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NOI DUNG

1. GIAI PHAU SINH LY GAN

2. CHUC NANG GAN
— CN chuyén hoa
— (N tao mat
— CN tong hop yéu té6 dong mau
— Chuyén hoa thudc, alcohol
— CN ndi tiét
. CLS BANH GIA CHUC NANG GAN




#GiAl PHAU GAN VA HE THONG PUONG

MAT

1,5 kg, 1% trong
lwong co thé.

5% & tré so sinh

» Gilr 10-20% thé tich
tuan hoan.

 La nol dw trir mau
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THUY GAN

Exe‘ded right hepatectomy (right trisegmentectomy)
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TiEU THUY GAN

HEPATIC LOBULE
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25% CO
120ml/ph/100 g
PM gan: 25-30%
lwu lwong mau va
cung cap 45-50%
oxy cho gan

T™M ctra: 70-75%
lwvu lvong mau va




TuAN HOAN TAN(

Total inflow 1500ml/ph
Pa 90 mmHg

Total outflow 1500ml/ph
Pv 3 mmHg

Hepatic artery

Spleen

Pancreas ?

Small
intestine

Hepatic
veins

FPortal vein

' 6-12 mmHg

Superior
mesenteric artery

Inferior
mesenteric i
artery ]




Ho O

/1 DIEU HOA DONG MAU GAN

PiEU HOA TAI CHO DiEU HOA TOAN THAN

| |

1. Tw diéu hoa lwu lwong —
ap luwc.

2. Kiém soat chuyén hoa

3. Pap trng dém dong

mach gan

%
N

1. Kiém soat than kinh
2. Kiém soat hormon

y'“ --
\”’@ i -;’# \




oa lwu lwgng — ap lwc.

EI Cho phép thu thé mé chuyen biét diéu phoi dong
mau du c6 sw dao ddng huyét ap.

Q Dap wng soi co cua co tron mach mau véi suw cang
(myogenic)

. O Hoat dong sau an no, khong hoat dong khi déi (BN
can PT)

Khéng c6 & TM cuwa.

It c6 vai tro trong diéu hoa dong mau gan chu phau
(nhin doi va dan mach do thuéc mé) ;




4 Giam pH va giam ap lwc oxy mau TM cural
mau DM gan.

Q Tang ap lwc tham thau sau an1 dong mau BM gan
va TM ctra.

0 Roi loan thang bang kiém toan, gidm oxy méau ciing
anh huwédng dén dong mau gan.

Pap wxng dém dong mach gan

Q Quan trong nhat

Thay déi dong mau TM clra gay thay doi ngwo’c lai &
dong mau BM gan.

Lién quan dén tbng hop va dao thai adendsj

> a”‘?\\
&n mach) ttr ving quanh ctra. /\

dong




A Dong mau TM cira giam [ tich tu adenosin
ving quanh ctra gay [ gidm strc dé khang tiéu
PMi tang dong mau gan.

A Dong mau tinh mach cwra tang [ dao thai

. adenosin ra khadi vung quanh ctra [l tang sirc

can tiéu DDM [ gidam dong mau DM gan.

Maximum: tang gap déi dong mau DM gan [

héng thé bu trir néu dong mau TM clra gidm

50%. .

Oi loan nhw: déc to trong mau, giam t

gal co quan [ gidm hay mat co ché




PiEU HOA TOAN THAN

Q Than kinh tang, than kinh hoanh, than kinh X ( soi
giao cdm hau hach tir T6-T11) vao gan tai ron
gan.

Q Hé TK giao cam : diéu hoa quan trong mach mau
tang. Trwong lwc giao cdm giam: tang thé tich
mau dy trir & tang va nguoec lai.

Q Kich thich giao cdm tly thwong than: day mau tw
tang ra tuan hoan.

Diéu hoa thé dich:
PM gan c¢6 thu thé co mach giao cam\o
TM clra chi co thu thé a.




RO epinephrine truc tiép vao BM gan: dap
ng 2 pha; co mach va dan mach.

Q Bom epinephrine vao TM ctra: chi cé dap ng
co mach.

EI Dopamin: it anh hudng.

N Glucagon: dan DM gan, &c ché co mach sinh
ly trén DM gan.

| Anglotensm |l glam dong mau gan do gay
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Hepatic artery
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Liver Pre-portal organs

EM%'fﬁfﬁan: 7 mm Hg =9mmHg =10mmHg =30 mm Hg = 90 mm Hg
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@ NHONG YEU TO ANH HUONG DONG

MAU GAN

Tang dong mau gan
= UJu than.

= \/iém gan cap

= Tw thé ding

= Sau an

Thudc: ddng van B,
Phenobarbital.

Giam dong mau gan

* Thong khi ap lwc
dwong ngat quang.

= Nhwoc than

= Ha oxy mau

= X0 gan

= Kich thich a

= Ucché By

= Halothan, thuges

- Vasopressy\




Anh hwéng thudoc mé hé hap dén

dong mau gan

Halothan: co that DM gan va co mach vi
tuan hoan gan.

» |soflurane: Tang d0 nhét dong mau vi
tuan hoan.

= Sevoflurane va Desflurane: bdo tén dong
mau va chrc nang gan

Enflurane: tang strc can mach mau gan




L. Anh hwéng thuoc mé TM dén dong

mau gan

%
;,
S/

= Thiopental va Etomidate: giam dong mau gan,
giam CO.

= Propofol: dan mach tang, tang dong mau TM

ctra va BM gan.

Ketamin: it anh hwdng dong mau gan




* Giam lwu lwgng mau gan trong gay té tay
song va NMC cao.

= Thi phat gay ha HA

= B3o ton bang thudc co mach: dopamin hay

ephedrine.




Tao mién dich chong
lai nhiém tring

Téng hop protein va
cholesterol

Bai tiét chat thai qua
mat

héa chat béo

§ .,,\ C H U’ C N AN G GAN

Bai tiét mat dé tieu

Piéu hoa déng mau

Pao thai thubc, hoa
chat va alcohol

Chuyén dwong dw thanh
glycogen dé duw trir




CHU'C NANG CHUYEN HOA

Proteins Carbohydrates
glucose, fructose,
Calactose

amino acids

I itlglil!zl'?ﬂ Glycogen Glucose-6-Phosphate
'a0

tissue
protein

Lactic Acid Pyruvic Acid

acetyl Co A

Electron Transport Chain



Chuyén héa protein

 Tdng hop protein:
» Albumin
> Yéu to déng mau
> Protein van chuyén
> Chat phan &rng
» Hormon

* Di hoa Protein

» Amoniac [ ure




Chuyén hoa carbohydrate

Catabolism

Proteins Starches

'

[ - |
Fatty acids,

to their component

building blocks Amino acids Single sugars

- =3 |« Ly giai glycogen
Stugeﬂ o, R
T b @  Tan tao glycogen

(or ofher.simp|e Acetyl-CoA
intermediates)

Citric acid
cycle
(and Electron
transport chain)

and formation of ATP

\ \



e, Tong hop va oxi hoa acid béo

o Regulatﬂr'_f Interactions of Fatty Acid
Synthesis and Oxidation in Liver

Triacylglycerides

Glucose Fﬂ“&liiﬂi /’ﬂlmltﬂlﬂ

Fatty acyl-CoA Hﬂlungl CoA

A—Glucagon = X

Acetgl —CoA
-'—'_4—‘—\—_h
Y /Fﬂthl ﬂ[:#][:ﬂrnltlnE
Pyruvate (: Acetyl-CoA \’\'\l'

I Citrate
N
4 \
Fed= inhibitian Ketone bodies Green= activation
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,fﬁ missive nHr:t!s
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Tao acid mat
Hap thu

Van chuyén
Hoa tan lipid
Hoat hoa lipase

Téng hop
Cholesterol.




MICELLE

- Micelle can thiét
.__,.Hydrophilic head ChO hép thU:

— Cholesterol

— Vitamin tan trong
Aqueous |ipid
solution o

— Lipid

* Opioids: lam co
@ @ woewa  thitco vong Odd
anh hue Nga 1%

\ bai tiét m?




PONG CAM MAU VA GAN
. Tbéng hop:

FX

— Yéu t6 ddéng mau trr yéu
Wﬂrf;_ﬂ" Oxlia R to 11, 1V va VIIL.
‘/ﬁﬂ,ﬁ{ucﬁﬁ” Functionalform  — Protein diéu hoa déng
vtk prothrombin mau va tiéu soi huyét
l f_‘ T (protein S, protein C
ﬂlﬂ ’ y
Reduced vitK /~ co™” s protein Z, plasminogen
Bctive form activator inhibitor (PAI),
gﬁ?mmbiﬂ and antithrombin IlI).
FIX * Yéu t6 ddng mau phu thudc

Vitamin K - O
— Warfarin — \
i Al
— Thiéu vita}mi - dinh
duwong, ta : N



z=EAO HONG CAU VA TONG HOP HEME

g

.t 1947 *

— Tuan 9-24 thai ky
— L& co quan chinh tao héng cau cho dén 2 tudi
— Khi mac bénh: suy tdy, thiéu mau tan huyét bam sinh [
gan tao héng cau
s Tong hgp Heme
| —20% & nguoi Ion
Porphyria
Tich tu porphyrine & mod
Hiém, bénh Iy gen, tbng hop heme. L
Khéng triéu chirng, yéu to khéi phat Q\
eu t0 khdi phat: hormon gidi tinh, glucoco sids, hut
OC, thubc (barbiturate, Etomidate va




Tong hop Heme

ALA » ALA »PBG »Hydroxy ® Uro'gen » Eupm gen
Glyeine Synthase 1 methylbilane
(NE) P‘ruta:: gen
v
Proto’in
\d CO
Heme 24
HEME (Oxveenase Fe
// -
P450 Mitochondrial respiratory  TRP pyrrolase, catalase,
Cytochromes Cytochromes glutathione peroxidase,
(65%) (15%) NO synthases, guanylate cyclase

Cyclooxygenase, Prostaglandin \
endoperoxide synthase

y 4 N\



Fragile red cells

Colonic bactena:
Stercobilinogen
Urahilinogen

Bilirubin Metabolism

Free bilirubin is fat-soluble and toxic
Conjugated hbilirubin is water-soluble and non-toxic

Macrophage in RES

Free Hb inplasma =
(6 g daily) i

e e e i A e

Urobilin  =-====s==—

sl — Intestine:
qﬂzenaﬂ E Haegme E|lEcapj|$§{;ﬁ Cnnjugated&
® . \\\_’ Circulating Hilirubin. . unconjugated
free hilirukin

|

Bilirubin-albumin

|

Albumin

Enterohepatic
bilirubin circuit

Calon o

[leum %,

Appendix

Renal excretion of urobilinogen, stercobilinogen and
yellow urabilin (a typical total of 2 mg daily)
More in intrahepatic icterus

Fagcesis brown from
stercohilin (200 mg daily)

Kz

V 4 AN




CHUYEN HOA THUOC

Oxidation J Conjugation

(Cytochrome F4E{I'V \Elucumnldaﬂnn etc.)
. » 2 phage:
Conjugation -
< Sy

Metaholite - Stable Adducts . Dhagej; oXi
/ Non-polar noa/thuy phan

Species * Phage 2: lién
Nop

Renal Elimination Biliary Elimination
(Urine) (Stool)

\ \




EFFICIENTLY EXCRETED

Amitryptiline
Desipramine
Imipramine
Labetolol
Lidocaine
Meperidine
Metoprolol
Mophine
Pentazocine
Propranolol
Verapamil
Zydovudine

\ _\

DRUGS EXCREATED THROUGH LIVER

POORLY EXCRETED

Acetaminphen
Amobarbital
Aspirin
Clindamycin
Diazepam
Digitoxin
Ethanol
Penobatbital
Phenytoin
Tolbutamide
Warfarin
Tolbutamide




Nhirng yéu t6 quyét dinh chuyén

hoa thuoc

at w'e ché hay thac day chuyén hoa thudc
« Tudi, Gidi
. SOt
 Nhwoc giap

-« Nhuwoc yén

X0 gan

Halothane gay giam lwu lwong mau va tang
chuyén hoa Fentanyl, Verapamil, propanolol
arfarin va phenytoin




CHUYEN HOA ALCOHOL

ETHAMOL

'

ACETALDERYDE

l aldehyde dehydrogenase
(izoenzymes; polymorphizms)

ACETATE
l COBnZyime A

ACETYL Cos

INTERMEDIARY METABDLIZM
Fig. 1 Metabolism of acetaldehyde. ;\



oy Sinusoidal Endethelial Gell

'Fh._{,:,;b- I‘
thég— Kuppfer Cell

#— Stellate Cell

D

-,
(g, 0l
l o

(010} o030 5 3493

» Té bao Kupffer (dai thuc
bao) 10%.

- Thuc bao vi khuan va
hoa chat trung gian gay
viem xam nhap tw dong
mau tang [ giam phan
trng viem.

« Té bao hinh sao:

hepatic lobule




CHUC NANG NOI TiET

« Tong hop
— Angiotensinogen
— thrombopoietin
— insulin-like growth factor | (IGF-I)

 Bat hoat

— aldosterone, hormone khang loi niéu,
estrogens, androgens va insulin

« T4 — T3 hay bat hoat




PDANH GIA CHUC NANG GAN

1. Panh gia lam sang
= Khong dac hiéu: Chan an, Mét mai, Sot, Mat
ngu, Thay doi hanh vi

= Yéu td nguy co nhw: nghién rwou, st dung
. thudc, truyén mau, phoi nhiém véi chat déc
gan, tién st vang da dac biét sau gay mé,
bénh vé gen (thiéu a,_antitrypsin, bénh Wilson.

Kham lam sang: vang da, sao mach, ban
ung, mang xuat huyét, gan to... -gb

\
,1 -
"




Table 17-2
Blood Test
Aminotransferases

Serum albumin

Prothrombin time *

Bilirubin (main form present)

Alkaline phosphatase

y-Glutamyl transpeptidase 5-
nucleotidase

Blood urea nitrogen

BSPIICG (dye)

- Liver Blood Tests and the Differential Diagnosis of Hepatobiliary Disorders

Bilirubin Overload (Hemolysis)

Normal

Normal

Normal

Unconjugated (also mild increase in
conjugates)

Normal
Normal

Normal—may be increased by renal
dysfunction

Normal

BSP/ICG, bromsulphalein/indocyaning green.

* Used interchangeably with the international normalized ratio.

\ __\

Predominant Abnormality
Hepatocellular Injury

Increased—may be normal or decreased in advanced stages

Decreased—may be normal in acute fulminant hepatic failure

Prolonged

Conjugated
Normal—may be increased by hepatic infiltrative disease
Normal

Normal—may be decreased by severe liver disease and normal
kidney function

Retention of dye

Cholestasis

Normal—may be increased in
advanced stages

Normal—may be decreased in
advanced stages

Normal—may be prolonged in
advanced stages

Conjugated
Increased

Increased

Normal

Normal or retention of dye

W
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~ So d6 tiép can chan doan tang men gan

©\
g
=

1ALTA AST |

< 2x ML = 2w ML
Maormal HX - {e.g.. R/O drug/ETOH use)

Alkaline phosphatase

Bilirubin 1

INR

Repsal tast
Procead with s.urgary]l = 2% ML = 2K NL  — Proceed with surgery
screanmg {e.g.. ultrasonography,
I, compuled tormograpiy,
liver ki 1 prior to
AST = ALT i R/ ETOH/ Eurgar:rlpw

drug use

i = o | Fommal assassmeant
IT ALT/AAST and abnormal INR J.—I- Hepatobiliary dysfunction — péiartn surgery

L

lr Alkaline phosphatase |

_I = 2x ML and - . | Formal assessment |
™\ Abnormal GGT/bilirubin — Billary diseass —| ,ior to surgery

w 2 L - ]

I

Marmal -
GET —-—| Proceed with surgeny

Bilirubin \
A\ B




TON THUONG TE BAO GAN

1. Men gan

 Tang men gan: ALT (alanine aminotransferase
) va AST (aspartate aminotransferase ).

'« ALT cht yéu & gan

AST c6 thé tim thay ngoai gan: tim, co, nao,
than, tuy, m6 m& va mau.




Wl Nang Rat nang
100-249 U/l AR ISl 100?d)|999 > 2000 U/
l l l *Hoai tir gan
i nang
*Nhiem mo -Viém gan ’ VG virus toi cap
*Thuoc cép do virus ‘Dot cap cua *Ton thwong
J mat *VG man tién VG man gan do thudc
VG virus trién nang (aceta..)
*Ton throng VG do thiéu
gan do thu6c oxy (shock)
VG tw mién/tac
mat

/)



AST/ALT

> 4: bénh Wilson

2-4: VG do ruou,

-

<1 VG khéng do rwou,
khong xo gan




wong tb gan, bénh ngoai gan, ca 2.

= Tang nhiéu: ton thwong gan ndng (VG virus toi cap,
VG do thudce, VG do thiéu oxy).

= T&ng trong: tan huyét, tiéu co van, nhoi méau than,
TBMMN cap, nhéi mau co tim.

= Tang AST/ALT trong bénh canh gan.

Glutathione-S-transferase (GST)

= Nhay va chuyén biét trong tén thuwong gan do thudc.

= Th&i gian ban huay 90ph *

Giai phéng nhanh vao tuan hoan sau tb th‘w

an. = N\
-

/\



PDANH GIA CHUC NANG TONG

HOP PROTEIN

1. Albumin
= Bénh gan man tinh
= Giam
v' Gidm téng hop (gan)
v Mat qua than
v'Pha lodng mau
v' Tang di hdéa albumin
v' Téai phan b albumin
= Th&i gian ban hay 3 tuan 0 gidm cham khi suy
gan e




2. Prothrombin time (INR)
= Th&i gian ban hdy ngan 4 gi® véi yéu to VII va 4
ngay voi Fibrinogen

Giam nhanh khi suy gan

Panh gia va theo dai roi loan CN gan cap

Tién lwong

Gheép gan




CHAN DOAN TAC MAT

Kaline Phosphatase (AP)
Bénh ly gan va dwérng mat (viém gan, tac mat, u)
Khong dac hieu

Co & xwong, rudt, than, u tang sinh, nhau thai.
Thdi gian ban thai 1 tuan [ tdng sau khi da hét tac
mat

Tang nhiéu: tac dwdng mat chinh (s6i OMC, xo
hoa dwong mat nguyén phat, ung thw)

Tac dwong mat trong gan: tang AP, khéng téng
bilirubin. .




2. Bilirubin
= CN bai tiét ctia gan

BT <1 mg/dl

> 4 mg/dl: vang da

> 3mg/dl vang mat

Tang bilirubin lién hop: tadc mat hay tang tao
Tan huyét: tdng ca bilirubin lién hop va tw do.




+ Test chan doan thiéu a, — AT: a; — AT
huyét thanh va dinh phenotype.

» Bé&nh Wilson: ceruloplasmin huyét thanh
~ gidm va tang dong nudce tiéu
AFP

» d6 dac hiéu 90%

»D0O nhay 50-90%

Chan doan va theo dai diéu tri K g Q\

300 ng/ml




» Gan gilr vai trd quan trong trong chuyén
hoa.

« Thudc mé va gay té anh huwdng dén chire
nang gan.

* Ha HA, giam oxy mau, tang CO,, str dung
th,uéc c6 dbc tinh cho gan sé anh hudng

dén chwrc nang gan sau PT.




