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PAI CUONG HOA SINH

MUC TIEU HQC TAP:

1. Trinh bay dwoc dinh nghia vé héa sinh hoc

2. Trinh bay ding khdi niém vé héa sinh tinh, héa sinh dong, dong héa, di héa va

qud trinh chuyén héa cdc chat

3. Trinh bay dwoc vai tro cua hoa sinh trong y hoc.
NQI DUNG
1. PAI CUONG
1.1. Dinh nghia
Hoa sinh 1a hdéa hoc cua su Séng, cua chat Séng, la mon hoc chuyén nghién ctu vé
thanh phan cau tao cua chat song va cic qua trinh hoa hoc Xy ra trong co thé song.
Noi cach khac:

Hoa sinh hoc 1a linh vyc nghién ctru cac hién tugng séng bang cac phuong phap
ho4 hoc.
1.2. P6i twong nghién ciru ciia Hoa sinh hoc:
Mon hoc hoa sinh dugc hinh thanh trén co s& caa sinh hoc va hoa hoc. N6 con lién
quan mat thiét vai té bao hoc vi hau hét cac phan tng hoa hoc déu xay ra ¢ té bao. Té
bao 13 don vi hop thanh cta co thé sdng, c6 nhimg dic diém chung; nhung té bao cua
nhitng co thé khac nhau, t& bao cua tirng loai mé trong mét co thé co su khac biét vé
C4u tric va chirc ning. Chinh nhitng sy chuyén biét ciia cc té bao va nhitng qué trinh
tién hoa ty nhién da dan dén sy khac biét da dang va tao nén nhirng qua trinh hoa sinh
dic hiéu. Su séng 1a hién tuwong trao d6i chat lién tuc, hién tuong nay lién quan mat
thiét vai cac qua trinh chuyén hod vat chat. Nhitng qua trinh nay dugc diéu chinh nhip
nhang an khép véi nhau, bao dam cho noi médi ciia co thé ludn & trang thai dong,
nhung ciing ludén & thé 6n dinh.
Hoa sinh hoc gém 2 phan: Hoa sinh tinh - Ho4 sinh dong.
Hoa sinh tinh: Dya vao cac phuong phap 1y, hoa hién dai dé mé ta cAu tao cua co thé
séng & mirc 6 phan tir, nguyén ti.
Hoa sinh dong: Nghién ctru cac qué trinh chuyén hoa, s6 phan caa cac chat khi vao co
thé, tinh dac hiéu cua nhitng phan ¢ng sinh hoc nhu phan tng gitta enzym va co chét,

gitta hormon va cac chat tiép nhan.



1.3 Qua trinh chuyén hoa céc chat
1.3.1 Qua trinh dong hoa:
La qua trinh thu nhan céc chat tir bén ngoai vao dé téng hop cac chat séng riéng cua co
thé

- Vi du: hién tuong thé (lay O,)

Hién tuong dn udng (cung cip ning luong). ..

1.3.2 Qua trinh di hoa:

Qua trinh phan huy cac chét hitu co (thanh phan co ban cia co chat) nhim muc

dich:

—> Giai phong nang lugng

>Pao thai cac chat cin ba

2. LICH SU PHAT TRIEN MON HOA SINH
2.1 Trwéc thé ky XX:
O thé ky XIX: khi nganh hoa hoc phat trién nhu vii bio, xuat hién linh vuc khoa hoc
méi nham nghién ciru cac thanh phan hoa hoc cua co thé séng va nhiing qua trinh
chuyén hoa hoa hoc cuia cac chat va cua nang lugng trong qué trinh hoat dong séng
Xay ra trong co thé
Gan lién véi nhimg thanh tyu cta cac cac linh vyc nghién ctru héa hitu co, sinh 1y hoc,
y hoc va mot s6 nganh khoa hoc khac
Céc nghién citu 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 XIX: Friedrich Wohler (1828) tong hop duoc u ré (urease)
Cudi thé ky 19: tim ra nhitng s6 liéu vé cdu traic hda  hoc cua axit amin, saccarit,
lipit, ban chat cua lién két peptit, bat diu nghién ctru axit nucleic
Nam 1897: Eduard Buchner thanh cong trong viéc 1én men v6 bao
Pau thé ky XX: phat hién mot s6 bénh lién quan dén dinh dudng
2.2 Tir dau thé ky XX dén 1950
Trwéc 1950: nhidu cong trinh nghién cut vé té bao thuc, dong vat, tim ra Amylase,
Pepsin, Trypsin, Vitamin, Hormon, phan rng 1én men...
2.3 Tir 1950 dén nay
Tir ndm 1950: co ban dd xac dinh céac tinh chat chu yéu cua cac chat va con duong

chuyén hoa cac chét trong co thé



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

Téng hop duoc insulin

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

Tir 1970: bit dau nghién ciru tong hop gene bang phuong phap héa hoc

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

Hoa sinh ctia hé thong mién dich cua Snell, Bena Cerraf va Dausset nim 1980

Giai thuong Nobel boi cong trinh nghién ctru gén cac mau DNA cua Paul Berg

Nam 1981-1982, thanh tyu tong hop gen a - interferon gdm 514 doi base boi Leicester
da duoc thuc hién

Nam 1997 giai thuong Nobel y hoc trao cho Staley Prusiner vé cong trinh nghién ctu
prion, mot khai niém méi vé "nhiém khuan", gay bénh ndo thé xop ¢ ngudi va dong
vat

Cung v6i sy phat minh ra mot s6 trang thiét bi y té hién dai tir nhitng thé ky 18- nay
nhu : Kinh hién vi, may siéu ly tim, may sic ky ...hoa sinh hoc déng vai tro rat quan
trong trong cac linh vuc doi séng

3.VAI TRO CUA HOA SINH TRONG Y HQC

3.1. Nghién ciru cic chirc ning cua co thé va su lién hé voi moi trudng bén ngoai.
Nghién cttu nhiém vu cua ting té bao, timg md, timg co quan trong co thé

3.2 Nghién ctru nhitng thay d6i bénh 1y trong qua trinh chuyén hoéa tim hiéu mot sé
nguyén nhan gay bénh bang cac xét nghiém trén dich sinh vat, bang nghiém phép vé
Enzym tham do chic nang = chan doan va diéu tri

3.3 Gitip thay thudc biét duge co ché hap thu, phan bd chuyén hoa, thai trir cua céc
chat tir bén ngoai vao co thé > dua ra nhitng nguyén tic co ban, phu hop véi sy phat
trién cua co thé sdng (ché do dinh dudng, chi dinh phwong phap chira tri ...)

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

4.1 Pic diém vé thanh phin héa hoc ciaa co thé song:

Vé ti 18 nugc: chiém khoang 70% thé trong/nguoi (trong té bao: 50%, ngoai té bao;
20%), & loai ca nudc chiém > 80%

Thanh phan cac nguyén tb trong co thé sdng: chiém 27/100 nguyén t6 da biét, mot sb

nguyén to thuong gap dudi dang ion nhu: Na*, K, Mg™ , Ca™", Cl- va mét sé 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 cha yéu 1a C, H, O, N

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

C, N trong co thé séng thuong ¢ dang khtr , ngoai moi trudong thuong ton tai dudi dang
hop chit don gian nhu CO, , N, , NO;......

4.2 Pic diém cac phan ing héa hoc trong co thé séng:

Hau hét cac phan tmg hoa hoc xay ra trong co thé séng déu c6 sy xtic tac cua enzym
> dic diém chung, va xay ra ¢ diéu kién nhiét do, ap suat binh thuong, toc ¢ nhanh,
chinh xac

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

Co ché phan ng tinh vi, phic tap, dugc Kiém soat nghiém ngat

Céc san pham cua phan ang, san pham trao doi, san pham trung gian cling déng vai trd
trong co ché phan ung, goi 1a co ché ty diéu hoa

4.3 Sy lién hé giira co' thé va mdi trueong:

Thanh phan co ban cua té bao va co thé séng c6 mdi twong tac chit ché véi nhau va
V&1 moi truong xung quanh, viéc tim ra chu trinh cacbon , chu trinh nito chitng minh
rd mbi lién hé chit ché nay

Két qua ciia qua trinh trao doi chat va nang lwong cung cap cac chat dinh dudng can
thiét cho co thé > co thé hap thu > bién d6i thanh ning lwong dudi nhiéu dang: nhiét
nang, hoa nang, dong nang, dién nang ...

4.4 Héa sinh dinh dudng va tinh trang thiéu dinh dudng:

Dé dam bao cho su phat trién cua té bao va co thé sdng , can c6 ché do du dinh dudng
dé cung cap nang lugng cho su song

Ngoai ra can cung cip dap tmg ding ti 1& cho ting dbi twong

Trong d6: protein can cho qua trinh ting trudng, lipid va sacarit sung cap niang lugng
(con goi Kcal, hay Cal ..)

Ti I¢ Protein: lipit, sacarit dwoc mot sb tai liéu khuyén nén 1a 1:1:5 hoac 1:1:4

Khi xac dinh khdi lugng cac chat can cho khau phan an can phai co kién thic vé dinh

dudng dé tranh sai 1am



Theo to chirc y té thé gi¢i ( WHO ): c6 4 loai bénh thiéu dinh dudng quan trong nhat

hién nay la:

1. Thiéu dinh dudng protein ning lugng

. Bénh kho mit do thiéu Vit A

2
3. Bénh thiéu mau do thiéu sit
4

. Bénh budu cb dia phuong va bénh kém phat trién tri tué do thiéu i6t

CAU HOI LUQNG GIA

1. Khi phat biu “nudc c6 cong thirc
hoa hoc 1a H,0” 1a néi vé:
A.Ban chat cua mot co thé séng
B. Linh vuc hoa sinh tinh
C. Linh vuc hoa sinh dong
D. C4u tao cua mot chat sdng
2. Khi phat biéu “ nudc gom c6 hai
nguyén t¢ Hydro va mot nguyén tu
Oxy” 12 néi vé:
A.Ban chét hoa hoc cua nuéc
B. Linh vuc hoa sinh tinh
C. Linh vuc hoa sinh dong
D. CAu tao cua mot chat
3. Khi phat biéu : “ tinh bot dudi su xtic
tac cud men Amylase thanh Glucose”
cung cip ning luong cho co thé” 1a néi
Vé:
A. Sy hap thu
B. Sy phan bd
C. Su chuyén hoa

D.Suy thai tru
4. Qua trinh dua thirc an vao co thé la:
A.Qua trinh hap thu
B. Qua trinh dong hoa

C. Qua trinh phan b
D.Qua trinh di hoa
5. Khi phat biéu: “Oxy rat can thiét cho
su ho hap ctua nguoi” 1a dang noi vé:
A.Qua trinh hap thu
B. Qua trinh phan bd
C. Vai tro cua Oxy
D. Vai tro cua céac chat
6. Cac chit 1am cho xwong ciing chic
trong qua trinh phat trién CO THE

A. canxi, bari, photphor

B. canxi, magie, photphor

C. canxi,magie, bari

D. canxi, photphor, sat
7. Nghién ctru dé xac dinh xem yéu t6
nao tham gia qua trinh chuyén hoa
trong qua trinh phat trién cia xuwong la
nghién cttu thudc linh vuc:
A.Hoda sinh tinh
B. Hoéa sinh dong
C.Chuyén hoa ctia cac chat trong co
thé

D.Ca 3 linh vuc trén



8. Nghién ctru dé xem xét ti 1& thai
protein vao dich té bao thudc linh vuc
nghién ctru cua:

A.Hoéa sinh tinh

B. Hoa sinh dong

C.Chuyén héa cia cac chit trong co
thé

D.Ca 3 linh vuc trén

9. Nghién ctru dé tim nguyén nhan bénh
tiéu dudng 1a nghién ctu thudc vé linh
Vuc:

A.Hoa sinh tinh

B. Hoa sinh dong

C.Chuyén héa cia cic chit trong co
thé

D.Ca 3 linh vuc trén

10. Nghién ctu xé4c dinh tic nhan gay
bénh 13 nghién ciru thudc vé linh vuc:
A.Hoa sinh tinh

B. Hoéa sinh dong

C.Chuyén hoa ciia cac chét trong co
thé

D.Ca 3 linh vuc trén

11.Trong té bao va co thé séng cha yéu
tdn tai cac chat:

A.C,H,N,O

B.Fe,C,H, O

C.Si, Fe,OH

D.O, Si, Al, Fe

12. Cac chat ton tai trén trai dat cha yéu
gom:

A.C,H/N,O

B.Fe,C,H, O

C.Si, Fe,OH

D.O, Si, Al, Fe

13. Ti 1& nuéc trong té bao co thé
chiém:

A.20 %

B.50 %

C.70%

D.80 %

14. Nuéc chiém ti 18 ...% so véi thé
trong co thé:

A.20 %

B.50 %

C.70%

D.80 %

15. Ti 18 nudc ngoai té bao trong co thé
chiém:

A.20 %

B.50 %

C.70%

D.80 %

16. Co thé nguoi co nhitng nguyén tb
Vv6i lwong rat nho goi 1a 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 chét trén

17. Trong co thé C, N tdn tai dudi

dang:

A. Cac chat o xi hoa

B. Céc chat khir



C. C4c chit o xi hoa — khir

D. Cac 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 khir

C. Céc chit o xi hoa — khir

D. Cac hop chat nhu CO, N,, NO;

19. Hau hét cac phan tng hoa hoc xay
ra trong co thé déu co sy xiic tic cua:
A. Céc chat khir

B. Céc chét oxi hoa

C. Cac men

D. Céc chét héa hoc

20. Cac san pham cua phan Gng, san
pham trao ddi, san pham trung gian
cling dong vai tro trong co ché phan
ung, goi la:

A. Co ché phan tng trao doi

B. Co ché ty diéu hoa

C. Co ché diéu hoa

D.Co ché phan ng thuan nghich



GLUCID
MUC TIEU HQC TAP:
1. Trinh bay dwoc khdi niém vé glucid, vai tro cua Glucid
2. Trinh bay dwoc Cau tao, tinh chat ciia monosaccarid.
3. Trinh bay dwoc mét so oligosaccarid, polysaccarid quan trong trong co thé
nguol.
NOI DUNG
1. Khai niém
Glucid 12 nhiing chat hiru co chira 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, khong bi thuy phan, Monosaccarid c6 s6 Cachon
bang s6 Oxy trong CTPT
Vi du: Glucose ( CsH120¢ ), manose (C¢HgOs ), Ribose ( CsH1¢Os). ..
2.2 Oligosaccarid
Gom 2-> 10 monosaccarid ndi voi nhau bang lién két Glycosid, c6 thé thuy
phan duoc, trong ty nhién c6 cac duong nhu: saccarose (duong mia ), lactose
(duong stra), maltose, raffinose, melibiose....
Tuy theo s monosaccarid ma cach goi khac nhau:
Disaccarid: gom 2 monosaccarid, vi du: saccasose, lactose
Trisaccarid: gom 3 monosaccarid, vi du: raffinose
Tetrasaccarid: gom 4 monosaccarid
Pon gian nhung quan trong nhat 1a cac disaccarid
2.3 Polysaccharide
Gom hang traim-> hang nghin monosaccarid nbi véi nhau bang lién két
Glycosid
Polysaccarid quan trong nhat 1a tinh bot va cellulose
Cong thuc phan tu 1a CgH;005

Polysaccarid 13 thanh phan quan trong trong thé gisi dong vat, thuc vat



3. Vai tro cua glucid:

Trong thuc vat: chiém 80 -90% khdi lugng chat kho, phan 16n tich trit trong cac bd

phan nhu hat, cu,...

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

- La ngudn cung cap 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 sdng hang ngay cua ngudi va gia stc, nhitng glucid nhu tinh bot,

duong, cellulose (rom, cd, rau) chiém mot ty 1¢ quan trong trong thuc pham.

4. Monosaccarid
4.1 CAu tao

Monosaccarid con goi Ose, dudng don, 1a thanh phan don gian nhat cia Hydrocachon,

khong bi thuy phan, 1 san pham oxy hoa khong hoan toan cta cac polyalcol, co chirc

aldehyd hay ceton
4.2 Danh phap:

Monosaccarid c¢6 chira chac aldehyl goi 1a Aldose

Monosaccarid c6 chira chirc ceton goi la Cetose

Tén goi ciia Monosaccarid phu thude vao sé Oxi, chirc Aldehyd hozc ceton

$6 C,s6 O 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




M#t s6 Monosaccarid

CTPT-tén Nguén goc - Tac dung
C3HgO; - Sp trung gian chuyén hoa Glucid
glyceraldehyd
C4HgO,-tetrose Sp trung gian chuyén hoa Glucid trong cac mé dong
thuc vat
CsH100s-pentose Ribose: tao a.ribonucleic

Deroxyribose: tao a.deroxyribonucleic

CsH1,06 trai cay, mat ong, dich nhay TV, BV
Glucose, chat CH chu yéu cua Glucid,
galactose tao lipid phuc tap

Fructose chat CH trung gian cua Glucid

4.3 Tinh chat vat Iy
Két tinh mau tring hay khong mau, vi ngot, dé& tan trong ntroc, khé tan trong con,
khong tan trong ether va chloroforme
4.4 Tinh chat ho4 hoc
4.4.1 Phan tng oxi — hoa: (tinh khir)
Monosaccarid dé bi oxi hoa tao cac acid twong ng
Tac nhan oxi hoa 1a thudc thir Fehling, > taa d6 gach
Vidu: t°
R — CHO + 3Cu(OH),~>R-COOH + 2CuOH +H,0
{0
CuOH - Cu,0 + H,0
Tac nhan oxi hoa 1a thudc thir thudc thir tollens AgNO4/ dd NH;~> trang guong
R -CHO + 2Ag" + H,O = R-COOH + 2Ag
4.4.2 Phan tng loai nudc (dehydrat hod):

Khi dun véi dd acid dac tao cac furfural:
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furfural

Cac phan tng trén ¢6 tng dung trong nganh xét nghiém:
dé dinh luong glucose trong nudc tiéu,
dé dinh lwong bang pp 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
5.2 Lactose:
CAu tao: do Glucose va galactose tao thanh

Ngudn gdc: c¢6 nhiéu trong sita dong vat = con goi duong sira

6. Polysaccarid thuan
CAu tao: gom hang trim > hang nghin monosaccarid két ndi véi nhau boi lién két
Glycosid
Puoc hinh thanh do qua trinh quang hgp trong ty nhién
Dudi tac dung cia anh sang, CO, H,O tao thanh monosaccarid > cac

monosaccarid mat nugc tao polysaccarid

CO, +H,0 =2 CsH1,06 + O,
nCsH120s 2 (CeH1005 )n + NH,O
Tinh bét, cellulose 1a nhitng chat quan trong nhat ctia nhom polysaccarid
6.1 Tinh bot:

Bot vo dinh hinh, mau tréng, cAu tao mach théng, khong tan trong nudc lanh, trong

nudc nong tinh bot truong nd thanh dung dich keo, dudi tac dung caa enzym, acid,

tinh bot thuy phan thanh thanh dextrin, maltose, glucose

11



- Tinh chét ho4 hoc:
Tinh bot tac dung véi lode - mau xanh
Amylopectin chiém tr 75-85% trong tinh bot, gdm khoang 10° gdéc glucose,
khong tan trong nudce, cd cdu trac nhu bui cay, 1a phan tir c6 mach nhanh, lién két chu
yéu 1a (1—4) glucosid va tai mach nhanh 1a lién két (1—6)glucosid. Mdi nhanh gém
tir 24-30 goc glucose. Cac loai tinh bot tir nguon gbe khac nhau co ty 16 amylose va

amylopectin khac nhau.

6.2 Cellulose
Cellulose 14 thanh phan chinh ciia mé nang d& thuc vat, 1a chudi polyme cua
khoang 15.000 géc p-D-glucose, lién két bang lién két B-(1—4) glucosid, duoc coi 1a
ddéng phan cua amylose. Cellulose khong tan trong nuéc, bi thuy phan trong méi
truong acid sulfuric nong, khong co gia tri dinh dudng ddi vai ngudi va véi da sé dong
vat. O dong vat an co, cac vi sinh vat trong 6ng tiéu hoa san sinh ra cadc enzym

cellulase thuy phan cellulose thanh cac f-D-glucose nén tiéu hoa duoc cellulose.

6.3 Glycogen:

Glycogen 1a polysaccarrid, gom 2.400 dén 24.000 gdc glucose duoc tong hop &

dong vat, c6 mit trong moi t& bao nhung nhiéu nhat ¢ té bao gan, t6i 10% theo

trong luong va co xuong téi 0,9% glycogen & trong cac hat trong bao tuong.CAu

trac bac 1 cua glycogen giéng nhu amylopectin nhung nhiéu nhanh hon va mach

nhanh ngin hon, chi tir 8-12 géc glucose.

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

La dang du trir glucid cta co thé dong vat, 1a thanh phan chi yéu cta cac md, to

chuc (gan, co)

Tac dung véiiod cho mau dé nau

6.3 Chitin

Chitin 13 thanh phan quan trong cua cac dong vat khong xuong séng nhir cac

loai giap xac, sau bo va nhén, nd cling co trong cac té bao vach cua cac loai ndm va
tao. Chitin 12 homopolyme ctia N-acetyl-D-glucosamin, lién két v&i nhau boi lién két
B-(1—4) glucosid. V& ciu tao hoa hoc chitin khac cellulose 12 & cac nhém C2 nhom —

OH duoc thay thé bang goc acetamid
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7. Polysaccarid phirc tap

7.1Mucopolysaccarid (Glycosaminglycan)

CAu tao: gdm cac monosaccarid + CH;COOH , H,SO, = mucopolysaccarid

C6 nhiéu trong dich nhay co thé dong vat

Tham gia cau tao cac to chirc lién két, cac md nang d& ( xwong, sun ), dich nhay

niém mac rudt, da day, thuc quan

7.2. Glucopolysaccarid:

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

Tac dung: tham gia cAu 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

lién két v6i nhau bang lién két 1—4 glucosid, mdi disaccarid bao gom gdc acid B-D-
glucuronic va N-acetyl- B-glucosamin lién két vgi nhau bang lién két 1—3 glucosid.
Hyaluronic c6 trong mé lién két thay tinh thé cua mét, cudng rén, nang cia mot sé 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 gdm 2 loai chondrotin-4-sulfat va chondrotin-6-sulfat, duoc
CAu tao tir 50-1000 don vi l3p lai 1a sulfat disaccarid, mdi don vi bao gom gdc acid p-
D-glucuronic va N-acetyl p-glucosamin-4-sulfat hoac N-acetyl B-glucosamin-6-sulfat
lién két voi nhau bang lién két 1—3 glucosid. Chondroitinsulfat ¢é trong sun, mé lién

két, mo bao vé (da,gan, van tim, thanh dong mach...)

7.5 Heparin
Heparin dugc tim thay & nhitng hat bai tiét cia nhitng té bao o I6p bé mit cua
mach mau, c6 nhiéu & phdi, gan va da. Heparin duoc ciu 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
o 1—4 glucosid. Heparin c¢6 kha ning tc ché qué trinh déng mau, dwgc dung dé didu

tri nhitng trudng hop nghén mach do huyét khéi.

7.6 Keratan sulfat
Keratan sulfat c6 cau tao gdom cac don vi la B-D-galactose va N-cetyl-D-

glucosamin-6-sulfat.
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7.7 Glycoprotein

Glycoprotein 1a mucopolysaccarid lién két vai protein bang lién két dong ho tri
hoic lién két khong dong hoa tri. Cac mucopolysaccarid thuong 13 keratan sulfat,
chondrotin sulfat duoc lién két dong héa tri Vi protein. C6 nhiéu loai protein thudng
c6 trong luong phén tir 200-300kD tham gia trong ciu tao glycoprotein.
CAU HOI LUQNG GIiA
Cau 1: Trinh bay khai niém glucid
Cau 2: Vai tro cua Glucid
Cau 3: cAu tao ctia Monosaccharid
Cau 4: CAu tao cua oligosaccharid

Cau 5: CAu tao cua Polysaccharid
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PROTEIN

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién c6 kha ning
1. Trinh bay dwoc dinh nghia, phdn loai va vai tro Protein
2. Trinh bay dwoC Cau tao, tinh chdt chung Cia acid amin, peptid va protein

3. Trinh bay dwoc vai tré cua mgt sé protein

NQI DUNG
DPAI CUONG
1. Pinh nghia:
Protid 1 nhitng hop chat hiru co
Nguyén t6 chinh gom: C, H, O, N
Nguyén té khac: Fe, S, Cu, P
Pon vi ciu tao la acid amin
Protein 14 tén goi cho nhitng phéan tir co trén 50 acid amin. Nguoi ta c6 thé phan loai
protein tily theo ciu tao hoic theo hinh dang.
2. Vai tro cia protid trong sw séng:
Protid 13 mét trong 3 chat hitu co (PROTID-LIPID-GLUCID) ciu tao nén cac chat
séng
Protid 12 mot TPHH chinh cAu tao nén thé sinh vat
Trong co thé dong vat: Protid 1a nhom hiru co phuc tap c6 vai tro dac biét doi véi su
séng
Trong co thé dong vat: Protid 1a nhom hiru co phuc tap c6 vai tro dac biét ddi véi su
s6Nng:
- Vai tro tao hinh
- Diéu khién hoat dong sinh 1y ctia co thé
- Xuc tac qua trinh phan ung
- Qud trinh bao Vé co thé
- Van chuyén va phan b Oxy trong co thé

- Cung cap nang luong
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3. Phan loai protein
3.1. Phan loai theo ciu tao

- Protein thuan (protein don gian).

Protein thuan 14 cac protein khi thuy phan cho cac acid amin thudng gap, d6
1a cac protein nhu albumin, globulin, histon.

- Protein tap (protein lién hop).

Trong thanh phan ngoai acid amin con cé nhiing chat khong phai 1a acid
amin. Thanh phan khong phai 12 acid amin goi 1a nhém ngoai. Nhém ngoai co
thé 1a glucid, lipid, acid nucleic, kim loai...

3.2.  Phan loai theo hinh dang

- Protein cau: 1a nhimng protein c6 kich thudc chiéu dai/ kich thudc ngang nho

hon 10. Thudc nhom nay 14 cac protein enzym va nhitng protein huyét thanh.

- Protein soi: 1a nhitng protein c6 kich thudc dai/ kich thudc ngang 16n hon 10

nhu keratin cta toc, mong vudt va collagen cua to chire lién két.
4 Céu tric phin ti protein
4.1. Cac lién két héa hoc trong phan tir protein

- Lién két peptid (-CO-NH-)

- Lién két disulfur (-S-S-): lién két gitta hai nhém —SH cua hai cystein loai di
hai hydro. Hai Cys c6 thé trong mot chudi polypeptid hoic cua hai chudi
polypeptid khac nhau.

- Lién két hydro: lién két hydro giita H ctia nhom Imin (-NH-) va O ctia nhom
carbonyl (-CO-) trén cung chudi hoic khac chudi polypeptid.

- Lién két ion: 1a luc hat tinh dién gitra cac nhom —COO- cua cac acid amin
acid v6i nhom —NH; " cta cac acid amin kiém trong chudi polypeptid.

- Tuong tac ky nudc cia cac chudi bén: gitta cac goc hydrocarbua: phenyl,
metyl, isobutyl,...Luc tuwong tac gitta cac chudi bén 1a luc Van der walls.

4.2  Cac bic Cau tric cia phén tir protein
4.2.1. Cau triic bac 1

Céu trac bac 1 cua protein 1a s6 lugng, thanh phan va trat ty sap xép cac acid
amin trong chudi polypeptid cua phan tir protein. Cac lién két peptid quyét dinh ciu
trac bac 1. Phuong phap nghién cttu cdu tric bac 1 1a phwong phap hoa hoc. Vi du

Insulin ¢6 51 aa gdbm 2 chudi: chudi A c6 21 acid amin, chudi B ¢6 30 acid amin. Giira
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cac loai khac nhau ¢ vi tri A8, A9, A10 va B30. Trong phan tu Insulin c6 nhitng lién
két disulfua 1a nhirng lién két bén trong chudi.
4.2.2. CAu triic bac 2

Céu trac bac 2 cua protein, 1a sy Xoan mot cach déu dan hodc sy gap nép mot
cach ¢o chu ki ciia chudi polypeptid trong phén tir protein. Cau triic bac 2 do céc lién
két hydro quyét dinh. Phuwong phap nghién ctru cau tric bic 2 1a phuong phap nhiéu xa
tia X.

- Céu trac xodn a:protein cd ciu truc xodn o la a-keratin. CAu trac nay
dugc 6n dinh nho lién két hydro gitta nhém —NH- va nhém —CO- cua cac acid amin
trong ciing mot chudi polypeptid. Cau tric xoan co dic diém 1a ctr mot vong xoan
360° thi c6 3,6 gbc acid amin, do nhom —NH- cua acid amin thir nhat lién két voi
nhém —CO- cua acid amin tht tu tao ra, xodn c6 thé theo chiéu phai hoic xoén trai.
Nhung xoan phai thuong 6n dinh hon xoan trai.

- Céu trac gip nép P: protein c6 cau trac gap nép B dién hinh 13 B keratin
cua toc. Cau triic gap nép B duoc on dinh boi nhiing lién két hydro giira hai chudi
polypeptid. Cac chudi polypeptid trong cau tric B co thé la song song hodc dbi song
vé6i chudi bén. Nhiéu lién két hydro trong cac chudi tao ra nhitng nép gap. Trong cau
tric ndy cac nhom bén & trén hodc dudi mat phang.

4.2.3. Cau triic bac 3

Céu trac bac 3 1a ciu tric khong gian ba chiéu cua phén tir protein. Trong cu
tric ndy co6 sy lién quan giita cac doan xa trong cu trac bac 1, cling nhu sy lién quan
giita cic nhom bén voi nhau trong khong gian ba chiéu. Chudi polypeptid vira x0in
vira gap khiic mot cach day dic va phac tap. Cau trac bac 3 duoc quyét dinh boi lién
két disulfua. Lién két ion, twong tac ky nudc. Nhitng protein c6 céu tric bac 3 dién
hinh 1a myosin, trypsin va cac chudi polypeptid cia hemoglobin. Phuong phap nghién
clru Cu trac bac 3 1 phuong phap nhidu xa tia X.
4.2.4. Ciu tric bac 4

Céu trac bac 4 cua protein 1a sy siap xép twong hd cua cac chudi polypeptid
trong phan tir protein c6 tir 2 chudi polypeptid tro 1én. Mdi chudi polypeptid nay déu
c6 cau triic bac 2, bac 3. Gifra cac chudi trong phan tir protein c6 ciu tric bac 4 dugc

lién két véi nhau bang nhitng lién két ion va nhiing twong tac ky nudc. Protein c6 ciu
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trac bac 4 dién hinh nhu hemoglobin c6 bén chudi polypeptid. Phuong phap nghién

clru Cau truc béc 4 cling 13 phuong phap nhidu xa tia X.

5
5.1.

5.2.

Tinh chit 1y héa caa protein

Tinh chat luéng tinh va pH ding dién caa protein
Tinh chat cta protein phu thudc véo thanh phan cac acid amin cdu tao nén
protein. Néu tong Lys + tong Rg/tong Glu + tong Asp: 16n hon 1 protein c6
tinh base, con néu nho hon 1 protein c6 tinh acid.
Su tich dién cua protein phu thuéc vao pH ctia moi treong. pH moi truong ma
& d6 protein c6 téng dién tich Am bang tong dién tich dwong, goi 1a pHi cua
protein va protein khong di chuyén trong dién truong. Ung dung tinh chét nay
dé phan tich protein bang nhiing phuong phap nhu: dién di, sac ky ai luc
hoic sic ky trao d6i ion.

Tinh chét hoa tan, két tiia va két tinh
Tinh chat hoa tan: trong nudc cac protein ton tai dudi dang keo, da sé protein
tan trong dung dich mubi lodng. Protein tan duoc nho ¢ 16p 4o nudc va cac
tiéu phan protein tich dién cung dau.
Sy két taa protein: khi lam mat 16p 40 nudc va trung hoa dién tich cta protein

thi protein sé& bi két tua.

- Su bién tinh protein: protein bi bién tinh khi thay d6i hoic dao lon ciu trac

bac 2, bac 3, bac 4. Cac lién két trong phan tir protein bi dut trir lién két
peptid. Tinh chét 1y hoa cta protein nhu d6 nhét, do hoa tan bi thay d6i. Hoat
tinh sinh hoc cua protein giam hoic mat. Nhitng nguyén nhan giy bién tinh
protein ¢ thé 1a nhiét d6 cao, ap suit cao, tia tir ngoai hodc cac yéu té hoa
hoc nhu acid manh, kiém manh va mudi kim loai niang. Sau khi loai bo nhiing
nguyén nhan gay bién tinh ma protein khong trg lai trang thai ban dau duoc
goi 14 bién tinh khong thuan nghich. COn néu protein tro lai trang thai nhu ci
hoic & mic d6 nao d6 goi 1a bién tinh thuan nghich. Vi du nhu enzym
ribonuclease 14 mot chudi polypeptid c6 124 gdc acid amin. Bbn lién két
disulfur c6 thé bi bé giy thuan nghich bang p-mecaptoetanol. C6 thé hinh

thanh hon hop voi cystein cia 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. Mac dau cac co ché
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hoat dong cua cac chat nay chua dugc hiéu hoan toan nhung 1 rang ching
lam dut cac lién két khong ddng héa tri. Khi ribonuclease voi B-
mecaptoetanol trong dung dich ure 8M chudi polypeptid mat ciu trac xoin va
méat hoat tinh enzym (enzym bi bién tinh). Khi nghién ctru trén ribonuclease
bi bién tinh bang loai bo ure va B-mecaptoetanol thi cac lién két disulfur cua
enzym bién tinh bi oxy héa tr& lai boi khong khi. Cau trac xodn gap tré lai va
hoat tinh xtc tac cia enzym duoc phuc hoi.

6 Chirc nang cia protein

Protein dam nhan nhiéu chirc ning quan trong trong co thé. Co thé sip xép

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

6.1. Nhirng protein chirc ning

- Céc protein enzym xac tac cac phan @ng bién ddi cac co chat thanh san pham.

- Cac protein van chuyén: hemoglobin van chuyén oxy trong mau, transferin
van chuyén sit, ceruloplasmin van chuyén dong, protein van chuyén hormon
tir noi tong hop dén co quan dich; mot s protein van chuyén thudc va cac
chat doc.

- Céc protein bao vé nhu cic khang thé IgA, IgE, IgM, IgG. Interferon la
protein chdng lai sy nhiém khuan va nhiém virus. Fibrin c6 tac dung lam 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. Nhirng protein cu tric
Nhiing protein tham gia cau tao mé lién két, hinh thanh khung xwong, cau tao

co thé ngudi nhu collagen, elastin.
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CAU HOI LUQONG GIA

1.

© N o g B~ Wb

Trinh bay dinh nghia, cach phan loai Protein

Trinh bay cu tric, tinh chat cta a. amin

Trinh bay céu trac chung, tinh chat caa peptid

Trinh bay cau tric, tinh chat cua protein

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

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

Trinh bay su bién tinh cta protein va ung dung thuc té
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LIPID

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién ¢6 kha ning
1. Trinh bay dwoc dinh nghia, cach phan logi Lipid
2. Trinh by dwoc vai tro ciia lipid ddi Véi co thé

3. Trinh bay dwgC Cdu tao hod hoc Ciia cdc logi lipid

NQI DUNG

Ciing nhu glucid va protein, lipid 1a thanh phan co ban cua sinh vat. Lipid c¢6 gia
tri cao vé mat niang lwong (1g lipid cung cip 9,3Kcal); chira nhiéu loai vitamin tan
trong lipid (nhu vitamin A, D, E va K) va nhiéu loai acid béo khong bio hoa can thiét
ma co thé khong tu tong hop dugc.

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

Lipid hinh thanh 16p m& duéi da va 16p m& bao quanh mét sé co quan, cé tac
dung bao vé cho co thé va cic co quan. Phuc hop cua lipid véi protein goi la
lipoprotein-1a thanh phan ciu tao quan trong cua té bao, c6 & cac mang té bao va trong
ty thé té bao. Cac lipoprotein con giit vai trd van chuyén lipid trong mau tuan hoan.

Trong ngdn ngit thong thudng, lipid duoc goi 1a chat béo va bao gom dau, ma,
sap. O nhiét @6 thuong, md va sap ¢ thé dic va dau ¢ thé long. Lipid gom nhiéu loai
va c6 thé sip xép theo nhiéu cach, nguoi ta thudng phan loai lipid nhu sau: lipid thuan
va lipid tap.

1. THANH PHAN CAU TAO CUA LIPID

Lipid 1a nhitng este hoac amid cua acid béo véi alcol hoac aminoalcol.
1.1. Acid béo

Acid 1a nhitng acid carboxylic véi chudi hydrocarbon chua tir 4 dén 36 carbon.
Mot s6 acid béo c6 chudi hydrocarbon bio hoa (khong chira lién két doi) va khong co
nhanh; mot s6 acid béo c6 chudi hydrocarbon khong bio hoa (chira mot hay nhiéu lién

két d6i), hodc c6 nhanh, hodc vong, hoic chira nhoém chirc hydroxyl.
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Theo quy uéc quéc té, acid béo duoc goi tén theo tén cta chudi hydrocarbon co
cung sb luong nguyén tir carbon va thém dudi —oic, vi du: chudi hydrocarbon c6 8
nguyén tir carbon co6 tén la octan thi acid béo tuwong tmg duoc goi la acid octanoic
(acid caprylic), chudi hydrocarbon c6 18 nguyén tir carbon va mot lién két déi c6 tén 1a
octadecen thi acid béo tuong ing duoc goi la acid octadecenoic (acid oleic). Nguyén
tir carbon cta nhom carboxyl duoc dung lam méc va mang sb 1, nguyén tir carbon s 2
duoc goi la carbon o, nguyén tir carbon s6 3 duoc goi la carbon B,... va nguyén tir
carbon cua nhom metyl tan cung dugc goi l1a carbon ®. Ngoai ra, nguoi ta con dung
cac ky hiéu dé chi s6 luong va vi tri cta cac lién két doi trong phan ttr acid béo: acid
oleic c6 18 carbon, 1 lién két doi giita carbon s6 9 va s6 10, c6 thé ky hiéu 1a 18:1; 9
hay 18:1
1.1.1. Acid béo bao hoa

Bang 2.1 Mot s6 acid béo bao hoa thudng gap

Tén goi Cong thirc Nguén goc
Acid butylic CHa(CHy),COOH M3, sira, bo
Acid caproic CH5(CH,),COOH Bo, dura
Acid caprylic CH5(CH,)¢COOH Bo, dira, ndo ca
Acid palmitic CHs(CH,).,COOH Dau m& dong, thyc vat
Acid stearic CH3(CH,),sCOOH Dau m& dong, thuc vat
Acid arachidic CH3(CH,);sCOOH Dau lac (phong)

1.1.2. Acid béo khong bao hoa
La nhitng acid béo chudi thang (d6i khi c6 nhanh). Thuong ¢ dang dong phan
cis, dugc chia thanh nhiéu loai tily theo mirc d6 khong bio hoa.
- Acid béo c6 mot lién két doi (monounsaturated fatty acid): cong thirc tong quat
la
CnH2n1COOH. Acid oleic 1a acid béo khong bao hoa rat pho bién; co trong tat ca
dau va m& dong vat, thuc vat: ma du trir cta bo va lon (40%), dau olive (80%).

- Acid béo c6 nhiéu lién két doi (polyunsaturated fatty acid):
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+ Loai c6 hai lién két doi: cong thuc téng quat la C,H,,.3COOH; vi du nhu acid
linoleic c6 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 huc téng quat 1a C,H,,sCOOH; vi du nhu acid
liolenic thuong c6 mat cung véi acid linoleic nhung dac biét co trong dau nanh

+ Loai co bon lién két doi: cong thuc téng quat 1a C,H,,.7COOH; vi du nhu acid
arachidonic, thay chu yéu trong dau lac.

Mot sb acid béo khong bio hoa rat can thiét cho co thé nhung co thé khéng tu
t6ng hop duoc, phai dua tir ngoai vao, vi du: acid linoleic, acid linolenic,...

1.1.3. Acid béo mang chirc alcol

Acid cerebronic c6 trong lipid tap cua ndonhu: Acid cerebronic
1.1.4. Acid béo co vong

Acid prostanoic 13 acid c6 vong 5 canh véi 20 carbon va mang 2 chudi thang.
Acid prostanoic c6 dan xuét 1a prostaglandin, mot nhom hop chat co tam guan trong vé
miat duoc 1y va hoa sinh. Trong co thé, prostaglandin duoc téng hop tir acid
arachidonic, vi du: prostaglandin E, (PGE,).

1.1.5. Péng phdn ciia acid béo khong bao hoa

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

1.2. Alcol cuaa lipid

Alcol trong phan tir lipid gom glyceron, alcol bac cao, aminoalcol, sterol. Trong

cac chit béo con gip nhiing alcol khong no, mét sb alcol nay 1a nhirng chat mau quan

trong, vi du: phytol 1a mét cau tir cia chlorophyl va lycophyl.
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1.2.1. Glycerol

La mot trialcol (c6 3 nhém chirc alcol), tham gia trong thanh phan cua glycerid
va phosphatid. Vi tri cac nguyén tir carbon trong phén tir glycerol dugc ghi bang chir
s6 1,2,3 hoic ky hiéu a, P, 6.

1.2.2. Alcol bdc cao

Tham gia trong thanh phan cac chit sap, vi du: alcol cetylic C;sH3OH, alcol n-
hexacosanol CH5(CH,),,CH,0H, alcol n-octacosanol CH3(CH,),sCH,OH,...
1.2.3. Aminoalcol

Tham gia trong thanh phan cia cerebrosid va mot s6 phosphatid. Céc
aminoalcol thuong gap 1a sphingosin, cholin (ethanolamin trimethylamin),
ethanolamin (cholamin), serin, cerebrin (c6 trong nAm men, hat ngd).

1.2.4. Sterol

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

Cholesterol c6 nhom chirc alcol & Ca, lién két doi & Cs-Cg, mach nhanh 1a nhém
methyl & Cyo va Ci3, mach nhanh gém 8 carbon & Cy7. Cholesterol c6 trong hau hét té
bao cua co the; dac biét trong mo than kinh, mat va s6i mat, thé vang cua budng trang.
Cholesterol 1a thanh phan cua chat béo dong vat nhung khong c6 trong chat béo thuc
vat.

Trong tu 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 goém
glycerid, cerid va sterid.

2.1. Glycerid (acylglycerol)

Glycerid ¢6 trong hau hét to chic cua sinh vat, nhung c6 nhiéu nhat & mé mé&
(90%). Glycerid c6 ngudn gdc dong vat va thuc vat khac nhau thuong khac nhau vé
thanh phén acid béo.

Glycerid 1a este cua glycerol va acid béo, 13 chit béo trung tinh. Tuy theo mot, hai
hay ba nhom chuc alcol cua glycerol dugc este hoa boi acid béo ma tao nén mono-, di-
hay tri-glycerid. Cac acid béo trong phan tir glycerid cé thé giéng nhau hoac khac nhau
(glycerid thuan nhat hoic glycerid hdn hop). Cac triglycerid c6 chtra cing mét loai

acid béo trong phan tir chiém ty 1& rat nhé. Tuy theo thanh phan cua acid béo ma
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glycerid c6 tén goi khac nhau, vi du: tristearin 1a triglycerid c6 3 gdc acid béo 1 acid
stearic, 1.2-distearopalmitin 13 triglycerid c6 2 gbc acid stearic & C; va C, va 1 gbc
acid palmitic.

Trong tu nhién, diglycerid va monoglycerid chiém ty 18 rat nho. Triglycerid chua
gdc acid béo & C; va C; khong giéng nhau co thé c¢6 2 dang dong phan I va II, phan
I6m triglycerid thién nhién & dang déng phén I1.
2.2.Cerid

Cerid 1a este cua acid béo chudi dai véi alcol co trong lugng phan tir cao (30-40
carbon). Cerid con goi 1a sap, c6 trong dong vat (sap ong, md ca nha tang,...) va thuc
vat (I6p mong bao phu 14, than va qua). Vo cia mot s6 vi khuan ciing chta sap (vi
khuan Kock). Chuc phan sinh hoc cua cerid khac nhau tiy loai nhung néi chung cerid
giit vai trd bao vé cac to chirc cua dong vat va thuc vat. Co 16p sap nén vi khudn khong
bi tac dung boi acid va alcol. Pong vat cao cap va ngudi khong chuyén hoa dugc
cerid.
2.3.Sterid

Sterid 1a este cta acid béo véi alcol vong sterol (tiéu biéu 1 cholesterol). Mot s6
sterid 1a oleatcholesterol, palmitatcholesterol, stearatcholesterol.

3. LIPID TAP

Lipid tap bao gom acid béo, alcol va nhitng nhém hoéa hoc khac. Lipid tap chia
thanh hai nhoém tuy thudc vao thanh phan alcol cia chung: glycerophospholipid co
alcol 1a glycerol va sphingolipid c6 alcol 1a sphingosin.
3.1.Glycerophospholipid (glycerophosphatid hay diacylphosphatid)

Glycerophospholipid 1a dan xuat cua acid phosphatidic, bao gom acid
phosphatidic, phosphatidylglyceron, phosphatidylcholin (lecithin),
phosphatidylethanolamin (cephalin), phosphatidylinositol, phosphatidylserin.
3.1.1 Acid phosphatidic

Acid Phosphatidic 1a chét trung gian trong qua trinh tong hop triglycerid va

glycerophospholipid nhung co rét it trong cac mo; thanh phan gém: glycerol, 2 gbc
acid béo va 1 gbc acid phosphoric. Ching 1a nhiing diacylglycerid trong d6 chirc alcol
& Vi tri C5 cta glycerol duoc este héa bai acid phosphoric. Acid béo gan ¢ C; thuong

13 acid béo bio hoa va gin & C, thudng 1a acid béo khong bio hoa.
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3.1.2 Phosphatidylcholin (Lecithin)

Lecithin 13 dan xuét cua acid phosphatidic ma —X 1a cholin (Bang 2.3).
Lecithin duoc chiét xuat tir 1ong do trang (ndm 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.

3.1.3 Phosphatidylethanolamin (Cephalin)

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

3.1.4 Phosphatidylserin

Thanh phan ciu tao cua phosphatidylserin c6 acid amin 1a serin, acid béo
thuong 13 acid stearic va acid oleic. Phosphatidylserin chiém 5% glycerophospholipid
ctia ndo. Trong tu nhién, nguoi ta con tim thay nhitng phospholipid chira acid amin 1a
threonin.

3.1.5 Phosphatidylinositol

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

3.1.6 Diphosphatidylglyceron (Cardiolipin)

Chat nay 1a phospholipid c6 trong ty thé (mitochondria), dic trung clia mang
trong ty thé.

3.1.7 Plasmalogen

Plasmalogen chiém khoang 10% phospholipid cua ndo va co. Trong phén tir
Plasmalogen, vi tri C; (o) khong phai 1a lién két este ma 1a lién két ete giita nhom —OH
cua glycerol véi mot goe rugu khong bio hoa.

3.2. Sphingolipid

Céc sphingolipid 1a thanh phan cu tao quan trong ctia mang té bao dong vat va
thuc vat, dic biét & mo ndo va mod than kinh. Sphingolipid chira alcol 1a shingosin.
Sphingosin dugc ndi véi acid béo bai nhom amin, tao thanh ceramid. Acid béo co thé
la acid lignoceric, acid cerebronic. Ceramid l1a don vi co ban cua sphingolipid va co
trong cac md dong vat. Nhitng sphingolipid c¢é chira acid phosphoric trong thanh phan
cAu tao (vi du: sphingomyelin) dwogc xép cung véi cac lipid tap c6 chira acid

phosphoric khac va goi chung 1a phospholipid. Nhitng phospholipid c6 chira ose trong
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phan tir (vi du: cerebrosid, sulfarid, ganliosid) dugc Xép thanh loai khac, goi Ia
glycolipid. Céc ose phd bién trong glycolipid 1a galactose, glucose, galactosamin.
3.2.1. Sphingomyelin

Sphingomyelin duoc xép vao loai phospholipid; duoc chiét xuat tir phéi, lach,
ndo va tat ca té bao than kinh. Sphingomyelin 12 ceramid ma chirc alcol bac nhat (& vi
tri C;) lién két véi phosphocholin.
3.2.2. Cerebrosid

Phén ttr cerebrosid gom: alcol 1a sphigosin, acid béo cao phén tir va galactose,
nhung khéng c6 acid phosphoric. Acid béo trong cerebrosid gdm 24 carbon nhu acid
lignoceric, acid cerebronic, acid nervonic, acid hydroxynervonic. Tuy theo thanh phan
acid béo trong phan tir ma cerebrosid c6 tén khac nhau, vi du: kerasin 1a cerebrosid
chura acid lignoceric, cerebron la cerebrosid chira cerebronic,...

Cerebrosid c6 chil yéu ¢ ndo va mé than kinh.
3.2.3. Sulfatid

Sulfatid 13 dan xuat co sulfat ctia cerebrosid, nhom sulfat thuong gan vao vi tri
C; cua galactose.
3.2.4. Gangliosid

Gangliosid 1a glycosylceramid; trong phan tir c6 sphingosin, acid béo c6 22
carbon hoic 24 carbon, acid neuraminic va cic dan xuit cua né nhu acid N-
acetylneuraminic (acid sialic), 3 ose (ose phd bién trong gangliosid 1a galactose,
glucose, galactosamin).

Gangliosid chiém khoang 6% lipid mang ctia té bao chat xam trong ndo nguoi
va ¢ s6 luong it hon trong lach, hong cau. Gangliosid c¢6 ¢ ving dau day than kinh,

tham gia vao qua trinh dan truyén xung dong than kinh.
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HOA HQC ACID NUCLEIC

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién cé kha ning
1. Trinh bay dwoc khdi niém, thanh phan cau tao acid nucleic, cdc base purin va
pyrimidin.
2. Viét dwoe cong thirc cdu tqo cua ribose, deoxyribose.

3. Trinh bay dwoc khai niéem ADN, ARN Cdu triic va vai tro cua né.

NOI DUNG
1. Khai niém, thanh phan cAu tao acid nucleic.
Acid nucleic 1a chat liéu quan trong cho su sbng, gdm acid Deoxyribonucleic (ADN)
va acid Ribonuleic (ARN).
Chung chiém 5-15% trong luong khé cua té bao va & dang nucleoprotein.
C6 & nhan té bao (ADN, ARN) va ¢ bao tuong (ARN).
Puoc phat hién boi F.Miescher (1869) ¢ nhan té bao.
Nucleic acid c¢6 chira cac nguyén té6 C, H, O, N va P. Ham luong P tir 8- 10% MGi
nucleotide gom 3 thanh phan két hop véi nhau theo ty 1¢ 1:1:1
Bao gém: nhom phosphate, duong pentose (I dudng 5 carbon) va mot base nito
(nitrogen).
1.1 Khai niém, thanh phan cau tao Base purin.

Base purin 1a base c6 nhan purin: gdm adenin va guanine

1.2 Khai niém, thanh phan cau tao Base pyrimidin.

Base pyrimidin 1a base c6 nhan pyrimidin géom: cytosine, uracil va thymin

2. Khai niém, thanh phan cau tao AND, ARN ADN (acid deoxyribonucleic), mot
phan tir polyme, 13 cin ban hoa hoc cua sy di truyén. N6 chira gen 1 nhiing don

vi co ban cua thong tin di truyén.

28



ARN (acid ribonucleic), 1a mét chudii polynucleotid gém 4 don vi cau tao 13 AMP,
GMP, CMP va UMP. Néi véi nhau bang lién két 3°; 5’-phosphodieste.
Diém khéc biét gitta AND va ARN:

Trong ARN phan tir pentose 1a Ribose.
Phén tir ty nhién cia ARN 1a phan tir mot chudi va co thé gap lai duoc.

S6 luong G khong can bang C va s luong A ciing khong can bang sé luong U.

Cac loai ARN : ¢6 3 loai

ARNm (messenger) thong tin chiém 5% trong luong ARNm gom c6 4 base 1a
A,G,CU.
ARNt (tranfer) 12 ARN van chuyénchiém 10-1 5% trong lwong ARNt gdom c6 4
base 1a A,G,C,U va nhiéu base hiém nhu : methylguanin....
ARNr (ribosomal) thong tin chiém 80% trong lwong ARNr gom cé 4 base 1a
A,G,C,U. 1a 1 soi polynucleotid khong vong c6 nhiéu cugn
Tinh chat caa ADN.
Sy bién tinh cia ADN: dung dé phan tich cau triic cta né.
Trong dung dich cau trac d6i ctia soi A D Nco thé bi tach ra khi ting nhiét do
hodc giam ndng 6 mudi.
ADN c6 tinh nhét Khi bién tinh thi tinh nhét ny giam di.
Vai tro cua ARN
Tham gia qu4 trinh sinh tong hop caa protein.
ARNm lam khuén cho su tong hop proteine, dwa thong tin tir AND dén
Ribosom 13 noi sinh tong hop proteine.
ARNr c6 vai trd cdu trac, hinh thanh ribosom, noi xay ra sinh tong hop
proteine. Co hoat tinh cua peptidyl transferase.
ARNt c6 vai trd van chuyén aa dén ribosom dé tong hop protein.
Vai tro cua ADN

Thong tin di truyén tich trir trong doan nucleotid cia AND duoc st dung Véi 2
muc dich:

o Lam ngudn thong tin cho su tong hop proteine cia té bao va co thé.

o Cung cip thong tin ma cac té bao con chau dugc huong tir té bao me.
Tom lai 2 vai tro chinh cia ADN la:

o Mang thong tin di truyén.
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o Lam khuon cho sy chuyén mi va tai ban .

CAU HOI LUONG GIA
1. ADN la
A. Acid deoxyribonucleic. A. 5 cacbon.
B. Acid di lipoprotein. B. 6 cacbon.
C. Acid ribonucleic. C. 7 cacbon.
D. Acid di nitrophosphat. D. 8 cacbon.
2. ARN la. 5. Base purin la base c6 nhan purin
A. Acid deoxyribonucleic. gom co
B. Acid di lipoprotein. A. Adenin va guanine.
C. Acid ribonucleic. B. Cytosine, uracil va thymin.
D. Acid di nitrophosphat. C. Adenin va thymin.
3. Mai nucleotide gom 3 thanh phan D. Cytosine va uracil.
két hop vai nhau theo ty 1& 6. Base pyrimidin la base c6 nhan
A 1:1:1 pyrimidin gom .
B. 1:2:3. A. Adenin va guanine.
C. 1.1:2. B. Cytosine, uracil va thymin.
D. 2:1:3. C. Adenin va thymin.
4. Puong trong phan tir acid nuleic 1a D. Cytosine va uracil.
duong.
7. C6 cau trac 1a mot phan tir polyme, C. Acid amin.
mang can ban hoa hoc cua su di D. Amino acid.
truyén 1a.
A. AND.
B. ARN.

HOA HQC HEMOGLOBIN

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién c6 kha niing
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1. M@ té dwoc cau tao cia Hem va Hb.

2. Néu dwoc vai tro cua Hb trong viéc vdn chuyén cdc khi oxy va

carbodioxyd.

3. Mo ta duwoc khad nang tao carbon monoxydHb va kha nang oxy héa Hb.

4. Néu dwoc tinh chat enzyme cua Hb.

NQI DUNG
1. Céu tao cia HEM

2. CAu tao cia GLOBIN

e Hem duoc ciu tao bgi nhan protoporphyrin
gin voi mot nguyén tir Fe?* bang 4 lién két
gitta Fe®* vé6i 4 Nito cua 4 vong pyrol (2 1k
CHT va 2 1k phdi tri).

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

e Hematin c6 thé tach riéng duéi dang mudi
clohydrat goi 14 tinh thé Hemin c6 mau tim.
Khi dun Hb véi hdn hgp mubi NaCl va acid
acetic ta dugc Hemin.

e Hemin dugc tng dung trong nganh phap y

(xac dinh loai mau tai hién truong).

e Globin & nguoi truong thanh gdbm 4 chudi polypeptide. Trong dé co:

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

Hai chudi B (mdi chudi gom 146 acid amin).

31



Comparison of «- and B-globin

Globin c6 cong thirc ban don vi la a2, B,. Toan bo phan tir c6 574 AA

Nguoi ta dd xac dinh duoc 4 bac ciu truc cua Hb va da phat hién hon 300

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

Thi du: HbS: Hb chu yéu cia bénh nhan tiéu mau hong cau.
HbA (adult Hb): 1a Hb cua bao thai.

HbC: Hb chi yéu ciia bénh nhan bi thiéu mau hinh cau, hinh bia.

Khi thiy phan Hb bang Trysin thanh nhiing 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.
Theo hé théng hién nay, ki hiéu Hb theo chudi Polypeptid:
HbA aAz BAz
HbS o, B,
2chudi o 2chudi p
C6 thé biéu thi rd hon bang cach:
Hay HbS o peval,
HbC o, pEs,

Vai tro ctia Hb trong viéc van chuyén cac khi Oxy va Carbodioxyd.

3.1. Két hop thuan nghich vai Oxy tao Oxyhemoblobin.

- Mot tinh chat quan trong nhat cua Hb 1a kha ning két hop véi cac khi, dat biét

la Oxy.

- Hb két hop véi Oxy tao thanh Oxyhemoglobin, day 1a phan tng oxygen hoa va

phan ng thuan nghich.
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Hb + O, O,Hb

Hinh 3.1: Phan tir Oxyhemoglobin.

- Mot nguyén tir st trong mot ban don vi cua Hb ¢6 6 lién két: 4 lién két vsi N caa
vong pyrol (trong d6 c6 2 Ik phéi tri) va 2 1k phdi tri thtr 5 va 6 véi N cua
Histydin, Oxy c6 thé gin v6i nguyén tir Fe** & vi tri tht 6.

- M6t phan tir Hb c6 4 ban don vi nén co thé gan véi 4 phan tir Oxy ( 1g Hb gin
duoc vai 1,39ml Oxy ).

- Su két hop va phan ly giira O, va Hb dugc xac dinh boi phan ap Oxy & moi trudng
xung quanh Hb.

o O phdi, phan ap Oxy cao ( khoang 100mIHg ),phan tng xay ra theo
chiéu thuan, 97% - 98% Hb két hop vai O, tao HbO, theo dong mau
t&1 mo.

o O cac mo, phan ap Oxy thap, phan tng xay ra theo chiéu nghich HbO,
phan ly nha Oxy cho mé tro thanh Hb mat Oxy goi 1a Deoxy Hb ( HHb
). Do @6, Hb dong vai tro quan trong trong hdé hap: van chuyén O, tir
phdi dén mo.

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

- CO la chat khi khong mau. khong mui, khéng vi. N6 1a san pham cia qué trinh

d6t chay cham khong hoan toan ( trong khi thai xe ¢, dam chay, khéi thude 14... )
- CO lai ¢6 4i lyc 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 virng 1am cho Hb khong van chuyén dugc O, va 1am cho O,Hb kho
nha O,
Hb + CO > COHb
O,Hb + CO > O, + COHb
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- C6 nhiéu COHD trong co thé gay ngd doc ning. Khi pCO, = 0,7mmHg s& giy

chét ngudi.

Fig. 13 Cherry-red appearance of carbon monoxide poisoning.

Hinh3.2: nguai bi ngo doc CO.
- Khi bi ngo doc CO, ngudi ta phai gitr thong khi t6t cho bénh nhan,cho ngiri Oxy
ndng do cao hay diéu tri bang Oxy cao ap dé phan ly COHDb.

3.3. Két hop véi Carbondioxyd ( CO,) tao Carbohemoglobin.
- CO, 14 san pham chuyén héa cudi cung cta sy chuyén hoéa ¢ cac mo, duoc van
chuyén bang mau dé ra ngoai. Hb truc tiép tham gia van chuyén khoang 20% tong
s6 CO, duoc tao thanh, con 80% thai qua than & dang H+, HCO®
-Hb két hop truc tiép véi CO, qua nhom amin tu do ( -NH, ) caa Globin chi
khong phai qua Fe** cia Hem, tao thanh Carbonyl Hemoglobin hay Carbaminoyl
Hemglobin.

R-NH"; + CO, 2H" + R-NH-COO

(dan xuat Carbamyl )
Phan tng trén xay ra thuan nghich, tiry vao ap suat cia CO, S0 Vi moi trudng.
o O mé, phan ap CO, cao ( pCO, 46mmHg ), phan tng xay ra theo
chiéu thuan, CO,Hb tao thanh theo mau t&i phoi.
o O phdi, phan ap CO, thap ( pCO, 36mmHg ), phan wng xay ra theo
chiéu nghich, phan ly CO, va CO, thai ra ngoai.
- Hb van chuyén CO, gian tiép theo con dudng thiy hoéa xay ra nhanh va manh
trong hong cau vi su c6 mit cua enzym carbonic anhydrase (CA). CO, tir mé duoc
tai hap thu vao mau, dudi tac dung cua hong cau, cac phan tng xay ra nhu sau:
CA
CO, + H,0 H,CO; > H' + HCO®
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o H" duoc giai phong két hop vao 2 gbe acid amin His thir 146 tan cing cua 2
chudi B ctia phan tir Hb vira phéng thich 4 phan tir O,, tao thanh 2H"Hb, do
d6 Hb déng vai trd mot hé dém quan trong lam giam H' trong mau.
2H"Hbdugc hong cau van chuyén tsi phdi, & phoi phan (ng xay ra theo chiéu
nguoc lai. Khi O, gan vao Deoxy Hb, 1ap trc 2HHb phong thich 2H*, 2H*
két hop voi 2HCO™(van chuyén dudi dang dém NaHCO4/H,CO3) tao thanh
2H,COs, dudi tac dung ciia CA hong ciu tao CO, duogc thai qua duong ho
hap.

4. Oxy hoa Hemglobin tao Methemoglobin (MetHDb).
- MetHb hay con goi Hemiglobin (Hi) 1a Hb ¢6 nguyén tir Fe®* cua Hem bj oxy
hoa thanh Fe**
- O dang nay Hb mat kha ning gin Oxy nén khong con chtrc ning van chuyén
Oxy.
- Binh thuong trong co thé c6 mot lugng rat nho Hb & dang MetHb ( < 1% ), voi
viéc duy tri nong d6 MetHb < 1% co nhiém vu cuaa hé théng khir ciia hong cau.
Ngoai ra, MetHb con cé thé bi khtr bai hé théng NADP/NADPHH" duoc tao ra
nho con dudng HMP (Hexose monophosphat), hoic cic hé théng nhu: acid
ascorbic va hé thong Glutathion khtr dé tai tao HHb.
- Mot sd chat gay Methb: Clorta, Sodium nitrit, Ferricyanua, Nitrophenol,
Nitrobenzen, Nitroglycerin...
-Binh thuong hong cau c6 kha nang khir rat manh nhung khi ¢6 nhiéu chat oxy
hoa vuot qua kha nang khir MetHb caa hong cau, thi MetHb trong hong cau sé ting
1én gay nén tinh trang thiéu Oxy mé. Khi nong d6 MetHb > 1,5% s& xuét hién tingf

trang tim tai.

Hinh anh 4: Methemoglobin.
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e Khi bi Methemoglobin co thé s& c6 hién twong nhu: méi 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. Thtrc an gay Methemoglobin.

e Mot s6 thong tin thém vé Methemoglobin: D6 1a san pham cia Hemoglobine bi
oxy hoa, trong d6 Fe™ trong hemoglobine duoc chuyén thanh Fe™. Hemoglobine c6
kha ning chuyén ché oxy dén mé co thé nén lam da, niém mac c6 mau hong trong khi
methemoglobine khong 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
lau, vi co thé c6 hé thong men khir methemoglobine thanh hemoglobine binh thuong.
Tuy nhién, c6 mot s6 tac nhan oxy héa manh nhu hoa chat (Chlorates, Aniline - pham
nhudm, Trinitrotoluene - thudc nd)., thudc (Nitroglycerine, Sulfonamide, Primaquine,
Chloroquine, Lidocain, Prilocain - EMLA, Benzocain - gay té tai chd, Nitrate bac -
xuc bong), thirc an (nuéc giéng, ca dén, carrot, nuwdc cai be xanh, bip cai, cu cai
duong — nhitng thire an nay c6 ham luong 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 mau, dan dén bénh nhan
bi tim tai, co thé tir vong néu khong diéu tri kip thoi.

5. Tinh chat Enzym cua Hb.
- Hb c6 tinh chat cia mot Oxydoreductase xtic tac phan (mg oxy hoa khir.
o Tinh chit cia mot Peroxydase r0 rét
H,O0, + AH, 2> 2H,0 + A
o C6 hoat tinh cua Catalase yéu
2H,0, > 2H,0 + O,
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CAU HOI LUQNG GIA

. Nhom nao sau day chi gém loai Cromoprotein c6 nhém ngoai chira nhéin
porphyrin?

A. Hemoglobin, Cytocrom, Glycoprotein.

Hemoglobin, Clorophyl, Ceruloplasmin.

Clorophyl, Hemoglobin, Feritin.

Hemoglobin, Cytocrom, Clorophyl..

mo oW

Flavoprotein, Siderophyrin, Cytocrom.

. Loai Hb nao sau ddy ma & chudi B c6 acid amin & vi tri s6 6 & Valin?
A. HbA.

HbC.

HDbS..

HDbF.

Khéng phai Hb nao ké trén.

mo o w

. Trong Hem, hai nhom thé Propionic gan véi nhan porphyrin & cac vi tri:

1,2.

3,4.

5,6.

6,7..

7,8.

. Khi phan tich Hb cua mot tré 10 tudi, ta thu duoc gia tri sau: 10% HbF; 90%
HbA?

m o O ©m >

A. Nhiing gi tri ndy nam trong khoang binh thuong.
B. Nhiing gia tri nay bat thuong..
C. C6 su rdi loan trong su hinh thanh chudi o.
D. C6 su réi loan trong su hinh thanh chudi p.
E. Céac danh gia trén diéu khong diang.
. Loai Hb nao sau day, ma chudi B cé acid amin s6 6 1a Lysin?
A. HbA.
B. HbC..
C. HbS.
D. HbF.
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E. Khong phai Hb nao ké trén.

6. Lién két gitra Fe*” cuia Hem v&i nhan Imidazol cua Histidin cia Globin 1a 1k?

A. CHT
B. Phéi tri..
C. Hydro.
D. Ester.
E. Glycosid.
7. DAan xuét nao cua Hb c6 chira Fe*3?
A. COHb.
B. CO2Hb.
C. O2Hb.
D. MetHb..
E. Khong dan xuat Hb nao & trén la dung.
8. Chon tap hop chi gdm cac dan xuét chira Fe**?
1. OyHb. A. 124,
2. COyHb. B. 345.
3. COHb. C. 1,25.
4. MetHb. D. 145.
5. Hb. E. 234

9. Trong Hem, 2 nhom Vinyl gan v&i nhan Porphyrin & céc vi tri:
A 13

B. 25
C. 36
D. 24.
E. 7.8

10. Chon cau dtng:
Nhém nao sau ddy chi gom cac loai Cromoprotein chira nhom ngoai khong phai 1a
nhan porphyrin?
A. Hb, Myoglobin, Flavoprotein.
B. Hb, Chlorophyl, Flavoprotein.
C. Chlorophyl, Hemocyamin, Cytocrom.

D. Hemocyamin, Feritin, Flavoprotein..
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E. Hemocyamin, Feritin, Cytocron.
11. Trong truong hop ngd doc CO ngudi ta cho bénh nhan thd mot hon hop khi c6
95% O, va 5% CO, dé lam gi?
A. Phan ly HbCO.
B. Kich thich hé hap.
C. Tang ai luc cua O, véi Hb.
D. A va B dung..
E. B va C dung.
12. Hemoglobin ¢ ngudi trudng thanh binh thuong thudc loai nao sau day?
A. HbA..
B. HbC.
C. HbE.
D. HbF.
E. HbS.
13. Céc yéu tb nao sau ddy déu lam giam 4i luc cua Hemoglobin véi Oxy Ngoai trir:
Nhiét do tang.
pH giam.
Phan 4p CO, tang.
Chét 2,3 DPG giam..
Hop chit Phosphat luc hoat dong tang.

moow>»
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CAU TAO HOA HQC ENZYME
MUC TIEU BAI HQC: Sau khi hoc xong, sinh vién c6 kha ning:
1. Trinh bay dwoC Cdu triic cdn ban cua Enzym
2. Trinh bay duwoc cdach goi tén cua Enzym

3. Trinh bay duwoc vai tro cua Enzym trong y hoc

NOI DUNG

DPAI CUONG

Enzym 1a nhiing chét xac tac sinh hoc dic biét cia co thé séng, co ban chét 1a protein,

c6 tac dung xuc tac cho hau hét cac phan tng hoa sinh xay ra trong co thé sdng.

Enzym c6 mot s6 tinh chat gidng céc chét xtc tac hoa hoc théng thudng la:

- Céc enzym khong bi tiéu hao hodc dugc sinh ra thém trong qué trinh phan tng.

- Cac enzym khong tao ra phan ung, nhung ching 1am ting dang ké toc do phan

rng, ma nhiing phan (mg nay vén xay ra rat cham khi khong c6 sy xuc tac ciia enzym.

Enzym lam thay d6i toc d6 phan tmg nhung khong lam thay d6i hang sé can bang cua

phan rng ma no xtc tac.

Tuy nhién, ngodi cac tinh chat néu trén, enzym con c6 nhiing tinh chat khac véi tinh

chat cua cac chat hoa hoc thong thudng, 1a:

- Enzym c6 ban chat 1 protein.

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

- Céc enzym c6 thé hién tinh dic hiéu cao (dic hiéu tuyét ddi) dbi véi mot co chat,
nhung ciing c6 thé tinh dac hiéu rong rai hon (dic hiéu twong ddi) ddi véi mot vai
co chét ¢o cau trac gan gidng nhau.

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

Tat ca cac enzym déu co thé tinh ché dugc du 1a khéi lugng rat nho

1. CAUTRUC ENZYME
Ban chat 14 Protein

Phén tir luong rat I6n: 10. 000 — 100.000

Céu tao don gian hoic phirc tap
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1.1 Enzyme cau tao don gian
Khi thuy phan - acid amin
Vi du: Urease, Pepsin, Trypsin..
1.2 Enzyme ciu tao phuc tap
Gom hai phan: Protein (con goi enzym protein), phi protid (con goi enzym
proteid)
- Nhom ngoai gan chat véi protein, kho tach: hé thdng Cytochrom va mot sé
enzym oxy hoéa: oxydase, catalase, peroxydase
- Nhom ngoai:
Néu nhom ngoai két hop chit véi apoenzym dwoc goi 1a nhém thém
(prosthetic)
Néu nhom ngoai d& tach khoi apoenzym goi 1a coenzym
- Cac Coenzym thuong co6 cac vit nhom B
2. PAC PIEM CUA ENZYME
Cac enzym c6 tinh dac hiéu cao
M&i enzym chi xtic tic mot phan tng hoa hoc
Enzym con c¢6 dang phuc hop 1a da enzym—> xuc tac cac bude khac nhau cua mot
qua trinh phan tng
3. CACH GOI TEN VA PHAN LOAI ENZYM
3.1. Cach goi tén enzym : c6 4 cach goi tén enzym
3.1.1. Tén co chit va thém tiép vi ngir ase. Vi du : co chit 13 ure tén enzym 13 urease,
co chat 1a protein tén enzym la proteinase, ...
3.1.2. Tén tic dung va thém tiép vi ngit ase. Vi du: tac dung oxy hoa, enzym la
oxidase, tac dung trao ddi amin enzym la amino transferase, tac dung khir nhom CO,,
enzym la decarboxylase,...
3.1.3. Tén co chit, tic dung va thém tiép vi ngir ase. Vi du : co chét 13 lactat va tac
dung 1a khtr hydro thi tén enzym la lactat dehydrogenase, co chat 1a tyrosin va tac
dung 1a khir nhdém CO, thi tén enzym la tyrosin decarboxylase,...
3.1.4. Tén thwong goi : cdch goi tén nay khéng cé tiép vi ngik ase. Vi du : pepsin,

trypsin, chymotrypsin,...
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3.2  Phan loai enzym

Khi sb lwong enzym duoc tach chiét, tinh sach va xac dinh dic tinh 1én dén con
s6 hang nghin, viéc goi tén va phan loai tré nén phuc tap. Pé chuan hoa cach goi tén
va phan loai enzym, Hiép hoi enzym québc té (Enzyme Commission : EC) di phan loai
enzym theo phan tng ma chung xuc tac, thanh 6 loai (class), theo th ty tir 1 dén 6,
mdi loai duoc chia thanh cac dudi 16p (subclass), mdi 16p dudi lai duge chia thanh cac
nhém (sub-subclass), mdi nhém gébm mét s6 enzym. Nhu vay mdi enzym déu duoc ky
hiéu bing mot mé sb EC chira 4 chit s6, cach nhau boi cac diu chdm thap phan. Chi
sb thir nhat chi loai enzym, chit s6 th hai chi [6p dudi, chix s6 thir ba chi nhém va chi
s6 thu tu chi tén ciia ban than timg enzym riéng biét trong nhém. Vi du: enzym
hexokinase c6 ky hiéu 1a EC 2.7.1.1. la enzym thudc loai 2, dudi 16p 1a 7, thugc nhom
1 va c6 s6 tha ty ciia enzym trong nhom 1a 1.

Séau loai enzym dugc sap xép theo thir tu sau :
3.2.1 Enzym oxy hoa khwr (oxidoreductase) : 1a loai enzym xuc tac cho phan ung
oxy héa va phan &ng khtr, nghia 1a cac phan tng c6 sy trao doi H hoic dién tir theo
phan ung tong quat sau

AH, + B — A + BH,
L oai enzym oxy hoa khir gom cac dudi 16p :
- Cac dehydrogenase : sir dung cac phan tir khong phai oxy (vi du :

NAD") 1am chat nhan dién tir. Vi du : lactat dehydrogenase, malat dehydrogenase.. ..

- Céc oxidase : sir dung oxy nhu mét chat nhan dién tir nhung
khong tham gia vao thanh phan co chat. Vi du : cytochrom oxidase, xanthin oxidase, ...

- Céc reductase : dwa H va dién tir vao co chat. Vi du : p-cetoacyl-
ACP reductase.

- Catalase : xtc tac phan tng : H,0, +H,0, — O, +2H,0

- Céc peroxidase: xuc tac phan ung: H,0O, +AH, — A +2H,0

- Cac oxygenase (hydroxylase): gan mot nguyén tir O vao co chat.
Vi du: cytochrom P-450 xuc tac phan ung: RH + NADPH + H* +O, — ROH +
NADP* + H,0, phenylalanin hydroxylase,...
3.2.2. Enzym vdn chuyén nhém (transferase): 1a loai enzym xuc tac cho phan ung
van chuyén mot nhém hoa hoc (khéng phai hydro) gitra hai co chit theo phan @ng tong

quat sau:
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AX+B— A+BX

Loai enzym vén chuyén nhém gdm cac duéi 16p:

- Céc aminotransferase: chuyén nhom —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,...

- Céac acyl-, metyl-, glucosyl-transferase, phosphrylase: chuyén céc
nhém tuong tng vao co chat. Vi du: acyl CoA-cholesterol acyl transferase (ACAT),
glycogen phosphorylase,...

- Cac kinase: chuyén géc —PO; tir ATP vao co chat. Vi du:
hexokinase, nucleoside diphospho kinase. PEP carboxykinase,...

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

- Céc polymerase: chuyén cac nucleotid tir cac nucleotide triphosphat
(NTP) vao phan tt DNA hodac RNA. Vi du: cac DNA polymerase, cac RNA
polymerase.

3.2.3. Enzym thiiy phén (hydrolase): 1a loai enzym xuc tic cho phan ng cat dut lién
két cua chat hoa hoc ban cach thay phan, nghia 1a phan Gng c6 su tham gia cta phan tur
nuéc, theo phan tng tong quat sau:
AB + H,O0 — AH + BOH

Loai enzym thuy phan gom cac duéi 16p:

- Cac esterase: thily phan lién két este. Vi du: triacylglycerol lipase.

- Cac glucosidase: thity phan lién két glycosid.

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

- Cac phosphatase: thily phan lién két este phosphat, tach géc PO3 khoi co
chat.

- Cac phospholipase: thuy phan lién két este phosphat trong phéan tir
phospholipid.

- Céac amidase: thiiy phan lién két N-osid. Vi du: nucleosidase.

- Céc desaminase: thiy phén lién két C-N, tach nhom amin ra khoi co chét. Vi

du: adenosin desaminase, guanin desaminase,...
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- Céc nuclease: thity phan cac lién két este phosphat trong phan tir DNA hoic
RNA.

3.2.4. Enzym phdn cdt (lyase): con goi 1a enzym tach nhom, 13 loai enzym xuc tac
cho phan &ng chuyén di mot nhom héa hoc khoi mot co chat ma khong co su tham gia
ctia phéan tir nuéc. Phan ¢ng tong quat nhu sau:

AB—>A+B

Loai enzym tach nhém gdm cac duéi 16p:

- Chc decarboxylase: tach phan tr CO, tr co chat. Vi du: pyruvat
decarboxylase, glutamate decarboxylase,...

- Céc aldolase: tach mot phan tir aldehyd tir co chat. Vi du: aldolase xtc tac
phan tng tach fructose 1,6-diphosphat thanh GAP va DHAP.

- Céac lyase: tach d6i mot phan tr ma khong co sy tham gia cia phan tir H,0.
Vi du: arginosuccinase.

- Céac hydratase: gin mot phan t H,O vao mot phan tir co chat. Vi du:
fumarase,

- Céc dehydratase: tach mot phan tir H,O khoi mot phéan tir co chat. Vi dy: p-
hydroxyacyl-ACP dehydratatase, -hydroxyacyl-CoA dehydratase,...

- Céc synthase: gan hai phan tir ma khong can sy tham gia cia ATP dé cung
cip ning luong. Vi du: ATP synthase, citrat synthase, glycogen synthase, acid béo
synthase, 6-levulenat synthase,...

3.2.5. Enzym dong phdn (isomerase): 13 loai enzym xtc tac cho phan ¢ng bién doi
giita cac dang dong phan cua chat hoa hoc. Phan ng tong quéat nhu sau:
ABC — ACB

Loai enzym ddng phan gém cac duéi 16p:

- Cac racemase: chuyén dang dong phén gitta day D va diy I

- Cac epimerase: chuyén dang ddng phan epi. Vi du: ribose 5- phosphat
epimerase.

- Cac isomerase: chuyén dang giita nhom ceton va nhom aldehyd. Vi duy:
phosphopentose isomerase.

- Céac mutase: chuyén nhom héa hoc giita cic nguyén tir trong mot phan ti.
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3.2.6. Enzym tong hop (ligase hoic synthetase): 1a loai enzym xtic tac cho phan wng
gan hai phin t v6i nhau thanh mot phan t& I6n hon, st dung ATP hoidc cac

nucleosidtriphosphat khac dé cung cip niang luong; phan tng tong quat nhu sau:

ATP ADP +Pi
A+B AB
Loai enzym tong hop gom cac dudi 16p:
- Cac synthetase: gin hai phan tir v6i sy tham gia cua ATP dé cung cip ning
luong.
- Cac carboxylase: gin CO, vao phan ti& co chat. Vi du: pyruvat
carboxylase,...
- Ligase: sir dung cho viéc gan 2 doan nucleotid véi nhau. Vi du: DNA ligase.
4.  SU PHAN BO ENZYME
4.1 Trong té bao
Lysosom: c6 AND —ase, ARN- ase, cathepsin, B-glycuronidase, uricase
Ty thé: cac enzym ctia chu trinh Krebs, enzym o xi hoa acid béo, chuyén amin, khir
amin. ..
Nhan: c¢o6 aldolase, enolase, ATP- ase, photphatase, photphoglyceraldehyd
dehydrogenase...
4.2 Trong céc t6 chic co quan
4.2.1 Loai enzym c6 ¢ nhiéu co quan:
Enzym phan huy Glucose, Aldolase, photphohexo isomerase ( PHI )
c6 trong: xuong, gan, ni€ém mac, ruot, than, nhau thai
4.2.2 Loai enzym c6 & nhiéu hon & mot s6 co quan:
GOT: ¢ gan, tim, co van
Creatin kinase: co van, co tim, nao
4.2.3 Loai enzym chi ¢c6 & mdt co quan:
Photphatase chi c6 & tién liét tuyén
4.2.4 Sy lién quan t61 xét nghiém:
C6 sy lién quan mat thiét, xem xét mtrc d6 dic hiéu cua enzym trong 1am sang
Qua thuyc té xét nghiém thay rang:
GOT : ¢ gan > Tim >> Co
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5.

GPT, SDH: ¢ gan >> Tim, co

CPK: ¢ gan << Tim << co

LDH: ¢ gan > Tim < co
4.3Enzyme & huyét trong
4.3.1 Enzym chtic nang huyét tuong:

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 c6 & mau twong duong hay cao hon céc to chirc, gdm 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 & mau tuong duong hay cao hon céc t6 chuc

4.3.2 Enzym khong c6 chic nang huyét tuong:

Gom cac enzym tir cac tuyén tiét ra: Amylase tir nudc bot, tuyén tuy

Lipase, pepsinoge, photphatase acid tir tuyén tién liét

Hoat do cac enzym & huyét twong rat thap

Céc enzym ndi bao binh thudong khong c6 & huyét twong ma gan chat véi cac thanh
phan dudi té bao

4.4Enzyme & nudc tiéu

Thudng c6 trong lugng phan tir thap, qua duoc than, chii yéu cé ngudn gc tir than
dugc tach ra trong qua trinh thay thé té bao

Enzym trong nudc tiéu con c6 thé ¢ nguon goc tir hong cau, bach cau, cac té bao
biéu mo, chit bai tiét cua cac tuyén va vi khuan ludn dao thai ra duong tiéu

LIEN QUAN ENZYME VA MQT SO BENH LY

5.1 Téng tong hep enzym:

- Photphatase acid tang 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 tang trong viém tuy

- CPK, LDH ting trong nhbi mau co tim
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- CPK tang trong viém da co
- Amylase, Lipase ting bai tiét tuy can tré
- Photphatase kiém ting khi tic duong dan mat

5.2 Giam tong hep enzym:
- Do khiém khuyét vé chuyén hoa
- Do bénh ly vé enzym
- Tén thuong nang co quan tong hop Enzym nhu:
- X0 gan, viém gan—> giam Cholinesterase
- Viém xo teo, ung thu da day - giam uropepsinogen, pepsin
- Than hu-> ting ddo thai ceruloplasmin ra nudc tiéu
6. UNG DUNG ENZYME TRONG Y HOQC
Enzyme c6 mot vi tri quan trong trong y hoc. Péc 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 ctia enzyme trong mau sinh vat.
- Xac dinh néng do co chit véi su ho tro cua thude thi 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 thubc vi du protease lam thudc tic nghén tim mach, tiéu mi vét
thuong, lam thong dudng ho hap, chong viém, lam thudc ting tiéu héa protein,
thanh phan cua cac loai thudc dung trong da 1idu va my pham. ..
Trong y hoc cac protease ciing duogc dung dé san xuit moi trudng dinh dudng dé
nudi cay vi sinh vat san xuat ra khang sinh, chat khang ddc... Ngoai ra ngudi ta
con dung enzyme protease dé co dic va tinh ché cac huyét thanh khang doc dé
chira bénh.
Amylase dugc 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

phan dé chira bénh thiéu enzyme tiéu héa.
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Duéi day 1a mot s6 enzyme sir 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 hoa
B-amylase Aspergylus oryzae tro tiéu hoa

Urate oxidase tai to hop

Saccaromyces cereviciae

Cao uric mau

Lipase Rhiropus arrhizus tro ti€u hoa

o- amylase tuy heo tro tiéu hoa

[-amylase Aspergylus oryzae tro tiéu hoa

Papain Carica papaya Lam sach Nucleotid cua
dia dém cot song bi léch

Pepsin da day heo hd tro chic ning da
day, loét DD

Protease Bacillussubtilis Lam sach vét thuong

Serrapeptase Serratia E 15 Khang viém

Thrombin Huyét tuong nguoi Chay mau ngoai bién,
bénh fibrin

Plasmin Huyét tuong nguoi Lam sach vét thuong

Lactase Nhiéu ngudn Khong dung nap lactose

Urokinase Nudc tiéu nguoi hay té bao  Nhdi mau co tim cap

than nguoi
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CAU HOI LUQNG GIA

1. Phat biéu ding nhat vé Cau trac
cua Enzym :

A. Urease, Pepsin, Trypsin

B. Phén tt luong rat I6n: 10. 000 —

100.000

C. Khi thuy phan - acid amin

D. Protein (con goi enzym protein),

phi protid

2. Ban chét caa Enzym:

A. la Protein

B. 1a Lipoprotein

C. la Proteid

D. la Protease

3. Ban chit cua enzym c6 ciu tao

don gian:

A. la Protein

B. Khi thuy phan - acid amin

C. gan chat véi protein

D. gan chit véi protein, kho tach

4. Cac enzym nao sau day gan chat

V&1 protein, kho tach:

A. Urease, Pepsin, Trypsin

B. Oxydase, Catalase, Peroxydase

C. Peroxydase, photphatase, Trypsin

D. Amylase, photphatase,

Cholineterase

5. Enzym Amylase c6 trong:

A. C6 trong Gan, tim. Co van

B. Chi c6 trong tuyén noi tiét

C. C6 trong tuyén nudc bot, tuyén

tuy
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D. C¢ trong cac co quan

6. enzym oxyhoa - Khir 1a:

A. Transferase

B. Hydroxylase

C. Oxydoreductase

D. Cholineterase

7. Enzym thuy phan la:

A. Transferase

B. Hydroxylase

C. Oxydoreductase

D. Cholineterase

8. Cac Enzym sau la enzym thuy
phan:

A. Amylase, photphatase,

B. fructo 1,6 —diphotphat aldolase
C. Cholineterase , Isomerase

D. Aldolase, Amylase

9. Enzym co6 vai tro xuc tdc cac
phan Gng hoéa hoc khong c6 nudc
tham gia:

A. Lyase

B. Isomerase

C. Ligase

D. Oxydoreductase

10. Loai enzym c6 & nhiéu co quan
A. Creatin kinase

B. Photphatase

C. Aldolase

D. Enolase

11. Phat biéu nio sau day ding nhat
vé Enzym GOT:



A. 6 gan > Tim >> Co

B. ¢ gan >> Tim, co

C. & gan << Tim << co
D.o6gan>Tim<co

12. Phat biéu ndo sau ddy dung nhat
vé Enzym GPT:

A. & gan > Tim >> Co

B. ¢ gan >> Tim, co

C. 0 gan << Tim << co

D. 6 gan > Tim < co

13. Phat biéu ndo sau day dung nhat
vé Enzym LDH:

A. 6 gan > Tim >> Co

B. & gan >> Tim, co

C. 6 gan << Tim << co

D. § gan > Tim < co

14. Enzym nao sau day tang trong
viém gan

A. CPK

B. GPT

C.GOT

D. LDH

15. Cholinesterase tang trong truong
hop:

A. Loan dudng co tién trién

B. Carcinoma tién liét tuyén

C. Nhoi mau co tim

D. Than hu

16. Amylase, Lipase tang trong
treong hop:

A. Viém tuy

B. Than hu
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C. Viém da co

D. Téc duong dan mat

17. Enzym CPK tang trong truong
hop:

A. Khi than hu

B. Viém da co

C. Téc duong dan mat

D. Viém gan

18. Photphatase Kkiém ting trong
truong hop:

A. Carcinoma tién liét tuyén

B. Loan dudng co tién trién

C. Nhdi méu co tim
D. Tic duong dan mat
19. Cholinesterase giam trong
trueong hop:

A. Viém xo teo, ung thu da day

B. x0 gan, viém gan

C. Amylase, Lipase

D. CPK, aldolase

20. Pepsin giam trong truong hop:
A. Viém xo teo, ung thu da day

B. Xo gan, viém gan

C. Amylase, Lipase

D. CPK, aldolase



HORMON

Muc tiéu
1. Trinh bay dugc khai niém, phan loai hormon
2. Trinh bay duogc cac hormon va tac dung cua ching trén cac co quan chiu
tac dong.

1. Dinh nghia

Hormon 14 chit xtc tac sinh hoc, c6 ban chét 1a peptid, acid amin hoac
steroid do nhing co quan dic biét tiét ra va d6 thiang vao mau. Hormon cé chirc
nang diéu hoa hoat dong ctia mot s6 t churc khac.

2. Phan loai hormon
Can cir vao cdu tgo hod hoc c6 thé chia hormone thanh 3 logi
- Peptid: C6 tr 3- 200 acid amin, gom cac hormone cua hypothalamus,

hypophyse va insuline, glucagon cua tuyén tuy, hormon cua tuyén can giap,
hormon tiéu hda va hormon rau thai.

- Dan xuét caa a.amin: bao gdm catecholamin tuy thuong than va thyroid
Cua giap trang.

- Hormon steroid: gdm hormone vo thugng than, hormon sinh duc.

3. Hormon c6 ciu tao 1a protein va peptld
3.1. Hormon viing duwéi ddi va tuyén yén

Vung dudi d6i tiét ra 2 loai hormon
Loai kich thich (releasing factor :RF)

Loai &c ché (inhibiting factor: IF)

RF va IF diéu hoa hoat dong cua tuyén yén, hormon lai di€u hoa hoat
dong cua cac tuyén sau yén, di€u nay dugc mo ta theo so do sau:
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Hormon Hormon Céc co quan chiu
vung dudi doi tuyén yén tac dung ctia hormon

tuyén yén
GRH

GIF
TRF TSH Tuyén giap

CRF ACTH V& thugng than
FSH - RF FSH

LH - RF LH

PRF

PIF
MRF

MIF
Vasopressin Mao mach

Oxytoxin T cung, tuyén sira

H.1: Sw diéu hoa h/ dong cia tuyén yén va vung duéi doi
(+) : Kich thich; (-)  :wucché
GH: Growth Hormon (hay STH: Somatotropin Hormon)
TSH: Thyroid Stimiulating Hormon
ACTH: Adrenocorticotrotin Hormon
FSH: Follicle Stimulating Hormon
LH: Luteinizing Hormon
P: Prolactin (hay LTH: Luteotropic Hormon)
MSH: Melanocyt  Stimulating Hormone
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3.2. Hormon rau thai

- HCG (human chorionic gonadotropin): Xuat hién trong mau va nudc
tiéu phu nit ¢6 thai ngay vao ngay dau cua thai nghén. HCG tang dan, cao nhat
vao thang thr 2 va thang tht 3 rdi giam dan, mit vai ba ngay trude khi sinh.

- HCP (human chrionic prolactin): Tac dung kich thich sy phat trién cla
tuyen stra, cO cau tao gan glong LTH.

- HCT (human chrionic thyrotropin) ¢6 tic dung gan giéng TSH.

3.3. Hormon ciia tuyén tuy:

- Insulin: Do té bao P cta dao langerhans tiét ra, gobm 2 chudi A va B;
chudi A gébm 30 a.a; B gdbm 21 a.a.

Insulin ¢6 tic dung lam giam Glucose trong mau bang cach ting thim
thau glucose qua mang té bao, ting phosphoryl héa glucose, giam tan tao dudng,
tang tong hop glycogen tir glucose.

- Glucagon: ‘
La mot polypeptid gobm 29 acid amin, tac dung tang duong mau do tang
cuong phan huy glycogen & gan.

3.4. Hormone cin giap

- Parathyroid hormone: c6 tac dung lam tdng calci mau do tdng phan huy
xuong, ting hap thu calci 6 rudt va éng luon xa cia than.

- Thyrocalcitonin: 1am ha calci mau bang cach trc ché phan hiy xuong,
tang dao thai calci va phospho & dng than.

3.6. Hormon tiéu héa ) )

- Gastrin: do hang vi ti€t ra c6 tac dung tang ti€t dich vi, tdng co bop da
day.

- Secrectin: tang tiét nudc, biacarbonat, dich tuy. Ngoai ra n con cé tac
dung gidng Glucagon.

- CCK - PZ (cholecystokinin - pancreozymin): ¢6 tac dung co bop tii mat,
tang tiét enzym dich tuy.

4. Hormon la din xuét ciia acid amin
4.1. Hormon tiy thugng than

Tuay thuong than tlet ra catecholamin gom hai chat adrenalin va
noradrenalin, ching 13 ddn xuat ciia phenylalanin va tyrosin.

Tac dung:

- Trén hé tim mach: Adrenalin c6 tic dung gidn mach & co xuong, &
tim nhu’ng lam co mach ¢ da, & céc tang 6 bung. Noradrenalin lam co mach toan
than nén gay ting huyét ap.

- Trén chuyén héa: Adrenalin kich thich phan hay glycogen ¢ gan va
co, lam tang duong mau qua trung gian la AMP vong, tang phan huy lipid.
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4.2. Hormon tuyén giap
Tuyén giap tiét ra 2 hormon thyroxin (T4) va triiodothyronin (T3), goi
chung 1a thyroid.

Tac dung: )
- Tang hap thu va st dung oxy tai cac t€ bao .

- Tang phan huy glycogen nén lam tdng glucose mau.
- Tang phan huy lipid.
- Tang tong hop protein.

5. Hormon steroid
5.1. Hormon vé thuwgng than
Vé thuong than tiét ra ba loai hormone steroid:
Mineralocorticoid (hormone cé tac dung 1én sy chuyén hoéa mudi

nudc).

Glucocorticoid (hormone c6 tac dung Ién su chuyén héa glucid 1a
chinh)

Androgen va estrogen (hormone sinh duc).
5.1.1. Hormon chuyén héa muéi nwéc

Chét chinh 14 aldosteron, c6 tac dung lam tang tai hap thu Na* & dng lugn
xa (do d6 1am ting tai hap thu nudc), ting bai tiét K*. Ngoai ra con ting du trir
glycogen ¢ gan, giam bach cau wa acid trong mau, ting kha ning chéng d& véi
céc stress cia co thé.

5.1.2. Hormon chuyén héa dwong

Gom cortisol, cortison, corticosteron. Cé tac dung ting du trit glycogen &
gan, kich thich tan tao duong. Tang thoai hoa acid amin va protein & co. Ngoai
ra, cortisol gitip co thé chdng lai stress, chdng di tng va lam giam phan Gng
viém,...

5.1.3. Hormon sinh duc vé thweng than
Tac dung cia chung thién vé tinh chét sinh duc nam nhung hoi yéu. Tang

thoai hoa protid, gdy & dong lipid va Na*. Néu hormon ndy c6 nhiéu ¢ phu nit thi
dan dén hién tuong nam hoa.
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5.2. Hormon sinh duc , ‘ ,

Cac hormon nay do cac tuyéen sinh duc (tinh hoan va budng trang) tiét ra,
c6 tac dung 18n sy phat trién cua cac co quan sinh duc nam va nir, Kiém soat cac
tinh chat sinh duc phy, chu ky kinh nguyét.

5.2.1. Hormon sinh duc nam: chu yéu Ia testosteron, do té bao k& (leydig) cua
tinh hoan tiét ra.

Testosteron cé tac dung kiém soat sy tao tinh dich, sy phat trién cua co
quan sinh duc phy; kich thich tong hop protein, dic biét 1a su téng hop co,
Xuong.

5.2.2. Hormon sinh duc né# : c6 hai nhém estrogen va progesteron. Estrogen
gom estradiol, estron, estriol.

Giai doan nang t6, buong tring tiét ra estrogen; giai doan hoang thé tiét ra
estrogen va progesteron. Trong thoi Ky c6 thai, rau thai cling tiét ra progesteron.

Ham lugng estrogen va progesteron trong nudc tiéu lién quan chat ché véi
chu ky kinh nguy¢t cia phuy nir.
Tac dung: 7 ’
Estrogen va progesteron co tac dung lam phat trién tir cung, tc ché co
bop, kich thich niém mac tiét ra niém dich, phat trién hé thong co, xuong, ting
lwu lwong méu, phat trién tuyén va.

Trong thoi ky co thai, progesteron can cho su phat trién cua rau, giit thai,
phat trién nang tuyén vi.

Dung liéu cao progesteron phdi hop véi estrogen cé tac dung wc ché sy
rung triing do tc ché phan hoi (feed back) ddi véi LH hoac LH - RF, d6 1a co
ché tac dung cua thudc tranh thai steroid tong hop.
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CAU HOI LUQNG GIA

Cau 1: Trinh bay dinh nghia hormon.

Cau 2: Phan loai Hormon

Cau 3: Li¢t ké cac hormon theo tirng loai cAu tao.

Cau 4: Tac dung cua hormon Ién céc co quan chiu tac dong
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OXY HOA SINH HQC

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién c6 kha ning
1. Trinh bay khdi niém,bdan chat su hé hdp té bao.
2. Trinh by co ché chudi hé hdp té bao.

3. Trinh bay dwoc hinh thdi va y nghia chudi hé hap té bao.

NOI DUNG
1. Khai niém sy ho hip cua té bao

-Oxy hoéa sinh hoc (s ho hap té bao): La qua trinh ctia hé théng cac phan tng
oxy hoa khir cila cac chat duge dua vao co thé va duoc chuyén hoa thanh ning lugng
dudi dang nhiét ning hay dudi dang ATP du trit trong co thé.

-Ho6 hap té bao: 1a su dot chay cac chat hitu co glucid, lipid va protid trong té
bao hay con goi 1a su oxy hoa khir té bao.

- Sy dot chay cac chat hitu co trong co thé hoan toan khac véi sy ddt chay cac
chat ngoai co thé. D6 1a qua trinh dot chay tir tir, ting budc , khong c6 ngon lua,
khong tang nhiét do, oxy cua khong khi thd vao khong tryc tiép phan ang véi carbon
va hydro cua chét hitu co va ning lugng dugc giai phong dan dan, hozc tich trit lai néu
chua can dén.

-La su hap thu va thai CO, ¢ tirng md, tirng té bao.

2. Ban chat sy ho hap cua té bao

Ban chat chii yéu cua su ho hap té bao 1a sy dot chay cac chat hitu co trong co
thé dé tao thanh khi carbonic va nudc , tao dugc nhiéu nang luong.

o Xét su dbt chay mot chat hitu co ngoai va trong co thé:dét chay hoan
toan mot phan tir glucose trong té bao hay trong dng nghiém déu cho san
pham nhu nhau va giai phong ciing mot nang luong.

CeH1,06.60,—6CO,+6H,0+688kcal

o O ngoai co thé:oxy cua khong khi tac dung truc tiép véi C,H cua chat
hitu co dé tao thanh CO,, H,O, phan ung xay ra manh mé, rat nhanh
chong, ning lugng giai phong ngay mét lic, nhiét d6 cao va co thé co

ngon lua..
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o O trong co thé :phan &ng xay ra trong diéu kién nhe nhang, nhiét d6 vira
phai (37° C), c6 su tham gia cua enzyme, oxy khong tac dung truc tiép
véi C,H dé lap tac tao CO, va H,O ma CO, duoc tao thanh tir phan tng
khir nhom —COOH (carboxyl) nhiing acid trung gian dugc tao thanh tu
qua trinh d6t chay, H,0O duoc tao thanh tir sy tham gia cia cac nguyén tir
hydro trong cac phan ¢ng oxy héa va ning luong giai phong dan.theo
thuyét hién dai thi sy ho hap té bao gom hai qua trinh.:

& Qud trinh dot chdy hydro dé tao thanh nwéc trong co thé: gdom nhiéu ching
tach dan hydro ra khoi co chat duoc van chuyén qua chudi dai cua cac chat
trung gian dé dua dén nguyén tr oxy. Trong qua trinh nay hydro va oxy duoc
hoat hoa thanh cac dang ion H* va 02'.Nhﬁ:ng ion nay hoat dong rat manh nén
khi gip nhau chiing dé dang tao thanh nuéc.

& Qud trinh van chuyén hydro téi oxy tao thanh nwéc: Qua trinh nay tao ra rat
nhiéu niang lugng cho co thé.Trong qua trinh phan Gmg oxy hoéa khir cia té bao
khong c6 sy tac dung tryc tiép cua oxy ddi véi hydro va carbon cua co chat
.Cho nén theo Szent Gyrgy thi xét téi cung nguyén li¢u trong bira an cua ching
ta 1a hydro
Vi du:Xét su oxy hoa cua mot bolyalcol
R-CHOH-CH,0OH (A)

1/20,
|-2H———H,0
R-CHOH-CHO (B)
JTH>0
OH
R-CHOH-CH -~ ©)
NOH
|-2H—»——H,0
1/20,
R-CHOH-COOH (D)
1-CO;
R-CH,OH (E)
Tong quat:A—B—C—D—E
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A,C 1a chét cho hydro
D:acid trung gian duoc tao thanh trong qua trinh chuyén hoa
- Chét hitu co duge tach dan ting cip 2H chuyén toi oxy dé tao ra H,0 va
trong qua trinh thoi hoa d6 s& tao thanh acid carboxyl va su khir carboxyl dé tao CO,
trong co thé ,nd xay ra theo cac giai doan:
*Khir carboxyl:RCOOH—RH+CO,
Giai phong mot it nang lugng va nang lugng d6 toéa ra dudi dang
nhiét,khong str dung dugc va khong co6 sy tham gia cua oxy
+ Tao H,0:Ciap 2H tach khoi SH, dwoc van chuyén qua mot hé thong enzyme cua
chudi HHTB & mang trong ciia ty thé dua t&i oxy th vao,trong qué trinh d6 H,
s& nha e thanh ion H' (dang hoat héa cuiia hydro) va oxy nhan e tré thanh ion O
(dang hoat hoa cua oxy).Hai dang hoat hoa nay két hop tao H,0.Qua trinh nay
Xay ra & mang trong cua ti thé. La qua trinh tach dan hydro ra khoi co chat va
van chuyén hydro qua mot chudi dai cac chét trung gian, cudi cung toi oXxy.
Hydro va oxy déu dugc hoat hoa thanh dang ion nén khi gip nhau dé tao thanh
nuoc
Céc yéu t tham gia tao nudc:
+ Co chét cho hydro
+ Cac enzym van chuyén hydro gom cac dehydrogenase diac hiéu co coenzym la
NAD+(NADP+), FAD, CoQ
Céc enzym van chuyén dién tir gdm céc citocrom, citocrom oxydase
Sy van chuyén hydro va dién tir trong chudi ho hap té bao theo thir tir tir thé ning oxy
héa khtr thap téi thé nang oxy hoa khir cao
=Co su cho va nhan e nén thuc chat cia sy HHTB 1a qua trinh oxy hoéa-khtr va
né xay ra trong co thé nén goi 1a oxy hoéa-khir sinh hoc giai phong ning luong cho co
thé sir dung. D6 1a ngudn ning luong phong phi cho co thé.
-San pham cudi cung va Q toa ra:
CeH1,06+60,—6C0O,+6H,0+686kcal
-biéu kién:t°=37°C,P=1atm
-Cach xay ra:
+Oxy khéng truc tiép tac dung véi C,H dé tao ra CO, va H,0
+Nang luong duoc giai phong dan.tir tir,theo ting giai doan.
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CO,duogc tao thanh tir phan ung khtr carboxyl (-COOH) tur cac axit trung gian
duoc tao thanh
R-COOH—»R-H+CO;,
Decaboxylase
Qua trinh van chuyén hydro va dién tir t6i oxy tao thanh nudc giai phong rat nhiéu
ning lugng cho co thé sir dung
3. Chudi hé hap té bao:

3.1. Khai niém:

Chudi ho hép té bao 12 mot hé thdng cac enzyme xiic tac van chuyén H'va e tir
co chat dén phan tir oxy dé tao H,0.

3.2. Céac yéu to tham gia:

o Enzym van chuyén hydro gom:cac dehydrogenase dic hiéu, co
coenzyme NAD",FAD, FMN.

. Enzym van chuyén dién tir gdm hé thdng cytocrom.

° Ngoai ra con cd6 mot sb enzyme phu nhu catalase, peroxydase,
vitamin , gluctathion.

e Chuyén hoa trung gian ciia cac qua trinh chuén héa cac chat glucid, lipid, protid
va dic biét 1a chu trinh acid citric c6 nhiéu chit trung gian 14 co chat cung cip
hydro.

e Dehydrogenase(DH) c6 coenzyme 1a NAD®. Dehydrogenase c6 chtra coenzyme
FMN hoac FAD.Loai nay con c6 tén goi la Flavoprotein(FP) hay protein vang
do phan coenzyme gan chat véi phan apoenzym.

e Céic DH va NAD" 1 nhitng chat khir manh hon . nhin chung cac DH cé chra
flavin xtic tic phan Gng hinh thanh lién két d6i trong phan tu,

e Ubiquinon: 1a mot chat c6 ban chat lipid duoc tach ra tir ty thé, con goi 1a
coenzyme Q.

e Hé thong cytocrom: bao gom hang chuc enzyme c6 ban chat gan giéng hem,
nhom ngoai 13 nhan pophyrin gin chit vao apoenenzym, xtc tac qua trinh van
chuyén dién tir nho sw ¢6 mit caa ion Fe*3/Fe*?( cytb,cytc,cyta), Cu*¥/Cu*?(cyt

az)....
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e Cyt a va cyt ag gan chat ch& véi nhau tao thanh mot phicc hop 1a cytocrom
oxydase c6 nhiém vu xtc tac qua trinh van chuyén dién tir tryc tiép t6i oxy tho
Vao.

e Oxy phan tir thd vao qua phoi c6 thé ning oxy héa khir chuan(Eo”) 16n nhat
trong toan bd cac hé thdng oxy hoa khir cia té bao cho nén oxy 1a chit cudi
cung cua chudi ho hap té bao nhan dién tir bién O sin sang két hop véi 2H*
tao thanh H,O.

e Mot sb enzyme khac: peroxydase, superoxyd dismutase,.. .

e Thu ty hoat dong cua enzyme duoc sip xép nghiém nghat theo thé nang oxy
hoa khir tir thap dén cao, dién tir dwgc chuyén van trong chudi ho hip té bao
theo tirng ching di tir chat mang dién tich am nhét dén oxy.

Co chit—-NAD"—-FMN—CoQ—Cytb—Cytc;—CytcCyt(at+az)— O,

3.3. Co ché chudi ho hap té bao:

Gom 6 giai doan:

3.3.1. Giai doan 1:

Tach H, ra khoi co chat bai enzim c6 chtra nicotiamic (NAD, NADP).

Thong thudng hydro duoc tach ra tir co chat boi dehydro genase co coenzyme
NAD"(hoic NADP™).

Hydro caa co chat gan vao NAD", co chét tir dang khtr chuyén thanh dang oxy
héa va nguoc lai NAD" tir dang oxy héa chuyén sang dang khir .Mdi co chat c6 mot
dehydrogenase dac hi¢u twong tng.

SH, +NAD"—=S+NADH+H"

NADH khong thé ty oxy héa boi oxy duoc,nghia 1a khong thé truc tiép chuyén
hydro cho oxy ma phai chuyén sang cho dehydrogenase khac c6 coenzyme la FMN
hoac FAD.

Viy co chat 1a chat cho H,,enzym 1a chat nhan H,. NDA,NADH chuyén sang

dang khir 1a NADH, hoac NADPH,,
XH; +NAD—NADH,,

3.3.2.  Giai doan 2:

H, tr NAD hoic NADP dugc chuyén sang enzym vang cd coenzym 1a FAD

hoac FMN.
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NADH (hoac NADPH) bi oxy hoéa bdi dehydrogenase.Enzym nay la mot
flavoprotein c6 nhém phu 13 FMN hoic Fad.Hai electron duoc chuyén tir NADH+H"
to6i FMN( hoac FAD) cho FMNH,( hoac FADH,).

Khi d6 NADH, va NADPH, 1a co chét 1a chat cho H, va enzym vang la chat
nhan H,.

NADH, + FAD -NAD+FADH,

NADH dehydrogenase ciing chtra sit,chat ndy git vai trd chuyén electron.Sit
khong tham gia vao mdt nhom hem nao.NADH dehydrogenase 1a mdt protein khong
thudc hem.

Chu y:Mot s6 flavoenzym c6 kha nang nhan tryc tiép tir co chat.

3.3.3. Giai doan 3:

H, dugc chuyén tir FADH, sang coenzym Q

FADH, + CoQ(dang oxy héa) — FAD +COQH,(dang khtr)

Coenzym Q 1a mot dan xuat quinon,con dugc goi 1a ubiquinon.Coenzym Q 13
mét chat tic dung chuyén van kha linh hoat electron giita flavoprotein va hé théng
cytocrom.Khi nhan H*va electron,coenzyme Q tir dang oxy hoa (quinon) chuyén thanh
dang khu.

3.3.4. Giai doan 4:

Chuyén dién tir tir coenzym Q dén hé thong cytocrom va tach H, dudi dang H*,
COQ tro lai dang oxy hoa con Cytcrom trd lai dang khir.

FADH, , 2CytFe** — FAD +2H"CytFe*

Cac enzyme van chuyén electron tr CoQH, dén oxy.dé 1a hé thdng cac
xytocrom,né giit vai trd trung tim trong hd hap té bao.Mdi cytocrom 1a mét protein
chuyén van electron c6 chira nhom ngoai hem.O cac phan tir xytocrom,nguyén tir sat
lién tuc di tir trang thai st hai(Fe*")sang trang st ba(Fe**)-dang oxy héa trong qua
trinh van chuyén electron.

Nhom hem chuyén van mot electron;nguoc lai voi NADH, flavin va coenzi, Q
1a nhitng chat chuyén vén 2 electron.

C6 5 cytocrom giita CoQ va O, trong chudi chuyén van e.thé nang oxy hoa khir
tang theo thir ty cytb,cytc,,cytc,cyta,cytas.Cac cytocrom ndy cé cdu trac va tinh chat
khéc nhau.

Dién tir chuyén tir Cyt nay sang Cyt khac theo thi ty:
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Cytc —>—=Cytc —»>—Cyta

Trong do:

-Nhém phu cta cytocrom b,cy,c 12 protoporphyrin c6 sat,con dugc goi 13 hem
gidng nhu nhém phu ciia myoglobin va hemoglobin.

-Cytorom a va ag 1a nhitng thanh phan cudi cua chudi ho hap té bao,é dang mot
phtrc chat,goi 1a cytocrom oxydase.

3.3.5. Giai doan 5:
bién tur cua hé théng cytocrom dugc chuyén téi enzym Cytocrom a3 hay (wFe®")
2CytaFe** +2wFe** —CytaFe® + 2wFe*

3.3.6. Giai doan 6:

Pién tir chuyén tir dang khir cua cytocrom oxydase (w Fe**) dén oxy phan tur
khi troi thd vao va bién né thanh oxy hoat hoa.
2wFe** +1/20, — wFe* + 0,

Qua trinh van chuyén electron qua hé thong cytocrom téi oxy co6 thé viét nhu

sau:
2e + 2.cytb Fe* — 2.cytbFe?*
2 cyth Fe?* + 2cytc, — 2.cytb Fe*t  +2 cytc; Fe?*
2 cytc,Fe?* +  2cytc Fe** — 2 cyte; Fe®*" +2 cytc Fe®*
2 cytc Fe”* + 2cytaFe* — 2cytc Fe**  +2cyta Fe**
2 cyta Fe?* +  2cytagFe® —2cytaFe® +2 cytagFe®
2 cytag Fe®* +  1/20, — 2cytas +1/20*

-So @6 chudi hé hap té bao (tir co chat SH, t6i oxy phén tir qua NAD, flavoprotein,
coenzyme Q, hé thong cytocrom).
C6 4 loai chudi ho hap té bao:
e Chudi ho hap té bao binh thudng:
Cochit — NAD — citocrom —  oxy
. Chudi ho hap té bao dai: Khi oxy héa co chét 1a acid pyruvi va acid a-
cetoglutaric,hydro tach ra tir co chat gan vao lipothiamin pyrophosphate(LTPP) roi
mai dén NAD”.
Co chit = LTPP—NAD"—Flavoprotein—cytocrom—oxy
. Chudi ho hap té bao ngan:Truong hop oxy hoa acid béo,hydro tir co chat
chuyén thang téi FAD.
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Co chat —Flavoprotein—Cytocrom—oxy
o Chudi ho hap té bao rit ngan:Truong hop nay,chi c6 mot hay haihay khong c6
cytocrom nao tham gia vao chudi ho hap té bao,nhu trudng hop oxy hoa L hoic D-
acid amin do tac dung cua mot sé enzim:Acid amin oxydase,hydro tach ra tir acid
amin boi flavoenzim dwgc chuyén truc tiép toi oxy va tao thanh hydriperoxyd

Co chiat—Flavoprotein—oxy

Flavoprotein — H, +O, —Flavoprotein +H,0,

Két qua ctia chudi ho hap té bao 1a H,O,nhung ¢ truong hop oxy duoc hoat
hoa dudi dang O',do do tao ra H,0,
Sau d6 H,0, lap tic bi phan huy bai catclase:
catalase
H,0, H,0 +1/20,

Qua trinh van chuyén hydro dén oxy tao ra H,0 thyc chit 1a mot qué trinh trao
doi electron mot cach lién tuc.Ban chat caa nd 1a mét qua trinh oxy hoa khir. Vi vdy ho
hap té bao 1a mot qué trinh oxy hoa khu.

4. Mot s6 hinh thai khac nhau ctia chudi ho hap té bao
« Chudi hé hap té bao binh thuong cho 3 ATP
Cochit —NAD — FAD —héthong Cyt — 02
! ! !
ATP ATP ATP
(11000 calo) (16000 calo) (25000 calo)
« Chudi hé hip té bao binh thuong cho 4 ATP H2 gin vao lipothiamin
pyrophosphat(LTPP) trudc khi chuyén sang NAD.
* Co chat— LTPP -NAD—FAD—hé théng Cyt—O,
! ! Vool
ATP  ATP ATP ATP
«  Chudi ho hap té bao binh thuong cho 2 ATP
Cochit — FAD —HéthéngCyt—> O
! !
ATP ATP
5. Y nghia chudi ho hap té bao:
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C6 sy van chuyén oxy va dién tir lan lugt ting chang va theo thar ty nhat dinh va giai

phoéng ning luong cho co thé st dung

Co chat
(11000 calo)

(16000 calo)

—NAD — FAD — héthéngCyt — O2
(25000 calo)

« Ning lugng giai phong ting ching phu hop véi diéu kién séng, mot téa ra ¢

dang nhiét, mot phén tich trit lai cho co thé.

CAU HOI LUQNG GIA.

1.

Ning luong du trit trong co thé
o dang.
A. ATP.
B. Nhiét nang.
C. ALP.
D. ASP.
Qua trinh dot chay chét hiru co
trong co thé thi.
A. Nang lugng giai phong tur
tu.
B. Oxy tham gia truc tiép
dbt chay chat hitu co.
C. Nang lugng giai phong
cung luc.
D. Tat ca déu dung.
Chudi ho hap té bao gom cd
A. 4 giai doan.
B. 5 giai doan.
C. 6 giai doan.
D. 7 giai doan.
Giai doan 1 cua chudi ho hip té
bao thi H2 duoc tach ra khéi co
chat nho enzyme c6 co chét 1a
A. NAD, NADP.
B. NADP,NADPH.
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C. NAPH, NADP.
D. NAP, NADD.

. Giai doan 2 cua chudi ho hap té

bao thi H2 duogc tach ra khéi co
chat nho enzyme c6 co chat 1a
A. NAD, NADP.
B. NADP,NADPH.
C. NAPH, NADP.
D. FAD, FMN.

. Giai doan 3 cua chudi ho hap té

bao thi H2 dugc chuyén tur
FADH?2 sang.

A. Coenzyme Q.

B. FMN.

C. ADH.

D. ALDP.

. ATP la.

A. Adenosin triphosphat.
B. Acid amin toan phan.
C. Alphachymo strypin.

D. La m& cua co thé.

. ADP la.

A. Adenosin diphosphat.
B. Adenosic diphosphat.



C. Amino diphosphat.
D. Amino dehydrophosphat.
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CHUYEN HOA GLUCID

MUC TIEU BAI HQC: sau khi hoc xong bai nay sinh vién cé kha niing:
Trinh bai dwoc qud trinh tiéu héa va hdp thu Glucid

Trinh bai dwoce nhitng con dwong chuyén héa chinh cia Glucid
Trinh bai dwoc qud trinh sinh tong hop Glycogen

Trinh bai dwoc dac diem chuyén hoa Glucid o cac mo

o ~ e

Néu dwoc nhitng nguyén nhan gay réi loan chuyén héa Glucid

NOI DUNG
1. TIEU HOA VA HAP THU GLUCID
1.1 Tiéu hoéa:
Xay ra chi yéu ¢ ruot non, dac biét 1a ta trang, nho cac enzym tiéu hoa twong
g thily phan thanh cac don vi cau tao 1a MS, vi tinh bot chiém lugng 16n nhat trong
thire an Glucid nén san pham tiéu hoa cubi cung chu yéu 1a glucose.
A amylase (G1-4G) (G1- 6G)

Tinh bot o-amylase  Hyaxtrin Maltose, isomaltose

Maltose —=22_ glucose + glucose

maltase

Lactose —22—3 galactose + glucose

lactase

Sacarose ——2>—» fructose + glucose

sacarase

Isomaltose ——=2_ glucose + glucose

isomaltase

1.2. Hap thu:

MS duoc hip thu tir dng rudt qua té bao niém mac rudt non vao mau theo 2 co

-Khuéch tan : tir noi c6 nong do cao dén noi c6 nong do thap

-Vdn chuyén tich cuc: nho su phosphoryl hoa, MS nao khé phosphoryl hoa thi
hap thu cham, van téc hap thu cia cac MS tir d& dén kho: galactose, glucose, fructose,
pentose.

Sy phdi hop caa hai co ché nay gitp su tiéu hoa Glucid nhanh. Cac MS hap thu

qua té bao niém mac rudt non, qua tinh mach ctra dén gan, & gan méau chay cham, té
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bao gan chuyén glucose thanh glycogen, mot so it con lai qua tinh mach trén gan vao
hé tuan hoan, dén co va cac mo khac.

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

endoglycosidase, nd dugc thai ra phan

Rubt non Gan Mau Cd, mb khéac

T D| |D
M ké| |ké

C glycogen .- glycogen

G >G ..., > G > G ..
> G > G-6P

v a@tatwl@hat

COZ” HZO khac

CO,, H,O
——

DTTB DNTB DTTB

Hinh 1.2: Van chuyén va chuyén héa Glucose sau hép thu
2. THOAI HOA GLUCID
Co chat cua chuyén héa Glucid 13 glucose dudi hai dang tu 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 phin
thanh glucose-1-phosphat (G1P) roi dong 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 héa Glucid theo con dwong hexose diphosphat (HDP):
2.1.1. Dién bién theo con dwong hexose diphosphat
Trong con duong hexose diphosphat c6 su tao thanh hexosediphosphat la
fructose-1,6-diphosphate (F1,6-DP, gom 3 giai doan, 14 khau phan ing
Giai dogn 1: 13 giai doan hoat héa, glucose dugc phosphoryl hoa 2 lan va dong
phan hoa tao thanh hexose diphosphat 1a F1,6-DP, tiéu thu ATP
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Giai doan 2: oxy hoa, tir F1,6-DP dén pyruvat, tao ATP va NADH, H".
Giai dogn 3: su bién doi tiép theo cua acid pyruvic trong diéu kién yém khi (tiéu
thu NADH,H" tao lactat) hoic hiéu khi ( tao H,0, CO,, ATP)
2.1.2. Nang luwong dw trit phdt sinh trong con dwong HDP:
Con dudng hexose diphosphat cung cip dén 60% tong niang lugng cua co thé
va 14 ngudn nang lugng khong thé thay thé hoan toan duoc.
- Tinh tr phan tir glucose tu do thi dugc 38 ATP.
- Tinh tir 1 phan t glucose trong glycogen thi dugc 39 ATP.
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diycagen

Glycogen phosphorylaze

Y
i' 1 J Oligotransferas
1B

1,6-glucosidasze
G

ATP ADP

', ;\ / I@' Phosphoglucomutase

I @ * GEP

Hexokinase I @ Phosphohexoizomeraze(PHI)
Glucokinase EE=

ATP

ADP q@ Phoszphofructokinaze(PFE1)
F,-DP

Fructol,b-diphosphat aldolaze
(Aldolase A)
PDA
Fﬁﬁ# @ Phoszphotrioze 1somerasze
Pvg

+
NAD Phosphoglyceraldehyd
NADH, |.|+4 dehydogenase (PGAD)

1,3-DPG

ADP
n ATP @ Phosphoglycerat kinaze

Hra

I Phoszphoglycerat mutaze

PG
I @ Enolaze
PEP

ADP @ Pyruvat kinase
TP <

NADT -
. Yém ki Hif ey > Ao CoA

s T o

LDH P¥D Gy,

Hinh 2.1: thoai hoa glucid theo con dwong HDP
2.2. Thoai hoa theo con duwong hexose monophosphat (HMP):

Glucose chi duoc phosphoryl - hoa mét lan tao glucose 6 phosphat (G6P)
Giai dogn 1 : oxy hoa truc tiép GgP thanh pentose phosphat
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Giai dogn 2: chu trinh pentose gdm nhiing phan wng chuyén nhiing mau 2C
nho enzym transcetolase va nhitng mau 3C nho enzym transaldolase. 3 GgP tao thanh
1PGA va 2FgP.

+ Diic diém con dwong HMP:

- Xay ra ¢ bao dich, cung cap phan Ié6n NADPH,H" cua cua té bao, dic biét
quan trong & gan va tuyén va (t6ng hop acid béo), vo thuong than (tdng hop steroid)

- Khi té bao can ribose 5P hon 1a NADPH,H" thi PGA va Fg¢P (liy tir duong
phan) tao thanh ribose 5P nho nhiing phan Ung nguoC cia transcetolase va
transaldolase.

So' dé thodi héa G theo con dwong HMP

NA.DP-I_ NADPI—I,H+
a-ATP, aep 7 > § phosphoglucono & lacton
G6PD
Gluconolactonase | + H,0
W
6 phusphnglunmaf
6PGD LM&DF
| | “"NADPHH'
isomerase
Ribose 5(P) > Ribukse 5 (P) + Go,
l apimerase
chu trinh pantosa | < v
| P J Xyluksa 5P

Hinh 2.2: thoai héa glucid theo con duwong HMP

3. TONG HQP GLUCID

3.1. Tong hep glycogen tir glucose

- Glycogen synthase (GS) xtc tac su gan ting goc glucose vao mach glycogen
béng lién két 1-4, tac dung kéo dai mach. Glucose duoc gén vao tir dang hoat hoa
UDPG (uridin diphosphat glucose)

- Khi mach glycogen dugc kéo dai khoang 6-11 glucose thi enzym tao nhanh
Amylo (a -1,4— a -1,6) transglucosidase (AT) chuyén mot doan gém 5-8 gc G sang
mach bén canh bang lién két 1-6 tao nén mach nhanh méi.
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- Glycogen synthase khong thé chuyén glucose tir UDP-G sang G tu do duoc,
n6 chi ¢ thé kéo dai nhanh glycogen. Vi vay, khi TB can kiét glycogen thi cin c6 mot
doan glycogen goi 1a doan méi vai sy tham gia cua mot protein dic hiéu 1a glycogenin,
nhém OH cua tyrosin cua glycogenin 1 noi gin goc glucose dau tién véi sy xdc tac
cua glycogen synthase khai dau.

3.2 Tan tao Glucid:

La sy tao thanh glucose va glycogen tir nhitng chat khong phai 1a Glucid: lactat,
pyruvat, chat trung gian trong chu trinh acid citric, glycerol, nhiéu acid amin sinh
duong.  Glucose cung cip ngudn ning lwong 16n can thiét cho co thé. Néu thirc an
khong cung cép du glucose co thé phai tao glucose tir cac chat khac. Tan tao glucose
quan trong ¢ ndo va hong cau, vi nguon niang lugng & d6 hau nhu chi 1a glucose. Khi
bi d6i glycogen ¢ gan chi du cung cap cho ndo khoang nira ngay. Do d6 tan tao
glucose (tir acid amin do thoai hoa protein, tir glycerol do thoai hoa lipid ) 1a dac biét
quan trong trong thoi gian d6i hoac hoat dong nhiéu.

4. PAC PIEM CHUYEN HOA GLUCID O CAC MO

4.1 Gan

- La b 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 co nhicu glucose can dy trit. Khi co
thé can G, glycogen bi phan huy thanh glucose nhd sy phosphoryl phan (9/10 s6
glucose & dang G1P ) va bi thuy phan nho glucosidase(1/10 s glucose & dang tu do).
G1P dugc dong phan héa thanh G6P, G6P bi thily 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 ning nhan glucose tir mau dé tong hop glycogen dur
trit cho riéng chiing, khong ¢ kha ning cung cp glucose cho mau vi khong c6 enzym
glucose-6-phosphatase.

- Glucose thoai hoa tao nang lugng 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
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cho co hoat dong hoic tai tao glycogen du trit. Quan hé chuyén héa gitta gan va co

dugc goi 1a chu trinh Cori (chu trinh acid lactic ).

GAN MAU co
’—> Glucose
Glycogen \_/GBP GQPC Glycogen
W fv
Pyruvat Pyruvat
CO,, H,O «— LDH LDH| —>» OgH .00
Lactat «—— Lactat —— > Lactat

Hinh 4.1,2: chu trinh acid lactic

4.3. M6 than kinh, nio:

O céc to chic than kinh va ndo, ngudn niang luong sir dung do qué trinh thoai
hoa glucose tu do trong mau theo duwdng hiéu khi 1a nguon duy nhat. Trong trang thai
nghi ngoi, ndo van st dung 20% luong oxy di né chi chiém 2% than trong. Diéu nay
giai thich tai sao cac ton thuong than kinh thuong xay ra do ha duong mau va sy nhay
cam rat cao cua ndo dbi véi trinh trang thiéu oxy.

5. PIEU HOA CHUYEN HOA GLUCID

5.1. Piéu hoa dwong huyét:

- Trong co thé binh thudng chuyén hoéa 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 thuong duong huyét 0,7 — 1,2 g/l (4,22 — 6,67mmol/l)

- Puong huyét ludn dugc on dinh nho sy can bang caa hai nguon:

B6 xung, cung cip glucose vao méau: ngudn ngoai sinh tir thirc an, ngudn nodi
sinh do phan giai glycogen va tan tao glucose
Str dung glucose va tong hop glycogen duy trit ¢ cac to chirc

- Glucose dugc lién tuc loc qua cau than va tai hép thu hoan toan qua 6ng than.

Khi lugong glucose mau vugt qua ngudng than (khoang 1,8g/1) thi glucose dugc thai

qua nudc tiéu.
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5.1.2 Cic hé théng diéu hoa dwong huyét :

5.1.3. Co ché diéu hoa dwong huyét :

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

- C6 nhiéu yéu té anh huong dén duong huyét, va cac yéu té 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 1a hé thong ting duong huyét va hé
théng ha duong huyét.

Adrenalin va glucagon:

- Kich thich gan phéan 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 duong huyét.

Insulin:

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

huyét.
75



Thyroxin: hormone tuyén giap

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

Glucocorticoid:

Hormon vé thuong than, 1am ting duong huyét bang cach ting tan tao glucose,
tang hap thu glucose & rudt, wc ché tidu dung glucose & cic mo ngoai gan, tang phéan ly
glycogen.

GH: Hormon tuyén yén truéc

Lam ting sy thaim glucose vao cac mo, giam tong hop glycogen, ting phan ly
glycogen, do d6 lam tang duong huyét.

ACTH: Hormon tuyén yén trude kich thich vé thugng than tiét hormon stereid
trong d6 c6 glucocorticord gay tang duong huyét.

5.1.4. Ha dwong huyét:

Thong thuong khi mac duong giam dudi 70mg/dl, nguoi ta coi 1a ha duong
huyét nhung triéu ching 1am sang thudng chi xay ra khi duong huyét & dudi muc 45-
50 mg/dl. Néu dudng huyét sau mot dém nhin doi 12 54mg/dl thi coi 1a c6 ha duong
huyét, nhung néu ciing muc nay do khoang 4 gio sau mot
bita an nhiéu cabohydrate hozc sau khi uéng dextroz thi khong goi 1a ha. Nhiing
nguyén nhan cua ha duong huyét:

5.1.5. Bénh dai thao dwong:

Pai thdo duong 1a mot bénh man tinh, c¢6 yéu td di truyén, do hau qua cia tinh
trang thiéu Insulin tuyét déi hoic twong ddi. Bénh dugc dic trung boi tinh trang ting
duong huyét cung véi cac réi loan vé chuyén hoa duong, dam, md, chat khoang. Céc
réi loan nay co thé dua dén cac bién chuang cip tinh, d& bi nhiém trung. ..

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

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 chi yéu va dé khang insulin
nhe)

Pai thao dwong trong thai ky:

Réi loan dung nap glucose khi mang thai.
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CAU HOI LUQNG GIA:
1. Trinh bay qua trinh tiéu hoa, hap thu glucid
2. Trinh bay dic diém, cic gai doan va ning lwong giai phong cua con dudng hexose
diphosphat.
3. Trinh bay qua trinh tong hop glycogen
4. Trinh bay ri loan chuyén héa glucid
5. Mé chira tong hop glycogen cao nhat la:
A. Co
B. Than
C. Gan
D. Nao
6. Gan c6 kha ning tong hop Glycogen tir:
A. Glucose, acid lactic, Triglycerid, cholesterol
B. Glucose, galactose, Fructose, pyruvat, acid amin
C. AcetylCoA, pyruvat, Lactat
D. Glucose, pyruvat, base purin
7. Enzym nao xuc tac phan &ng giai phong Glucose tw do:
A. Amylo 1-6 Glucosidase, Glucose 6- phosphatase
B. Hexokinase, Glucokinase
C. Phosphorylase , Hexokinase
D. Phosphorylase, Aldolase
8. Thoai h6a hoan toan mot phan tir Glucose trong diéu kién hiéu khi cung cap:
A. 2 ATP
B. 12 ATP
C. 30ATP
D. 38 ATP
9. Enzym khong c6 trong chu trinh HDP la:
A. Aldolaz
B. Gluconolactonase
C. Enolase

D. Pyruvat kinase
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10. Chon cau sai:

A. Co c6 thé du trir Glycogen va cung cip Glucose ty do vao mau

B. Gan du trit Glycogen cho toan co thé

C. Nho chiic ning glycogen, gan giit vai trd quan trong trong diéu hoa duong
huyét

D. Glucose-6-phosphatase khong c¢6 ¢ co
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CHUYEN HOA ACID AMIN, HEMOGLOBIN, ACID
NUCLEOTID VA SINH TONG HQP PROTEIN

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién cé kha niing
Trinh bay ding qud trinh tiéu héa va hap thu Protid.

Trinh bay dung qua trinh thodi hoa Protid.

Trinh bay ding qud trinh tong hop Protein.

Trinh bay dung qud trinh thodi hoa Hemoglobin

ok~ 0D E

Trinh bay ding su roi logn chuyén héa Protid.

NOQI DUNG
1. So db tong quat:

Chuyén hoa (sao chép) Giai ma (phién dich)
Tu nhan doi1 AND ARN Protein
(1) @)

2. Nhu ciu co thé:

- 1 gram protein/1kg/1 ngay
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- Tong hop protein cau trac va chic ning: Actin, myosin, collagen.....

« La thanh phan cau tao chu yéu chat nguyén sinh, hgp phan quan trong xay dung
nén cac bao quan, mang sinh chét...ciu tric da dang cua protein quy dinh moi dac
diém, hinh thai, giai phau cua co thé:

« Tao nén cic enzym xuc tac cac phan tng sinh hoa. Nay di biét khoang 3.500 loai
enzim. Moi loai tham gia mot phan ing xac dinh.

« Tao nén cac hocmon c6 chirc nang diéu hoa qua trinh trao ddi chét trong té bao,
co thé.

« Hinh thanh cac khang thé, c6 chirc ning bao vé co thé chéng lai cac vi khuan gay
bénh.

« Tham gia vao chirc ning van dong cua té bao va co thé.

« Phan gidi protein tao nang luong cung cip cho cic hoat dong séng cua té bao va
co the.

Tom lai, protein dam nhan nhiéu chirc ning lién quan dén toan b hoat dong séng cua
té bao, quy dinh tinh trang ctia co thé séng

- Téng hop protein sinh hoc: Enzym, mét sé6 hormone
Céc yéu t6 tham gia qua trinh tong hop protein:

Gom ¢6 5 yéu td sau day:
1/ Vai tro caa AND
2/ ARNm (ARN thong tin)
3/ ARNt (ARN van chuyén)
4/ ARNr (ARN riboxom)

5/ Cac yéu té mé dau, kéo dai va két thuc

80



Protein syvnthesis

1/ Ngudn géc:
Ngoai sinh: Protein dong vat, thuc vat, vi sinh vat, men bia
Noi sinh: Protein té bao bi thily phan thanh acid amin duoc goi 1a acid amin noi
sinh c6 tén 14 catepsin, c6 dic tinh va co ché gidng enzyme peptidase. Céac catepsin
nay nam trong lysosom, khi té bao bi chét mang lysosom v&, chung duoc giai phong
va tac dung 1én protein gay hién tuong tu ticu.
3. Tiéu hoa va hap thu:
- Xay ra trong ong tiéu hoa nhd enzym hé tiéu hoa
- Enzym thay phan polypeptide hay protein c6 tén peptidase hay proteinase, co
2 loai:
+ Endopeptidase: thuy phan trong chudi Pepsin, Trypsin
+ Exopeptidase: thity phan 2 dau chudi
- Exopeptidase: thiy phan 2 dau chudi Carboxypeptidase, Aminopeptidase
3.1. Tai da day
- Pepsin (pH 2-3) doi hoi mdi truong acid, nhd sy bai tiét HCI cuaa té bao
thanh.
- C6 kha ning tiéu héa collagen (t6 chirc lién két)
- Tiéu hoa protein ¢ da day chiém ~ 15%, tao ra proteoses, peptones va

polypeptides.

81



3.2. Tal rudt non:

Céac san pham tao thanh d6 vao ta trang, kich thich rudt non phoéng thich
cholecystokinin, kich thich tuyén tuy bai tiét cac proenzym, cac proenzym
theo cac dng dan ¢ tuy db vao rudt non va dugc hoat hoa thanh cac dang

hoat dong.

Tuy bai tiét

Bicarbonate: trung hoa dich vi acid

Trypsinogen

Chymotrypsinogen

Procarboxypeptidase

Proelastase

D6 1a cac dang khong hoat dong, co tac dung bao vé chinh tuyén tuy. Dong
thoi, tai tuy ludn c6 chat e ché trypsin.

Khi cac proenzym d6 vao rudt non dugc hoat héa thanh cac dang hoat dong

gitip thily phan tiép protein.

Rudt non bai tiét:

Aminopeptidase

Dipeptidase

Protein cau (dong vat) duoc thiiy phan hoan toan
Protein soi (collagen, keratin) dugc tiéu hoa mot phan

Protein ngil cdc duoc tiéu hoa khong hoan toan (do 16p cellulose).

4. HAP THU: AA duoc hép thu vao mang mao mach rudt non, roi téi tinh mach cira

va tr do téi gan va cac mo khac.

5. Thoai hoa protid:

5.1 Thodi héa protein ndi bao:

Protein té bao luon duoc ddi méi

5.2 Khtr amin

Tach nhom amin ra khéi acid amin dudi dang NH;

5.3 Amin hoa

La phan &ng tong hop acid amin (aa) tir acid o cetonic va NHj
Phan tng trao doi amin:
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Thuong xay ra ¢ tim gan, nao, than. Khong co6 su giai phong NHs, ma chi c6 su
chuyén gdc amin tir aa nay sang mot acid o cetonic dé tao thanh mot aa mai,
con ban tr¢ thanh acid a cetonic khac di vao chu trinh Kreds
6. San pham cudi cung cua su bién hoa aa:
6.1. NH;
6.2GLUTAMIN
Tinh chat:
- Khong doc, khong mang dién tich, nén dé van chuyén qua mang.
- La chét van chuyén NH*" chu yéu/huyét twong
- Ngudn cung cip nhém amin cho tong hop acid amin
- Tai gan, NH* phong thich tir glutamine s& dugc tdng hop thanh ure dao thai
ra nugce tiéu.
- Tai than, thuy phan glutamine cho NH*, tao mudi amon va dao thai theo
nuéc tiéu, gitp thai H* thang bang acid-base
- Thuy phan glutamine/than tang trong toan mau
UNG DUNG: NHjs ting trong mau gay:
- Giam pH mau
- Ton thuong té bao than kinh:

NH; qua hang rdo mau ndo, dan toi giam glutamate tao glutamine giy
giam o ketoglutarate cua ndo, dan toi giam oxaloacetate, anh hudng dén chu
trinh Krebs, thiéu nang luong cho nio, ton thuong té bio.

Ting glutamine trong ndo, giam du trir glutamate (glu can thiét cho tao céac
neurotransmitter nhu Y- aminobutyrat (GABA).
Ting glutamine ndo, thay doi chat gy tham thau trong té bao hach glial, gay
phu ndo.
- Suy té bao gan ning: xo gan giai doan cudi, nhiém doc, nhiém virus gay
hoai tir cép. ..
- Néi thong cira cha
- Di truyén do thiéu enzyme cua chu trinh ure.
Ung dung 1am sang:

Tang ure mau:
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Ngodi than: Giam luu lugng mau dén than, giam loc & cau than (suy tim sung huyét,
mét nudc mat mudi, mit mau...). Tac nghdn hé tiét niéu do soi, u tién liét tuyén. Tang
thoai hoa protein: chan thnurong, bong, sét..
Tai thdn: Viém cau than cip, viém ong than cap (ngod doc, truyén nham nhém méu)...
Viém than man tinh
Giam ure mau:

- Tiém truyén nhiéu glucose. Dai thao duong. Ton thwong gan ning.
7. Qua trinh tong hop protein:
Gom 2 giai doan:
Giai dogn 1: Tong hop ARN dé chuyén thong tin di truyén tir gen sang san pham
protéin (xem phan tong hop ARN)
Giai doan 2: Tong hop protéin & té bao chat gom 4 budc co ban

+ Buodc 1: Hoat hod axit amin. Cac axit amin ty do co6 trong bao chit duoc hoat
hoa nhd gan véi hop chat giau niang luong adendzintriphdtphat (ATP) dudi tac dung
ctia mot s6 loai enzim. Sau d6, nhé mét loai enzim dic hiéu khéc, axit amin da duoc
hoat hoa lai lién két v6i tARN tuong tng dé tao nén phurc hop axit amin — tARN (aa —
tARN).

+ Bue 2: Mo dau chudi polipeptit co sy tham gia cta riboxom, bo ba md dau
AUG, tARN axit amin m¢ dau tién vao rib6xém ddi mi cua ndé khdp voi ma mo dau
trén mARN theo NTBS. Két thuc giai doan mé dau

+ Bue 3: Kéo dai chudi polipeptit, tARN van chuyén axit amin thir nhét tién
vao 1iboxom ddi ma ciia n6 khdp voi ma mé dau cia mARN theo nguyén tic bo sung.
aa; — tARN t6i vi tri bén canh, d6i ma cua nod khép voi ma cda axit amin thi nhét trén
mARN theo nguyén tic bd sung. Enzim xtc tac tao thanh lién két peptit giira axit amin
mé dau va axit amin the nhat. Ribdoxém dich chuyén di mot bo ba trén mARN (su
chuyén vi) lam cho tARN mé dau roi khoi riboxéom. Tiép do, aa, — tARN tién vao
riboxom, d6i ma cua nd khép voi ma cia axit amin thi hai trén mARN theo nguyén
tac bo sung.

Lién két peptit gitra aal va aa2 dugc tao thanh. Sy chuyén vi lai xay ra, va ca
tiép tuc nhu vay cho dén khi riboxom tiép xuc véi bo ba tiép giap véi b ba két thuc

phan tir chudi polipeptit luc nay ¢ cau tric
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aaMb — aa; — aa, ... aan van con gén vo1 tARN axit amin thir n.

+ Burde 4: Két thiic chudi podlipeptit, Riboxom chuyén dich sang bo ba két thuc
lac nay nging qué trinh dich mi 2 tiéu phan cta ribdxom tach nhau ra tARN, axit
amin cudi cung dugc tach khoi chudi polipeptit. Mot enzim khac loai bo axit amin mé
dau giai phong chudi polipeptit.

Can luu ¥ trén m&i mARN cung lic ¢6 thé ¢ nhiéu riboxém truot qua véi
khoang cach 1a 51A ® 102A. Nghia 13 trén mdi mARN c6 thé téng hop nhiéu protéin
cung loai.

Sy tong hop protéin gop phan dam bao cho protéin thuc hién chirc ning biéu
hién tinh trang va cung cap nguyén liéu cdu tao nén cac bao quan va' dam nhan nhiéu
chtrc nang khac nhau.

8. Qua trinh chuyén hoa hemoglobin
8.1 T6ng hop hem
+ Tong hop globin
~Hemoglobin 13 mot porphyrinoprotein gom 2 thanh phan:
« Phan protein thuan c6 tén goi 1a Globin,dugc tao boi 4 chudi polypeptit
gom hai chudi o va hai chudi p.

*Phin nhom ngoai 1a Hem duoc tao bai nhan protoporphyrin IX va ion Fe®*

HOOC

COOH

GLOBIN
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8.2 Thoai héa hemoglobin:
8.2.1 Tiéu hoa: Hemoglobin hay mioglobin cia thirc an khi vao rudt dudi tac
dung cua enzyme tiéu hoa bi thity phan thanh hai phan: Hem va globin
+ Hem bi oxy héa thanh hematin, khé thap thu nén phan Ién bi thai theo
phan, mét phan nho bién doi duéi tac dung cua vi khuan rudt
+ Globin bi thuy phan thanh peptid va acid amin, duoc chuyén héa tiép
theo con duong chuyén hoa protid.
8.2.2 Thoai hoa Hemoglobin:
Doi sdng trung binh cua hong cau 1a khang 120 ngay. Sau khi hong cau
chét chii yéu ¢ hé théng lién vong ndi mé, tic & gan, tiy xuwong dic biét
1a 1ach. Hemoglobin duoc giai phong khoang 8dén 9 gam/ngay
+ So do thoai hda hemoglobin:bao gom tat ca cac phan dudi
8.2.2.1Tao biliverdin
8.2.2.2Tao bilirubin tu do: mau vang, khong tan trong nudc (2 goc propionate tao
lién két H noi phén tir)
Tu do: chua két hop véi acid glucuronic
Dboc hé than kinh
Phan tng nhan biét diazo cham—bilirubin gian tiép
250-300 mg duoc tao ra/ ngay
Nguon gac:

- 85% tir pha hay hong cau gia, 15% tir su tao nguyén hong cau khong hiéu
qua, chuyén hoa protein chira heme (myoglobin, cyochrome, peroxidase)
van chuyén trong mau boi albumin. Pén mang té bao gan, bilirubin tach
khoi phic hop véi albumin, dugc van Chuyén tich cuc vao té bao

- Du thira: — md ngoai mach: vang da; ndo: ton thuong nio.

8.2.2.3Tao Bilirubin lién hop:
+ 85% diglucuronate, 15% monoglucoronate, tan trong nude, khong doc,
phan tmg diazo nhanh—bilirubin tryc tiép.

- Phan ung Diazo (phan ttng Van Den Bergh)

- Bién d6i cua Bilirubin & ruot

- R&i loan chuyén hoa Hemoglobin
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Binh thuong trong huyét thanh: Bilirubin toan phan (Bi TP) < 10mg/l,
Bilirubin gian tiép (Bi GT) hay tu do (Bi TD) 2-8 mg/l (85% Bi TP),
Bilirubin tryc tiép (Bi TT) hay lién hop (Bi LH) 0-2mg/I (15% Bi TP)

Bi TP>20-25 mg/l: vang da

e Vang da truoc gan

Nguyén nhdn: tan huyét

Bénh homeglobin (Hbs, Thalasemia, Minkowski Chauffard...)

Thiéu G6PD

Bénh mién dich (truyén nham nhom mau, bat dong nhém mau Rh...)

Bénh mac phai (sét rét, sét xuat huyét, nhiém tring, nhiém doc dung moi
hiru co)

Vang da sinh 1y & tré so sinh (hé thong lién hop, thy thé mang té bao gan
chua phat trién binh thudng): ngay tht 2-3 sau sinh.

Xét nghiem:

Mau: Bi TD tang cao; Bi LH tang nhe¢/ binh thuong

Nudc tiéu, phan: urobilinogen ting

e Vang da tai gan

Nguyén nhan:

Bénh di truyén thiéu hut men lién hop bilirubin UDP glucoronyl transferase
Hoi chirng Crigler-Najjar (loai 1,11) : hoat tinh men bi giam

Bénh Gillbert: giam thu nhan bilirubin vao té bao gan, hoat tinh men giam
Bénh mic phai: viém gan do virus, nhiém ddc gan do hoa chét (chloroform,
acetaminophen...), X0 gan, ung thu gan

Xét nghiem:

Mau: Bi TD va LH déu ting

Nudc tiéu: urobilinogen ting (giam tai tao bilirubin), sac té mat (+)

Nguyén nhan:

Tac duong dan mat: soi mat, ung thu dau tuy, hach to chén ép duong dan
mat

Xét nghiem:
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- Mau: Bi LH tang la chinh
- Nudc tidu: mudi mat (+), sac té mat (+)

- Phan, nudc tiéu nhat mau
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CAU HOI LUQNG GIA
. Protein / plasma c6 chirc nang ngoai trur:
A. Tao ap suit keo ciia mau

B. Van chuyén lipid trong mau

C. Bao vé co thé

D. Van chuyén oxy

. Nhu cau protein cua co thé 1a.

A. 1g/kg thé trong/ngay.

B. 2g/kg thé trong/ngay.

C. 3g/kg thé trong/ngay.

D. 4g/kg thé trong/ngay.

. Acid amin noi sinh c¢o tén la.

A. Catepsin.

B. Calaxin.

C. Cathepsin.

D. Strypsin.

. Endopeptidase 1a enzyme thiy phan chudi.
A. Pepsin va strypsin.

B. Carboxylpeptidase va aminopeptidase.
C. Pepsin va aminopeptidase.

D. Carboxylpeptidase va strypsin.

. Exopeptidase 1a enzyme thiiy phan chudi.
A. Pepsin va strypsin.

B. Carboxylpeptidase va aminopeptidase.
C. Pepsin va aminopeptidase.

D. Carboxylpeptidase va strypsin.

. pH ¢ da day duy tri & mac 2-3 1a do acid.
A. HCI.

B. H,SO,.

C. H,COs.
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D. H3PO,
7. Khtr amin 1a phan rng tach amin ra khoi acid amin ¢ dang
A. NH,
B. N,
C. NH,CI.
D. NO,
8. Tai gan NH3 duoc chuyén hoa thanh
A. Ure.
B. Mudi amoni.

C. buong.
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HOA SINH THAN VA NUOC TIEU

MUC TIEU BAI HQC: sau khi hoc xong bai nay sinh vién cé kha ning:
Trinh bay chirc ndng bai tiét va c6 déic miedc tiéu.

Trinh bay dwoc i chuyén hod cdc chat trong thdn.

Trinh bay ding tinh chat Iy hod ciia nudc tiéu.

Tranh bay ding thanh phdn hod hoC Ciia nudc tiéu.

AN A

Trinh bay diing nhirng chdt bdt thuong trong mirdc tiéu.

NQI DUNG
DPAI CUONG

Hai than caa nguoi truéng thanh nang khoang 300g, chiém khoang 0.5% thé trong.
Tuy khéi luong than khong 16n nhung hoat dong cua than rat manh. Hang ngay c6 t6i
1000 dén 1500 lit mau qua than, trong d6 10% lam nhiém vy cung cap thirc dn, con
90% 1a nhiém vy bai tiét. Than s dung 8 - 10% oxy toan co thé, diéu d6 ndi lén
chuyén hoa manh mé xay ra & than. Than dong vai trd bai tiét quan trong nhat véi ba
nhiém vu:

- C6 dac nhitng chat can ba dao thai ra ngoai.

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

- Tham gia chuyén hoa cac chat.

1. CHUC NANG BAI TIET:

Su bai tiét nude tieu xay ra ¢ don vi chirc nang cua than 1a nephron. Mdi than c¢6
khoang mét triéu nephron, mdi nephron gdom mét bé mao mach dugc boc bai bao
Bowman, dng than (bao gom 6ng luon gan, quai helle, éng lugn xa, ong gop). Su bai
tiét nuwdc tiéu nho hai qua trinh siéu ko5c va tai hap thu. Siéu loc 1a gia doan dau cu
qua trinh tao thanh nudc tiéu. Hang ngay co toi 180 lit nudc tiéu ban dau duoc hinh
thanh

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

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

Huyét twong duoc loc qua mang Bowman. Dich loc d6 khéng co protein. Vi vay
nudc tiéu ban dau (nudc tiéu trong bowan, ndng do cac chat nhu protein trir huyét
trong). Bang viéc do d6 thanh thai, bang cac nghién ctru siéu ciu tric véi ki thuat tu
chup phong xa, mién dich hoéa hoc, ngudi ta di nhan biét rd rang cac yéu td khac nhau
anh huong dén qua trinh siéu loc cac chat c6 phan tir I6n nhu protein.

1.2. Sw tai hap thu & 6ng than

Ong than dugc cau tao boi mot 16p té bao co cau tao nhu nhung mao, cic chat
duoc tai hip thu & 6ng than rit khac nhau.
1.2.1. Chét khéng dworc tai hip thu

Mot s6 chat duoc dao thai qua cau than nhung khong duogc tai hap thu ¢ ong than
nhu insulin, mannitol... Vi vay do d¢ thanh thai ciia chat nay dé danh gia muc do ton
thuong cua cau than,

1.2.2. T4i hap thu hoan toan (glucose)

Trong diéu kién binh thudng gluocse duoc loc qua cau than vai tbe do 150g/24h
va hau nhu dugc tai hap thu hoan toan nén trong nudc tiéu chi c6 6mg/24h. Qua trinh
tai hap thu ¢ éng lwon 13 qua trinh van chuyén tich cuc can ning luong 13 ATP, sy van
chuyén nay kém theo sy hap thu natri. Khi van chuyén glucose khong bi phosphoryl
hoéa, chudi carbon ciing khong bi thay doi khi qua mang
1.2.3. T4i hap thu 99% (nwéc)

Nudc duoc tai hap thu & dng lugn gan, dng luon xa, quai Helle va dng gop. O ong
lwon gan nude duge tai hap thu 80%, sy tai hip thu nudc & day duoc goi 13 su tai hip
thu “bat budc”, nude dugc tai hap thu cing vai natri. Su tai hap thu natri, clo va nuéc
& day 1a twong dwong 1am cho nudc tiéu khéng bi co dic hoic pha lodng. O quai helle
va 6ng luon xa 90% luwong nude con lai duoc tai hap thu, phu thuoc vao ADH, mét
hormon chdng bai niéu. Hormon nay duoc ¢ dinh trén chat nhan dic biét cia mang
ng than.

1.2.4. Tai hip thu phan lén (Na*, CI', ure)

Sy tai hap thu natri rat phac tap, ¢ dng luon gan 70% mudi duogc tai hap thu. Su

hap thu thay d6i nguoc chiéu véi ap luc dong mach than. Luong mau dén than phan

phdi khong déu gitta vang vé nong va ving vd sau, & ddy hap thu mudi nhiéu hon.
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Yéu té chinh gay su héap thu chinh 1a ap lyc thay tinh trong mao mach ong than. Su
giam cua dong mau qua than (ha huyét ap, giam thé tich méau) thi su tai hap thu & dng
luon gan lai ting dé ha thap luong natri dao thai ra nudc tiéu va nguoc lai. O éng luon
gan lugng natri duoc tai hap thu 1a 16.800 mEq/24h. O dng luon xa khoang hon 10%
natri dugc tai hip thu, chiu anh huéng cua 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 dugc tai hap thu & dng luon gan. Pdi vai cac protein ¢ TLPT
nhé ciing dugce tai hip thu hau hét & dng luon gan nén dao thai ra nudc tiéu mot luong
khong dang ké. B4i véi albumin va protein ¢c6 TLPT 16n su loc ciia cau than rat it.
Nguoc lai ddi véi protein c6 TLPT nho su loc qua cau than dé dang.

Nho qua trinh tai hap thu ¢ 6ng than ma trong nudc tiéu ngudi binh thuong khoe
manh luogng protein rat thip. Cac xét nghiém thong thudng khéng phat hién dugc va

coi la khong co prtein.
Diuretic Sites of Action

Mannitel,
Acetazolamide  Thiazide, / Dt Comoluted
/

Metolazone /

CORTEX

MEDULA umetani
E|hauynwc.l§cwd. Spironolactone,
F de Triamterene

L Collecting
Duct

of Henle's Loop

Source: Mende (1990). Reprinted With Permission

Hinh 1: Chirc ning lgc cia than
2. CHUYEN HOA CAC CHAT TRONG THAN
O than qua trinh thoai ho4 xay ra manh mé& nham cung cap ning lugng cho than
hoat dong.
2.1. Chuyén hoa glucid
Nhitng phan (ng cta chu trinh Krebs xay ra rat manh nham cung cap niang luong

1a chu yéu.
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2.2. Chuyén hoa4 lipid

Chu yéu 1a thoai hoa dé cung cip ning luwong, mot lwong nhd phosphatid va
cholesterrol duoc tong hop ¢ than.
2.3. Chuyén hoa protid

Trong than c6 qua trinh khtr amin va trao d6i amin nhd enzym khir amin va
transaminase. Ngoai ra con c6 glutaminase thuy phan glutamin thanh acid glutamic va
NHs.

2.4. Chuyén hoa mudi nwéc

O té bao bng luwon xa, amoniac duoc tao ra cha yéu do thuy phan glutamin duéi tac
dung cua glutaminase. Amoniac khuéch tan thu dong ra nudc tiéu cing véi H+ dao
thai dudi dang mubi amon. Hang ngay c6 khoang 30-50mEq ion H+ duoc dao thai
dudi dang mudi amon va khoang 10-30mEq dudi dang mudi acid khac.

2.5. Chite niing ndi tiét

Than con ¢ vai tro diéu hao hang dinh ndi méi, thing bang nude, dién giai va
huyét ap thong ua hé thong renin — anginotensin.
2.6. Duy tri thiing biang kiém toan

Bai tiét acid ty do dugc sinh ra trong qua trinh chuyén hod céc chat.

Giir kiém bang cach tai hap thu NaHCOs.

Bai tiét NH," va mononatri phosphat: glutamin trong mau tg&i than nho
glutaminase phan ly thanh acid glutamic va NHj, NH; nhan H” tré thanh NHj" thay
thé ion Na* duoc tai hap thy caa cac mubi sulfat va phosphat tao thanh amoni sulfat va
phosphat thai ra ngoai nudc tiéu.
3.NUGC TIEU

Nudc tiéu 1a mot dich bai tiét quan trong nhat, trong d6 chira phan Ion cac chat can
ba ctia co thé. Nhimng thay doi vé chi s6 hoa 1y va dic biét 1a nhitng thay doi vé thanh
phan hoa hoc ciia nudce tieu phan anh cac réi loan chuyén hoéa.

3.1. Nhirng tinh chit Iy ho4 ciia nwéc tiéu
3.1.1 Lwong nwéc tiéu trong 24 gio

Binh thudng & ngudi 16n lugng nudce tiéu khoang 1,2 - 1.4 lit, lvong nuée ndy thay

d6i theo ché do an udng, lao dong, thoi tiét.

Trong truong hop bénh 1y:
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- 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.

- V6 niéu do ngdc doc thuy ngan, soi than, ha huyét ap (suy tim nang).
3.1.2. Tinh trong suét

Nudc tiéu méi bai tiét thuong trong. DE yén mot thoi gian hoi van duc do té bao
thuong bi va mucin, ngoai ra co thé ¢ cidn do acid uric, urat, phosphat. Cac cé@n nay bi
hoa tan khi dun néng hoac cho acid vao.

Van dyc khong mat khi dun néng hodc acid hoa nudc tiéu cé thé dugc tao thanh
bai mu, protein hodc mau. P6 1a nhitng trueong hop bénh 1y.
3.1.3. Miu nuéc 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 t6, vang sam do
c6 nhiéu urobilin.
3.1.4. M nuéc tiéu

Méi bai xut nudc tiéu c6 mui dac biét, dé 1au c6 mui khai boi uré bi vi khuan
phan giai thanh NHj,

Bénh 1y: mui aceton (dai dudng tuy), mui thdi (nhidm tring ning, ung thu,...).
3.1.5. pH

- Binh thuong nuéc tiéu 24 gio, pH 5 - 6.5 va thay d6i theo ché do an.

- Bénh Iy: + pH acid rd rét do c6 nhiéu chét cetonic.

+ pH kiém trong bénh nhiém tring dudng tiét nigu.

3.1.6. Ti trong nwéc tiéu

- Binh thuong: ti trong nuéc tiéu ¢ 15°C 1a d= 1,014 - 1,028,

- Ti trong thay d6i tuy theo dam do cac chit trong nudc tiéu.
3.2. Thanh phin hoa hoc cia nuwéc tiéu
3.2.1. Nhirng chit vé co

Nhiing ion dugc dao thai qua nudc tiéu 1a Na*, K*, NH,", Ca?*, CI', SO,, PO3. Néi
chung nhiing chat vé co trong nudc tiéu binh thudng thay doi nhiéu nén xét nghiém it

¢6 tng dung trong lam sang.
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3.2.2. Nhitng chit hiru co

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

- Acid amin: khoang 3g/24 gid dué6i dang tu do hay két hop.

- Acid uric: 0.5 - 0.8g/24 gid, 1a san pham thoai hoa cua nucleoprotein.

- Creatinin: 1.6 - 29/24 gid, giam trong truong hop réi loan chic phan than.

Ngoai nhirng chét hitu co trén, trong nuéc tiéu binh thuong con c6 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 co rat it hodc coi nhu khéng c6 trong nudc tiéu binh thuong. Viéc tim
va dinh lugng céac chat bat thuong c6 gia tri trong thyc té 1am sang.
4.1. Protein

Binh thudng chi cé rat it protein trong nudc tiéu, khong thé phat hién bing cac
phuong phap thuong ding. Protein ting trong cic bénh vé than (viém than, than nhiém
m&). Can phan biét protein that va protein gia: protein that 1a nhitng protein & trong
huyét twong lot ra ngoai do than khong giir lai duoc, protein gia 1a do hong cau, bach
cau tén thuong hay mung mua dudng tiét niéu hoac do mucin caa duong tiét niéu, 4m
dao. Ngoai ra con protein nhiét tan xuat hién trong bénh da u tuy xuong (Kahler).
4.2. Glucose

Nudc tiéu binh thuong khong c6 hodc co rat it glucose, ¢ thé xuat hién it va tam
thoi khi an mot lac nhiéu duong nhung nhanh chéng bién mat. Glucose chi xuat hién
ra nude tiéu khi ndng do cua nod trong mau ting qua ngudng than (1,7g/1it).
4.3. Chit cetonic

Day 14 san pham thoai hoa cua acid béo, binh thudng rat it. Chat cetonic ting cao
trong bénh dai duong tuy, réi loan tiéu hoa & tré con, nhiém tring ning noén mura.
4.4. SAc 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 bj ton thuong.

4.5. Urobilin va urobilinogen
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Urobilinogen 13 san pham thoai hoa cua Hem va co rat it trong nudc tiéu. Ra
ngoai, urobilinogen bi oxi hod thanh urobilin. Urobilinogen va urobilin tang khi gan bi
t6n thuong.

4.6. Mau va Hemoglobin

Binh thudng c6 khoang 7000 - 320.000 hdng cau ra nuoc tiéu trong 24 gio, khong
c6 Hemoglobin trong nuéc tiéu.

Mau xuét hién khi c¢6 tén thuong niéu dao, viém than, lao than, ung thu than, soi
than va bang quang. Hemoglobin trong mot s6 bénh kém theo sy pha huy hong cau
nhu vang da tan mau, sét rét, thuong han, ngd doc.

4.7. Nitrit

Nitrit dugc tao thanh tir nitrat bi khir boi cac enzym reductase do mot sé vi khuan
san Xuat ra. Vi vay su c6 mdt nitrit trong nudc tiéu biéu hién cé hién twong nhiém
trung dudng tiét niéu.
4.8. Cin nuwéc tiéu va séi

Nhitng chat khong tan lam nudc tiéu van duc va l1an xubng thanh cin nhu acid uric,
calci urat, carbonat, oxalat, phosphat. Néu nhitng chat trén két hop lai v6i nhau thanh
khéi ran to nho khac nhau thi goi 1a soi.

Ngoai ra con c6 cac chat khac gdm hong cau, bach cau, cac tru niéu. Sy c6 mat cua

cac chét nay biéu thi trang thai bénh 1y, ton thuong cua than.
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CAU HOI LUQNG GIA:

1. Trinh bay chirc ning bai tiét va c6 dic cua than.

2. Trinh bay cac chuyén héa trong than

3. Trinh bay tinh chit 1y hoa ctia nudc tiéu.

4. Trinh bay nhitng chét bat thuong co trong nudc tiéu.

Dién diy di vao nhirng ciu sau:

5. Ba nhiém vu quan trong trong vai trd bai tiét cua than 1a: ...............
6. Hang ngay co .............. lit nuéc tiéu ban dau hinh thanh

7. Cac chat dugc tai hap thu & 6ng than véi nhitng mirc do khac nhau:
A. Tai hip thu hoan toan: ............

B. Tai hap 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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SU TRAO POl MUOI - NUGOC

MUC TIEU BAI HQC: sau khi hoc xong bai nay sinh vién c¢é kha niing:
1. Trinh bay ding vai tro ciia muoi, niedc.
2. Trinh bay dung nhu cau, su hdp thu, bai xudt, phdn phoi muéi, nuéc.
3. Trinh bay ding sw vdn chuyén, diéu hod trao doi muéi, nudc.
4

. Trinh bay diing cdc réi logi trao doi muéi, nuoc.

NQI DUNG
DPAI CUONG

Trong co thé, mudi, nudc khong cung cip ning luong nhu cic chat hira co,
nhung ching tham gia cau tao té bao, md, duy tri cac hoat dong cua té bao, to chuc.
Co thé khi thiéu mudi, nuéc sy song s& ngirng. Chuyén hod mudi nudc lién quan toi
chuyén hoa cac chét hiru co trong co thé.
1. VAI TRO CUA MUOI VA NUGC TRONG CO THE
1.1. Vai tro cia nuéc
1.1.1. Nuéc tham gia vao ciu tao co thé

Nudc 1a mot chat cé nhiéu nhét 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. Nu6e tham gia vao cac phan &ng Iy hoa trong co thé

Nudc khong phai 1a mot moi truong don thudn ma con truc tiép tham gia cac
phan tng 1y hoa, 1a dung mdi hoa tan cac chéat vo co va hira co, nude cé tac dung phan
ly dién giai manh ddi véi cac chat dién giai khién chung & trang thai ion (CI
Na" K*.Ca* ...
1.1.3. Van chuyén cac chat dinh dudng va dao thai cac chat cin ba

Nudc hoa tan cac chat v co va hitu co, nén chung lam nhiém vu van chuyén
céc chat dinh dudng dan céac té bao va van chuyén cac chét can ba tir té bao cua cac to
chu671ng dén cc co quan bai tiét dé dao thai ra ngoai.

1.1.4. Piéu hoa thin nhiét
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Nhiét bdc hoi ciia nudc kha cao va kha nang dan truyén caa nudc khip co thé
nhanh nho hé théng toan hoan nén vai trd diéu hoa than nhiét cua nudc rat quan trong.
1.1.5. Vai tro bao vé cac mé va co quan

Nho céc dich nén cac bé mit tiép xtc cac khép, day chang co d& dang truot 1én
nhau, tao diéu kién tt cho cac cir dong. Dich ndo tuy co tac dung lam cho ndo va tuy
séng khoi bi chan dong bén ngoai. Dich cac héc tai, mat, mili ¢ tac dung bao vé cac
co quan.

1.2. Vai trd ciia mudi

Mudi gitr vai trd quan trong trong hoat dong va sy phat trién binh thudng cua co
the.

1.2.1. Mudi vé co trong té bao va mo

Muébi trong toan co thé chiém khoang 4 — 5% thé trong, c6 trong thanh phan cua
tat ca cac té bao va mo ciia co thé, nhung phan phdi khong déu:

- Trong té bao co6 chtra nhiéu K*, it Na*.
- Trong céc dich sinh vat c6 nhiéu Na*, it K ...
- Trong co thé mudi ton tai dudi ba dang:
- Mubi hoa tan trong cac dich: phan li thanh cac ion, do d6 c6 tac dung giy nén
ap suat tham thau 16n, nhat 1a NaCl.
- Mudi khong hoa tan: chiém lugng nhiéu nhat, tham gia cau tao xuong.
- Mudi phic hop vai protein.
1.2.2. Mudi vé co tham gia tao ap suit thim thau

Sy trao d6i nude trong co thé do ap suit tham thau chi phéi, ap suat tham thau
chu yéu 1a do NaCl quyét dinh. NaCl quyét dinh 90% ap suat tham thau cua huyét
trong. Vi mudi v6 co, nhit 13 NaCl c6 anh huéng 16n dén su van chuyén nuéce nén su
thay d6i nong d6 mudi trong cac dich c6 anh huong I6n dén su van chuyén nudc.

1.2.3. Mudi vé co va hé thong dém caa co thé

pH cua co thé ludn duoc duy tri & mire do nhat dinh nho cac hé théng dém.

(pH mau tr 7,30 — 7,42).

C6 nhiéu hé théng dém, trong d6 mubi v6 co cung cap hai hé théng dém quan
trong do la:

- Hé dém bicarbonat: H,CO3/ NaHCO4
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- Hé @ém phosphat: NaH,PO,/Na,HPO,, KH,PO,/K,HPO,.
1.2.4. Mudi binh 6n protein & trang thai keo trong té bao va mé (dang phic hop
ciia mudi véi protein)

Mubi c6 tac dung dic biét ddi voi cac trang thay 1y hoa hoc cua cac protein
trong cac té bao va md. Mirc d6 khuéch tan, hydrat hoa va hoa tan cua nhiéu protein
trong va ngoai té bao phu thudc vao ndng do nhat dinh ciia mot s6 ion c6 trong té bao
va mo.

1.2.5. Mt s6 vai tro khac cia mudi
- Nhiéu mubi va ione c6 tac dung wc ché hodc hoat hoa cac enzym (Na*, Ca*),
c4u tao hemoglobin (Fe*).
- Tham gia vao qua trinh dong méau va dan truyén céc kich thich than kinh (Na®,

K*, Ca?h.

- 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 mubi vé co

Muén dam bao su truong thanh, phat trién va duy tri sic khoé thi ché do an cua
ngudi phai chita mot loat cac chat vo co can thiét. Nong d6 chung cia céc chat do tinh
theo trong lugng kho cuia khau phan in phai bang khoang 4% trong luong thirc an.
Nhung nhu cau vé mdi loai ¢ khac nhau. Nén thtc dn khong cung cap di mudi cho co
thé thi s& gdy nén nhitng réi loai nghiém trong vé chuyén hoa va mot sé chirc phan
sinh ly.

2.2. Nhu ciu vé nuéc
- Hang ngay, ngudi 16n binh thuong can khoang 35g/kg, o tré con nhu cau vé
nuéc ting gap 3 - 4 lan.
- Nhu cau vé nudc caa co thé dugc dam bao do hai céch:
+ Mot phan 16n do thie an.
+ Mot phan nho do qué trinh chuyén hoa cac chét.
Nhu cau vé nudc cua co thé con thay ddi theo ché do lao dong, thoi tiét, tinh

trang sinh ly.
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3. SUHAP THU VA BAI XUAT MUOIL NUOC
3.1. Sw hap thu va bai xuat mudi vé co
3.1.1. Sw hap thu muéi vé co

M6t phan mubi cung véi thire dn sau khi xudng rudt co thé ra ngoai theo phan,
con phan 16n dugc hip thu vao mau. Sau khi duoc hip thu cung voi nuée, mot phan
mubi dugc giit lai trong cac co quan va mo, nhat 1a xuwong va da, mot phan ¢ lai trong
mau. Su gitt lai mudi trong cac co quan c6 chon loc: Fe & gan; Ca, Mg ¢ xuong; NaCl
& da, sy hap thu Calci, Phosphor phu thudc vao su c¢6 mit cua vitamin D.

3.1.2. Sw bai xuit mudi vé co

Mubi duoc bai xuat chi yéu qua nuéc tiéu . Mot sé mudi dugce bai xuat mot
phan qua mo héi, phan.

O duong tiét nidu, su tai hap thu va bai xuat mudi chiu anh huéng caa nhiéu
yéu td. Sy tai hap thu, bai xuat caa Na*, K* chiju anh huéng cia cac hormon vo thuong
than.

3.2. Thing bang xuat nhap nwéc (bilan nwéc)

Ti l¢ giita nudc nhap va nudc xuat 1a bilan nuéc, & co thé truong thanh khoé
manh, binh thudng, luong nudc nhan bang luong nudc Xuit hay bilan nuéc bang
khong. Bilan nuéc duong néu nudc nhap Ién hon nudc xuat, gap trong cac trudng hop
phu, d6i an kéo dai. Bilan nudc am néu nudc nhap nho hon nudc xuat, gap trong

truong hop rdi loai chic nang than, bénh dai thio nhat.

Nudc nhap Nudc xuat
Nudc qua duong uéng 1200 ml Nudc tiéu 1400 ml
Nudc qua thirc an 1000 ml Nudce qua hoi thd 500 mi
Nudc ndi sinh 300 ml Nudc qua phan 100 ml
(Nudc tir cac chuyén hod) Nuéc qua mo hoi 500 ml
Tong cong 2500 ml Tong cong 2500 ml

3.2.1. Hap thu nwéc: Nudce dugc hip thu qua dudng tiéu hoa, cha yéu & rudt non.
3.2.2. Sw bai xuit nwéc
Nudc duge bai xuit qua than (nuéc tiéu), da (md hoi), phdi (hoi ths), rudt

(phan). Sy bai xuat nudc rat quan trong vi di theo nudc con cé rat nhiéu chat can ba,
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nhitng san pham cubi cung cta chuyén khoa cac chat, trong d6 c6 mot sé chat doc cho
co thé.

Sy bai tiét phu thudc vao nhiéu yéu té, trong dé c6 yéu td lao dong va khi hau.
Sy bai tiét nudc tiéu con phu thude vao hormon vasopressin (ADH) cua tuyén hau yén.
4. SU PHAN PHOI MUOI, NUGC TRONG CO THE
4.1. Sy phén phdi nuéc trong co thé

Nudc duge phan bd déu khip co thé va dugc phan thanh hai khu vuc chinh.
4.1.1. Khu ve nwéc trong té bao:

Chiém 55% tong luong nudc cua toan co thé, nudc trong té bao cha yéu 1a nudc
két hop.
4.1.2. Khu vue nuée ngoai té bao:

Chiém 45% tong luong nudc cua toan co thé va la nudc tu do hay luu thong,

luong nudc nay thay doi theo ché do an, thoi tiét.

Khu vuc Tilé¢ %

Nudc trong té bao 55%
Nudc ngoai té bao gdom: 45% gom:
Nudc trong huyét twong, bach huyét 7,5%
Nudc ¢ dich gian bao 20%
Nudc & cac md lien két 7,5%
Nudc ¢ cac to chire xwong, sun 8%
Nudc ¢ cac dich sinh hoc khac 2%

4.2. Phan phdi muéi vé co
Sy phan phdi mubi khic nhau ¢ trong céac té chiic ciia co thé. K* ¢o nhiéu trong
té bao hdng cau, té bao co, té bao ndo. Na*, Cl co nhidu trong huyét thanh, phéi. Ca?*,

Mg®* ¢6 nhiéu trong xwong, phosphor ¢ nhiéu trong xuong.
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5. VAN CHUYEN MUOI, NUOC TRONG CO THE
5.1. Sw van chuyén mudi

Sau khi duoc hap thu tir 6ng tiéu hod, mudi dugc van chuyén vao mau, dén cic
co quan, to chirc mét cach c6 chon loc.

Calci, phosphor, magnesi chuyén dén xuong, sit dén gan du trir hoic dén tuy
xuong dé tao hemoglobin; iod dén tuyén giap; cac ion Na*, K, Cl khuéch tan vao cac
khu vue nhu huyét twong, dich gian bao, dich trong té bao, dich nio tuy.

5.2. Sw van chuyén nwéc
5.2.1. Qua trinh van chuyén nwéc

Sau khi an udng vao tiéu hoa, nudc bat dau dugc hap thu ¢ da day, nhung khoi
lugng chinh dugc hap thu thang vao mau qua hé mao mach rudt non. Nudc tir huyét
tuong qua thanh mach vao dich gian bao va tir dich gian bao vao té bao. Nhu vay cling
v6i nude, cac chat dinh dudng duoc dua dén té bao dé sir dung. Pong thoi ciing ¢6 qua
trinh van chuyén nuéc nguoc lai tir t& bao ra dich gian bao, roi tir dich gian bao vao
huyét twong, tir huyét trong nude dugc dan dén cac co quan bai tiét ra ngoai (than, da,
rudt, phoi) ciing véi cac chat cin ba cua té bao.

Nudc trong co thé ludn ddi méi. Trong 24 gid c¢6 6% tong lwong nudc cua co
thé dugc d6i mai.

5.2.2. Céc yéu td quyét dinh sw van chuyén, phan phdi nuéc trong co thé:

- Ap lyc tham thau: Cac chit dién giai dong vai tro quyét dinh tao nén quyét dinh
su van chuyén, phan phéi nude trong co thé. Ap luc tham thau & khu vuc nao
cao thi nuéc s& duoc chuyén vao d6 cang nhiéu va nguoc lai, dé tao dwgc mot
tinh trang dang truong thé dich.

- Ap luc thuy tinh: La ap luc cua dong mau ép vao thanh mach( huyét 4p) hoic
ap luc nudce ép vao té bao, ap luc ndy co tac dung nguoc véi ap luc tham thau,
n6 ¢ xu hudng ddy nudc ra khoi ving né tac dung.

Vi du: huyét ap ddy nudc tir thanh mach ( mau) ra khu vuc gian bao, ap luc thuy

tinh trong té bao day nudc qua mang té bao ra ngoai.
6. PIEU HOA TRAO POI MUOI, NUGC TRONG CO THE:

Co thé trong trang thai sinh 1y binh thudng thi bilan nudc luén bang khong.
luong mudi sau khi da nhu cau caa co thé, néu thira s& duoc thai trir ra theo cac co
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quan bai tiét. Co ché diéu hoa trao d6i mudi, nudc bao gom cac yéu té than kinh, thé
dich théng qua chtrc ning cua mot sd co quan, trong d6 quan trong nhat 1a than.
6.1. Co ché than kinh
Than kinh c¢6 anh huéng 16n dén sy van chuyén va phin phdi nude. Nio diéu
khién sy trao d6i nudc Vi cac cam giac khat.
6.2. Ap suit tham thau
Sy trao ddi nuéc giita cac dich voi nhau qua mang té bao hodc thanh mach mau
quyét dinh boi 4p suat tham thau cua cac dich d6. Ap suat tham thau phan I16n 1 do
NaCl quyét dinh.
6.3. Co ché ciia hormon
- Vasopressin kich thich sy tai hap thu nudc nén lam giam bai xuat nudc tiéu.
- Aldosteron cua vo thuong than co tac dung quyét dinh 1én sy tai hap thu va bai
xuat Na*, K* ¢ dng than.
6.4. Cac co quan tham gia vao diéu hoa trao ddi mudi, nwéc
Trong co thé c6 nhiéu co quan tham gia vao qua trinh trao d6i nudc va cac chat
v6 co nhu:
- Co quan tiéu hoa hip thu nudc va cac chat vo co.
- Co quan bai tiét nhu: da, phoi, than.
7. ROl LOAI TRAO POI MUOI, NUOC
7.1. U dong mudi, nwéc
7.1.1. U nwée don thuan trong té bao
Do udng nhiéu, truyén dich nhiéu, hoic & dong do co thé khong thai nudc ra
ngoai. Khi d6 khu vue ngoai té bao trd nén nhugce truong, nude di vao khu vuc trong
té bao gay o nudc, kéo theo & mudi.
7.1.2. U nuée ngoai té bao
Do suy giam su dao thai caa than, thira NaCl theo dudng dn udng tiém truyén. Bénh Iy
thuong than gay tiang aldosterol, do d6 giam bai xuat Na+ qua than, 1am sang co6 biéu

hién phu.
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7.2. Tinh trang mit nwéc, mudi
7.2.1. Mt nuéc toan phan va mat muoi

Do nén, tiéu chay, mat dich, do dan luu, biéu hién 1am sang sut can, da kho,
khat nude. Mau bi ¢ dic, protein toan phan ting, dién giai do ting.
7.2.2 Mat muéi, nwéc Khu vire ngoai té bao

Do mat mau, mat dich tiét (bong), tiéu chay, non nhiéu, mau bi co dac.
7.3. Cac réi loan phéi hop
7.3.1. U nuée ngoai té bao va mat nwéc trong té bao

Biéu hién 1a phu nhung lai c6 triéu ching mét nuéc trong té bao. Truong hop
nay gap trong suy than: khu vuc ngoai t& bao & mudi gay tinh trang wu truong ngoai té
bao, do d6 nudc trong té bao sé bi kéo ra ngoai. Piéu tri loi tiéu thai mudi cing véi bu
nuaGC.
7.3.2. Mt nuwéc ngoai té bao va & nwéc trong té bao

Khu vue ngoai t& bao bi mat nude va mudi do nén, tiéu chay cap, ra mo hoi
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 chiing @ nudc trong té bao nhu phu nio. Diéu tri phuc hdi mudi cho khu vuc

ngoai té bao bang truyén dich uu truong.
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CAU HOI LUQNG GIA:

1. Trinh bay vai tro ctia mudi trong co thé.

2. Trinh bay vai tro ctia nudc trong co thé.

3. Trinh bay su hap thu, bai xuat cua mudi va nudc.

4. Trinh bay su van Chuyén mudi va nuée trong co thé.

5. trinh bay rdi loan trao d6i mudi va nuéc trong co thé.

bién day du vao nhirng cau sau:

6. Ap suat tham thau cua huyét trong do mudi ........... quyét dinh.

7. Mubi vo co cung cap hai hé dém quan trong la: ...........

8. Tham gia vao cau tao thyroxin cua tuyén giap 1a mudi: ............

9. Nudc trong té bao chiém ........ tong lwong nudc cla toan co the.

10. Nudc ngoai té bao chiém ....... tong lwong nudc cia toan co thé.
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THANG BANG ACID — BASE

MUC TIEU BAI HQC: sau khi hoc xong bai nay sinh vién cé kha niing:
1. Trinh bay dwgc vai tro cia hé thong dém trong diéu hoa acid-base.

2. Viét dwoc phirong trinh Henderson-Hasselbach.

3. Trinh bay dwoc sir thang bang acid-base trong co thé.

4. Néu dwoc cdc thong soé sir dung dé danh gid trang théi acid-base Ciia co thé.

NOI DUNG
1. VAI TRO CUA HE THONG PEM TRONG PIEU HOA ACID-BASE
1.1. khai niém acid-base
Theo dinh nghia ctia Bronsted thi:
e Acid la chét c6 kha nang giai phong ion H*
e Base la chit c6 kha nang nhan ion H”
Vi du: H2CO3, NH4+, H2PO4- déu c6 kha nang hoat dong nhu la acid va
HCO3-, NH3, HPO42- hoat dong nhu nhirng base.
H,CO; « H' +HCOy
NH4+ < H" +NH;
H2PO4- « H' +HPO,>
Acid Base
Muc do phan ly cua acid khac nhau, nhitng acid phan ly hoan toan, phan ung
mat chiéu 1a acid manh.
HCl — H" +CI’
1.2. Sw phan ly ctia nwéc
Nudc c6 thé phan 1y theo phuong trinh thuan nghich:
1
H,O < H +0H

2
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Hé s6 can bang cua su phan ly nude 1a:
[H'] [OH-]
Keq = —
[H20]

1.3. Khai niém pH
Theo dinh nghia pH 1a gi tri logarit am cua nong do H+ ([H+])

pH = - log [H']
[H][OH] =1,0x 10™

Lay log 2 vé va nhan véi -1, ta c6: log[H'] + log[OH] = log10™ = 14

-log[H'] - log[OH] = 14

Ky hiéu: - log[H"] = pH va — log[OH] = pOH, ta c6: pH + pOH =14

Céc nong d6 [H'] va [OH] ¢6 lién quan twong hd véi nhau, néu nong do [H']
cao thi [OH-] phai thap

2. PHUONG TRINH HENDERSON-HASSELBACH

Mot dung dich yéu sé phan ly: HA < H™ + A’

Hé sb phan Iy la:
[H][A] [HA]
K= — [H7 =K
[HA] [A]

L4y log 2 vé va nhan véi -1, ta co:
[HA]
-log [H'] = - logK — log
[A]

Ky hiéu: - log[H'] =pH va - logk =pK, ta co:"
[A]

pH =pK + log
[HA]

Kha nang dém tét nhat cia mot dung dich dat dugc khi [A] = [HA], nghia la

khi d6 pH = pK. Trong huyét tuong, 90-95% CO, & dudi dang HCOs, do d6 ndéng do

109



CO, va [HCO5] chi khic nhau khoang Immol/L. Pdi véi hé dém [HCO;]/H,CO; cua

huyét twong, phuong trinh Henderson-Hasselbach 1a:

[HCOs
pH =pK + log
[H.CO3
3. Sw thiing bang acid-base trong co thé:
Binh thuong, pH mau dong mach = 7,38-7,42
Luong H* tao thanh trong qua trinh chuyén héa khoang 100 mEq/24h, pH mau
duoc giir thang bang nho cac hé dém trong huyét trong va hng cau.
3.1. Céc hé dém cia co thé:
Cac hé dém huyét twong va dich gian bao:
e Hé dém bicarbonat: HCO3;/ H,CO4
e Hé dém phosphat: HPO,*/ H,PO,
e H¢é dém protein: proteinat/ protein
Cac hé dém caa hdng cau: hdng cau co hé dém hemoglobin sau:
e H¢ dém hemoglobinat/ hemoglobin: KHb/ HHb
e Hé dém oxyhemoglobonat/ oxyhemoglobin: KhbO,/ HHbO,
3.2. Sw diéu hoa thing bang acid-base ciia co thé
Tac dung cta hé dém: cac hé dém co vai tro diéu hoa nhanh chong cac tac nhan
gy ra mat thang bang ni moi vé acid-base.
Vi du: ddi vai hé dém bicarbonat: NaHCO3/ H2CO3
Khi mot acid HA xam nhép vao co thé, né s& tac dung véi phan NaHCO3 cua
hé d¢ém bicarbonat
HCI + NaHCO; «> NaCl + H,CO; — CO, + H,0
San pham tao thanh CO, va H,0, CO, 1a chit d& bay hoi, duoc phdi tho ra
ngoai nén pCO, mau khong bi ting. Nhu vay, khi mot acid xdm nhap vao co thé, maic
du phai sir dung mét phan HCO3', nhung ty s6 phuong trinh Henderson-Hasselbach it

thay doi, diéu nay ciing c6 y nghia 1a pH ctia mau it bi thay doi.
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Trai lai, khi mot base, vi du: NaOH xam nhép vao co thé, no sé tac dung véi
phan H,CO5 cua hé dém bicarbonat

NaOH + H,CO3; <> NaHCO3; + H,0

Khi mot base xAm nhap vao co thé, noé s& phan tng voi phan acid cua h465
dém, tao nén NaHCO; 1a mdt base dém cua huyét tuong va dich gian bao va H20, pH
Clia mau ciing it bi thay doi
4. Cac thong s6 dé danh gia trang thai acid-base ciia co thé
4.1. pH mau

pH mau duoc st dung dé danh gia tinh trang thing bang acid-base cua co thé 1a
pH mau dong mach hoic mau mao mach da duoc dong mach hoa, trong diéu kién mau
khong bi tiép xac vdi oxy. Pé tranh tinh trang thing bang acid-base cua co thé, can
phai déanh gia két hop pH mau véi cac thiang bang acid-base khac.

Binh thudong pH méau dong mach cua ngudi khoe manh nam trong khoang 7,38
-7,42. S¢ di pH mau cua nguoi khoe manh dugc duy tri & muc do binh thuong la nho
kha ning dém cua cac hé dém trong mau va co ché hoat dong diéu chinh caa phdi va
than.
4.2. pCO2 mau dong mach

pCO, mau chi phu thudc vao sy hoat dong diéu hoa cua phéi, tic 1a sy phu
thudc vao muc do thong khi phé nang. pCO, mau ty 1¢é nghich véi mirc d6 thong khi
phé nang. Binh thudng pCO, mau dao dong xung quanh 40 mmHg.
4.3. Bicarbonat chuén (SB: standard bicarbonat)

Bicarbonat chuan 1a ndong d6 HCOg- & diéu kién chuan: pCO, = 40 mmHg, t° =
37°C
Gia tri binh thuong ciia SB 14 25 mEq/L, gia tri SB chi thay d6i trong truong hop rdi

loan thang bang acid-base chuyén hoéa.

CAU HOI LUQNG GIA

Cau 1: trinh bay khai niém vé acid-base, d6 phan ly, d6 pH?
Céau 2: Phuong trin Hasselbach?

Cau 3: Trinh bay cac hé dém pH trong co thé?

Céu 4: Trinh bay cac thong sé pH danh gia trang thai co thé?
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HOA SINH GAN

MUC TIEU BAI HQC: sau khi hoc xong bai nay sinh vién cé kha niing:
1. Trinh bay day di thanh phdn hod hoc cua gan.
2. Trinh bay ddy du chirc phdn hod sinh cua gan.

3. Néu dwoC Mot $6 xét nghiém hod sinh thuwong lam dé tham do chire ning gan.

NOI DUNG
DPAI CUONG

Gan 1a mot trong nhirng co quan quan trong nhat cia co thé vé chuc phén
chuyén hoa va 1 co quan thir hai sau hé co xuwong va ty 1& so véi than trong (ning
khoang 2kg). Cac hoat dong chuyén hoa cta gan xay ra ¢ cac té bao nhu mo gan,
chiém 80% khéi lugng gan. Gan ciing gom cac té bao Kupffer chira hé théng ludi noi
nguyén sinh chét.

Do dam nhan nhiéu chac phan chuyén hoa 13 cira ngd cta cac chat vao co thé
qua bo mdy tiéu hoa, nén gan 1a co quan dé bi nhiém bénh. Ty 1¢ bénh gan - mat ciing
cao hon bénh 1y ciia cac co quan khac va xét nghiém héa sinh 1a rat quan trong giup
cho viéc chan doan va theo doi diéu tri cac bénh Iy vé gan.

1. THANH PHAN HOA HQC CUA GAN
1.1. Protid

Protid chiém Y khdi lwong gan kho ( tirc 15% khdi lugng gan tuoi), nhitng

protid cua gan la:
- Albumin, globulin, mét it nucleoprotein, collagen.
- Trong gan c6 protein chtra sac 1a ferritin. Ferritin 1 dang dy trit satt trong gan.
- Ngoai ra gan con ¢6 cac acid amin tu do, dac biét 1a acid glutamic.

1.2. Glucid

O gan cha yéu 1a glycogen (chiém 2-10% khéi lugng gan tuoi). Ngudi truong
thanh glycogen chta trong gan c6 thé ti 150 — 200g.

1.3. Lipid
Gan chtra mot luong lipid kha 16n (chiém 4,8% khéi lwong gan tuoi). Trong do:
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- 40% la m& trung tinh.

- 50% la phosphatid

- 10% la cholesterol
1.4. Enzym
Gan 14 co quan c6 nhiéu enzym nhu lypase, phosphorylase, phosphatase, transaminase,
glutaminase, decarboxylase, hé théng enzym xtc tac tong hop uré, phan ly glycogen
va mot s6 enzym khac. Chinh vi thé ma gan c6 vai trd quan trong trong cic chuyén
hoa.
1.5. Vitamin
Gan c6 nhiéu caroten (tién vitamin A), vitamin Dj, vitamin nhéom B (B;, Bg, Biy),
vitamin C
Ngoai ra gan con co nhiéu mudi vé co nhu: Na*, K*, Ca2+,CI'. ..
2. CHU'C NANG CHUYEN HOA GLUCID, LIPID, PROTEIN
Céc chuyén hoa hoa sinh xay ra & gan rat manh, phong phu, phuc tap. néi dén hoat
dong hoéa sinh ctia gan 13 n6i dén hau hét cac hoat dong hoa sinh trong té bao.
2.1. Chire ning chuyén héa glucid:

Gan dong vai trd quan trong trong chuyén hoa glucid. Gan 1a kho du tri glucid
cua co thé duéi dang glycogen.

Khi néng d6 glucose trong mau c6 xu hudng ting trén mirc binh thuong (vi du
ngay sau bita an hoic sau khi udng dudng), luong glucose tir thirc dn qua thanh rudt
theo tinh mach cira vé gan mot cach 6 at, gan s& giir glucose lai va tang qua trinh tong
hop glycogen nhd ¢ nhitng enzym can thiét va hoat dong manh.

Gan con c6 thé tong 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 thong enzym chi c6 & gan. Pay 1a diém khéc
nhau co ban gitta gan va co. Khi co hoat dong manh, glycogen hoac glucose ¢ co s
phan hity manh nham cung cap nang lwong nhiéu trong mot thoi gian ngan, dong thoi
qua trinh ndy ciing sinh ra nhiéu san pham chuyén héa trung gian, cic 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.
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Khi glucose trong mau c¢6 xu hudng giam dudi miac binh thuong, gan s€ tang
cudng phan huy glycogen tao glucose cung cip cho mau. Mic du co va mét sb 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 13 enzym can thiét dé xac tac phan
rng chuyén glucose 6-phosphat thanh glucose tir do cung cip cho mo

- Thuy phéan: thuy phan véi sy tham gia cia enzym amylase, maltase:

H,0 H,O
Glycogen Maltose Glucose
Amylase Maltase
- Phan ly: v&i sy tham gia cua phosphorylase 1a enzym xuc tac phan rng sau:
+ Glycogen - glucose 1 phosphat - Glucose 6 phosphat.
Phosphatase
+ Glucose 6 phosphat Glucose + H3PO,

- Glucose thim qua mang té bao vao mau = téi mo.

- Nho chuc phan glycogen, ciing véi cac yéu to khac nhu: than kinh thé dich,
hormon (insulin, adrenalin), gan tham gia vao qu4 trinh diéu hoa dudng huyét:

Binh thuong glucose trong mau 1a 0,8 — 1,2 g/I.
+ Glucose mau <0,8 g/l = Gan ting cuong 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 trit cho co thé.

- Trén lam sang dung nghiém phép ting glucose mau dé thaim do chic ning
chuyén hoa glucid: cho bénh nhin udng 50g glucose trong 250ml nudc (uUdng
khi d6i), trudc va sau d6 nira gio mot 1an, ldy mau dé dinh luong glucose, lam
trong 3 gio lién:

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

% RO tir tir ha V& mirc cii sau 3 gio.
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2.2. Chikc niing chuyén héa lipid:
2.2.1. Qua trinh thoai héa lipid:

Qua trinh  oxy héa 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 cép 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
téng hop thé ceton. Thé ceton sau khi tong hop & gan dugc dua vao mau va dén cac to
chic khéc. & cac to chirc nay thé ceton duoc van chuyén tré lai thanh acetyl CoA dé
cac to chie khac sir dung, dac biét 1a ndo va than. nhu vay, thé ceton 1a dang van
chuyén acetyl CoA trong mau tir gan dén cac to chirc khac va gan nho c6 hé enzym

hoat d6ng manh di oxy héa acid béo cho cac to chire khac.

2.3. Chire niing chuyén héa protein:

Gan tong hop toan bo albumin va mot phan globulin huyét thanh. Ngoai ra gan
con téng hop fibrinogen, ferritin, prothrombin ciing nhu phan Ién cac protein huyét
tui7ng khac. Khi suy giam chirc ning gan, ty s6 albumin/g;obulin giam (A/G) s& giam
va c6 16i loan vé déng mau.

Gan con tong hop nhiéu cac acid amin khong can thiét tir cac acid cetonic dua vao
mau cung cap cho cac co quan khac tong hop protein.

Gan chtra nhiéu enzym tham gia vao qué trinh thoai héa acid amin, dic biét cac
enzym transaminase dugc giai phong khoi té bao va tang cao trong huyét thanh, cé khi
tang gap nhiéu lan binh thuong (dat biét 1a ALT). Trong mét sé trudng hop ton thuong
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hay hoai, mot s6 enzym binh thuong cé ty thé gan nhu glutamat dehydrogenase
(GLDH) ciing xuét hién va ting cao trong huyét thanh.

Gan c6 vai tro rat quan trong trong qua trinh khir d6¢ nho qua trinh téng hop
ure tir NH3, mét san pham cta qué trinh thoai héa acid amin. Cic enzym tham gia qua
trinh tdng hop ure & gan hoat ddong manh va gan 13 noi duy nhét tdng hop ure cia co
thé.

Gan tham gia vao qua trinh thoai héa hemoglobin, tao bilirubin tu do va dac
biét 13 bilirubin lién hop (duoc goi 1a sic t mat) dé dao thai qua mat hoic qua nudc
tiéu.

2.4. Chirc nang tao mat:

Gan san xuat lién tuc, du trir trong tii mat va bai tiét tung dot vao ta trang.
Luong mat bai tiét hang ngay ¢ ngudi truong thanh trung binh 1000ml.

2.4.1. Thanh phin ho4a hoc ciia mat

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

- Mubi mat duoc 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 tu cholesterol.

- Sac tb mat: chi yéu 1a bilirubin va biliverdin.

2.4.2. Qua trinh bai xuit mat

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

- Mat c6 mau vang la mau cua bilirubin, con mat trong tii mat c6 mau sam hon
tir xanh 14 cay dén mau nau nhat (do bilirubin bi oxy ho4 thanh biliverdin va bi
co dac).

- O ta trang, mat khong bi bién d6i vé at hoa hoc, phan 16n né duoc tai hap thu
qua hé tinh mach cira vé gan, mot phan nho theo phan ra ngoai. Lugng mat bai
Xuat hang ngay tuy thudc vao tinh chat va khéi luong thire dn, trung binh gan
bai tiét 1 lit mat mot ngay.

2.4.3. Tac dung cia mat

- Mudi mat ¢ tac dung:

+ Nhil twong ho4 lipid thirc dn tiang dién tiép xuc véi lipase.
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+ Hoat hoa lipase gitip cho lipid dugc tiéu hoa va hap thu dé dang cung véi
c4c vitamin tan trong dau.

- Khi bai xut mat xudng rudt, mat kéo theo rat nhiéu chat doc duoc gan giuy lai
va dao thai theo phan.

- Do chirc ning quan trong cua mat nén néu tén thuong gan va dudng dan mat sé
bi 4nh hudng dén qua trinh tao mat va bai xuat mat, anh huong dén viéc tiéu
hoa va hip thu lipid va cac vitamin tan trong dau va anh huéng dén viéc dao
thai mot s6 chat doc qua dudng mat.

+ Téc 6ng din mat do soi, giun diia.
+ Viém gan c6 tic mat. Mudi mat, sic t6 mat bi & lai trong mau va xuat
hién & nudéc tiéu.

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

2.5. Chirc nang khir doc:
2.5.1. Chét djc trong co thé c6 tir hai nguon
+ Noi sinh: do cac qua trinh chuyén ho4 sinh ra NHs, bilirubin.
+ Ngoai sinh: do nhidm tir ngoai vao co thé: alcol, khang sinh, thudc ngu.
2.5.2. Gan ¢0 hai cach khir dgc
+ C6 dinh va thai trir
+ Khtr doc hoa hoc
2.5.3. C6 dinh va thai trir

- Dic diém: Mot sb 1on kim loai nhu mudi dong, chi, thuy ngan, chit mau (dan
chat cua phtalein) vao co thé bi gan giit lai roi thai trir qua mat, nhitng chat nay
gitr nguyén trang thai cil.

- Dung nghiém phap chat mau BSP 9bromosulphophtalein) dé tham do chirc
nang gan: tiém Smg BSP/ 1kg thé trong, 30 phut sau 1dy mau dinh luong.

+ Néu gan binh thudng: 30 phut sau, BSP mét hét trong mau.
+ Néu gan suy,: nong do chat mau trong mau cao vi gan giir duoc it chat

mau.
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2.5.4. Khir doc hoa hoc
- Dic diém: Pay 1a qué trinh khir doc quan trong nhat. Chat doc bi gan giy lai
chiu su bién d6i hoa hoc thanh chat khong doc dé tan va duoc dao thai nhanh ra
ngoai.
Vi du: qua trinh tao uré tir NHs.
- Cac loai khtr @oc hoa hoc:
+ Khir doc bang cach oxy hoa.
+  Khu oxy.
+ Khir doc bing cach metyl hoa.
+ Khir doc bang cach lién hop: Vi du bilirubin tu do 1a mét chat doc, lién

hop véi glucuronic = tao bilirubin lién hop (khong doc).

3. MOT SO XET NGHIEM HOA SINH HE THONG GAN - MAT

Chuc phan ho4 sinh cia gan rat phong phti nén c6 rat nhiéu xét nghiém ho4 sinh
vé gan. Viéc chon lra cac xét nghiém hoa sinh trong bénh 1y hé théng gan mat tuy
thudc vao ban chét va giai doan tién trién cua bénh. Cac xét nghiém vé hé thong gan
mat rat da dang, khong 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)

Ciac xét nghiém Gia tri binh thwong Két qua
Albumin huyét thanh 35-45 g/l Giam
Lipid mau 4-7 g/l Tang
Cholesterol toan phan huyét thanh 1,5-2,2 g/l Téang
Fibrinogen huyét twong 2,5-4g/I Giam
Bilirubin toan phan trong huyét thanh 2-8mgl/l Binh thuong

Céc nghiém phap két hop:
- Nghiém phap tang duong huyét: thoi gian ¢ dinh glucose caa gan kéo dai.
- Nghiém phap BSP (+)
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3.2. Hdi chitng pha huy té bao gan

Cac xét nghiém Két qua
Hoat do cac transaminase huyét thanh Cao
Hoat do OCT huyét thanh Cao
Hoat d6 aldolase huyét thanh Cao
Bilirubin toan phan trong huyét thanh C6 thé ting
Sic té mat, mudi mat nuéc tiéu Co thé (+)

3.3. Hpi chirng tac mat
Mat c6 thé bi tic do so6i mat, cac u chén vao dudng dan mat hodc viém gan cé
phtl né 1am tac dng vi mat. khi tic mat, mat s& khong xudng duoc rudt hoac xudng it sé

u lai va tran vao mau.

Cac xét nghiém Két qua
Bilirubin huyét thanh Tang chu yéu bilirubin lién hop
Hoat do phosphatase huyét thanh Tang
Cholesterol toan phan trong huyét thanh Tang
Sic té mat, mudi mat nudce tiéu (+)

Tém tit: Gan 1 co quan quan trong cta co thé, thé hién qua cac chirc ning ma gan
dam nhan:
Véi chire ning chuyén hoa cac chat, vai tro ciia 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 mau.
+ Tong hop uré, chuyén hoé acid amin manh.
+ Tong hop mudi mat nhii trong hoa lipid.
Véi chac phan khir dgc
Gan 1a co quan chinh bién ddi cac chat doc noi sinh, ngoai sinh thanh céc chat

khong doc, dao thai ra ngoai.
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Cac xét nghiém hoa sinh hé théng gan mat
Rat da dang, phong phu. Chiing c6 vai trd rat 16n trong qué trinh chin doén,

diéu tri va tién luong bénh.

CAU HOI LUQNG GIA:

1. Trinh bay céc thanh phan héa hoc cua gan.

2. Trinh bay chirc ning chuyén hoa glucid, lipid, protid cua gan.

3. Trinh bay mot s6 xét nghiém hoa sinh hé thong gan - mat da hoc

Dién day du vao nhirng cau sau:

4. Ké tén cac chirc nang hoa sinh ctia gan: ..............................

5.Kétén 7 enzym cd & gan dd hoc: ...........ooooooiiiiiin...,

6. Mudi mat duoc tao thanh do sy Két hop gitta .............c.oeen....

7. Glycogen dugc tong hop ¢ gan tir cac san pham: ......................

8. enzym xuc tac phan Uing phan ly glycogen tao glucose phosphatla: ....................
9. Cac xét nghiém sinh hoa can 1am khi chirc ning gan suy giam 1a: .......................

10. Khi té bao gan bi phé huly cac xét nghiém sinh héa can lam 1a: ........................
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HOA SINH MAU

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién c6 kha ning
1. Trinh bay dwoc nhiing chite nang ciia mdu déi Véi co thé.
2. Trinh bay dwoc tinh chdt Iy hod ciia méu.
3. Trinh bay dwoc pH va hé thong dém ciia mdu.

4. Trinh bay dwoc nhitng thanh phan hod héc hoC Ciia mdu.

NQI DUNG
PAI CUONG

Mau l1a mo6t thanh phén td chuc cua co thé, luu hong trong h¢ tuan hoan va thuc
hién nhiéu chirc phan sinh 1y quan trong. Mau di dén cac t6 chirc cua co thé nham dam
bao sy ton tai va lién két hoat dong cua tit ca cac co quan véi nhau va va véi moi
truong bén ngoai. Chinh vi viy, mau anh huéng dén cac chirc ning sinh hoc cua tat ca
cac bo phan cua co thé.
1. Chirc ning sinh ly cia mau
1.1. Chirc nang dinh dwéng:

Mau van chuyén cac chat dinh dudng tir hé thong tiéu héa toi mé.
1.2. Chirc ning hd hap

Mau dong vai trd quan trong trong qua trinh hd hap. Mau van chuyén O, tir phoi
t6i cac mo va té bao, dong thoi van chuyén CO, tir cac té bao tdi phoi va thai ra ngoai.
1.3. Chirc niing diéu hoa

Mau tham gia co ché diéu hoa cac chtrc phan cua co thé bang cach van chuyén cac
hormon tir cac tuyén noi tiét dén cac to chuc.

Mau duy tri ap suat thim thau va thing bang kiém toan.

Mau diéu hoa than nhiét.

Mau con duoc goi 13 méi truong noéi moi va co thanh phan héa hoc kha on dinh.
Chinh vi vdy, viéc nghién cttu V& mau c6 nhiéu gia tri trong 1am sang béi nhitng thay
d6i cac chi s6 hoa 1y clia mau ciing nhu nhitng thanh phan héa hoc ciia mau phan anh

nhitng chirc ning cta nhiéu co quan trong co thé.
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Mau ngudi chiém khoang 1/13 trong luong co thé (dao dong tir 4-5 1it). Mau tap
trung nhiéu & co (40%), phoi (7,5%). Su phan bé mau trong co thé thay doi tiy theo
trang thai sinh 1y cta co thé. Mau gdém c6 huyét twong chiém 50-60% thé tich mau va
huyét cau (gdm hong cau, bach cau, tiéu cau) chiém 40-45% thé tich mau.

1.4. Chire ning bai tiét:
Mau van chuyén cac chét cin ba (san pham thoai héa chat) tir cac mé t6i co quan

bai tiét (than, da, phoi, rudt) dé dao thai ra ngoai.

1.5. Chirc nang bao vé

Mau c6 hé théng bach cau, khang thé, khang doc t6 ... co tac dung chéng lai cac
tac nhan nhiém khuan. trong mau ciing c6 hé thong dong méau va chong dong. Trong
diéu kién sinh 1y hai hé¢ théng nay luén can bang nhau.
2. TINH CHAT LY HOA CUA MAU
2.1. Titrong

1.050 - 1.060. trung binh 14 1.056. trong d6 ty trong huyét twong 1,024 va ty trong
huyét cau 1,093
2.2. Do nhét

Gap 4 - 6 lan do nhét caa nudc, phy thudc chu yéu vao sé lugng hong cau va nong
d6 protein, trong truong hop thiéu méau, do nhét cia mau giam c6 khi chi con 1,7 1an,
trong truong hop ting hong cau va bach cau, do nhot ciia mau co thé ting 1én dén 24
lan so véi nudc.
2.3. Ap suat tham thau

Phu thudc vao néng do céac phan tur va ion c6 trong mau, nhét 1a HCO?¥, CI', Na+.
Ap suit tham thau cua huyét tuong binh thuong 1a 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 dang truong véi huyét twong) vi d6 ha bing diém va ap suat tham thau cing
ti 1€ thuan vai néng do cac chat phan ly.

Ap suét tham thau c6 ¥ nghia thyuc té trong y hoc: khi can tiém mot luong 16n

thudc vao co thé thi dung dich nay phai ding truong voi mau.
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2.4. pH va h¢ dém cia mau:
pH ctia mau tir 7,30 dén 7,42 (trung binh: 7,36). pH mau duwoc hing dinh 1a 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 (H2CO3/ NaHCO3)
Déng vai trd quan trong nhat. Chiém 7%.
2.4.2. Khi ¢6 mot acid manh AH vao mau thi 1ap tiec NaHCO; tac dung:
AH + NaHCO; - NaA + H,CO;
Két qua 13 acid manh dugc thay thé bang mét acid yéu, acid carbonic. Acid nay dé
bi phén ly thanh CO, va H,0 dé thoat qua phoi, vi vy pH cia mau it thay doi.
2.4.3. Khi c6 mdt base BOH viao mau thi H2CO3 sé& két hop:
BOH + H,CO; -> BHCO;+ H,0
Mubi BHCO; hoa tan trong nudc hau nhu c6 phan ung trung hoa.
Nguoi ta goi bicarbonat trong mau 1a du trir kiém ciaa mau. D6 1a lugng CO, ¢ dudi
dang bicarbonat ¢ trong 1000 ml nau. Binh thuong du trix kiém 13 22 - 28 mEq/I.
2.4.4. Hé thong dém mononatriphosphat/ dinatriphosphat (NaH,PO,/Na,HPO,)
Gop phan viao su duy tri pH mau nhung it quan trong. Chi chiém 1%.
2.4.5. Hé thong dém protein / proteinat
Protein nho ¢6 nhom -COOH va -NH,; tu do nén c6 tinh ludng tinh, do d6 co thé
két hop v&i mot base hay mot acid, tuy nhién kha ning dém cua protein khong 16n
lam.
2.4.6. Hé thong dém Hemogobin ciia hdng ciu
Hb giit vai trd quan trong nhat trong tac dung dém ctia mau vi Hb chiém 3/4 khoi
lugng dém caa méau, Hb va HbO, ¢6 tac dung nhu nhitng acid yéu nén chung cé dudi
dang mudi trong hong cau.
O mé: Oxyhemoglobin bi phan ly thanh O, va Hb:
KHbO, - KHb+ O,
Muéi Hb (KHb) tac dung véi CO, (dudi dang H,COs3) do md giai phong ra tao
thanh HHb va KHCOs, do d6 pH it thay doi.
KHb + H,CO; > KHCO;+ HHb
O phdi : Oxyhemoglobin duoc hinh thanh c6 tinh chat acid:
HHb+0O, - HHbO,
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KHCOj tac dung vai HHbO, tao thanh KHbO, va H,CO;

HHbO, + KHCO; - KHbO,; + H,CO4
H,COs bi phan ly thanh CO, va H,0 thai ra ngoai, do d6 pH it thay ddi.
3. THANH PHAN HOA HQC CUA MAU
3.1. Thanh phan huyét cau:

+ Hong cau: sb luong hong cau ngudi & nam gisi: 4,5-5 triu/mm3, nix 4-4,5
trigu.mm®. Ngudi séng ¢ ving ndi cao c6 sb lwong hdng ciu nhiéu hon (7-8
triéu.mm?®) dé thich (ng v6i khong khi lodng, hdng ciu truéng thanh khong c6 nhan,
doi sbng ngan khoang 120 ngay bi pha huy & lach va hé théng noi md, chic ning
chinh cua hong cau 1a ho hap. Ngoai ra hdng cau con tham gia diéu hoa can bang acid
base, trao d6i mudi nudc, khir doc va nhiéu qua trinh chuyén hoa khac.

+ Bach ciu: s6 luong bach cau trong 1lit mau khoang 7000/mm3 ¢ nam va
6.800/mm3 ¢ nit. Khac v6i hong, bach cau c6 nhan, c6 ty thé, ndng d6 acid nucleic cao
va ¢6 qua trinh phosphoryl oxy hoa. Bach cau chira nhiéu glycogen, protein, céc
enzym chuyén hoa duong .. Chirc ning cua bach ciu 1a bao vé co thé thong qua co ché
bao vé mién dich té bao va mién dich dich thé. Acid folic déng vai trd quan trong
trong qué trinh trudng thanh cua bach ciu. Vi vy trong cac bénh da bach cau nguoi ta
dung khang acid folic dé diéu tri.

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

3.2. Protein cia huyét twong

Protein 13 thanh phan hitu co quan trong, binh thuong: 65 - 8
5 g/l trong d6 c6 2,5 - 4 g/l firinogen, 40 - 45 g/l albumin ca 25 - 35 g/l globumin. Ti
s6 Albumin/ Globumin = 1,2 - 1,8. Bang phuong phéap dién ly, nguoi ta phan protein
huyét thanh thanh 5 thanh phan gom: albumin, globumin

Viéc dinh luong protein toan phan va cac thanh phan protein trong huyét thanh c
gi tri lon trong 1am sang. Cc nguyén nhan gay mat nudc (tac rudt, ia chay, ta, non) la
ting protein huyét twrong. Trong trwong hop nhiém tring, globulin ting, ti s6 A/G

giam. Trong viém than, than nhiém m& protein bi bai tiét ra nudc tiéu, do d6 protein
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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: 1a protein chira glucid.

- Metaloprotein: 1a protein c¢6 chira kim loai.
3.3. Nhitng chit vé co
3.3.1. CI": 300 - 380 mg% tuong duong 103 mEq/l. Tang trong viém than man, than
nhiém m&, dn qua man. Giam do non nhiéu, ia chay, tic mon vi.
3.3.2. Na": 300 - 340mg% tuwong dwong 143 mEq/l. Tang trong viém than. Giam trong
thiéu niang thuong than.
3.3.3. K" : 15 - 21 mg% tuong dwong SmEq/l. Tang trong bénh tiéu huyét, tic rudt
cap. Giam trong cudng ning vo thuong than, viém gan, than, ngd doc thude ngu.
3.3.4. Ca’* : 9 - 11mg% tuong duong 5mEq/l. Ting trong cudng pho gidp 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 xwong, cudng tuyén giap trang.
3.4. Nhitng chit hiru co
3.4.1. Cac enzym

C6é rat nhiéu trong huyét thanh nhu amylase, Phosphatase kiém va acid,
transaminase (GOT va GPT),...
3.4.2. Nhirng chat ¢é Nito phi protid

La nhitng san pham thodi hod cta protid nhu uré, acid uric, creatinin, bilirubin,
NH3,...
3.4.3. Glucose: 80 - 120mg/100ml. Puoc diéu hoa bgi hé thong hormon va gan. Tang
trong bénh dai duong tuy, cuong tuyén yén, tuyén giap trang. Giam trong thiéu ning
tuyén yén, tuyén giap trang, dung nhiéu insulin.
3.4.4. Lipid: 0,4 - 0,7 g/100ml. Lipid trong huyét thanh dugc van chuyén dudi dang
cac hat lipoprotein do két hop gitra lipid va protein.
3.4.5. Cholesterol: 150 - 220 mg/100ml. Hay 4 - 6,5 mmol/I.

Cholesterol mau ton tai dudi 2 dang cholesterol ty do va cholesterol este hoa.
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Cholesterol trong hat LDL - cholesterol 1a cholesterol "t6t", khong giy xo vira
d6ng mach. Binh thudng HDL - cholesterol = 0,76 g/l, néu duéi 0,3 g/l dé bi xo vita

dong mach.
CAU HOI LUOQNG GIA:

1. Trinh bay nhing chtrc ning ctia méau ddi Vi co thé.
2. Trinh bay tinh chat 1y hoa ciia mau.

3. Trinh bay pH va hé dém cua mau.

4. Trinh bay duoc nhitng thanh phan héa hoc ctia mau.
Pién day dii vao nhirng ciu sau:

5. Chirc ning diéu hoa ciamau 1a: ......................
6. Mau tham gia bao vé co thé nho co: .................
7. B nhét ciia mau phu thude vao: ..................

8. Viét tén, cong thirc 4 hé dém ctia mau: ...............
9. gia tri binh thudng trong mau cia cac cht:

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

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

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

D. Glucose: ......c.cooviiinnnnn
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HOA SINH CAC DICH SINH VAT

MUC TIEU HQC TAP: sau khi hoc xong bai nay sinh vién c6 kha niing:
1. Trinh bai dwoc tinh chdt chung, thanh phan hod hoC ciia nwéc bot, dich vj, dich
ruot.
2. Trinh bai dwoc tinh chat chung, thanh phan hod hoc cua dich tuy, dich ndo tuy.
3. Trinh bai dwoc tinh chat chung, thanh phan hod hoc cua Sia.
4. Trinh bay dwoc hién twong tran dich va phan biét duwoc dich tham, dich tiét.

NQI DUNG
1.NUOC BOT
1.1. Tinh chét chung:
Nudc bot do ba tuyén tiét ra (tuyén mang tai, tuyén duéi ham va tuyén dudi
ludi), 1a mot dich khong mau chia rat it chat hoa tan. & ngudi trudng thanh, luong

nuéc bot trong 24 gio 14 0.8 — 1 lit. Khi co thé mat 8% nudc, nudc bot s& ngung tiét.

Hinh 1.1. Tuyén nudc bot mang tai
1.1.2. Thanh phan hoa hoc:

Nudéc bot chira 99,5% nudc, chat hitu co va mudi hitu co, mot 6 enzym nhu
amylase va mysozym, maltase.

2. DICH VI
Dich vi 1a hdn hop chét tiét cua cac té bao tuyén bai tiét cua da day. Qua trinh

bai tiét dich vi phu thudc vao cac hormon, gastrin, ciing c¢6 tac dung kich thich sy bai
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tiét dich vi. ngoai ra s luong va tinh chat cua thic an ciing c6 tic dung dén bai tiét
dich.

Trong cac té bao tuyén da day, té bao chinh bai tiét pepsinogen, té bao vién
vung than va day da day bai tiét HCI, té bao biéu mé va cac tuyén ving tim vi bai tiét
dich vi kiém, clorua bicarbonat
2.1. Tinh chét chung:

Trong 24 gio da day tiét khoang 2-3 lit dich vi

Mau sic: binh thuong dich vi trong sudt, c6 mau sang

pH cta dich vitr1l-2
2.2. Thanh phén ho4 hoc

C6 hai chat hoat dong chinh 13 acid clohydric va pepsin.

2.1.1. HCI trong dich vi:

Duéi hai dang tu do va két hop véi protein. Vi c6 HCI tu do nén pH dich vi rat
acid (1,5-2,5).
2.1.2. Pepsin:

Té bao chinh cua tuyén da day tiét ra mot enzym thuy phan protein la
pepsinogen khong hoat dong. Nho HCk, pepsinogen dugc bién thanh dang hoat dong
pepsin. Enzym pepsin ¢6 tac dung cat chudi polypeptid thanh nhitng peptid ngan.

3. DICH RUQT
3.1. Tinh chat chung:

Dich rudt do cac té bao & niém mac rudt non tiét ra, khoang 1-31it/24 gio.
3.1.2. Thanh phén va tic dung caa dich rugt:

Chta nhiéu Na*, CI, HCO; va mot s enzym nhu enterokinase, maltase,
lactase, aminopeptidase, nucleotidase. ..

Thanh phan dich rudt co6 98-99% nudc, nhiéu chat cac chat vo co va chét hitu
co gdm chéat nhdy, cic men tiéu hod, protein, acid amin, cac té bao bach cau.

Dich rudt co du cac loai men ti€u hoa protid, lipid va glucid. Cac men nay duoc
phan bb ngay trén mang vi nhung mao rudt. Chiing thuc hién giai doan cudi cung cua
qua trinh tiéu hod, bién cac chit dinh dudng con lai & rudt non thanh cic phan tir don

gian va hap thu chung.
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4. SUA
Sita 13 chat dinh dudng hoan hao nhit, c6 gia tri dinh dudng cao. 100ml sita
cung cap 63 kcal. Cac tuyén sira chuan bj tiét sira tir khi c6 thai va bat dau tiét sira vao
nhitng ngay gan sinh. Qua trinh tao thanh va bai tiét sita phu thudc vao su kiém soat
cua tuyén yén va tuyén sinh duyc. thanh phan cua sita thay doi theo thoi gian ké tir khi
bat dau dén khi hét sira
4.1. Tinh chat chung
Sita c6 mau tring va c6 mui vi dic biét, sira 1a mot nhii dich chira nhiéu hat ma.
sira thay d6i tuy theo ché do an. Sita c6 nhiu chét hoa tan, ti trong cua sira 1a 1,028 —
1,036. pH = 6,56 — 6,59, nudc chiém 87,5%.
4.2. Thanh phian ho4 hoc
- Sira la thirc an gidu chat dinh dudng va thich hop nhat cho tré. Glucid cua sira
ngudi nhiéu hon & sira bo.
- Trong sita c6 nhiéu casein 1a nhitng phosphoprotein, albumin, globulin.
- Lipid trong sita chu yéu dudi dang nhiing hat m& bao boc boi mot mang
protein.
- Khi dé yén hodc ly tdm, lipid n6i 1én thanh vang sita (goi 1a kem). Néu quiy
véang sita, cac giot md két hop lai thanh bo. Glucid trong sita chu yéu 1a lactose,
con glutose co rat it trong sita. Sy tong hop lactose chi xay ra trong tuyén sia.
M6t s6 vi khuan co thé 1am 1én men lactose. Sira da bi 1én men goi 1a sita chua.
Sita chua rat dé tiéu hod, sira ndy c6 nhiéu enzym nhu: amylase, phosphatase,
catalase. Sita chua c6 nhiéu vitamin.
5. DICH TUY

Dich tuy do tuyén tuy bai tiét ra va mot sb enzym nhu amylase, cholesterase,
trypsin, lipase.
5.1. Tinh chat:

Dich tuy 1a mot chat l6ng, nhon, khong mau c6 phan @ng kiém r3, pH 1a 7,8-
8,4. 6 nguoi lugng dich tuy trong 24 gio khoang 1,5-2,0 lit.
5.2. Thanh phan héa hoc:

Thanh phén dich tuy c6 hon 98% la nudc, cac mudi vo co: Na+, K+, Cat++.
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Mg++, Cl-, HCO3-... va cac chat hitu co chil yéu 1a cic men tiéu hoa protid, lipid va
glucid, cting nhiéu chét protein, hormon tiéu hoa, chat nhay va cac chit khac.
6. DICH NAO TUY

Dich ndo tiy dugc hinh thanh nhu mét qua trinh siéu loc cia huyét twong nhd
dam r6i mach mac (hang rao mau ndo). Dich ndo tuy cé trong ndo that, ng tay va
khoang dudi nhén. luwong dich ndo tiy dugc hinh thanh l1a 500ml/ ngay, dich nao tiy
c6 tac dung bao vé trung wong than kinh trude cac bién doi ap luc va sang chan.

6.1. Tinh chit chung

O ngudi trudng thanh binh thuong, luong dich ndo tay khoang 150ml. tré em
luong dich nao tuy it hon, khoang 30 - 60 ml & tré mai sinh, khoang 100 ml & tré trudc
1 tuoi.

Dich ndo tay ciia nguoi binh thudng trong subt va khong mau, ty trong 1.003-
1.008,pH=7.3-7.4

Ap luc dich ndo tiry séng lung khoang 80-180 mmH20 & tu thé nam.

Trong mot s6 trudng hop bénh 1y nhu viém mang ndo mu, dich ndo tuy hoi duc
do c6 mu va bach cau. Dich ndo tuy dé trong chay mau mang nio, sang chan so nio.
6.2. Thanh phan hoa hoc
6.2.1. Protein:

Khoang 80% protein trong dich nio tiy c6 ngudn goc huyét twong, chiing duoc
khuéch tan qua hang rao méau ndo. Phin con lai duoc tong hop trong nio tiy. su tham
thiu ciia protein qua hang rao mau ndo phu thudc theo tudi. & nguoi truong thanh,
ndng d6 protein toan phan trong dich nio tay khoang 1/250 cua huyét tuong.

Thanh phan ho4 hoc cua dich ndo tuy khac véi thanh phan hoa hoc cia mau.
Dich ndo tuy chua it protein (0,15 — 0,3 g/1), khong c6 fibrinogen do d6 khong bi dong.
Trong mot s6 truong hop bénh 1y, protein, nhat 1a y globulin ting (viém mang nio).
6.2.2. Glucose:

Nong do glucose trong dich nio tuy thit lung ctia ngudi binh thuong chi bang 60-80%
cua huyét thanh. Dich néo tiy gan ndo that ndng do glucose gan bang huyét thanh hon.

Nong do glucose trong dich nio tiy ting trong cac truong hop: dai thao duong,
dic biét trong hon mé do dai thdo duong, trong viém nio, dong kinh, xuat huyét nio,

tang huyét ap.
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Nong do glucose trong dich ndo tay giam gap trong cac trudng hop viém mang
ndo, do nhiém khuan: ndo mé cau, lién cau, do lao.

Nong d6 glucose dich ndo tuy 13 50-75 mg% (2,8 — 4,2 mmol/I).
6.2.3. Lactat

Nong do lactat trong dich ndo tay thit lung binh thuong 1a 1,1- 2,4 mmol/l.
nong do lactat > 3,5 mmol/l trong cac truong hop viém mang ndo nhiém khuan, <
3mmol/l thudng gap trong viém mang nao do vi virus.
6.2.4. Céc chat vo co:

Clo (CI") trong dich ndo tay binh thudng cao hon trong huyét thanh. Khoang
120- 130 mEq/Il. nong d6 CI” giam trong viém mang ndo, viém nio va cac bénh khac
trong hé than kinh trung wong. Nong d6 CI” giam manh trong viém mang néo do lao.

Calci (Ca™) trong dich ndo tiy ngudi binh thuong twong ddi 6n dinh 1a 2,43 +
0,05 mEq/l, ndng d6 Ca™ ting trong viém mang nio mu hoic do lao, trong chin
thuong so ndo, xuat huyét nio. Nong d6 Ca™ giam trong co giat, coi xuong.

Magne (Mg*™) trong dich ndo tay 13 2,4 + 0,14 mEq/l cao hon trong huyét
thanh.
7. TRAN DICH

Tran dich 1a mét hién tuwong do nhitng nguyén nhan co hoc 1am cho huyét thanh
tham qua hai mang vao khoang. Trong mot s6 bénh thuong gap 1a tran dich mang tim,
mang phéi. mang bung.
Tuy theo thanh phan hod hoc cua tran dich ma chia hai loai: dich thim va dich tiét.
7.1. Dich tham

La dich gian bao thim vao trong khoang. Luong protein thap (<25 g/1), khong
co fibrinogen, phan ing Rivalta am tinh.
Gap trong viém than, xo gan...
7.2. Dich tiét
La dich cac t& bao bi viém nhidm tiét ra, luong protein cao (>25 g/l), c6 thé co
fibrinogen nén co thé dong duoc, phan ung Rivalta duong tinh do sy xuat hién mot
loai protein dac biét bi tua boi acid acetic ¢ nhiét do binh thuong.

Gap trong viém cac mang phoi, mang bung, mang tim.
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CAU HOI LUQNG GIA:

1. Trinh bay tinh chat chung, thanh phan hoa hoc cia nudc bot, dich vi, dich rugt

2. Trinh bay tinh chat chung, thanh phan héa hoc cua dich tuy, dich nio tiry

3. Trinh bay duoc hién tuong tran dich va phan biét dugc dich thim, dich tiét

Dién day di vao nhirng ciu sau:

4. Hai chat chinh c6 trong dich vi la:

5. Pepsin 13 enzym chinh do té bao cua .........

6. Mot s6 enzym co trong nudc bot 1a

7. Nong do protein co trong dich ndo tuy 1a ...

8. Ké tén mot s enzym c6 trong nudc bot 1a
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