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CHUONG 8
SINH LY HOC GAN

I. Dai cwong
Gan c6 nhiéu chirc nang:
- Chirc nang chuyén hoa
- Chtrc nang du trir
- Chuc nang tao mat
- Chtic ning chong doc
- Chirc nang noi tiét va mot sd chirc ning khac...

Nhiing chirc ning ndy cé lién quan mot cach chit ché véi dic diém gidi phau va to
churc hoc cua gan.

I1. Pac diém cau tao cia gan

Gan la mot tang 16n nhét trong co thé. Té bao gan co nhleu ty lap thé va mot hé théng
enzym rat hoan chinh. Vi vay, chiing c6 hoat ddng chuyén héa rit manh.

Vé mit to chtic hoc, cac té bao gan sip xép thanh cac tiéu thuy gan. Tiéu thuy gan 1a
don vi cau trac cling nhu don vi chltc nang cia gan.

1. Céu tric tiéu thity gan

MGéi tiéu thuy gan ¢ ciu trac hinh da giac, ¢ gitra hinh da giac 1a tinh mach trung tam
tiéu thuy. Tir ddy, cac té bao gan xép thanh be gom 2 hang lién nhau téa ra phia ngoai vi nhu
hinh nan hoa va goi 1a bé Remak. Gitra 2 hang té bao gan ctia bé Remak c6 cac duong dng
nho goi 1a dng mat vi ti. Gitta cac bé c6 xoang mach nhan mau tir ca dong mach gan va tinh
mach cira rdi dd vé tinh mach trung tam tiéu thuy. Véch ctia xoang mach dugc 16t bdi mot 16p
té bao ndi mod khong lién tuc, c6 nhiéu 16 thing, xen vao 16p té bao ndi mod nay la cac dai thyuc
bao hinh sao dugc goi la té bao Kupffer.

Giita céc té bao gan va 16p té bao ndi md xoang mach c6 mot khoang goi la khoang
Disse, day 13 noi xudt phat hé bach huyét trong gan va ctng qua day té bao gan trao doi chat
v6i xoang mach. Tong dién tich tiép xuc giita té bao gan va huyét twong trong xoang mach rét
16n.

6] cac goc cua tiéu thuy, noi 3 tiéu thuy tiép xtc nhau, c6 khoang ctra hay 1a khoang
Kiernan gdm céc thanh phan: 1 nhanh cua tinh mach cura, 1 nhanh cua dong mach gan, nhiing
soi than kinh, duong bach huyét va mot dng mat nhan mat tir cac ng mat vi ti cia bé Remak.

2. Phdn b6 mdu ¢ gan
Gan nhan mau tir 2 nguén:
2.1. Tinh mach ctra

Pay 1a tuan hoan chuc phan, xudt phat tir rudt gia, rudt non, da day, lach va tai mat.
Moi phut c6 khoang 1.000 ml méu theo tinh mach ctra vao gan.

2.2. bong mach gan riéng

Day 1a tuan hoan dinh dudng, xuat phat tir dong mach than tang goi 1a dong mach gan
chung, t&i bo trai cua tinh mach ctra thi chia thanh 2 nhénh: dong mach vi ta trang va dong
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mach gan riéng, mdi phit cung cip cho gan khoang 400 ml mau.

Ca 2 ngudn méu nay cudi cing déu d6 chung vao cic xoang mach cua tiéu thuy, sau do
di vao tinh mach trung tam ti€u thuy va tap hop thanh tinh mach gan r6i theo tinh mach chu
dudi d6 vé tim.
III. Cac chirc nang cia gan
1. Chirc néing chuyén héa
1.1. Chuyén hoa glucid

Glucid tir rudt theo tinh mach ctra vé gan chii yéu 1a glucose, con lai 1a galactose va
fructose. Fructose va galactose s& duoc gan chuyén thanh glucose trude khi sir dung. Ngoai
ra, gan co thé tao glucose tir cac acid amin sinh duong, acid béo, glycerol va acid lactic. Cac
chat nay s& dugc chuyén thanh acid pyruvic hodc phosphopyruvic roi thanh glucose-6-
phosphat trudc khi chuyén thanh glucose.

1.2. Chuyén héa lipid

Gan téng hop acid béo tur glucid, protid va tir cac san ghém thoai hoa cua lipid. Acid
beo dugc chuyén hoa theo chu trinh ( oxy hoa cua Knoop dé cho nang lugong (chiém 60%
chuyén hoa acid béo cua co thé).

Ngoai ra, gan con tong hop cholesterol, cholesteroleste, phospholipid, triglycerid va
cac lipoprotein (HDL, LDL va VLDL).

Phospholipid va lipoprotein 13 cac dang van chuyén lipid chu yéu cia co thé.
Cholesteroleste 1a dang van chuyén acid béo.

1.3. Chuyén hoa protid

Gan la co quan chuyén hoéa ciing nhu du trit protid. Chuyén hoa protid & gan xdy ra rat
manh mé& bao gdm 2 qua trinh: chuyén héa acid amin va tong hop protein.

1.3.1. Chuyén hoa acid amin

Chuyén hoa acid amin ¢ gan xdy ra rat manh mé qua 3 qua trinh khir carboxyl, khur
amin va trao doi amin.

- Khtr carboxyl
Nho cac enzym decarboxylase, tuy nhién qua trinh ndy ¢ gan khong quan trong.
- Khtr amin

Nho cac enzym dac hi€éu desaminase tao nén acid cetonic va NHi. Qué trinh nay lién
quan chat ché véi qua trinh trao doi amin.

- Trao d6i amin

La qua trinh quan trong nhat dé gan tong hop nén cac acid amin ndi sinh dic hiéu cho
co thé tir cac acid amin an vao nho mot loai enzym quan trong la transaminase. Trong do, c6
2 enzym rat quan trong la GPT va GOT:

+ GOT (glutamat oxaloacetat transaminase) hay ASAT (aspartat transaminase)

+ GPT (glutamat pyruvat transaminase) hay ALAT (alanin transaminase)

Chung xtc tac cho nhirng phan g sau:
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Aspartat + o cetoglutarat «—GOT , Oxaloacetat + Glutamat

GPT

Alanin + a cetoglutarat Pyruvat + Glutamat
1.3.2. Toéng hop protein

Té bao gan san xuat gan 50% luong protein trong co thé. Vi vdy, gan c6 kha ning tai
sinh rat manh. Sau khi cat mét phan, gan c6 thé tai tao tro lai.
- Téng hop protein huyét twong
Gan tong hop toan bd albumin cia huyet turong, mot phan ( va ( globulin. Vi vay, khi
suy gan, protein mau giam lam giam ap sudt keo, dich tir mach mau thoat vao to chtc nhiéu
gay ra phu.
- Tong hop cac yéu t6 dong mau
Gan tong hop fibrinogen va cic yéu t6 dong mau II, VIL IX va X tir vitamin K. Khi
suy gan, qua trinh dong mau bi rdi loan, bénh nhan rat dé bi xuat huyeét.
2. Churc nang du tri

Gan du trit cho co thé nhiéu chat quan trong: mau, glucid, sdt va mot s6 vitamin nhu A,
D, By, trong d6 quan trong la vitamin By».

2.1. Dy trit mau

Luong mau chira trong gan binh thuong kha lon (khoang 600 - 700 ml). Khi ap sut
mau tai tinh mach gan ting 1én (truyén dich, sau bita 4n, udng nhiéu nudc...), gan c6 thé phinh
ra dé chira thém khoang 200 - 400 ml.

Nguoc lai, khi co thé hoat dong hodc khi thé tich mau giam, gan s& co lai, dwa mot
luong mau vao h¢ tuan hoan.

2.2. Du trtr glucid

Gan dy trir glucid duoi dang glycogen, lugng glycogen du trit nay du cung cip ning
luwong cho co thé hoat dong trong vong vai gio.

Thong qua viée du trir glycogen, gan tham gia diéu hoa duong huyét. Khi duong huyét
tang, qua trinh téng hop glycogen tang lén dé du trir. Nguoc lai, khi duong huyet ha, qué trinh
phan ly glycogen ting 1én dé dwa glucose vao mau nham giit 6n dinh dudng huyét.

Nhu vay, gan dong vai tro rat quan trong trong diéu hoa duong huyét. Cac hé thong
diéu hoa duong huyet nhu ndi tiét va than kinh déu thong qua gan. Khi suy gan, diéu hoa
duong huyét s& bi roi loan cho dit hé thong ndi tiét va than kinh van con tét.

2.3. Du tri st

Gan la trong 3 co quan cua co thé du trir sat (gan, lach va tiy xuwong, du trir 20% luong
st clia co thé, khoang 1 g). Luong sat dir trir ndy den tur thure an hodc tu sy thoai hoa Hb. Gan
dur trir sit duoi dang feritin. Khi can, gan s dua sat ¢én co quan tao mau nhd mot loai protein
van chuyén sit 13 transferin do gan san xuét ra.

2.4. Dy trir vitamin B,

Gan c6 kha nang dy trit vai miligam, trong khi nhu ciu ctia co thé khoang 3 (g trong
mot ngay. Vi vy, co thé rat hiém bi thi€u By, phai ngimg cung cép 3 - 5 nam mdi ¢6 triéu
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ching thiéu vitamin By,
Thiéu vitamin Bi, s& gdy ra bénh thiéu mau 4c tinh hdng cau to.
3. Chirc nang tao madt

Mat 14 san pham bai tiét ciia té bao gan. Sau khi bai tiét, mat theo cac ong mat vi ti a6
vao ong mat ¢ khoang cura. Tr day, mat theo dng gan phai va ong gan tri d6 vao 6ng mat
chung r6i theo ong tii mat di dén chta o tai mat. Tai ddy, mat duoc co dic lai va dudi tac
dung cta mot sb kich thich, tai mat s& co bop dua mat vao ta trang qua co vong Oddi. Trude
khi di vao t4 trang, mat dugc tron 1an véi dich tuy trong 6ng tuy chinh.

Mat 1a mot chat long, mau xanh hodc vang, pH khoang 7 - 7,7.
S6 lugng bai tiét khoang 0,5 lit/ngay.

Dich mat gébm c6 nhiéu thanh phan (bang 1). Trong d6, c6 mot sé thanh phan quan
trong nhu: mudi mat, sac to mat, cholesterol...

Bang 1: Cac thanh phin ciia dich mat

Thanh phan Ty 18 %
Nuwoc 97,0%
Mubi mat 0,7%
Sic to mat 0,2%
Cholesterol 0,06%
Muéi vé co 0,7%
Acid béo 0,15%
Lecithin 0,1%
M& 0,1%
Phosphatase kiém

3.1. Mudi mat

Mudi mat 1a mubi Kali hoic Natri ctua cac acid mat lién hop co6 ngudn gbc tir
cholesterol voi glycin hoac taurin. C6 2 loai mudi mat: glycocholat Natri (Kali) va
taurocholat Natri (Kali).

Mudi mat c6 chirc ning quan trong trong viéc tiéu hoa va hap thu lipid ¢ rudt non kéo
theo sy hap thu cac vitamin tan trong lipid: A, D, E va K.

Khi xubng dén hdi trang, 95% mudi mat dugc tai hap thu rdi theo tinh mach cira tro vé
gan va duogc tai bai tiet, goi la chu trinh rudt gan (hinh 1).

Con lai 5% mudi mat duoc dao thai theo phéan co tic dung gitt nudc trong phan va duy
tri nhu dong rudt gia.
3.2. Sic t6 mat

Séc t6 mat (hay con goi 13 bilirubin truc tiép, bilirubin két hop) 1a mot chat hinh thanh
¢ gan tur san pham thoai hoa Hb trong co thé va sau d6 duoc thai ra theo dich mat.
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3.3. Cholesterol

Té bao gan tong hop cholesterol dé san xuat mudi mat, mot phan cholesterol duoc thai
ra theo dich mat dé gilr hang dinh cholesterol mau.

Khi xudng dén rudt, 1 luong cholesterol duoc tai hap thu tr lai.

Cholesterol khong tan trong dich mat, dé tan dwgc n6 phai ¢ dudi dang micelle cling
vo1 mudi mat va lecithin va goi la sy bao hoa cholesterol cua mat. Khi mat mat kha nang bao
hoa nay (do tang cholesterol hodc do gidm muoi mat va lecithin), cholesterol s€ tua tao nén
sOl.

Mubi mat ../

Tdi mat

Hong trang
Hdi trang

Pai trang

Hinh 1: Chu trinh rut gan ciia mudi mat
4. Chirc nang chong dgc

Gan dugc xem la mQt hang rao bdo vé co thé dé chéng lai cac yéu td doc hai xAm nhép
qua duong tiéu hoa. Béng thoi, n6 lam giam dgc tinh va thai trir mot s6 chét dugc tao ra trong
qua trinh chuyén hoa cua co thé. Co ché chdng doc cua gan do ca té bao Kupffer va té bao
gan dam nhiém.

- Té bao Kupffer

Thuc bao céac vi khuan xam nhap vao co thé qua duong tiéu hoa, dong thoi thuc bao ca cac
hong cau gia va xac hong cau bi vo.

- Té bao gan
Chéng doc bang 2 co ché:

+  Giir lai mot s6 kim loai nang nhu déng, chi, thuy ngan...va mot s6 chit mau nhu
Bromo-Sulfo-Phtalein (BSP). Sau dd, s€ thai ra ngoai.

+  Bing cac phan Gmg hoa hoc dé bién cac chat doc thanh chat khong doc hoic it
ddc hon rdi thai ra ngoai qua dudng mat hodc duong than.
4.1. Phan ng tao uré tur NH;3

NH; dugc tao ra trong co thé qua qua trinh khir amin hodc hap thu tir rudt gia vao mau.
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Pay 1a mot chat doc doi voi co thé, dc biét 1a dbi v6i hé than kinh. Gan s& bién doi NH;
thanh uré qua chu trinh Ocnitin chi c6 & gan. Sau d6, uré dugc thai ra trong nudce tiéu.
Khi suy gan, NH; mau tang 1én gdy nén hon mé gan.

4.2. Khir doc bang cac phan tng oxy hoa khir, metyl hoa. acetyl hoa...

- Oxy héa ruou thanh acid acetic.

- Khtr aldehyd thanh alcol.

- Acetyl hoa Sulfanilamit thanh chat it doc hon.
4.3. Khir doc bang cac phan tng lién hop
4.3.1. Lién hop sulfonic

Céc chat doc tao ra do men thdi & rudt va hap thu 1 phan vao méau nhu: indol, phenol,
scatol... s& két hop voi acid sulfuric tai gan thanh cac sulfat it doc va thai ra trong nude ticu.

4.3.2. Lién hop vé1 glycin

Vi du: acid benzoic 1a mét chat doc duoc lién hop véi glycin tao thanh acid hippuric va
thdi ra trong nudc ticu.
4.3.3. Lién hop véi acid glucuronic

Pay 14 co ché chdng doc chinh ctia gan. Rat nhidu chat nhu: bilirubin, alcaloid, phenol,

cac hormon steroid, mot s6 thudc nhu: aspirin, khang sinh, barbiturat... s€ dugc lién hop voi
acid glucuronic. Sau do, cac chat nay dugc thai ra trong nudc tiéu hodc trong dich mat.
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