két 1-6 tao nén mach nhanh méi.

- Glycogen synthase khong thé chuyén glucose tir UDP-G sang G tu do duoc,
nd chi c6 thé kéo dai nhanh glycogen. Vi vay, khi TB can kiét glycogen thi can c6 mot
doan glycogen goi 1a doan méi vai sy tham gia caa mot protein dic hiéu la glycogenin,
nhom OH cua tyrosin cua glycogenin 1a noi gan gdc glucose dau tién véi su x(c tac

cua glycogen synthase khai dau.



3.2 Tan tao Glucid:
La sy tao thanh glucose va glycogen tir nhitng chat khéng phai 1a Glucid: lactat,

pyruvat, chat trung gian trong chu trinh acid citric, glycerol, nhiéu acid amin sinh
duong. Glucose cung cip ngudn niang luong Ién can thiét cho co thé. Néu thirc an
khong cung cip du glucose co thé phai tao glucose tir cac chat khac. Tan tao glucose
quan trong ¢ ndo va hong cau, vi ngudn ning lugng & d6 hau nhu chi 14 glucose. Khi
bi d6i glycogen ¢ gan chi du cung cap cho ndo khoang nira ngay. Do d6 tan tao
glucose (tr acid amin do thoai hda protein, tir glycerol do thoai hoa lipid dac biét quan
trong trong thoi gian doi hoic hoat dong nhiéu.

4. PAC PIEM CHUYEN HOA GLUCID O CAC MO

4.1 Gan
- La bo may diéu hoa, dy trit va cung cdp glucose cho toan co thé, gan nhan

glucose tir mau dé tong hop glycogen khi co thé c6 nhiéu glucose can du trit. Khi co
thé can G, glycogen bi phan hay thanh glucose nhd su phosphoryl phan (9/10 sb
glucose & dang GIP ) va bi thuy phan nho glucosidase(1/10 sb glucose & dang tu do).
G1P dugc dong phan héa thanh G6P, G6P bi thuy phan thanh glucose ty do nho
glucose-6-phosphatase, G tu do vao mau va duoc di chuyén dén cac mo.
4.2. Co

- Co va md khéc chi c6 kha nang nhan glucose tir mau dé tong hop glycogen du
trit cho riéng ching, khdng c6 kha ning cung cap glucose cho mau vi khéng cé enzym
glucose-6-phosphatase.

- Glucose thodi hoa tao nang luong cho co hoat dong theo con duong HDP
(hiéu khi va yém khi). Khi co hoat dong nhiéu ca hai con dudng déu ting 1én nhung
duong yém khi ting nhiéu hon, tao nhiéu lactat. Lactat vao mau vé gan, qua pyruvat
tan tao lai glucose, cung cap tiép glucose vao mau
cho co hoat dong hoac tai tao glycogen duy trit. Quan hé chuyén héa giita gan va co

duoc goi la chu trinh Cori (chu trinh acid lactic ).
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Hinh 4.1,2: chu trinh acid lactic

4.3. M6 than kinh, nio:

O cac to chirc than kinh va ndo, ngudn ning luong st dung do qua trinh thoai
hoa glucose tu do trong mau theo duong hiéu khi 12 ngudn duy nhét. Trong trang thai
nghi ngoi, ndo van st dung 20% luwong oxy di nd chi chiém 2% than trong. Diéu nay
giai thich tai sao cac ton thuong than kinh thuong xay ra do ha duong méu va sy nhay
cam rat cao cua ndo dbi vai trinh trang thiéu oxy.

5. PIEU HOA CHUYEN HOA GLUCID
5.1. Piéu hoa dwdng huyét:
- Trong co thé binh thudng chuyén héa Glucid van dugc diéu hoa theo nhu cau

co thé thé hién quan trong va ro rét nhét 1a sy diéu hoa duong huyét.
- Binh thudng duong huyét 0,7 — 1,2 g/l (4,22 — 6,67mmol/l)
- Budng huyét ludn dugc 6n dinh nho sy can bang cua hai ngudn:
B6 xung, cung cip glucose vao mau: ngudn ngoai sinh tir thirc an, ngudn nodi
sinh do phan giai glycogen va tan tao glucose
Str dung glucose va tong hop glycogen du trit ¢ cac to chirc
- Glucose dugc lién tuc loc qua cau than va tai hap thu hoan toan qua dng than.
Khi lugng glucose mau vuot qua nguong than (khoang 1,8g/1) thi glucose dugc thai

qua nudc tiéu.



5.1.2 Cac h¢ théng diéu hoa dwong huyét

H¢ thong ting dwong huyét Yéu t6 gdy bién thién sinh hoc
- Adrenalin - Alcol

- Glucagon - An nhiéu glucose

- Glucocorticord - Thubc (morphin, atropin)

- ACTH - Thudc mé, lanh

-GH - Kich thich than kinh

- Thyroxin -Hoat dong co, doi kéo dai

Hé théng ha dwdng huyét

- Insulin

5.1.3. Co ché diéu hoa dwong huyét :

- Gan déng vai trd quan trong trong diéu hoa duong huyét nhd chic ning
glycogen cua gan.

- C6 nhiéu yéu té anh huong dén duong huyét, va cac yéu to tac dong trudc hét
dén chirc nang glycogen ctia gan va chuyén héa Glucid ¢ co va cac mo khac. Hé thong
ndi tiét diéu hoa chinh xac va nhanh chéng qua hé than
kinh trung wong, gobm 2 hé thong dbi 1ap nhau 14 hé thong ting duong huyét va hé
théng ha duong huyét.

Adrenalin va glucagon:

- Kich thich gan phan giai glucose vao mau.

- Adrenalin gin vao thy thé trén mang té bao dich, kich thich adenylat cyclase
xuc tac su tao AMPv tir ATP. AMPv hoat hoa protein kinase thanh dang hoat dong,
kich thich phosphorylase kinase men nay lai chuyén phosphorylase sang dang hoat
dong va kich thich chuyén men glycogen synthase sang dang khong hoat dong lam té
bao tang phan giai va giam tong hop glycogen lam ting dudong huyét.

Insulin:

Lam ting tinh thdm ctia mang té bao dbi v4i glucose, 1am tang str dung glucose
& cac mo bang cach kich thich sinh téng hop cac enzym chia khoa ciia sy duong phén,
lam ting su tong hop glycogen, giam sy phan ly glycogen do d6 lam giam duong
huyét.

Thyroxin: hormone tuyén giap

Lam ting hap thu G & rudt, ting phan ly glycogen & gan do d6 1am ting dudng



huyét.

Glucocorticoid:

Hormon vo thugng than, 1am ting duong huyét bang cach ting tan tao glucose,
tang hap thu glucose & rudt, ic ché tiéu dung glucose & cic mé ngoai gan, ting phan ly
glycogen.

GH: Hormon tuyén yén trudc

Lam tang sy tham glucose vao cac md, giam tong hop glycogen, ting phan ly
glycogen, do d6 lam ting dudng huyét.

ACTH: Hormon tuyén yén trugc kich thich vo thuong than tiét hormon stereid
trong d6 c6 glucocorticord gy ting duong huyét.

5.1.4. Ha dwdng huyét:

Thong thuong khi mirc duong giam dudi 70mg/dl, ngudi ta coi la ha duong
huyét nhung triéu ching 1am sang thuong chi xay ra khi duong huyét & dudi mic 45-
50 mg/dl. Néu duong huyét sau mot dém nhin d6i 13 54mg/dl thi coi 1 c6 ha duong
huyét, nhung néu ciing muc nay do khoang 4 gio sau mot
bita dn nhiéu cabohydrate hoic sau khi ung dextroz thi khong goi 1a ha. Nhiing
nguyén nhan caa ha duong huyét:

5.1.5. Bénh dai thao dwong:

Dai thao duong 1a mot bénh man tinh, ¢ yéu td di truyén, do hau qua cua tinh
trang thiéu Insulin tuyét dbi hodc twong d6i. Bénh duoc dic trung boi tinh trang ting
duong huyét ciing véi cac réi loan vé chuyén hoa dudng, dam, md, chat khoang. Céc
réi loan nay c6 thé dua dén cac bién chung cap tinh, dé bi nhiém tring. ..

Pai thao dwong typ I: (t& bao beta bi huy, thuong di dén thiéu Insulin tuyét
d6i)

Pai thao dwong typ I1: (CO thé thay doi tir tinh trang dé khang insulin chiém
vu thé véi thiéu insulin twong dbi dén giam tiét insulin chu yéu va dé khang insulin
nhe)

Pai thao dwong trong thai ky:

Roi loan dung nap glucose khi mang thai.



CAU HOI LUQNG GIA:

1. Trinh bay qua trinh tiéu hda, hap thu glucid

2. Trinh bay dic diém, cic gai doan va ning lwong giai phong cua con duong hexose
diphosphat.

3. Trinh bay qué trinh tong hop glycogen

4. Trinh bay réi loan chuyén héa glucid



BAI 9: CHUYEN HOA LIPID

GIOI THIEU

Lipid trong co thé ¢6 3 dang:
- Lipid dy trit: cha yéu 1a triglycerid, ham lugng thay doi.
- Lipid mang: chu yéu la phospholipid va cholesterol, thanh phan khéng d6i va chiém
khoang 10% trong luong kho.
- Lipid méu: lipid duoc van chuyén trong mau dudi dang két hop véi protein tao thanh
phac hop lipoprotein.

Lipid c6 2 chic nang chinh: san sinh ning lwong va tham gia cau trdc cua té bao va
mo. Ngoai ra, lipid tap con lién quan dén dic tinh cia mang té bao va cac hormon
steroid, protaglandin-chat gitr vai tro sinh 1y dic biét trong kiém soét sy chuyén céc
chat.

Nhu cau lipid cua co thé: 60-100 g/ngay véi ngudi truong thanh, 30-80 g/ngay vai tré
em va chi yéu dudi dang triglycerid.
MUC TIEU HQC TAP:
1. Kién thire
1.1 Trinh bay duoc qué trinh tiéu hod va hap thu lipid
1.2 Trinh bay dugc qué trinh chuyén hoa lipid
1.3 Trinh bay dugc cac thé cetone va sy oxy hda cua ching trong té bao
1.4 Trinh bay qua trinh chuyén héa Lipid & mé md va gan
2. Thai d9
Van dung kién thirc hoa sinh dé giai thich cac co ché va hién tuong trong co thé
NOI DUNG CHIiNH
1. CAC DANG LIPID TRONG CO THE
1.1. Lipid du trir:
Chu yéu la triglycerid, tham gia ciu tao I6p m& duéi da, 16p m& bao quanh mot
s6 co quan, c6 tac dung bao vé co thé, tich trit va cung cap nang lugng.
Luong lipid du trir c6 thé thay ddi theo ché d6 an, su hoat dong thé luc va su tich tudi,
Khi dn du thira thirc an, nhét 1a glucid lwong m& du trir ting. Khi d6i m& du trit duoc

oxy hoa dé cung cap niang luong cho co thé hoat dong.



1.2. Lipid mang:

Chu yéu 1a phospholipid, cholesterol, glycolipid tham gia cdu cdu mang té bao,
mang bao quan, truc tiép anh huong dén tinh dic thu chang loai, tinh mién dich cua
mo, co quan. Lipid c6 ty 1¢ khong thay dbi, chiém khoang 10%trong lugng khd cua to
chtrc
1.3. Lipid mau:

Do tinh chat khong tan trong nuée, lipid duoc van chuyén trong méau dudi dang
két hop Vé6i protein nhu phic hop acid béo véi albumin, giira cholesterol,
phospholipid, triglycerid véi cac apoprotein tao thanh cac hat lipoprotein (LP)

Cac dang lipid trén c6 lién quan mat thiét vai nhau trong chuyén héa. Céc thanh phan
lipid ctia chiing c6 thé trao d6i v&i nhau nho sy van chuyén cua céc lipid hoa tan, giira
cac lipprotein hoa tan ciing c6 su trao doi cac thanh phan lipid nhu cholestreol este,
triglycerid, phospholipid nho nhitng protein van chuyén dac hiéu.

2. TIEU HOA VA HAP THU

2.1. Tiéu hoa:
Lipid tir ngudn thirc an xudng rudt non duge nhil twong héa nhd mudi mat. Sy

nhil twong hoéa gitp cho cac hat md tiép xuc nhiéu hon véi enzym thuy phan lipid c6
trong dich rudt, dich tuy. dudi tac dung cua ezym nay lipid bi thiy phan dan dan giai
phong ra cac thanh phan ciu tao, nhu vay qua trinh tiéu hoa lipid thuc chat la qua trinh
thay phan lipid
2.2. Hap thu:

San pham caa qua trinh thuy phan s& duoc hap thu qua niém mac rudt nho hién
tugng khuéch tan va phosphoryl hoa
Glycerol va acid béo mach ngan duéi 10 carbon qua tinh mach ctra toi gan, acid luu
thong trong mau dudi dang két hop véi albumin
Céc acid béo mach dai duoc ding lam nguyén liéu téng hop lai triglycerid ¢ mang
rudt.

Cac lipid mai tong hop lai & mang rudt nhu triglycerid, cholesterol ester duoc
bao boc boi mot Iép vo gdom cac thanh phan lipid wa nuéc nhu phospholipid,
cholestreol ty do va approtein tao nén nhirng hat lipoprotein, chii yéu I1a chylomicron.

Chylomicron qua bach mach rdi vao méu téi gan.



3. CHUYEN HOA ACID BEO

3.1. Thoai hoa
3.1.1. Thodi héa acid béo no c6 sb carbon chin

3.1.1.1. Hoat hoéa acid béo

Trude khi di vao qua trinh chuyén hda céc acid béo phai dugc kich dong dé tro
thanh dang hoat dong acyl CoA nhd qué trinh hoat hda xay ra ¢ bao tuong

Phan ng tdng quét cua qué trinh hoat hoa acid béo nhu sau:

0] O

| |
R-C-OH + ATP + HSCoA — R-C.ScoA + AMP + PP

Acyl CoA Synthetase

AMP duoc giai phong trong phan tng trén s¢ dugc phosphoryl hoa tro lai thanh
ADP dud6i tac dung cua adenyllat hinase
ATP + AMP «—— 2ADP

Nhu vay thuc chat qua trinh hoat hda mot phan tir acid béo da st dung mat 2ATP
O ngudi va dong vat cac enzym cua qué trinh oxy hoa acid béo khu trd trong ty thé
nén cac acyl CoA phai dwoc van chuyén tir bao twong vao ty thé nho chat van chuyén
Ia carnitin va enzym carnitin acyl transferase.

3.1.1.2. Qué trinh B oxy héa
Trong ty thé sy oxy hda acid béo ludn xay ra & carbon p ké tir dau c6 nhdm carboxyl
nén qua trinh nay goi la p oxy hoa

MJi lan B oxy hoa cat ra mot miu 2 carbon dudi dang acetyl CoA, acyl CoA phai

trai qua 4 phan tmg theo so do:
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Hinh 3.1. B oxy hoa acid béo
Bbn phan ung trén duoc 13p lai nhiéu lan cho dén acyl CoA ban dau duoc chit hoan
toan thanh cac mau CoA
Vi du: B oxy hoa aid Palmitic c6 16C xay ra nhu sau: dau tién Palmitic dugc hoat
hoa thanh Palmityl CoA, sau do Palmityl CoA s& trai qua 7 vong B oxy hoa, giia3
phong 8 phén tir acetyl CoA
3.1.2. Thoai héa acid béo b&o hoa cé s6 carbon 1é:
Acid béo bdo hoa cé carbon I¢ cling trai qua qua trinh oxy hoa nhu trén nhung
vong oxy héa cudi cung tao thanh acetyl CoA va propionyl CoA.
Propionyl CoA trai qua nhiéu quéa trinh bién d6i, carboxyl héa rdi ddong phan hda
tao thanh succinyl CoA, chat nay c6 thé di vao chu trinh acid citric.
3.1.3. Thoai héa acid béo khéng no
Céc acid béo khong no c6 mot hozc nhiéu lién két doi ciing duoc P oxy hoa twong
tu nhu acid béo no nhung né c6 nhing diém khac nhau:
Trong qua trinh thoai hoa cac acid béo khdng no phai dugc chuyén tir dang cis sang
dang trans. DAy 1a nhitng dang chuyén héa trung gian thich hop cho hoat déng cua

hé thong enzym B oxy hoa



S6 lwong phan tir ATP tao thanh trong qua trinh oxy hoa acid béo khdng no thap
hon s6 lugng ATP tao thanh khi oxy hda acid béo no c¢6 sb cacrbon twong ung.
3.1.4. Céac thé ceton

Ngoai con dudng oxy hoa hoan toan trong chu trinh acid citric, cac mau acetyl
CoA con c6 thé tham gia tong hop tro lai acid béo, cholesterol

Cac thé ceton gdm 3 chat: acid acetoacetic, acid p- hydroxybutiric va aceton

Sinh tong hop céc thé ceton duoc thuc hién trong ty thé cua té bao gan theo so dd
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Hinh 3.1.4. Sy hinh thanh céc thé ceton tir acetyl CoA

Sau khi duoc tong hop tai gan, c4c thé ceton duoc chuyén vao mau di dén cac mo
ngoai gan, tai tao trd lai acetyl CoA di vao chu trinh acid citric cung cdp ning
lugng cho hoat dong cac mé dé. Pac biét trong mot sé diéu kién, thi du khi doi kéo
dai hodc su cung cap glucose bi han ché thi ndo c6 thé dung B- hydroxy butiric 1am
chét dét chinh,
Céc thé ceton co tinh acid cao, khi nong do ceton trong mau tang qua nhiéu co thé
dan dén hén mé do ting acid mau va hoi thd c6 mui hdi aceton

3.2. Tong hop acid béo:

Xay ra manh & md mé&, gan, niém mac rudt, cac co quan khac ciing c¢6 nhung yéu hon.



Trong té bao xay ra chu yéu & dich bao, trong ty thé cha yéu la qua trinh kéo dai chudi
cacbon tao cac acid béo > 16C va tao cac acid béo khong no

Cac chat tham gia qua trinh tong hop:

- Co chét acetyl CoA : duoc van chuyén tir trong ty thé ra bao dich nho :

- Lién két v& oxaloacetat tao citrat

- Két hop ¢ carnitin

- Malonyl CoA thanh lap tir acetyl CoA va CO,.

- NADH,H"

Qua trinh tong hop acid béo no 1a qué trinh nguoc Vi qua trinh B oxy hoa va can co
phac hop enzyme

Tong hop acid béo khdng no va acid béo > 16C xay ra trong ty thé tir acid Palmitic.

4. CHUYEN HOA TRIGLYCERID, PHOSPHOLIPID

4.1. Thoai héa triglycerid va phospholipid:

Duéi tac dung cua cac loai phospholipase va lipase, phospholipid va triglycerid bi
thay phan giai phong ra cac thanh phan cau tao 1 acid béo, glycerol, acid phosphoric
va base nito.

O mb m& acid béo c6 thé tiy theo nhu cau ma tham gia tai tong hop thanh triglycerid
hodc dua vao mau dudi dang két hop vai albumin chuyén dén cac mé khac.

Glycerol ciing dugc dua vao mau chuyén dén cic mo khiac nhua gan, than. ¢ do
chung dugc phaphoryl héa nho enzym glycerolkinase chuyén thanh Glycerol
phosphat. Chét nay c6 thé bién thanh phosphoglyceraldehyd tham gia vao qua trinh

t6ng hop glucose hoic oxy hda tiép tuc thanh acetyl CoA va vao chu trinh acid citric



Thoai héa TG

app H2C—OH  NAP

o
[| —_
Hﬁ_o_g_g AB H2(|3 o are | NADH,H*
| —oH >  Hc—OH ’
Ho—o—db & —L’ HC—OH ) i GPD
‘ ﬁ Lipase H,G—OH Glycerol kinase HZC—® H,C—OH
Halo—0O—C—R (Glycerol) Glycerol P (|3=O
|
HC—®

(PDA)
Isomerase
O
%
[ “H
HC—OH

co, |
HoC— (B)

H,Q
Q Glyceraldehyd 3 phosphat

Hinh 4.1. thoai hoa triglycerid va phospholipid

Glucose «— +— F.16(P)

4.2. Tong hop triglycerid va phospholipid:
Triglycerid dic biét dugc tong hop nhiéu & md gan va md ma, phospholipid xay ra

cha yéu ¢ gan va duoc van chuyén qua mau téi cac md khéc, tham gia cau tao
mang té bao hoic thoai hoa cho ning luong.
5. CHUYEN HOA CHOLESTROL

5.1. Tong hop cholesterol:
Cholesterol duoc tong hop chu yéu & gan, vo thuong than, 1ach, niém mac ruét,

phoi, than.
Quaé trinh tdng hop cholesterol duoc chia lam 3 giai doan chi yéu nhu sau:

Sinh téng hop Cholesterol

Acetyl CoA + Acetoacetyl CoA

GPb1 BHMG
Acid mevalonic (5C)

GD2 |
Squlalen (300)

Gb3 l
Cholestrol (27C)

Hinh: Qua trinh téng hep cholesterol

5.2. Thoai hoa cholesterol:
Trong qué trinh thoai hda cholesterol tao ra acid mat, mudi mat can thiét cho sy



hip thu va tiéu hoa lipid va cac vitamin A,D,E,K cholesterol duoc dao thai qua
duong rudt dudi tac dung cua vi khuan tao ra coprosterol theo phan ra ngoai
Cholesterol 1a tién chét cua c4c chit c6 hoat tinh sinh hoc cao nhu: vitamin D va
cac ndi tiét td steroid.

6. PAC PIEM CHUYEN HOA LIPID G CAC MO

6.1. Cac dang lipid van chuyén:

Lipid dic biét 1a TG, CE khong tan trong nuéc nén mudn di chuyén trong méu phai

két hop vai protein tao phic hop lipoprotein (LP):

Chylomicron: dwgc tdng hop & rudt qua mach bach huyét vao mau. trong mau
dudi tac dung cua Lipoproteinlipase (LPL) c6 trong ndi mac mao mach cia mé mg,
TG caa chylomicron bi thay phan, cung cap AB tu do cho mé sir dung. Binh thuong
sau khi an huyét twong duc do chaa nhiéu CM, lay mau luc d6i ( cach bita an khoang
10h) huyét twong sé& trong do gan da bat giit hét CM. CM la chat van chuyén TG ngoai
sinh tir rudt dén mé ma, tim,co xuong va gan.

Very low density lipoprotein (VLDL): tong hop & gan, ruot. Thanh phan lipid
cha yéu cua VLDL chi yéu 1a TG nén n6 duoc coi la chat van chuyén lipid noi sinh tir
gan dén cac mo ngoai vi. Trong mau TG cua VLDL bj thay phan nho enzyme LPL. Ty
l6¢ TG trong VLDL it dan lam cho ty I¢ cholesterol trong VLDL ting 1én, VLDL
chuyén thanh IDL, rdi LDL.

High density lipoprotein (HDL): duoc tong hop & gan, rudt, san pham chuyén
h6a noi mach cua CM.VLDL la chat van chuyén nguoc cholestterol tir té bao ngoai Vi
vé gan, chéng & dong cholesterol trong té bao ngoai vi . HDL dugc coi la chat bao vé
thanh mach
Low density lipoprotein (LDL): san pham chuyén héa cua VLDL néi mach. LDL 1
chat van chuyén cholesterol tir gan dén cac té bao md ngoai vi. Trong mau LDL ting,
cholesterol ting gy & dong cholesterol trong thanh mach mau . D6 1a yéu té nguy co
cua bénh mach vanh.

6.2. Tai m6 mo :
Tai mé md TG duoc lién tuc thuy phan hay téi to hop tiy theo nhu cau, diéu kién cua
co thé.

Qua trinh thuiy phan TG giai phéng glycerol tu do va AB. AB c6 thé tai to hop tré lai



TG véi glycerol P ¢6 ngudn gbc tir chuyén hoa duong. Vi md md khong co enzym
glycerol kinase dé bién glycerol thanh glycerol P nén glycerol & md m& phai duoc van
chuyén theo mau vé gan, than dé tai to hop TG va PL tai cac mé do.

6.3. Chuyén héa lipid ¢ gan:

Gan 1a noi tao mat, thodi bién va tong hop ab,PL, CE va TG.

Téng hop AB, oxh AB xay ra chu yéu & gan, dong vai trd van chuyén dua md ra khoi
gan.

Binh thuong TG duoc tong hop & gan, khong tich tu trong gan ma dugc van chuyén
nhanh ra khoi gan cung véi PL, CE, cholesterol va apoprotein dudi dang VLDL.
Triglycerid bi & dong & gan gy hién twong gan nhiém m& cé thé do cac nguyén nhan
sau:

Gan bj tran ngap acid béo do dn qué nhiéu glucid, chat béo hodc do huy dong acid béo
tr m6 m& vé qué nhiéu (tiéu duong, nhin doi lau ngay, nghién ruou)

Tao khong du lipoprotein do dung khang sinh ngung sinh tong hop protein, thiéu
phospholipid do thiéu acid béo can thiét, thiéu cholin, methionin, anh huéng su két

hop gitra lipid va protein (ngd doc boi As, Pb... 1am hu hai té bao gan)

Mudi mat
TG AB + MG + GLYCEROL N
Lipase l’ — Ruot
LpP Chylomicron
T\(:; /Apollpoproteln LPL |ag Oxid héa _Acetyl CoA

/ lKrebs
o (o) cotvor [

/

/p'_ Cholesterol
Ac/et'ylngA Keton LPL AB Glycerol P— Glucose
AB CO,+ H,O+E Y
Glycrol P x

Glycerol

TG
\ TG lipase
NG

AB-Alb —— AB

Glucose \ |~ — Glycerol

Glycerol <
Gan M

(@)
3
Q

Hinh 6.3. Chuyén héa lipid & gan



AB: acid béo TG: triglycerid PL: phospholipid  CE: cholesterol
ester
aa: acid amin CAC: chu trinh acid citric ActCoA: acetyl CoA

CAU HOI LUONG GIA:

1. Trinh bay qua trin thodi hoa acid béo bdo hoa

2. Trinh bay qué trinh tdng hop triglycerid

3. Trinh bay qué trinh chuyén héa cholesterol

4. Trinh bay qué trinh téng hop acid béo b&o hoa & té bao va mo
Pién day di vao nhirng cau sau:

5. Lipid thuc an duoc tidu hoa trong co thé nho cac yéu tb:

8. Nguyén liéu chinh dé tong hop cholesterol 1 ..............coeiviiiiieiiiieeii
9. San pham thoéi hda cta cholestreol 18 ............ovueeie e

10. Cac chét cetonic bao gom nhitng chat sau:



BAI 10: CHUYEN HOA ACID AMIN VA HEMOGLOBIN

A. CHUYEN HOA ACID AMIN
GIOI THIEU

Qua trinh tiéu héa protein ngoai sinh bét dau tir da day, co su bién d6i giita cac
bac ciu tric nhod vao enzym pepsin va dugc tiép tuc duoc ti€éu hoa & rudt non. Qua
trinh thoai hoa protein tao ra NH; tham gia vao chu trinh tao thanh ure. Mdi ngay nhu
ciu cua co thé can khoang 30-60g/ ngay, cung cap khoang 12% ning luong cho co
thé.

MUC TIEU HQOC TAP:

1. Kién thirc
1.1 Phan biét dugc, ké tén dugc cac acid amin can thiét va acid amin khong can thiét

1.2 Trinh bay dugc cac budc ctia phan tmg chuyén amin va khir amin

1.3 So sanh duoc sin pham thodi hoa cudi cung cia 3 nhém amin, carboxy va
hydrocarbon

1.4 V& duoc so dd tong quét cac budc trong cua qua trinh tong hop ure tai gan

1.5 Giai thich dugc vé vai tro cila creatin phosphate, con dudng ddo thai cia creatin va
creatinin

2. Thai d¢

Van dung kién thirc hoa sinh dé giai thich cac co ché va hién tuong trong co thé

NOI DUNG CHINH

1. PAI CUONG
1.1 So' dd tong quat

Peptid Tiéu hoa |, _Actd_a,mm_i Q, CO,, H,0, Uré
Protein Hép thu \ / San phém sinh hoc dac biét

Protein

ONG TIEU HOA TE BAO




Hinh 1: So do chuyén héa protid
1.2 Nhu céu
M&i ngay co thé can khoang 30-60g protein. Luong protid dung dé:
+ Tbng hop protein ciu tric va chirc ning: collegen, myosin.
+ Tbng hop protein c6 hoat tinh sinh hoc: enzyme, hormone.
+ Téng hgp mot s6 chat c6 hoat tinh sinh hoc: histamine, serotonin..
+ Cung cap 12% tong nang lugng cho co thé.
1.3 Ngudn goc
Acid amin ngoai sinh: do dong vat, thuc vat nhu tdo, men bia cung cép cho co thé qua
qua trinh tiéu hoa va hap thu protein trén.
Acid amin ndi sinh: téng hop duoc trong co thé va do protein cia té bao thay phan
thanh acid amin ta goi do 1a acid amin ndi sinh, enzyme thuy phan c6 tén la catepsin
c6 dic tinh va co ché gidng enzyme peptidase. Cac catepsin (A, B, C) nay nim trong
lysosom, khi té bao chét mang lysosom bi v& chung duoc giai phong va tac dung 1én
protein cua té bao gay ra hién tugng tu tiéu.
Tiéu hoa
Peptid va protein thirc an dugc cac enzyme thuy phan protein (proteinase) co trong
dich tiéu hoa thuy phan thanh cac peptid va cudi cuing thanh céc acid amin tu do.

Proteinase 13 cac peptidase xuc tac phan tng cit dit cac lién két peptid voi sy tham gia

cua nudc.
Lién két peptid
H2N—C----HN—T—CO R HN—C|—8----|C—COOH
R R HO H R" R"
Peptidase

Pau N tan Pau C tan



H H H H
H;N——C- - - -N——C——COOH HN——C- - - -N——C——COOH

R Rl Rn RIII

Hinh 2: Sw thiy phan protein va peptid
MG&i peptidase c6 tac dung dic hidu d6i véi vi tri lién két peptid va ban chit ctua gbc R
clia cac acid amin tham gia tao thanh lién két peptid ctia chudi protein. Luc dau cac
peptidase trong dich vi, dich tuy va ta trang duoc tiét ra dudi dang khong hoat dong
g0i 14 “Proenzym” sau d6 tr¢ thanh hoat dong trong dng tiéu hoa dé giup su thity phan

protein.

A 4

Pepsinogen Dich vi Pepsin
(khdng hoat dong) HCI (pH: 1-2) (Hoat dong)

Hinh 3: Pepsinogen va pepsin

AA

Hinh 4: Enzym thuy phan protein trong dich tiéu hoa
Hip thu
Do su tiéu hoa trén cac acid amin ty do dugc phong thich s& hap thy qua cac niém mac
rudt non vao tinh mach cira t6i gan va qua méu ti cac té bao va mo.
THOAI HOA NITO CUA CAC ACID AMIN
So dd tom tit qua trinh thoai hoa chung cua cac acid amin (AA) (hay 1a cac

duong chinh trong sinh tong hop uré)



H

— R——C—COOH ----------- > R—C—COOH—»COZ H,0, Q
Chuyé I\}Hz amin (1) ll
Khir amin Transaminase Nhom NH,
Urd
v /ﬁa Aspartat GAN

Nhém NH, 4)

cua Glutamat Nhom NH, ctua Glutamin
Kh‘l amin  (2) 3)
R L. Glutamt dehydrogenase
] NH;

Hinh 5: Thodi hoa chung cua acid amin
Can bang Nito

So sanh gilra xuat va nhap nito. Tuy vao lugng protein an vao nhi€u hay it ma so

luong nito ma bai tiét s& ting hay giam.

Phan wrng chuyén amin

Acid amin A + Acid a cetonic B Acid o cetonic A + Acid amin B

Transaminase

A 4

«

Hinh 6: Phdn irng chuyén amin

Transaminase c¢6 nhi€u ¢ co, gan, tim, than, ruét....O cdc m6 dong vat co hai

transaminase pho bién va hoat dong manh nhat la glutamate oxaloacetat transaminase



(GOT) va glutamate puruvat transaminase (GPT). T4t ca cac acid amin déu c6 thé
chuyén amin nhung v&i muic d6 khac nhau manh nhat 1a glutamat va aspartat. Sau d6
dén alanin, glycin, valin...trir vai acid amin kho cho phan tmg khir amin nhu lycin,
threonin, ornithin.

Phan ung khir amin

La mdt qua trinh quan trong trong d6 nhém NH; tach khéi phan tir acid amin dudi
dang NH3,

e Khir amin oxy hoa

H
R——C——COOH + 1/2 02 — » R——C——COOH + NHST

NH, o)

acid amin alpha ceto acid

Hinh 7: Khwr amin oxy hoa

Gom 2 giai doan
+ Giai doan 1: Khtr hydro béi dehydrogenase

H -2H
R——C——COOH » R

C COOH
NH

alpha imin acid

NH,

+ Giai doan 2: Thay phan ty phat
R—ﬁ—COOH + HO0 —» R—lcl:—COOH + NHs
NH 0]

alpha ceto acid

Hinh 8 : Hai giai doan ciia sw khir amin oxy hoa
e Khir tryuc tiép: L-glutamat
L-glutamat khir béi enzyme L-glutamat dehydrogenase ma coenzyme la NAD" ¢6 hoat

tinh cao hoat dong manh nhét & pH =7,3 thich hgp véi pH cua co thé nén kha nang



khir amin truc tiép L-glutamat d& dang nhét.

C|ZOOH COOH COOH
H,N——CH NADH + H* C——NH cC—=0

| NAD* /‘ | +H,0 |

CH, - - CH2 —= > THZ

C|3Hz L.glutamat le CH,
dehydrogenase |

COOH COOH COOH

L.glutamat alpha imino glutarat alpha ceto glutarat

Hinh 9: Khir amin oxy hba glutamat
e Khur gian tiép: (phan tng chuyén va khir amin)
Céc acid amin khac c6 enzyme hoat dong ¢ méi trudng qua kiém pH=10 va coenzyme
FMN (hay FAD) c6 hoat tinh yéu nén phai khir amin gian tiép qua hé thong chuyén

amin. o-cetoglutarat 1a chat trung gian nhu mdt “con thoi” van chuyén nhoém amin.

alpha aciamin alpha ceto glutarar.5
- _ L.glutarat )™ NH;
)\trasnmmase dehydrogenase /
alpha ceto acid L.glutarat
Phéan tg chuyén amin Phan ing khir amin

Hinh 10: Chuyén va khir amin
e Phan tng amin hda
La phan (mg nguoc lai v6i phan ting khir amin oxy hoa: d6 1a sy tong hop lai acid
amin tir acid a-cetonic va NHs.

2.3 Su chuyén ché NH;3
NH; duoc tao thanh & cac mé, chu yéu do sy khir amin oxy hoa cac acod amin. N6

dugc gin vao cac acid glutamic tao thanh glutamine nhd enzyme synthethase



C|IOOH O—C—NH,
CHZ . CH2
| Glutamin Synthetase |
CH, + NH; > CH2
(Mﬁ \ |
S H,N——CH
HN——CH ATP  ADP +Pvc ?
COOH COOH
G.glutamat L. glutamin
Hinh 11: Su tao thanh Glutamin
. Acid amin
MO ¢
NE Khur amin oxy héa
3 + gluatamat
¥
MAU Glutamin v
(60— NH;3 (1-2mg/Dtu do

/< @\\ THAN

NH Cl (mubi amon)

\ Nudc tiéu /

Hinh 12: So dé vin chuyén NH;

Chu trinh tao thanh Uré (chu trinh Ornithin cia Krebs va Henseleit)
Uré dugc tao thanh qua 5 giai doan sau:




NH; + CO, Pvc Citrullin Aspartat Chuyen hoéa
2ATP
1 2 ASS A—\
cPs AMP + PP Oxaloacetat
CT

2ADP+ Pvc o Arginosuccinat CT Krebs

Carbamyl phosphat Ornithin alat

5

/_\

Isuré Arginin Fumaras

asl

URE

Hinh 13: Chu trinh Uré

Giai doan 1: Tao thanh carbamyl phosphate do su gén NH; tu do véi CO, nho su xtc
tac cta carbamal phosphate synthase ¢ trong khoang ty thé.
Giai doan 2: Chuyén nhoém carbamyl phosphate t6i ornithin tao thanh Citrullin nhd
Ornithin carbamal transferase & ty thé.
Giai doan 3: Tao thanh arginosuccinat & gan do sy két hop cutrullin voi aspartat nho
arginosuccinat synthase véi su tham gia cia ATP (cung cip nang luong) va ion Mg®*(
hoat hoa enzyme) xay ra ¢ bao dich.
Giai doan 4: Phan ly arginosuccinat thanh argin va fumarat nh¢ arginisuccinatlyase
xay ra tai dich bao cua gan
O chu trinh Krebs, fumarat chuyén thanh L-malat roi thanh oxaloacetat va chat nay
bién thanh aspartat nho sy amin héa hodc chuyén amin. Aspartat dong vai tro dua
nhém NH; thir hai vao chu trinh uré
Giai doan 5: tao ur€ do arginase xuc tac sy thuy phan arginin tach uré ra va tao
Ornithin (phan ing xay ra trong dich bao)
Phuong trinh tong quat su tong hop uré la:

2NH;3; + CO, + 3ATP + 2H;0> Uré + 2ADP + AMP + 4Pvc
Sy tham gia cia ty thé va bao dich vao chu trinh uré duoc thé hién trong so do sau:
* Roi logn chuyén héa lién quan dén cdc phén teng ciia chu trinh uré cé thé gip
nhu:

+ Tang NH; mau kiéu 1 (do thiéu hyut enzym carbamyl phosphat synthase).



+ Tang NH;3 mau kiéu 2 (do thiéu hyt enzym ornithin transcarbamylase=ornithin
carbamyl transferase).

+ Tang citrullin huyét va nudc tiéu (do thiéu hut enzym arginosuccinase)

+ Tang arginin mau va dich ndo tuy (it enzym arginase trong hong cau).

3. THOAI HOA NHOM a-COOH CUA CAC ACID AMIN

H H2
R—— C—— COOH Decarboxylase - R C NH, +CO,
BsO,
NH,

Amin bac [ (mono amin)
Hinh 14: Sw khir carboxyl cia acid amin
BsPO,: coenzym pyrioxalphosphat
H2 +1/2 0,

R——C——NH, > R——CHO + NH,4
MAO

Aldehyd
MAOQO: Monoaminoxydase

4. THOAI HOA SUON CARBON (GOC R) CUA CAC ACID AMIN



Thr

Ar
Ala Glutarat«—— Hi?
Cys Pro
Gly Glu
Hyp
Ser Alpha-ceto glutarat
Py#uvat CT Met

Trp i -/Fit at Krebs Succinyl COoA <-— \I/al
lleu — Acetyl CoA lleu

Leu
Tyr
Oxaloacetat Fumarat «——— pje

Acetoacetyl CoA

T

Leu Oxaloacetat
Lys

Phe

Trp .
Tyr Asparagin

O dong vat c6 xuong sdng c6 20 hé théng multienzym cua sy thoai hoa oxy hoa qua
chu trinh Krebs dbi voi 20 acid amin.

Hinh 15: Thodi hoa géc R ciia acid amin
5. TONG HQP ACID AMIN
Pong vt c6 xuwong séng khong c6 kha ning tong hop 20 acid amin, chung chi c6 thé
tong hop duoc mot sd acid amin tir cic san pham chuyén hoa glucid va lipid. 6 1a
nhiing acid amin khong can thiét, con lai mot s6 acid amin co thé khong tong hop

duoc phai léy tur thire an (vi sinh vat va thuc vat) dua vao co thé, ta goi la acid amin

can thiét
Acid amin can thiét Acid amin khong can thiét
Arginin GLycn
Histidin Alanin
Asoleucin Cystein
Leucin Acid glutamic
Lysin Glutamin
Methionin Acid aspartic
Phenylalanin Asparagin




Threonin Tyrosin

Tryptophan Prolin

Valin Serin

Bing 1: Acid amin cin thiét va acid amin khéong can thiét
Gan ddy qua thi nghiém cia Rose thi Arginin va Histidin tr¢ thanh 2 acid min ban can
thiét vi & ngudi né 1a acid amin khong can thiét, & chudt va dong vat khac no 1a acid
amin can thiét. Co thé ngudi chi c6 thé téng hop duoc 10 acid main khong can thiét tir
acid amin khac hoic nhitng san pham thodi héa cua glucid, lipid.
* Glutamat: tong hop nho phan tng amin hda cho a-cetoglutarat hay phan tng thiy
phan glutamin dudi tdc dung ctia enzym glutaminase.
* Glutamin: Téng hop tir glutamt + NH; xtic tac bai glutamin synthetase
* Alanin va Aspartat: tong hop tir puruvat va oxaloacetat nho phan tmg chuyén amin
tur glutamat.
* Asparagin: tong hop tir Aspartat va Nhg
* Serin: tong hop tir 3-phosphoglycerat
* Gycin: ¢ thé tong hop tir nhiéu dudng khac nhau (nhu cholin, serin...)
* Prolin: tong hop tir glutamat
* Cystein: c6 thé tong hop tir methionin va serin

* Tyrosin: tong hop tir phenylalanin nho phan Gng hydroxyl hoa



6. CHUYEN HOA CHUYEN BIET CUA MOQT SO ACID AMIN
6.1. Acid amin tao dwdng va acid amin tao ceton (sinh dwong hay sinh chit béo)

* Acid amin tao duong 12 acid min c6 thé chuyén hoa thanh pyruvat, a-cetoglutarat
succinyl-CoA, fumarat, oxaloacetat

* Acid amin tao Ceto: 14 aicd amin chuyén héa thanh aceto acetat

Acid amin tao duong Acid amin tao ceton Acid amin tao duong va
ceton

Alanin Leucein Isoleucin
Hydroxyprolin Lysin
Arginin Phenylalanin
Methionin Tyrosin
Aspartat Tryptophan
Prolin
Cystin
Serin
Glutamat
Threonin
Glycin
Valin
Histidin

Bang 2: Cac logi L — o — AA tao dwong va tao ceton
6.2. Glycin va serin
* O gan: serin bién doi thanh glycin
* Trong co thé: glycin bi khir amin oxy hoa bai enzym glycin dehydrase cho acid
glyoxylic va NHs. Sau d6 acid glyoxylic bi oxy hoa dé cho acid oxalic va khir CO,
thanh acid formic.
* Trong chuyén héa, glycin tham gia cac qué trinh sinh tong hop lién quan dén acid
mat (acid glycholic), creatinin, heme, base purin.
6.3. Hydroxyprolin
Hydroxyprolin cta collagen dugc tao thanh tir gdc Prolin trong phan tir collagen nho

phén g hydroxyl hoa



6.4. Histidin

Sy phén giai histidin bang sy khtr amin héa dudi tac dung cua histidase-> san pham
cudi cung: NH3, CO,, H,0, Q

6.5. Tryptophan

Su phan giai Tryptophan bat dau bang su dut vong Indol bang cach oxy hda xdy ra

dudi tac dung cua tryptophan oxygenase -> Nicotiamid (Vitamin PP), Alanin, Acid
formic, CO,, NH3. Khi co thé thiéu acid Nicotinic (tirc thiéu vitamin PP) s& bi bénh
Pellagre da sé& san sui. Do d6 ham luong Tryptophan trong thirc 4n rat can.

6.6. Phenylalanin va Tyrosin

* So d0 chuyén héa chinh ciia Phenylalanin va Tyrosin

) 1
Phenylalanin — 5 Tyrosin —— »  DOPA Catecholamin
M Melani
Phenylpyruvat 3 Parahydroxy phenylpyruvat elanin

Hormon giap Aceto acetat + Furmarat

Hinh 16: Chuyén héa Phenylalanin va Tyrosin
* Hydroxyl héa Phenylalanin va Tyrosin:
Syu thiéu enzym phenylalanin hydroxylase gdy nén bénh goi 1a Phenylceton niéu va
phenylalanin khéng bién thanh Tyrosin do d6 Phenylalanin 1 lai va theo dudng
chuyén hoa phu bién thanh Phenylpyruvat chit nay bai tiét nhiéu trong nudc tiéu.
* Tao thanh Melanin
Melanin 13 mét sic t6 mau ma su phan phéi va ndng do anh hudng dén mau da, thiéu
sdc tb nay thi bi bénh bach tang (Albinism), nguoi bénh ¢6 mau da tréng. Melanin la
mot chit kha phire tap do su polyme hoa chat 5-6 dihydroxyindol.
* Tyrosyn bién thanh Acetoacetat va Fumarat:
Trén dudng chuyén hoa néu thiéu enzym homogentisat oxygenase thi Homogenisat
(hay Alcapton) r lai va bai tiét ra nude tiéu gy bénh Acaptonuria (alcapton niéu).

* Tao hormon giap trang:



Ttir Tyrosin tao thanh cac hop chét iode cua tuyén giap nhu: T1, T2, T3, T4.
* Tao thanh Catecholamin: Hormon tily thugng than gdm Adrenalin (Epinephirin) va
Nor- Adrenalin (Nor-epinephirin).
6.7 Creatinin
Creatinin dugc cuyén qua mau chi yéu téi co tac dung véi ATP tao nén Creatinin-
phosphat ( mot dang dy trit nang luong).
Khi thira ATP thi nang luong dugc chuyén sang tich trit & creatinin-phosphat va khi
can (Vd: khi co co) thi lién két phosphat giau ning luong & creatinin-phosphat duoc
chuyén sang ADP tao thanh ATP.
Creatinin 13 san pham khtr nuéc ctia creatinin trong co thé va duoc chuyén qua mau toi
than thai ra nudc tiéu.

6.8 Glutathion: Pugc tong hop ¢ gan tir Glutamt, Cystein, Glycin.

6.9 Taurin: Pugc tong hop ¢ gan tir Cystin, & gan Taurin két hop vi acid mat

tao nén cac dang mudi mat chtra taurin (vd: Taurocholat).

B. HOA SINH HEMOGLOBIN

GIOI THIEU
Hemoglobin chiém 34% tong lwong protein trong hong cau. Poi séng trung

binh ctia hong cau vao khoang 120 ngay. Hong cau gia bi pha hay & lach, giai phong
hemoglobin. Binh thuong, khoang 90% lugng hemoglobin dugc thoéi hda trong to
chuc lién vdng, ngoai hé tuan hoan. Hemoglobin bi thuy phan giai phdng globin va
hem. Globin tiép tuc bi thay phan thanh cac acid amin. Hemoglobin c¢6 kha niang két
hop thuan nghich véi khi (dic biét 1a O,) déng gop quan trong trong qua trinh hd hap
cta co thé. Qua bai nay cac em tim hiéu ki hon vé ciu tao caa hemoglobin va mot s6
tinh chat cua no.

MUC TIEU:
1. Md ta duoc cau tao cua Hem va Hb.

2. Néu duoc vai tro cua Hb trong viéc van chuyén cac khi oxy va carbodioxyd.
3. M0 ta dugc kha nang tao carbon monoxydHb va kha nang oxy hoa Hb.

4. Néu duoc tinh chat enzyme caa Hb.



NOQI DUNG CHINH

1. CAU TAO CUA HEM
S i
CHy
HyC— '
H.C CH;

A

2. CAU TAO CUA GLOBIN

e Hem duogc ciu tao béi nhan protoporphyrin
gan v6i mot nguyén tir Fe** bang 4 lien két
gitta Fe®* vé6i 4 Nito caa 4 vong pyrol (2 1k
CHT va 2 Ik phdi tri).

e Khi Hem bi oxy héa thanh Hematin chtra
Fe** (Fe?* thanh Fe*).

e Hematin c6 thé tach riéng duéi dang mudi
clohydrat goi 1a tinh thé Hemin c6 mau tim.
Khi dun Hb v&i hdn hgp mudi NaCl va acid
acetic ta dugc Hemin.

e Hemin duogc tng dung trong nganh phéap y

(xac dinh loai mau tai hién truong).

e Globin ¢ nguoi truéng thanh gom 4 chudi polypeptide. Trong d6 co:

- Hai chudi o (mdi chudi gom 141 acid amin).

- Hai chudi p (mdi chudi gdm 146 acid amin).

e Globin c6 cong thire ban don vi la o2, B,. Toan bd phan tir ¢ 574 AA

e Ngudi ta da xac dinh dugc 4 bac cau tric cia Hb va da phat hién hon 300

dot bién 1a nhitng dang bénh cua phan tir Hb (bénh Hemoglobin).

e Thidu: HbS: Hb chu yéu caa bénh nhan tiéu mau hong cau.
HbA (adult Hb): Ia Hb cua bao thai.



HbC: Hb chu yéu cta bénh nhan bi thiéu mau hinh cau, hinh bia.
e Khi thuy phan Hb bing Trysin thanh nhitng pepetid va phan tich cau tao
cua peptid, nguoi ta thay loai HbA, HbS va HbC chi khac nhau & lacid
amin trong 1 loai chudi peptid.
HbS: Glutamat & vi tri 6 chudi p thay thé bang Valin.
HbC: Glutamat & vi tri 6 chudi p thay thé bang Lysin.
e Theo hé théng hién nay, ki hiéu Hb theo chudi Polypeptid:
HbA o, B,
HbS o, B,
2chudi o 2chudi B
e CO thé biéu thi rd hon bang cach:
Hay HbS o peval,
HbC o pevs,
3. VAI TRO

3.1 Két hop thuin nghich véi Oxy tao Oxyhemoblobin.
- Mét tinh chat quan trong nhat caa Hb 13 kha niang két hop véi cac khi, dat biét

la Oxy.
- Hb két hop véi Oxy tao thanh Oxyhemoglobin, day 1a phan &ng oxygen héa va
phan tng thuan nghich.

Hb + Of— O,Hb

Hinh 3.1: Phéan tir Oxyhemoglobin.

- Mt nguyén tir sit trong mot ban don vi cua Hb ¢6 6 lién két: 4 lién két vsi N caa
vong pyrol (trong d6 c¢6 2 1k phdi tri) va 2 Ik phéi tri thir 5 va 6 véi N cua
Histydin, Oxy c6 thé gin véi nguyén tir Fe** & vi tri thir 6.

- M6t phan tir Hb c6 4 ban don vi nén c6 thé gan véi 4 phan tir Oxy ( 1g Hb gan



duoc vai 1,39ml Oxy ).
- Su két hop va phan ly gitta O, va Hb duoc xac dinh bai phan 4p Oxy ¢ moéi trudong
xung quanh Hb.

o O phoi, phan &4p Oxy cao ( khoang 100mIHg ),phan tng xay ra theo
chiéu thuan, 97% - 98% Hb két hop véi O, tao HbO, theo dong mau
ta1 mo.

o O cac md, phan &p Oxy thap, phan tng xay ra theo chiéu nghich HbO,
phan ly nha Oxy cho mé tré thanh Hb mét Oxy goi 1a Deoxy Hb ( HHb
). Do @6, Hb ddng vai tro quan trong trong hd hap: van chuyén O, tir
phdi dén mo.

3.2 Két hop v6i carbo monoxyd ( CO ) tao Carbomonoxyd Hemoglobin ( COHb
).

- CO Ia chat khi khdng mau. khdng mui, khéng vi. N6 1a san pham caa qua trinh
d6t chay cham khong hoan toan ( trong khi thai xe ¢, dam chay, khoéi thude 14... )
- CO lai ¢4 i luc véi Hb 16n hon O, 210 lan do d6 canh tranh véi O, dé gan vao Hb
va day O, ra khoi O,Hb.
- COHb rét bén viing 1am cho Hb khong van chuyén dugc O, va 1am cho O,Hb khé
nha O,
Hb + CO —-=> COHb
OHb + CO -> 0O, + COHb
- C6 nhiéu COHD trong co thé gay ngd doc nang. Khi pCO, = 0,7mmHg sé gay

chét nguoi.

Hinh3.2: nguoi bi ngo doc CO.
- Khi bi ngo doc CO, nguoi ta phai gitr théng khi tot cho bénh nhan,cho ngiri Oxy



nong do cao hay diéu tri bang Oxy cao ap dé phan ly COHb.
3.3 Két hop véi Carbondioxyd (CO,) tao Carbohemoglobin.

- CO, la san pham chuyén héa cudi cung cua su chuyén hda & cac mo, dugc van
chuyén bang mau dé ra ngoai. Hb tryc tiép tham gia van chuyén khoang 20% téng
s6 CO, dugc tao thanh, con 80% thai qua than & dang H+, HCO*

-Hb két hop truc tiép véi CO, qua nhém amin tu do ( -NH,) caa Globin chir khong
phai qua Fe?* cua Hem, tao thanh Carbonyl Hemoglobin hay Carbaminoyl
Hemglobin.

R-NH*; + CO, «—> 2H" + R-NH-COO

(dan xuat Carbamyl)

o Phan ung trén xay ra thuan nghich, tly vao &p suat caa CO, so Voi
moi truong.
o O mé, phan 4p CO, cao (pCO, 46mmHg), phan ¢ng xay ra theo
chiéu thuan, CO,HDb tao thanh theo mau téi phoi.
o O phéi, phan &p CO, thap (pCO, 36mmHg), phan ng xay ra theo
chiéu nghich, phan ly CO, va CO, thai ra ngoai.
- Hb van chuyén CO, gién tiép theo con dudng thiy héa xay ra nhanh va manh
trong hong cau vi su c6 mat caa enzym carbonic anhydrase (CA). CO, tir mé duoc
tai hap thu vao mau, dudi tac dung cua hong cau, cac phan ang xay ra nhu sau:
CA
CO, + H,0 «— H,CO; > H" + HCO?

o H" duoc giai phong két hop vao 2 gbc acid amin His thir 146 tan cing caa 2
chudi R cta phan tir Hb vira phong thich 4 phan tir O,, tao thanh 2HHb, do
d6 Hb dong vai trdo mot hé dém quan trong lam giam H trong mau.
2H"Hbduogc hong cau van chuyén tai phoi, & phoi phan (ng xay ra theo chiéu
nguoc lai. Khi O, gan vao Deoxy Hb, lap tic 2HHb phoéng thich 2H*, 2H*
két hop voi 2HCO™(van chuyén dugi dang dém NaHCO4/H,CO3) tao thanh
2H,COs, dudi tac dung ciia CA hong cau tao CO, dugc thai qua duong hd
hap.



(@)

3.4 Oxy hoa Hemglobin tao Methemoglobin (MetHb).
- MetHb hay con goi Hemiglobin (Hi) 1a Hb c6 nguyén ti: Fe?* caa Hem bi oxy
hoa thanh Fe**
- O dang nay Hb mat kha ning gan Oxy nén khong con chtic ning van chuyén
Oxy.
- Binh thuong trong co thé ¢6 mot lugng rat nho Hb & dang MetHb ( < 1% ), voi
viéc duy tri nong d6 MetHb < 1% co nhiém vu cuia hé théng khir cia hong cau.
Ngoai ra, MetHb con c6 thé bi khir boi hé thong NADP/NADPHH" duoc tao ra
nho con dudng HMP (Hexose monophosphat), hoic cac hé théng nhu: acid
ascorbic va hé théng Glutathion khur dé ti tao HHb.
- Mot sb chat gy Methb: Clorta, Sodium nitrit, Ferricyanua, Nitrophenol,
Nitrobenzen, Nitroglycerin...
-Binh thuong hong cau ¢ kha nang khir rat manh nhung khi ¢é nhiéu chat oxy
hoa vuot qua kha nang khir MetHb caa hong cau, thi MetHb trong hong ciu sé& ting
I&n gay nén tinh trang thiéu Oxy mé. Khi ndng d¢6 MetHb > 1,5% s& xuat hién tinh

trang tim tai.

Hb.CO L +/o,, Hb.0,
. \ Onyhemoglobid |
Jcboxyhemoglobm.co @ / 0,
oxy ho /4 oxy hod j
Hola | 0
"% o
Methemoglobia

Hinh anh 4 : Methemoglobin.
e Khi bi Methemoglobin co thé s& ¢ hién twong nhu: mdi tim, toan than
chuyén sang mau tim, nhip tim dap nhanh.
e Mot sé thuc pham néu dn qua nhiéu s& gy ra Methemoglobin nhu: cu dén,

cu ca rot.



Hinh 4. Thirc an gy Methemoglobin.

e Mot sé thong tin thém vé Methemoglobin: D6 1a san pham cua Hemoglobine
bi oxy hoa, trong d6 Fe™ trong hemoglobine duoc chuyén thanh Fe™".
Hemoglobine ¢ kha ning chuyén ché oxy dén mé co thé nén lam da, niém
mac ¢6 mau hong trong khi methemoglobine khdng c6 kha ning van chuyén
oxy nén lam da niém tim tai . Binh thuong trong hong cau van hinh thanh
methemoglobine (<1%) nhung khong ton tai 1au, vi co thé c6 hé théng men
khir methemoglobine thanh hemoglobine binh thuong. Tuy nhién, c6 mot s6
tac nhan oxy héa manh nhu hoa chéat (Chlorates, Aniline - pham nhudm,
Trinitrotoluene - thuéc nd)., thudc (Nitroglycerine, Sulfonamide, Primaquine,
Chloroquine, Lidocain, Prilocain - EMLA, Benzocain - gy té tai chd, Nitrate
bac - xic bong), thic an (nuéc giéng, ca dén, carrot, nudc cai be xanh, bip
cai, cu cai duong — nhiing thirc 4n nay c6 ham lugng nitrate cao, khi an nhiéu
va day ngay s& gay methemoglobin & tré nho) bién d6i hemoglobine thanh
methemoglobine qua kha ning bu trir cia hé théng men khir dua dén ting
methemoglobine méu, dan dén bénh nhan bi tim téi, c6 thé tir vong néu khong
diéu tri kip thoi.

4. TINH CHAT ENZYM CUA Hb
- Hb ¢ tinh chat caa mot Oxydoreductase x(c tac phan @ng oxy hoa khir.
o Tinh chat caa mot Peroxydase rd rét
H.O, + AH, = 2H,0 + A
o Co hoat tinh cua Catalase yéu
2H,0, > 2H,O0 + 0O,



BAI 11: HOA SINH MAU

GIOI THIEU
Mau luu thong trong hé tuan hoan va thuc hién nhiéu chire ning sinh 1y quan trong.

Mau ngudi chiém khoang 1/13 trong luong co thé (dao dong 4-5 lit). Méu tap trung
nhiéu & co (40%), phoi (6,5%) va than (7,5%). Su phan b mau trong co thé thay doi
tly theo trang thai sinh Iy cua co thé. Mau gdm cd huyét tuong chiém 55-60% thé tich
mau va huyét cau (gom hdng cau, bach cau va tiéu cau) chiém 40-45% thé tich mau.

MUC TIEU HQC TAP:
1. Kién thirc , 9
1.1 Trinh bay dugc nhitng chirc nang cia mau doi vai co the.

1.2 Trinh bay dugc tinh chat ly hoa ciia mau.

1.3 Trinh bay duoc pH va hé théng dém ctiia mau.

1.4 Trinh bay dugc nhitng thanh phan hoa hoc hoc ciia mau.

2. Thai d

Van dung kién thirc hoa sinh dé giai thich cac co ché va hién tuong trong co thé

NQI DUNG CHINH

DPAI CUONG

Méu 12 mot thanh phan té chtc cua co thé, luu hong trong hé tuan hoan va thyc hién
nhiéu chirc phan sinh ly quan trong. Mau di dén céc t6 chtc cia co thé nham dam bao
sur ton tai va lién két hoat dong cua tat ca cac co quan v6i nhau va va véi méi truong
bén ngoai. Chinh vi vday, mau anh hudng dén cc chirc nang sinh hoc cua tat ca cac bo
phan caa co thé.

1. CHUC NANG SINH LY CUA MAU

1.1. Chirc nang dinh duéng:

Mau van chuyén céc chat dinh dudng tir hé thong tiéu hoa ti mé.
1.2. Chirc niing hd hip

Mau déng vai trd quan trong trong qué trinh hd hap. Mau van chuyén O, tir phoi
tGi cac md va té bao, déng thai van chuyén CO, tir cac té bao tai phoi va thai ra ngoai.
1.3. Chikc niing diéu hoa

Mau tham gia co ché diéu hoa céc chtc phan cua co thé bang cach van chuyén cac

hormon tir cac tuyén noi tiét dén cac to chuc.



Méau duy tri &p suat tham thau va thiang bang kiém toan.

Méu diéu hoa than nhiét.

Mau con duoc goi 1a méi trudng nodi méi va cé thanh phan héa hoc khéa on dinh.
Chinh vi vdy, viéc nghién ciu v& mau cé nhiéu gid tri trong 1am sang béi nhitng thay
d6i cac chi s6 hda ly ciia mau ciing nhu nhirng thanh phan héa hoc ciia mau phan anh
nhitng chirc ning cua nhiéu co quan trong co thé.

Mau nguoi chiém khoang 1/13 trong luong co thé (dao dong tir 4-5 Iit). Mau tap
trung nhiéu & co (40%), phoi (7,5%). Su phan bé mau trong co thé thay doi tly theo
trang théi sinh ly caa co thé. Mau gom c6 huyét twong chiém 50-60% thé tich méau va
huyét cau (gém hong cau, bach cau, tiéu cau) chiém 40-45% thé tich mau.

1.4. Chirc niing bai tiét:

Méau van chuyén céc chat can b (san pham thodi hoa chat) tir cac mo tdi co quan
bai tiét (than, da, phoi, rudt) dé dao thai ra ngoai.
1.5. Chirc nang bao vé

Mau c6 hé thong bach cau, khang thé, khang doc t6 ... c¢6 tac dung chong lai cac
tac nhan nhiém khuan. trong mau ciing c6 hé thong dong mau va chdng dong. Trong
diéu kién sinh ly hai hé théng nay ludn can bang nhau.

2. TINH CHAT LY HOA CUA MAU

2.1. Ti trgng
1,050 — 1,060. trung binh 1a 1,056, trong d6 ty trong huyét twong 1,024 va ty trong

huyét cau 1,093
2.2. P nhét

Gap 4 - 6 lan do nhét cua nuéc, phu thudc chu yéu vao sé lugng hong cau va nong
d6 protein, trong trudng hop thiéu mau, do nhét caa mau giam c6 khi chi con 1,7 lan,
trong truong hop ting hong cau va bach ciu, do nhét cia méau cd thé ting 1én dén 24
lan so véi nudc.
2.3. Ap suit thim thiu

Phu thudc vao ndng do cac phan tir va ion c6 trong mau, nhat 1a HCO®, CI', Na+.
Ap suit tham thau cua huyét twong binh thuong la 7,2 - 8,1 atmotphe hoic do d6 ha
bang diém = -0°56 (nuéc mudi sinh Iy NaCl c6 do ha bang diém n= -0°56 nén goi la

dung dich ding truong véi huyét twong) vi d6 ha bang diém va &p suat tham thau cling



ti 1& thuan véi nong do céc chat phan ly.

Ap suét tham thau c6 y nghia thyc té trong y hoc: khi can tiém mét luong 16n
thudc vao co thé thi dung dich nay phai dang truong voi mau.
2.4. pH va h¢ dém ciia mau:

pH ctia mau tir 7,30 dén 7,42 (trung binh: 7,36). pH mau duoc hing dinh la nhd hé
théng dém ctia mau va su diéu tiét cua cac co quan khac nhu phoi, than.
2.4.1. Hé dém acid carbonic/ bicarbonat (H,CO3/ NaHCO3)

Poéng vai trd quan trong nhat. Chiém 7%.
2.4.2. Khi c6 mét acid manh AH vao mau thi l1ap tiec NaHCO; tac dung:

AH + NaHCO; - NaA + H,CO;

Két qua 1a acid manh dugc thay thé bang mot acid yéu, acid carbonic. Acid nay dé
bi phan ly thanh CO, va H,0 dé thoat qua phoi, vi vay pH cia mau it thay doi.
2.4.3. Khi c6 mot base BOH vao mau thi H,COj; sé két hop:

BOH +H,CO; > BHCO;+H,0

Mubi BHCO; hoa tan trong nudc hau nhu c6 phan ang trung hoa.
Nguoi ta goi bicarbonat trong mau 1a du trir kiém cua mau. D6 1a lugng CO, ¢ dudi
dang bicarbonat ¢ trong 1000 ml ndu. Binh thudng du trix kiém 1a 22 - 28 mEg/I.
2.4.4. Hé théng dém mononatriphosphat/ dinatriphosphat (NaH,PO,/Na,HPO,)

GOp phan vao su duy tri pH méau nhung it quan trong. Chi chiém 1%.
2.4.5. Hé thong dém protein / proteinat

Protein nhd ¢6 nhém -COOH va -NH, tu do nén c6 tinh ludng tinh, do d6 ¢ thé
két hop v&i mot base hay mét acid, tuy nhién kha ning dém cua protein khéng I6n
lim.
2.4.6. Hé thong dém Hemogobin cia hdng cau

Hb giit vai trd quan trong nhat trong tac dung dém cia mau vi Hb chiém 3/4 khoi
luong dém cua méu, Hb va HbO, c6 tac dung nhu nhiing acid yéu nén ching c6 dudi
dang mudi trong hong cau.

O mo: Oxyhemoglobin bi phan ly thanh O, va Hb:

KHbO, - KHb+ O,

Mudi Hb (KHb) tac dung véi CO, (dudi dang H,COs) do md giai phong ra tao

thanh HHb va KHCO,, do d6 pH it thay doi.



KHb + H,CO; > KHCO;+ HHb
O phdi : Oxyhemoglobin duoc hinh thanh cd tinh chat acid:
HHb + O, > HHbO,
KHCO; tac dung véi HHbO, tao thanh KHbO, va H,CO4
HHbO, + KHCO; - KHbO, + H,CO;
H,COj5 bi phan ly thanh CO, va H,0 thai ra ngoai, do d6 pH it thay doi.
3. THANH PHAN HOA HQC CUA MAU
3.1. Thanh phin huyét ciu:

+ Hong cau: sb luong hong cau ngudi & nam giGi: 4,5-5 triu/mm3, nit 4-4,5
trigu.mm?®. Nguoi séng & ving nli cao c6 sb lwong hdng ciu nhidu hon (7-8
trisu.mm?®) dé thich ang véi khong khi lodng, hdng ciu truéng thanh khdng cé nhan,
doi séng ngan khoang 120 ngay bi pha huy & lach va hé théng noi md, chic ning
chinh caa hong cau 1a hd hap. Ngoai ra hdng cau con tham gia diéu hoa can bang acid
base, trao d6i mubi nudc, khir doc va nhiéu qua trinh chuyén hoa khac.

+ Bach ciu: sé lugng bach cau trong 1lit méu khoang 7000/mm® & nam va
6.800/mm?® & nit. Khac véi hdng ciu, bach ciu ¢ nhan, c6 ty thé, ndng do acid nucleic
cao va c6 qué trinh phosphoryl oxy hoa. Bach cau chira nhiéu glycogen, protein, cac
enzym chuyén hoa duong .. Chirc ning cua bach cau 1a bao vé co thé thong qua co ché
bao vé mién dich té bao va mién dich dich thé. Acid folic dong vai trd quan trong
trong qua trinh truéng thanh caa bach cau. Vi vy trong cac bénh da bach ciu ngudi ta
dung khang acid folic dé diéu tri.

+ Tiéu cau: 1 té bao dic biét khong c6 acid nucleic: thanh phan tiéu cau gom:
protein 57%, lipid 19%, glucid rat it. Chirc niang co ban cua tiéu cau la tham gia qué
trinh dong mau.

3.2. Protein ciia huyét twong

Protein la thanh phan hitu co quan trong, binh thwong: 65 - 85 g/l trong d6 ¢6 2,5 -
4 g/l firinogen, 40 - 45 g/l albumin ca 25 - 35 g/l globumin. Ti s Albumin/ Globumin
= 1,2 - 1,8. Bang phuong phap dién ly, nguoi ta phan protein huyét thanh thanh 5
thanh phan gom: albumin, globumin

Viéc dinh lwong protein toan phan va céc thanh phan protein trong huyét thanh c6

gia tri lon trong 1am sang. Cac nguy@n nhan gay mat nudc (tic rudt, ia chay, ta, nén) la



ting protein huyét twong. Trong trwong hop nhiém tring, globulin ting, ti s6 A/G
giam. Trong viém than, than nhiém mé& protein bi bai tiét ra nudce tiéu, do do protein
toan phan giam va ti s6 A/G ciing giam. Nhiing trudng hop viém gan, so gan, albumin
giam, globumin ting nén A/G giam.

- Glucoprotein: la protein chira glucid.

- Metaloprotein: la protein c6 chira kim loai.

3.3. Nhitng chét vo co
3.3.1. CI": 300 - 380 mg% tuong duong 103 mEq/l. Tang trong viém than man, than

nhiém m&, dn qua min. Giam do ndn nhiéu, ia chay, tic mén vi.
3.3.2. Na": 300 - 340mg% tuong dwong 143 mEq/l. Tang trong viém than. Giam trong
thiéu nang thuong than.
3.3.3. K" : 15 - 21 mg% tuong duong SmEq/l. Tang trong bénh tiéu huyét, tic rudt
cap. Giam trong cudng ning vo thuong than, viém gan, than, ngé doc thude ngu.
3.3.4. Ca’* : 9 - 11mg% tuong duong 5mEq/l. Tang trong cudng pho giap trang, dung
nhiéu vitamin D. Giam trong mém xuong, coi xuong.
3.3.5. Phospho: 5mg%. Ting trong thiéu nang pho giap trang, viém than. Giam trong
coi xuong, cudng tuyén giap trang.
3.4. Nhirng chit hiru co
3.4.1. Cac enzym

C6 rit nhiéu trong huyét thanh nhu amylase, Phosphatase kiém va acid,
transaminase (GOT va GPT),...
3.4.2. Nhitng chit ¢é Nito phi protid

La nhitng san pham thoai hoa cua protid nhu uré, acid uric, creatinin, bilirubin,
NH3,...
3.4.3. Glucose: 80 - 120mg/100ml. Pugc diéu hoa bai hé théng hormon va gan. Ting
trong bénh dai duong tuy, cuong tuyén yén, tuyén giap trang. Giam trong thiéu nang
tuyén yén, tuyén giap trang, dung nhiéu insulin.
3.4.4. Lipid: 0,4 - 0,7 g/100ml. Lipid trong huyét thanh duoc van chuyén dudi dang
c4c hat lipoprotein do két hop giira lipid va protein.
3.4.5. Cholesterol: 150 - 220 mg/100ml. Hay 4 - 6,5 mmol/I.

Cholesterol mau ton tai duéi 2 dang cholesterol tu do va cholesterol este hoa.



Cholesterol trong hat LDL - cholesterol 1a cholesterol "tét", khong giy xo vira
dong mach. Binh thudng HDL - cholesterol = 0,76 g/l, néu dudi 0,3 g/l dé bi xo vira
dong mach.

CAU HOI LUQNG GIA:

1. Trinh bay nhitng chirc nang cia mau dbi vai co thé.

2. Trinh bay tinh chit Iy hoa cua méu.

3. Trinh bay pH va hé d¢ém cua mau.

4. Trinh bay duoc nhirng thanh phan héa hoc ciia méu.

Pién diy da vao nhirng cau sau:

5. Chirc ning diéu hoa ciamau 1a: ......................

6. Mau tham gia bao vé co thé nNhd co: ..oo.evvnennn...

7. D6 nhét caa mau phu thude vao: ..................

8. Viét tén, cong thic 4 hé dém ctia mau: ...............

9. gid tri binh thudng trong méau cua céc chat:

A. Protein toan phan: ....................

B. Fibrinogen: .................

C. Albumin: ....................

D.Glucose: ...,



BAI 12: HOA SINH THAN VA NUGC TIEU

GIOI THIEU

Than déng vai trd quan trong trong viéc cd dic va bai tiét cac chat cin ba. Thuc
hién ¢ cac don vi chirc nang cua than dugc goi la nephron, qua 2 qué trinh siéu loc va
tai hap thu. Ngoai chirc ning bai tiét than con c6 tham gia vao céc qua trinh chuyén
hoa chat hiru co trong co thé, tham gia qué trinh chuyén hda mudi nudc.

Nudc tiéu 1a mét trong cac dich co thé gitp phan &nh tinh trang bénh 1y cua co thé
thong qua cac tinh chat hoa 1y nhu: mau sac, mui, ty trong, pH, cac chat hitu co bat
thudng xuat hién trong nudc tiéu.

MUC TIEU HQC TAP:

1. Kién thirc
1.1 Trinh bay chirc nang bai tiét va c6 dac nudc tiéu.

1.2 Trinh bay dugc sy chuyén hoa cac chat trong than.
1.3 Trinh bay dung tinh chét ly hoa ctia nudc tiéu.
1.4 Tranh bay dtng thanh phan hoa hoc caa nudc tiéu.
1.5 Trinh bay dang nhitng chét bat thuong trong nudc tiéu.
2. Thai dd
Van dung kién thirc hda sinh giai thich co ché bénh va cé4c hién tugng trong co thé
NOQI DUNG CHINH
PAI CUONG

Hai than caa nguoi truéng thanh nang khoang 300g, chiém khoang 0.5% thé trong.
Tuy khéi luong than khéng 16n nhung hoat dong cua than rat manh. Hang ngay c6 téi
1000 dén 1500 lit mau qua than, trong d6 10% lam nhiém vu cung cap thic an, con
90% la nhiém vy bai tiét. Than st dung 8 - 10% oxy toan co thé, diéu do néi 1én
chuyén ho4 manh mé xay ra & than. Than dong vai tro bai tiét quan trong nhat véi ba
nhiém vu:

- C6 dic nhitng chat cin ba dao thai ra ngoai.

- Ngin chan glucid, lipid, protid khong cho céc chat nay thoat ra ngoai.

- Tham gia chuyén hoa cac chat.



1. CHUC NANG BAI TIET

Sy bai tiét nude tiéu xay ra & don vi chic ning cua than 12 nephron. M&i than ¢
khoang mot triéu nephron, mdi nephron gdm mét b6 mao mach duoc boc boi bao
Bowman, dng than (bao gdm 6ng luon gan, quai helle, éng luon xa, 6ng gop). Su bai
tiét nude tiéu nhod hai qua trinh siéu loc va tai hap thu. Siéu loc 1a gia doan dau cu qua
trinh tao thanh nudc tiéu. Hang ngay co téi 180 lit nudce tiéu ban dau duoc hinh thanh

Vi du: uré nuéc tiéu 20g/lit: uré huyét twong 0.3g/lit.

Quié trinh bai tiét nudc tiéu xay ra nhu sau:
1.1. Qua trinh siéu lgc

Huyet teong duoc loc qua mang Bowman. Dich loc d6 khong c6 protein. Vi vay
nuéc tiéu ban dau (nudc tiéu trong bowan, néng do cac chat nhu protein trir huyét
tuong). Bang viéc do do thanh thai, bang cac nghién ctiu siéu cau tric véi Ky thuat tu
chup phong xa, mién dich héa hoc, ngudi ta da nhan biét rd rang cac yéu té khac nhau
anh hudng dén qua trinh siéu loc cac chat co phan tir 16n nhu protein.
1.2. Su tai hip thu ¢ ong than

Ong than duogc cau tao boi mot 16p té bao ¢ cau tao nhu nhung mao, cac chat
duoc tai hap thu o 6ng than rat khac nhau.
1.2.1. Chét khéng dwoc tai hip thu

Mot s6 chat duoc dao thai qua cau than nhung khéng duoc tai hap thu ¢ dng than
nhu insulin, mannitol... Vi vay do d¢ thanh thai cia chat nay dé danh gia muc do ton
thuong cua cau than.
1.2.2. Tai hap thu hoan toan glucose

Trong diéu kién binh thuong gluocse dugc loc qua cau than véi toe do 1509/24h
va hau nhu duoc tai hip thu hoan toan nén trong nudc tiéu chi c6 6mg/24h. Qué trinh
tai hap thu ¢ éng luon 1a qua trinh van chuyén tich cuc can nang lugng 1a ATP, sy van
chuyén nay kém theo su hap thu natri. Khi van chuyén glucose khdng bi phosphoryl
hoa, chudi carbon ciing khong bi thay d6i khi qua mang
1.2.3. Tai hap thu 99% nwéc

Nude dugc tai hap thu ¢ éng lugn gan, éng luon xa, quai Helle va dng gop. O dng
luon gan nude dugc tai hap thu 80%, sy tai hap thu nudc ¢ day duoc goi 1a su tai hap

thu “bét budc”, nude duogc tai hap thu cing véi natri. Sy tai hap thu natri, clo va nudc
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& day 1a twong dwong 1am cho nudc tiéu khong bi co dic hoic pha lodng. O quai helle
va 6ng lugn xa 90% luwong nudc con lai duoc tai hap thu, phu thuéc vao ADH, mot
hormon chéng bai niéu. Hormon nay dugc ¢6 dinh trén chat nhan dic biét cua mang
dng than.
1.2.4. Tai hap thu phan lén Na*, CI', ure

Sy tai hap thu natri rat phac tap, & dng lwon gan 70% mudi duoc tai hap thu. Su
hip thu thay doi nguoc chiéu véi &p luc dong mach than. Luong mau dén than phan
phdi khong déu gitta viing v ndng va ving vd sau, & day hap thu mudi nhiéu hon.
Yéu t6 chinh gay sy hap thu chinh 12 4p luc thity tinh trong mao mach ong than. Sy
giam cua dong méu qua than (ha huyét ap, giam thé tich mau) thi su tai hap thu ¢ éng
luon gan lai ting dé ha thap luong natri ddo thai ra nudc tiéu va nguoc lai. O 6ng lugn
gan luong natri duoc tai hap thu 1a 16.800 mEqg/24h. O éng luon xa khoang hon 10%
natri duoc tai hép thu, chiu anh hudong caa renin, aldosterol.
1.2.5. Tai hap thu protein

Than tai hap thu phan 16n nhitng protein da duoc loc qua cau than. 99% albumin
duogc loc qua cau than duogc tai hap thu ¢ dng luon gan. Péi vai cac protein ¢c6 TLPT
nho ciing dugc tai hip thu hau hét & dng luon gan nén dao thai ra nudc tiéu mot luong
khong dang ké. B4i véi albumin va protein ¢6 TLPT 16n sy loc cia cau than rat it.
Nguoc lai d6i véi protein ¢d TLPT nhé su loc qua cau than dé dang.

Nho qué trinh tai hap thu & 6ng than ma trong nuéc tiéu ngudi binh thuong khoe
manh luong protein rat thap. Cac xét nghiém thong thuong khéng phét hién duoc va

coi la khéng co prtein.

Diuretic Sites of Action

CORTEX u -

LIRS f- Bumetanide,
Ethacrynic Acid, Spironolactone,
Furosemide erene

Source: Mende (1990). Reprintad With Permission.

Hinh 1: Chirc niang lgc cia than
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2. CHUYEN HOA CAC CHAT TRONG THAN

O than qua trinh thoai hoa xay ra manh mé& nham cung cap nang lugng cho than
hoat dong.
2.1. Chuyén ho4 glucid

Nhitng phan (ng cta chu trinh Krebs xay ra rat manh nham cung cap ning luong
la chu yéu.
2.2. Chuyén hoa lipid

Cha yéu 1a thoai hoa dé cung cap ning luong, mét luong nhé phosphatid va
cholesterrol duoc tong hop ¢ than.

2.3. Chuyén hoa protid
Trong than c6 qua trinh khr amin va trao doi amin nhd enzym khir amin va

transaminase. Ngoai ra con c6 glutaminase thuy phan glutamin thanh acid glutamic va
NH,.
2.4. Chuyén hoa mudi nuéc

O té bao 6ng luon xa, amoniac dugc tao ra cha yéu do thiy phan glutamin dudi tc
dung cua glutaminase. Amoniac khuéch tan thu dong ra nuéc tiéu cung véi H+ dao
thai dudi dang mudi amon. Hang ngay cé khoang 30-50mEq ion H+ dugc dao thai
dudi dang mudi amon va khoang 10-30mEq dudi dang mudi acid khac.
2.5. Chirc niing ndi tiét

Than con c6 vai tro diéu hao hang dinh ndi méi, thing bang nudc, dién giai va
huyét ap thdng ua hé thong renin — anginotensin.
2.6. Duy tri thing bing kiém toan

Bai tiét acid tu do duoc sinh ra trong qua trinh chuyén hoé céc chat.

Giir kiém bang cach tai hap thu NaHCO;.

Bai tiét NH,” va mononatri phosphat: glutamin trong mau toi than nho
glutaminase phan ly thanh acid glutamic va NHs, NH; nhan H* tré thanh NH;" thay
thé ion Na* duoc tai hap thy caa cac mudi sulfat va phosphat tao thanh amoni sulfat va

phosphat thai ra ngoai nudc tiéu.
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3.NUOC TIEU

Nudc tiéu 1a mot dich bai tiét quan trong nhat, trong d6 chara phan 16n céc chat can
b3 cua co thé. Nhitng thay d6i vé chi s héa 1y va dic biét 1 nhitng thay doi vé thanh
phan héa hoc cua nudc tiéu phan anh céc rdi loan chuyén hoa.
3.1. Nhiing tinh chét 1y ho4 ciia nuéc tiéu
3.1.1 Lwong nwéc tiéu trong 24 gio:

Binh thudng & ngudi 16n lwong nudce tieu khoang 1,2 - 1.4 lit, lugng nudc nay thay
d6i theo ché d6 an udng, lao dong, thoi tiét.

Trong truong hop bénh ly:

- Tang cao trong bénh déi thao nhat, dai thao duong.

- Giam trong trudng hop: sdt, ngd doc thuy ngan, chi, viém than cép, tiéu cha, ta.

- V& niéu do ngoc doc thuy ngan, soi than, ha huyét ap (suy tim nang).
3.1.2. Tinh trong suét

Nudc tiéu mai bai tiét thuong trong. DE yén mot thoi gian hoi van duc do té bao
thuong bi va mucin, ngoai ra cd thé c6 can do acid uric, urat, phosphat. Cac can nay bi
hoa tan khi dun nong hoac cho acid vao.

Vin duc khdng mat khi dun néng hodc acid hoa nuéc tiéu c6 thé dugc tao thanh
béi mu, protein hoac mau. B6 1a nhiing truong hop bénh ly.
3.1.3. Mau nwéc tiéu

Nudc tiéu binh thuong c6 mau vang nhat do ¢6 sac to urobilin. Mau nudc tiéu thay
d6i trong mot s6 truong hop bénh 1y: dé do dai ra mau hoic huyét sic t, vang sam do
c6 nhiéu urobilin.
3.1.4. M nwéc tiéu

Méi bai xuat nuéc tiéu c6 mui dac biét, dé 1au c6 mui khai bai uré bi vi khuan
phén giai thanh NH3,

Bénh 1y: mui aceton (dai dudng tuy), mai thdi (nhiém tring nang, ung thu,...).
3.1.5. pH

- Binh thuong nuéc tiéu 24 gio, pH 5 - 6.5 va thay dbi theo ché do an.

-Bénh ly: + pH acid rd rét do ¢6 nhiéu chat cetonic.

+ pH kiém trong bénh nhiém trung dudng tiét niéu.

3.1.6. Ti trong nwéc tiéu
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- Binh thuong: ti trong nudc tidu & 15°C 13 d= 1,014 - 1,028,

- Ti trong thay d6i tuy theo dam do c&c chat trong nudc tiéu.
3.2. Thanh phan ho4 hoc ciia nuéc tiéu
3.2.1. Nhitng chit vo co

Nhirng ion dugc dao thai qua nudc tiéu 1a Na*, K*, NH,", Ca**, CI', SO,, POs. Noi
chung nhitng chat vo co trong nudc tiéu binh thuong thay doi nhiéu nén xét nghiém it
c6 rng dung trong lam sang.
3.2.2. Nhitng chét hitu co

- Uré: 13 - 35g/24 gio, ting trong bénh dai thao duong, sét. Giam trong cac bénh
vé gan, than, nhiém doc.

- Acid amin: khoang 3g/24 gid duéi dang tu do hay két hop.

- Acid uric: 0.5 - 0.89/24 gio, 1a san pham thodi hoé cua nucleoprotein.

- Creatinin: 1.6 - 29/24 gio, giam trong trudng hop réi loan chirc phan than.

Ngoai nhitng chat hitu co trén, trong nudc tiéu binh thuong con cd mot sé cac chat
khac nhu hormon sinh duc, enzym va cac san pham khir doc.
4.NHUNG CHAT BAT THUONG TRONG NUOC TIEU

Mot s6 chét c6 rat it hoic coi nhu khéng cé trong nudc tiéu binh thuong. Viéc tim
va dinh luong céc chat bat thuong cd gia tri trong thyc té 1am sang.
4.1. Protein

Binh thudng chi co rat it protein trong nudc tiéu, khdng thé phét hién bang céc
phuong phap thudng dung. Protein ting trong cac bénh vé than (viém than, than nhidm
m&). Can phan biét protein that va protein gia: protein that 1a nhitng protein & trong
huyét twong lot ra ngoai do than khéng giir lai duoc, protein gia 1a do hong cau, bach
cau ton thuong hay mung mu dudng tiét niéu hoic do mucin cua duong tiét niéu, am
dao. Ngoai ra con protein nhiét tan xuat hién trong bénh da u tuy xwong (Kahler).

4.2. Glucose
Nudc tiéu binh thuong khdng cé hoic c6 rat it glucose, ¢ thé xuat hién it va tam

thoi khi an mét ldc nhidu duong nhung nhanh chong bién mat. Glucose chi xuit hién
ra nudcC tiéu khi ndng do cia né trong mau ting qua ngudng than (1,7g/lit).

4.3. Chit cetonic
Pay 1a san pham thoai hoé cua acid béo, binh thuong rat it. Chat cetonic ting cao
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trong bénh dai duong tuy, rdi loan tiéu hoé & tré con, nhidm tring ning nén ma.

4.4. Sic t6 mat va mudi mat

Sic té mat va mudi mat co trong nudc tiéu trong truong hop tic 6ng dan mat, té
bao gan bi ton thuong.
4.5. Urobilin va urobilinogen

Urobilinogen 1a san pham thoai hod cua Hem va cd rét it trong nudc tiéu. Ra
ngoai, urobilinogen bi oxi hoa thanh urobilin. Urobilinogen va urobilin tang khi gan bi
t6n thuong.

4.6. Mau va Hemoglobin
Binh thuong c6 khoang 7000 - 320.000 hong cau ra nugc tiéu trong 24 gio, khong

¢6 Hemoglobin trong nudc tiéu.

Mau xuat hién khi c6 ton thuong niéu dao, viém than, lao than, ung thu than, soi
than va bang quang. Hemoglobin trong mét s6 bénh kém theo sy pha huy hong cau
nhu vang da tan mau, s6t rét, thuong han, ngd doc.

4.7. Nitrit

Nitrit dugc tao thanh tur nitrat bi khar boi cac enzym reductase do mét sé vi khuan
san xuat ra. Vi vay su cO mat nitrit trong nudc tiéu biéu hién cd hién twong nhiém
triung dudng tiét niéu.
4.8. Cin nuérc tiéu va séi

Nhitng chat khong tan lam nudc tiéu van duc va lan xuéng thanh cin nhu acid uric,
calci urat, carbonat, oxalat, phosphat. Néu nhitng chat trén két hop lai véi nhau thanh
khéi ran to nho khac nhau thi goi 1a soi.

Ngoai ra con c6 cac chat khac gom hong cau, bach cau, céc tru niéu. Sy c6 mat cua
c4c chat nay biéu thi trang thai bénh ly, ton thuong cta than.
CAU HOI LUQNG GIA:
1. Trinh bay chtic ning bai tiét va c6 dic cua than.
2. Trinh bay cac chuyén hoa trong than
3. Trinh bay tinh chat Iy hoa cua nudc tiéu.
4. Trinh bay nhiing chat bat thuong c6 trong nudc tiéu.

Pién day di vao nhirng cau sau:
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5. Ba nhiém vu quan trong trong vai trd bai tiét cua than 1a: ...............
6. Hang ngay co .............. lit nudc tiéu ban dau hinh thanh

7. Céc chét dugc tai hap thu ¢ dng than vai nhitng mirc do khac nhau:
A. T&i hap thu hoan toan: ............

B. Tai hip thu hau hét: ..............

C. Tai hap thu phan I6n: ...........

D. Tai hap thu mot phan: .............

8. Than duy tri thing bang kiém toan bang cach: ................
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BAI 13: HOA SINH GAN

GIOI THIEU
Mot trong nhitng chirc ning quan trong cua gan |a chirc niang chuyén héa chit. Gan

1a co quan c6 ty 18 so véi thé trong ding thtr hai sau hé co xuong (nang khoang 2 kg).
Cac hoat dong chuyén hoa cua gan xay ra & cac té bao nhu mé gan (chiém 80% khéi
lwgng gan). LA cira ngd cua cac chit vao co thé qua bo may tiéu hoa, gan 1a mot co
quan dé bi nhiém bénh. Ty I¢ bénh gan-mat thudng cao hon bénh Iy cia cac co quan
khé&c va cac xét nghiém hoa sinh dong vai tro rat quan trong trong viéc chan doan, theo
d6i va diéu tri cac bénh Iy caa gan.
MUC TIEU HQC TAP:
1. Kién thire
1.1 Trinh bay day du thanh phan hoé hoc cua gan.
1.2 Trinh bay day du chtc phan hod sinh ciaa gan.
1.3 Néu duoc mot s6 xét nghiém hoa sinh thuong lam dé tham do chirc ning gan.
2. Thai dd
Van dung kién thirc hda sinh giai thich co ché bénh va cé4c hién tugng trong co thé
NOQI DUNG CHINH
PAI CUONG

Gan la mot trong nhitng co quan quan trong nhat cia co thé vé chac phan
chuyén hoa va 1a co quan thir hai sau hé co xwong va ty 1& so véi than trong (ning
khoang 2kg). Cac hoat dong chuyén héa cia gan xay ra ¢ cac té bao nhu mé gan,
chiém 80% khéi luong gan. Gan ciing gom cac té bao Kupffer chira hé théng ludi noi
nguyén sinh chat.

Do dam nhan nhiéu chizc phan chuyén hda la cira ngd cua cac chat vao co thé
qua bo may tiéu hoa, nén gan 1a co quan dé bi nhiém bénh. Ty I¢ bénh gan - mat ciing
cao hon bénh Iy ciia cac co quan khac va xét nghiém héa sinh 1a rat quan trong gidp

cho viéc chan doan va theo doi diéu tri cac bénh Iy vé gan.
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1. THANH PHAN HOA HQC CUA GAN

1.1. Protid
Protid chiém % khéi lwong gan khd ( tac 15% khdi luong gan tuoi), nhiing

protid cua gan la:
- Albumin, globulin, mét it nucleoprotein, collagen.
- Trong gan c6 protein chira sac la ferritin. Ferritin 1 dang du trir satt trong gan.
- Ngoai ra gan con co cac acid amin ty do, dac biét la acid glutamic.
1.2. Glucid
O gan chu yéu la glycogen (chiém 2-10% khdi luong gan tuoi). Ngudi truéng
thanh glycogen chira trong gan ¢ thé tgi 150 — 2004g.
1.3. Lipid
Gan chtra mot lugng lipid kha 16n (chiém 4,8% khéi luong gan tuoi). Trong do:
- 40% la md trung tinh.
- 50% la phosphatid
- 10% la cholesterol
1.4. Enzym
Gan la co quan c6 nhiéu enzym nhu lypase, phosphorylase, phosphatase, transaminase,
glutaminase, decarboxylase, hé théng enzym xuc tac tong hop uré, phan ly glycogen
va mot sb enzym khac. Chinh vi thé ma gan c6 vai trd quan trong trong céc chuyén
hoa.
1.5. Vitamin
Gan c6 nhiéu caroten (tién vitamin A), vitamin D5, vitamin nhdm B (B,, Bs, B1),
vitamin C
Ngoai ra gan con c6 nhidu mudi vo co nhu: Na*, K*, Ca®*,CI"....
2. CHUC NANG CHUYEN HOA GLUCID, LIPID, PROTEIN
Cac chuyén hoa hoa sinh xay ra & gan rat manh, phong phu, phuc tap. néi dén hoat
dong hoa sinh cia gan 1a n6i dén hau hét cac hoat dong hoa sinh trong té bao.
2.1. Chirc ning chuyén hoéa glucid:
Gan dong vai trd quan trong trong chuyén héa glucid. Gan la kho du trir glucid
cua co thé duéi dang glycogen.

Khi nong do glucose trong mau c6 xu hudng ting trén mirc binh thuong (vi du
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ngay sau bita an hoic sau khi udng duong), luong glucose tir thirc dn qua thanh rudt
theo tinh mach cira vé gan mot cach 6 at, gan s& giir glucose lai va ting qua trinh tong
hop glycogen nhd ¢ nhitng enzym can thiét va hoat dong manh.

Gan con c6 thé téng hop glycogen tir cac ose khac nhu galactose, fructose va hé
enzym & gan.

Gan con c6 thé tong hop glycogen tir cac san pham chuyén héa trung gian nhu
lactat, pyruvat, acetyl CoA .... Nho hé théng enzym chi c6 ¢ gan. Pay 1a diém khéc
nhau co ban gitta gan va co. Khi co hoat dong manh, glycogen hoac glucose ¢ co sé
phan hay manh nhiam cung cap niang lugng nhiéu trong mét thoi gian ngén, dong thoi
qua trinh nay ciing sinh ra nhidu san pham chuyén hoa trung gian, cac san pham
chuyén hoa trung gian & co s& dugc van chuyén vé gan dé tan tao glucose va tong hop
glycogen vi co khong c6 kha nang nay.

Khi glucose trong mau c¢6 xu hudng giam dudi mac binh thuong, gan sé tang
cudng phan hay glycogen tao glucose cung cap cho mau. Mic du co va mot sd co
quan khac ciing chira glycogen, nhung glycogen khong thé cung cap glucose cho mau
vi chi ¢6 & gan c6 enzym glucose 6-phosphat. Pay la enzym can thiét dé xtc tac phan
rng chuyén glucose 6-phosphat thanh glucose tu do cung cip cho md

- Thuy phén: thuy phan véi sy tham gia cia enzym amylase, maltase:
H,0O H,O

Glycogen > Maltose » Glucose

Amylase Maltase

- Phéan ly: véi su tham gia ctia phosphorylase la enzym xdc tac phan (ng sau:

+ Glycogen - glucose 1 phosphat - Glucose 6 phosphat.

Phosphatase

+ Glucose 6 phosphat— Glucose + H3PO4
- Glucose thim qua mang té bao vao mau = téi mo.
- Nho chizc phan glycogen, cling véi cac yéu té khac nhu: than kinh thé dich,

hormon (insulin, adrenalin), gan tham gia vao qua trinh diéu hoa duong huyét:

Binh thuong glucose trong méu 1a 0,8 — 1,2 g/l.
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+ Glucose mau <0,8 g/l > Gan ting cudng phan ly glycogen dé tao
glucose, dua glucose vao mau va giam su tong hop glycogen.
+ Glucose mau >1,2 g/l > gan tang tong hop glycogen du trir cho co thé.

- Trén 1am sang dung nghiém phéap ting glucose mau dé thim do chtc ning
chuyén hoa glucid: cho bénh nhan udng 50g glucose trong 250ml nuéc (udng
khi d6i), trude va sau d6 nira gio mot 1an, iy mau dé dinh luong glucose, 1am
trong 3 gio lién:

+ Binh thudngL glucose ting ngay sau ubng % gio ( ting 100mg% -
150mg%)
Giam dan sau 3 gio = Binh thuong.
+ Gan suy:
% Kha niang chuyén glucose méi hap thu thanh duong du trir kém.
% Glucose mau tang 200 mg/l sau 1 gio.

% ROI tur tir ha vé mac cii sau 3 gio.

2.2. Chirc ning chuyén héa lipid
2.2.1. Qua trinh thoai héa lipid

Qua trinh oxy hoa acid béo xay ra manh mé & gan tao ra cac mau acetyl CoA.
M6t phan nhé acetyl CoA duge dbt chay trong chu trinh acid citric & gan dén CO2 va
H20 cung cap ning luong cho hoat dong cua gan, mot phan acetyl CoA duoc gan st
dung tong hop cholestreol, acid mat. phan 16n acetyl CoA duoc té bao gan sir dung dé
tong hop thé ceton. Thé ceton sau khi tong hop & gan dugc dua vao mau va dén cac to
chuc khéc. & cac to chirc ndy thé ceton duoc van chuyén tré lai thanh acetyl CoA dé
cac to chic khac sir dung, dic biét 1a ndo va than. nhu vay, thé ceton Ia dang van
chuyén acetyl CoA trong méu tir gan dén céc to chic khac va gan nho c6 hé enzym
hoat dong manh di oxy hoa acid béo cho céc t6 chuc khac.
2.3. Chitc ning chuyén héa protein:

Gan tong hop toan bo albumin va mot phan globulin huyét thanh. Ngoai ra gan
con tong hop fibrinogen, ferritin, prothrombin ciing nhu phan 16n cac protein huyét
tui7ng khéc. Khi suy giam chirc ning gan, ty s6 albumin/g;obulin giam (A/G) s& giam

va c6 rdi loan vé dong mau.
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Gan con tong hop nhiéu cac acid amin khong can thiét tir cac acid cetonic dwa vao
méu cung cap cho cac co quan khac tong hop protein.

Gan chtra nhiéu enzym tham gia vao qua trinh thoai hoa acid amin, dic biét cac
enzym transaminase duoc giai phong khoi té bao va ting cao trong huyét thanh, cé khi
tang gap nhiéu lan binh thuong (dat biét 1a ALT). Trong mot sé trudng hop ton thuong
hay hoai, mot sé enzym binh thudng c6 ty thé gan nhu glutamat dehydrogenase
(GLDH) ciing xuat hién va ting cao trong huyét thanh.

Gan c6 vai tro rat quan trong trong qué trinh khir d6c nho qua trinh téng hop
ure tir NH3, mot san pham cuaa qud trinh thoai hoa acid amin. Cac enzym tham gia qué
trinh t6ng hop ure ¢ gan hoat dong manh va gan 1a noi duy nhat tong hop ure cia co
thé.

Gan tham gia vao qua trinh thoai héa hemoglobin, tao bilirubin ty do va dac
biét 1a bilirubin lién hop (duoc goi la sac t mat) dé dao thai qua mat hoic qua nudc
tiéu.

2.4. Chirc nang tao mat:

Gan san xuat lién tuc, duy trir trong tdi mat va bai tiét timg dot vao ta trang.
Luong mat bai tiét hang ngay ¢ ngudi truang thanh trung binh 12000ml.

2.4.1. Thanh phan hoé hoc ciia mat

Gom ba chat: mudi mat, sic td mat, cholesterol.

- Mubi mat duogc tao thanh do su két hop gitra glycin hoic taurin véi cac acid mat
nhu: acid cholic, acid deoxycholic, acid litocholic... cac acid mat do gan tao
thanh ttr cholesterol.

- Sic t6 mat: chii yéu 1a bilirubin va biliverdin.

2.4.2. Qua trinh bai xuat mat

- Mat duoc tao ra ¢ té bao gan, dwa xudng du trir ¢ tGi mat va khi tiéu hoa mat
duoc tiét xudng ta trang.

- Mat c6 mau vang la mau cua bilirubin, con mat trong tdi mat c6 mau sam hon
tir xanh 14 cay dén mau nau nhat (do bilirubin bi oxy hoé thanh biliverdin va bi

co dac).
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- O ta trang, mat khong bi bién doi vé it hoa hoc, phan I6n né dugc tai hap thu
qua hé tinh mach cira vé gan, mot phan nho theo phan ra ngoai. Luong mat bai
Xuat hang ngay tuy thudc vao tinh chét va khéi luong thire dn, trung binh gan
bai tiét 1 1it mat mot ngay.

2.4.3. Tac dung cia mat
- Mudi mat c6 tac dung:
+ Nhil twong ho4 lipid thirc n Stang dién tiép xdc vai lipase.
+ Hoat hoa lipase gitip cho lipid dugc tiéu hoa va hap thu dé& dang cung véi
c4c vitamin tan trong dau.

- Khi bai xuat mat xudng rudt, mat kéo theo rat nhiéu chat doc dugc gan giu lai
va dao thai theo phan.

- Do chire ning quan trong cia mat nén néu ton thuong gan va duong dan mat s&
bi anh huong dén qua trinh tao mat va bai xuat mat, anh hudong dén viéc tiéu
hoa va hap thu lipid va cac vitamin tan trong dau va anh hudng dén viéc dao
thai mot s6 chat doc qua dudng mat.

+ Tac 6ng din mat do soi, giun diia.
+ Viém gan c6 tic mat. Mudi mat, sic t& mat bi & lai trong mau va xuat
hién & nudéc tiéu.

- Dung xét nghiém dinh lwong bilirubin trong huyét thanh, tim sac té6 mat, mudi
mat trong nudc tiéu dé chuan doan vang da.

2.5. Chirc nang khiwr dgc:
2.5.1. Chat déc trong co thé c6 tir hai ngudn

+ Noi sinh: do céc qua trinh chuyén hod sinh ra NHs, bilirubin.

+ Ngoai sinh: do nhiém tir ngoai vao co thé: alcol, khang sinh, thuéc ngi.
2.5.2. Gan c0 hai cach khir doc

+ Co dinh va thai trir

+ Khir doc hod hoc

2.5.3. Co dinh va thai trir
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- Dic diém: M6t s 16n kim loai nhu mudi dong, chi, thuy ngan, chit mau (dan
chat cua phtalein) vao co thé bi gan giir lai roi thai trir qua mat, nhitng chat nay
gitr nguyén trang thai c.

- Dung nghiém phap chit mau BSP 9bromosulphophtalein) dé thim do chic
nang gan: tiém Smg BSP/ 1kg thé trong, 30 phit sau ldy mau dinh luong.

+ Néu gan binh thuong: 30 phit sau, BSP mat hét trong mau.
+ Néu gan suy,: nong d6 chat mau trong méau cao vi gan giir duogc it chat

mau.

2.5.4. Khwr doc hoa hoc
- Pic diém: Pay 1a qua trinh khir doc quan trong nhat. Chat doc bi gan giu lai
chiu su bién d6i hoa hoc thanh chat khong doc dé tan va dugc dao thai nhanh ra
ngoai.
Vi du: qua trinh tao uré tir NH,.
- Cac loai khir doc hoéa hoc:
+ Khtr doc bang cach oxy hoa.
+ Khir oxy.
+ Khir doc bang cach metyl hoa.
+ Khir doc bang cach lién hop: Vi du bilirubin ty do la mét chat doc, lién
hop vai glucuronic - tao bilirubin lién hop (khong doc).
3.MOT SO XET NGHIEM HOA SINH HE THONG GAN - MAT
Chuc phan hoa sinh ciia gan rat phong phi nén cé rat nhiéu xét nghiém hoa sinh
vé gan. Viéc chon lya cac xét nghiém hoa sinh trong bénh Iy hé théng gan mat tuy
thugc vao ban chat va giai doan tién trién cua bénh. Céc xét nghiém vé hé thdng gan
mat rat da dang, khdng mot xét nghiém nao tham do hoan chinh. Do vay can phdi hop
cac xét nghiém.

3.1. Hi chiing suy giam chirc niing gan (cAc xét nghiém va cac két qua)

CA4c xét nghiém Gia tri binh thwong Két qua
Albumin huyét thanh 35-45 g/l Giam
Lipid mau 4-7 g/l Téang
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Cholesterol toan phan huyét thanh
Fibrinogen huyét twong
Bilirubin toan phan trong huyét thanh

1,5-2,2 g/l Tang
2,5-4q/1 Giam
2-8mg/I Binh thuong

Cac nghiém phap két hop:

- Nghiém phap ting duong huyét: thai gian ¢b dinh glucose caa gan kéo dai.

- Nghiém phap BSP (+)

3.2. Hi chirng pha huy té bao gan

CA4c xét nghiém Két qua
Hoat d6 cac transaminase huyét thanh Cao
Hoat ¢6 OCT huyét thanh Cao
Hoat d6 aldolase huyét thanh Cao
Bilirubin toan phan trong huyét thanh C6 thé tang
Sic té mat, mudi mat nudce tiéu Co thé (+)

3.3. Hji chirng tic mat

Mat c6 thé bi tic do s6i mat, cac u chén vao duong din mat hoic viém gan cé

phl né 1am tac éng vi mat. khi tac mat, mat s& khdng xudng duoc rudt hodc xuéng it s&

u lai va tran vao mau.

Cac xét nghiém

Két qua

Bilirubin huyét thanh
Hoat do phosphatase huyét thanh
Cholesterol toan phan trong huyét thanh

Sac t6 mat, mudi mat nudce tiéu

Tang chu yéu bilirubin lién hop
Tang
Tang
(+)

Tom tit: Gan 1a co quan quan trong cta co thé, thé hién qua cac chic ning ma gan

dam nhan:

Véi chire ning chuyén hod cac chat, vai tro cia gan thé hién

- Co quan duy nhét tham gia diéu hoa duong huyét.

- Sinh tong hop:

+ Toan bo albumin huyét thanh.

+ Mot phan globulin va nhiéu protein cho méu.
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+ Tbéng hop uré, chuyén hoa acid amin manh.
+ Tong hop mudi mat nhii trong hoa lipid.
Véi chac phan khir dgc
Gan la co quan chinh bién ddi cac chat doc noi sinh, ngoai sinh thanh céc chit
khong doc, dao thai ra ngoai.
Cé&c xét nghiém hoa sinh h¢ théng gan mat
Rat da dang, phong phd. Chiding c6 vai trd rat 16n trong qua trinh chan doan,

diéu tri va tién luong bénh.

CAU HOI LUQNG GIA:

1. Trinh bay cac thanh phan hoa hoc cua gan.

2. Trinh bay chtrc nang chuyén hoéa glucid, lipid, protid caa gan.

3. Trinh bay maot sé xét nghiém hoéa sinh hé théng gan - mat da hoc

Dién day di vao nhiing ciu sau:

4. Ké tén cac chirc nang hoa sinh ctia gan: ..............................

5. Kétén 7 enzym cO & gan dA hoc: .......oeevviiiieeiin.. .

6. Mudi mat duoc tao thanh do su Két hop gitta .....oovvvvvevenenn...

7. Glycogen dugc tong hop & gan tir cac san pham: ......................

8. enzym xuUc tac phan tng phén ly glycogen tao glucose phosphat la: ....................
9. Céc xét nghiém sinh héa can 1am khi chirc nang gan suy giam 13: .......................

10. Khi té bao gan bi pha hay cac xét nghiém sinh hoa can lam 1a: ........................
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BAI 14: CHUYEN HOA MUOI - NUOC

GIOI THIEU

Nudc va cac chat dién giai can thiét cho moi hoat dong séng cua té bao. Méi truong trong
co thé sdng ludn duoc duy tri hang dinh do ¢6 su thing bang gitta nudc, cac chit dién giai va
cac thanh phan khac cua té bao. Su can bang noi méi duoc duy tri béi nhimg co ché diéu hoa
phtic tap. Qua trinh trao d6i mudi nude lién quan mat thiét voi nhau va cé lién dén chuyén
hoa c4c chat hiru co trong co thé.
MUC TIEU HQOC TAP:

1. Kién thirc
1.1 Trinh bay ding vai trd cia muodi, nudc.

1.2 Trinh bay dang nhu cau, su hap thu, bai xuat, phan phdi mubi, nudc.

1.3 Trinh bay ding su van chuyén, diéu hoa trao d6i mudi, nuéc.

1.4 Trinh bay diing céc réi loai trao d6i mudi, nudc.
2. Thai d¢
Van dung kién thirc hoa sinh giai thich co ché bénh va céc hién tuong trong co thé
NOI DUNG CHINH
DAI CUONG

Trong co thé, mudi, nuéc khong cung cip niang luong nhu céc chat hita co, nhung

ching tham gia cau tao té bao, md, duy tri cac hoat dong cua té bao, to chirc. Co thé khi thiéu
mubi, nude sy séng s& ngirng. Chuyén hoa mudi nuéc lién quan toi chuyén hoa cac chét hitu
co trong co thé.
1. VAI TRO CUA MUOI VA NUOGC TRONG CO THE

1.1. Vai tro cua nwéc
1.1.1. Nwéc tham gia vao ciu tao co thé

Nudéc 1a mot chat c6 nhiéu nhat trong co thé sinh vat nhung phan bb khong déu trong
cac co quan: 70 — 80% & cac mo, 22% & xuong, 96 — 99% ¢ cac dich.
1.1.2. Nwéc tham gia vao c&c phan iing Iy hoa trong co thé

Nudéc khong phai 12 mot méi truong don thuan ma con truc tiép tham gia cac phan tng
ly hoa, 1a dung mdi hoa tan céc chat vo co va hita co, nudc co tac dung phan ly dién giai
manh ddi véi cac chét dién giai khién ching & trang thai ion (CI',Na*,K*,Ca®" ...)

1.1.3. Van chuyén cac chit dinh duéng va dao thai cac chat cin ba
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Nudéc hod tan cac chét vo co va hitu co, nén chung 1am nhiém vu van chuyén cac chat
dinh dudng dan céac té bao va van chuyén cac chét cin ba tir té bao cua céc to chu671ng dén
cac co quan bai tiét dé dao thai ra ngoai.

1.1.4. Diéu hoa than nhigt

Nhiét bbc hoi cua nudc khé cao va kha ning dan truyén cua nuéc khip co thé nhanh
nho hé théng toan hoan nén vai trod diéu hoa than nhiét cua nude rit quan trong.
1.1.5. Vai tro bao vé cac mé va co quan

Nho cac dich nén cac bé mat tiép xudc cac khop, day ching co dé dang truot 18n nhau,
tao diéu kién tdt cho cac cir dong. Dich ndo tuy c6 tac dung lam cho ndo va tuy sdng khoi bi
chan dong bén ngoai. Dich cac héc tai, mét, miii c6 tic dung bao vé cac co quan.

1.2. Vai tro ciia mudi

Muéi gitr vai tro quan trong trong hoat dong va su phat trién binh thudng caa co thé.
1.2.1. Muéi vé co trong té bao va md

Muébi trong toan co thé chiém khoang 4 — 5% thé trong, cé trong thanh phan cua tat ca
C4c té bao va mo cuia co thé, nhung phan phdi khong déu:

- Trong té bao c6 chira nhiéu K*, it Na™.

- Trong céc dich sinh vat c6 nhiéu Na*, it K*...

- Trong co thé mudi ton tai dudi ba dang:

- Mudi hoa tan trong cac dich: phan li thanh cac ion, do d6 c¢6 tac dung gy nén ap suat
tham thau I6n, nhat 1a NaCl.

- Mubi khong hoa tan: chiém luong nhiéu nhat, tham gia cu tao xuong.

- Mudi phic hop véi protein.

1.2.2. Mudi vé co tham gia tao &4p suat tham thau

Sy trao doi nudce trong co thé do &p suat tham thau chi phdi, ap suat tham thau chi yéu
la do NaCl quyét dinh. NaCl quyét dinh 90% &p suét tham thau cua huyét tuong. Vi mudi vo
co, nhét 1a NaCl ¢6 anh hudng lén dén su van chuyén nudc nén su thay doi nong do mudi
trong céc dich c6 anh huong Ion dén su van chuyén nudc.

1.2.3. Mudi vé co va hé théng dém cia co thé
pH cia co thé ludn dugc duy tri & mic do nhat dinh nho cac hé théng dém.
(pH méu tir 7,30 — 7,42).

C6 nhiéu hé théng dém, trong d6 mudi v6 co cung cap hai hé théng dém quan trong do
- Hé dém bicarbonat: H,CO3/ NaHCO3
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- He& dém phosphat: NaH,PO4/Na;HPO,4, KH2PO4/K,;HPO,.
1.2.4. Mudi binh én protein & trang thai keo trong té bao va md (dang phic hep cia
mudi véi protein)

Mubi c6 tac dung dic biét ddi véi céc trang thay Iy hod hoc cua cac protein trong cac
té bao va md. Muc do khuéceh tan, hydrat hoa va hoa tan cua nhiéu protein trong va ngoai té
bao phu thudc vao ndng do nhit dinh caa mot sé ion cd trong té bao va mo.

1.2.5. Mt sé vai tro khac cia mudi
- Nhiéu mudi va ione c6 tac dung trc ché hodc hoat hoé cac enzym (Na*, Ca*"), ciu tao
hemoglobin (Fe®").
- Tham gia vdo qué trinh déng mau va dan truyén cac kich thich than kinh (Na*, K,
ca®).
- Tham gia cau tao cac hormon: iod tham gia tao thyroxin.
2. NHU CAU VE MUOI VA NUOC CUA CO THE
2.1. Nhu ciu vé mudi vé co

Mudn dam bao su truong thanh, phét trién va duy tri sirc khoé thi ché d6 an cia nguoi
phai chira mot loat céc chat vo co can thiét. Nong d6 chung ciia cac chat do tinh theo trong
luong khd cua khau phan an phai bang khoang 4% trong luong thirc an. Nhung nhu cau vé
mdi loai ¢6 khac nhau. Nén thic an khong cung cap di mudi cho co thé thi s& gay nén nhiing
rbi loai nghiém trong vé chuyén hoa va mét sé chic phan sinh 1y.

2.2. Nhu chu vé nuéc
- Hang ngay, nguoi 16n binh thudng can khoang 35g/kg, ¢ tré con nhu cau vé nudc ting
gap 3 - 4 lan.
- Nhu cau vé nuéc cua co thé duge dam bao do hai cach:
+ Mot phan I6n do thirc an.
+ Mot phan nho do qué trinh chuyén hod céc chat.

Nhu cau vé nuéc cia co thé con thay doi theo ché d6 lao dong, thoi tiét, tinh trang
sinh ly.

3. SUHAP THU VA BAI XUAT MUOI, NUOC
3.1. Su hip thu va bai xuit mudi vé co
3.1.1. Sy hap thu muéi vé co

Mot phan mubi cling vai thie an sau khi xudng rudt co thé ra ngoai theo phan, con

phan 16n dugc hap thu vao mau. Sau khi duoc hip thu cing véi nudc, mot phan mubdi dugc

gitr lai trong cac co quan va mo, nhét 1a xuong va da, mot phan & lai trong méu. Sy gitr lai
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mudi trong cac co quan co6 chon loc: Fe ¢ gan; Ca, Mg ¢ xuong; NaCl ¢ da, su hép thu Calci,
Phosphor phu thudc vao su c6 mat cuaa vitamin D.
3.1.2. Swr bai xuit muéi vé co

Mubi duoc bai xuit chu yéu qua nudc tiéu . Mot sé mudi duoc bai xuat mot phan qua
md hoi, phan.

O duong tiét niéu, sy tai hap thu va bai xuat mudi chiu anh huong cua nhiéu yéu to.
Sy tai hap thu, bai xuat ciia Na*, K* chiu anh huong cua cac hormon vé thuong than.

3.2. Thing bing xuit nhip nudéc (bilan nuéc)

Ti Ié giita nu6c nhap va nuéc xuat 1a bilan nude, & co thé truong thanh khoé manh,
binh thudng, lugng nuéc nhan bang lwong nudc xuat hay bilan nude bang khong. Bilan nuéc
duong néu nudc nhap 16n hon nudc Xuat, gip trong cac trudng hop phu, doi an kéo dai. Bilan
nuéc am néu nudc nhap nhoé hon nudc Xuét, gap trong truong hop rdi loai chirc ning than,
bénh dai thao nhat

Nuwéc nhap Nuwéc xuat
Nudc qua duong udng 1200 ml Nudc tiéu 1400 ml
Nudc qua thire an 1000 ml Nudc qua hoi tho 500 ml
Nudc ngi sinh 300 ml Nudc qua phan 100 ml
(Nuéc tir c4c chuyén hod) Nudc qua mo hoi 500 ml
Téng cong 2500 ml Tong cong 2500 m

3.2.1. Hap thu nwéc: Nuéc duoc hap thu qua duong tiéu hod, chu yéu & rudt non.
3.2.2. Sw bai xuat nwéc

Nude dugc bai xuat qua than (nudc tiéu), da (md hdi), phdi (hoi tho), rudt (phan). Su
bai xuat nudc rat quan trong vi di theo nudc con co rat nhidu chat cian ba, nhiing san pham
cudi cuing caa chuyén khoa cac chat, trong d6 c6 mot s6 chat doc cho co thé.

Sy bai tiét phu thugc vao nhiéu yéu td, trong d6 cé yéu té lao dong va khi hau. Sy bai
tiét nuoc tiéu con phu thudc vao hormon vasopressin (ADH) cua tuyén hau yén.
4. SU PHAN PHOI MUOI, NUOC TRONG CO THE

4.1. Su phan phéi nuéc trong co thé
Nudc dugce phan bé déu khip co thé va duoc phan thanh hai khu vuc chinh.

4.1.1. Khu vue nwéc trong té bao:

Chiém 55% t6ng lugng nudc cua toan co thé, nudc trong té bao chir yéu 1a nudc két
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hop.
4.1.2. Khu vire nwéc ngoai té bao:
Chiém 45% tong luong nudc cia toan co thé va 1a nudc tu do hay luu théng, luong

nudc nay thay doi theo ché do an, thoi tiét.

Vi tri Tilé %

Nudc trong té bao 55%
Nudc ngoai té bao gom: 45% gom:
Nudc trong huyét twong, bach huyét 7,5%
Nudc ¢ dich gian bao 20%
Nudc & cac mo lién két 7,5%
Nudc & c4c té chirc xwong, sun 8%
Nuéc ¢ cac dich sinh hoc khac 2%

4.2. Phan phoi mudi vo co

Sy phan phéi mudi khac nhau & trong cac td chirc cua co thé. K* ¢6 nhiéu trong té bao
hdng ciu, té bao co, té bao ndo. Na*, Cl cd nhiéu trong huyét thanh, phdi. Ca®*, Mg®* c6 nhiéu
trong xwong, phosphor ¢6 nhiéu trong xuong.

5. VAN CHUYEN MUOI, NUOGC TRONG CO THE
5.1. Sw van chuyén mudi

Sau khi duoc hip thu tir 6ng tiéu hod, mudi duoc van chuyén vao mau, dén cac co
quan, té chirc mot cach c6 chon loc.

Calci, phosphor, magnesi chuyén dén xuong, sat dén gan du trit hodc dén tuy xuwong
dé tao hemoglobin; iod dén tuyén giap; cac ion Na*, K*, Cl khuéch tan vao cac khu vuc nhu
huyét twong, dich gian bao, dich trong té bao, dich néo tuy.

5.2. Sw van chuyén nuéc
5.2.1. Quéa trinh van chuyén nwéc

Sau khi dn udng vao tiéu hoa, nuéc bat dau duoc hap thu & da day, nhung khéi lugng
chinh dugc hap thu thang vao méu qua hé mao mach rudt non. Nudc tir huyét twong qua thanh
mach vao dich gian bao va tir dich gian bao vao té bao. Nhu vay cling véi nude, cac chat dinh
dudng dugc dua dén té bao dé st dung. Dong thoi ciing ¢ qua trinh van chuyén nudce ngugc
lai tir té bao ra dich gian bao, rdi tir dich gian bao vao huyét tuong, tir huyét twong nudc duoc

dan dén cac co quan bai tiét ra ngoai (than, da, rudt, phoi) ciing véi cac chat cin ba caa té bao.
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Nudc trong co thé ludn doi méi. Trong 24 gidr ¢ 6% tong luong nude caa co thé duoc ddi mai.
5.2.2. Cac yéu to quyét dinh sw van chuyén, phan phéi nuéc trong co thé:

- Ap lyc tham thiu: Céc chit dién giai dong vai trd quyét dinh tao nén quyét dinh su van
chuyén, phan phéi nudc trong co thé. Ap luc thim thau & khu vuce nao cao thi nuée s&
dugc chuyén vao d6 cang nhidu va nguoc lai, dé tao dugc mét tinh trang déng truong
thé dich.

- Ap lyc thuy tinh: La 4p luc ciia dong mau ép vao thanh mach( huyét ap) hoic ap luc
nuéc ép vao té bao, ap luc ndy co tac dung nguoc vai &p luc tham thau, nd c6 xu
huéng day nuéc ra khoi viing né tac dung.

Vi du: huyét ap day nudc tir thanh mach ( mau) ra khu vuc gian bao, &p luc thuy tinh

trong té bao day nudc qua mang té bao ra ngdai.
6. PIEU HOA TRAO POI MUOI, NUOC TRONG CO THE:

Co thé trong trang thai sinh 1y binh thudng thi bilan nuéc ludn bang khdng. lugng
mudi sau khi da nhu cau cua co thé, néu thira s& dugc thai trir ra theo cac co quan bai tiét. Co
ché diéu hoa trao d6i mudi, nudc bao géom cac yéu to than kinh, thé dich thong qua chirc ning
ctia mot sb co quan, trong d6 quan trong nhat 1a than.

6.1. Co ché than kinh

Than kinh ¢6 anh huong 16n dén su van chuyén va phan phéi nudc. Nio didu khién sy
trao d6i nudc véi cac cam giac khat.
6.2. Ap suit thim thiu

Sy trao d6i nudc giita cac dich véi nhau qua mang té bao hoac thanh mach méu quyét
dinh bai &p suat tham thau cua cac dich d6. Ap suit tham thau phan I6n la do NaCl quyét
dinh.

6.3. Co ché cia hormon

- Vasopressin kich thich sy tai hap thu nudc nén lam giam bai xuat nudc tiéu.

- Aldosteron cua vo thuong than cé tac dung quyét dinh 1én su tai hap thu va bai xuat
Na*, K* ¢ 6ng than.

6.4. Céc co quan tham gia vao diéu hoa trao ddi mudi, nwéc

Trong co thé ¢6 nhiéu co quan tham gia vao qua trinh trao d6i nudc va cac chit vo co
nhu:

- Co quan tiéu hoa hap thu nudc va cac chat vo co.

- Co quan bai tiét nhu: da, phdi, than.
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7. ROI LOAI TRAO POI MUOI, NUOC
7.1. U dong mudi, nuwée
7.1.1. U nuée don thuin trong té bao

Do ubng nhiéu, truyén dich nhiéu, hoic & dong do co thé khdng thai nudc ra ngoai.
Khi d6 khu vuc ngoai té bao trd nén nhuoc truong, nude di vao khu vuc trong té bao gay «
nudéc, kéo theo & mudi.
7.1.2. U nwéc ngoai té bao
Do suy giam su dao thai cua than, thira NaCl theo dudng dn udng tiém truyén. Bénh 1y thuong
than gay ting aldosterol, do d6 giam bai xuit Na+ qua than, 1am sang c6 biéu hién phu.
7.2. Tinh trang mit nwée, mudi
7.2.1. Méat nuéc toan phan va mat mudi

Do nén, tiéu chay, mat dich, do dan luu, biéu hién 1am sang sut can, da khd, khat
nuéc. Mau bi ¢o dic, protein toan phan ting, dién giai do tang.
7.2.2 Mat mudi, nwéc khu vurc ngoai té bao

Do mat mau, mat dich tiét (bong), tiéu chay, non nhiéu, méu bj c6 dic.
7.3. Céc rdi loan phdi hop
7.3.1. U nwéc ngoai té bao va mat nwéc trong té bao

Biéu hién 1a phu nhung lai ¢6 triéu ching mét nudc trong té bao. Truong hop nay gap
trong suy than: khu vuc ngoai té bao & mudi gy tinh trang wu truong ngoai té bao, do dé
nudgc trong té bao s& bi kéo ra ngoai. Diéu tri loi tiéu thai mudi cing véi bu nudc.
7.3.2. Mét nwéc ngoai té bao va & nwéc trong té bao

Khu vuc ngoai t& bao bi mat nudc va mudi do nén, tiéu chay cap, ra md hodi nhiéu
nhung diéu tri khong truyén mudi, gay tinh trang nhugc truong ngoai té bao va nudc s& tran
vao khu vuc trong té bao. LAm sang biéu hién mat nudc nhung lai kém triéu chung & nudc
trong té bao nhu phu ndo. Piéu tri phuc hdi mudi cho khu vuc ngoai té bao bang truyén dich
uu truong.
CAU HOI LUQNG GIA:
1. Trinh bay vai trd ciia mudi trong co thé.
2. Trinh bay vai trd ciia nudc trong co thé.
3. Trinh bay sy hap thu, bai xuit cia mubi va nudc.
4. Trinh bay su van chuyén mubi va nudc trong co thé.

5. trinh bay rdi loan trao d6i mudi va nudc trong co thé.
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Pién diy di vao nhirng cau sau:

6. Ap suat tham thau caa huyét twong do mubi ........... quyét dinh.
7. Mubi v6 co cung cap hai hé dém quan trong 1a: ...........

8. Tham gia vao cau tao thyroxin cua tuyén giap 1a mudi: ............
9. Nuéc trong té bao chiém ........ téng lugng nudc cua toan co thé.

10. Nué6c ngoai té bao chiém ....... téng luong nudc cua toan co thé.
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