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2 hepatic artery  portal vein hepatic arterioles
portal venules  sinusoids
sinusoids ~ central vein central vein

right  left hepatic vein  central vein limiting plate
central vein sinusoicis sinusoidis endothelial
cells basal lamina Kupffer cells
hépatocytes  Kupffer cells space of disse
OXygen hépatocytes sinusoids
(Portal triad) (Central vein)

Kupffer cell

Sinusoid

Bileduct  Limiting platc



microvilli bile canaliculi

sinusoids  microwilli active secretion  absorption
organells
Nucleus deoxyribonucleo protein
- Mitochondria 2
criste  mitochondria oxidative phosphorylation,
glycogen cytochrome oxidase, ammonia
urea  enzyme  Krebs-Henseleit cycle
- Rough endoplasmic reticulum albumin
. Glucose 6 phosphatase glucose
Smooth endoplasmic reticulum bilirubin conjugation,
,Steroids bile acid
Lysosome bile canaliculi  lysosome  hydrolytic enzyme
- Golgi apparatus
bile canaliculi hyaloplasm
- Kupffer cell
hépatocytes

excretory unit bile canaliculus(™ ,2528)
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> Mithondria ¢ = Crises, RER=
Rough Endoplasmic Reticulum



3 Lysosome  Golgi apparatus

1
3 Zone
(Amdur, Doull and Klaassen, 1991)
1 Zone L Periportal zone
portal tract
mitochondria glutathione(GSH)
(Liver regenaration) (Liver necrosis)
2 Zone 2 Micizone
Zone 1 Zone 3
3 Zone 3 Centilobular zone(Periacinar zone)
central vein cytochrome P-450

CYP2EX(Tsutsumi et al, 1989)
hepatic arteriole
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2 (Zimmerman, 1999)
1 Intrinsic toxicants 2
11 (Direct toxicants) organelles
endoplasmic reticulum, mitochondria ~ lysosome
carton tetrachlorice, chloroform
12 (Indirect toxicants)
metabolic routes selectivity
ethanol, tetracycline, tannic acid
2 Idiosyncratic toxicants
allergic reactions
chlorpromazine, sulfonamices

1 (Fatty liver)
triglycerices (Parenchymal cells)
triglycerides
2

(Necrosis) ~ CCl4 ethionine



3 (Cholestasis)

sulfobromophthalein, 2-ethyl-2-phenylbutyramice
taurolithocholic acid

4 Lipid peroxidation
(Liver necrosis) lipid peroxidation
hepatotoxicants "l (OCl4 tetrachloroethane

serum
enzyme tests, hepatic excretory tests  histological analysis
«nftt
Serum transaminase
Serum transaminase
Aspartate transaminase(AST) ~ Alanine transaminase(ALT)
AST organells cytoplasm
AST AST
ALT organells
cytoplasm
ALT
, 2533)
Triglycerides
Triglycerides neutral fat esterification
(Acetaldehycle)

fatty liver ~ steatosis
fatty liver
Malondialciehycle(MDA)
(Free ragicals)
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oxidative stress lipid peroxidation

lipid peroxidation Malondialciehycle(MDA)
Glutathione(GSH)

Glutathione(GSH) ~ antioxidant

lipid peroxidation
glutathione(GSH)
Cytokines
Kupffer cell
proinflammeatory cytokines  TNF-g, IL-ip Kupffer cell
oxidative stress
10%neutral buffer formalin
pH 74 40 / 6 fixation, washing,
dehydration, clearing, infiltration, section cutting, embedding  staining
Haematoxyline & Eosin tissue
Oil red 0 fatty liver

Periodic Acid Schiff (PAS) ,

(Histology)”
(Histopathology)”
(Histochemistry)2

passive diffusion



90
(Deway, 1991)
(Acetaldehyde)
alcohol dehydrogenase(ADH), catalase, microsomal ethanol oxidizing
system(MEQS) (Acetate)
(9
1 alcohol dehydrogenase(ADH)

(liver cytosol)
ADH
CHOHOH+NADA™  CHCHO+NADH +Ht+

ADH Zero-orcer
ADH NADH
2 catalase peroxisome
catalase

CHEHOH +HD2 * CHCHO+2HD

3. microsomal ethanol oxidizing system(MEQS)
NADPH 02
MEQS
CHCHZOH + NADPH + Ht+ (2 *  CHjCHO + NADP++ 2 HX)

0?2
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5 ADH, cytochrome
PASO(CYP2EL)  catalase

; (Acute gastritis)
(Pentic ulcer) (Acute pancreatitis)

(Anticiuretic; ADH)
: (Fatty  liver) (Alcoholic
hepatitis) (Cirrhosis) (Hepatoma)

L
2. (Acetaldehyde)  reactive
oxygen species(ROS)
fatty liver collagen, albumin
lipoprotein acetaldehyde adducts

NADH
free radicals  hydroxyl radicals(OH) lipid peroxidation
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Lipid peroxidation(Sregjayan and Ritter, 1999)
lipid peroxidation initiation propagation
termination 6 initiation free radicals

hydrogen ~ methylene group  polyunsaturated
fatty acid(PUFA = LH) lipid radicals(L°) lipid radicals(L°) oxygen  lipid

peroxyl radicals hydrogen  lipid molecule lipid hydroperoxide
propagation  lipid hyaroperoxice
lipid radicals polyunsaturated fatty acid(PUFA = LH)
termination  nonradical products lipid peroxidation
lipid peroxiciation free radlicals
superoxide anion(02) : NADPH-cytochrome  P450
reclucetase, mitochondrial electron transport - polyunsaturated fatty
acid(PUFA = LH) lipid peroxidation
membrane potential,  permeability proclucts
lipid peroxidation lipid hydroperoxice, aldehydes ~ malondialciehyde
aldehyces
LH + X — > L* + XH
PUFA Lipid racical
L + 0] — ——3 LOO
Lipid peroxyl radical
LOO* — > LOOH
Lind hyctoperodce
LOOH —> —> —> g}]aéo&ﬂkarledhyde
aldehydic products
6 lipid peroxidation: Polyunsaturated fatty acid = LH, lipid alkyl

radicals(L"), lipid peroxyl radicals(LOOQ), lipid hydroperoxide(LOOH)
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3 Kupffer cells
permeability endotoxin

endotoxin LPS(Lipopolysaccharicle)
portal vein Kupffer cells
Kupffer - cells
TNF-a IL-ip (meClain et al, 1997:
Thurman et al, 1989; Hoek and Pastorino, 2002)

3 (Silymarin)
Silybum marianum silychristin,
silydianin, silybin A, silybin B, isosilybin A isosilybin B(Wang et a1, 1993)
silymarin mushroom toxins, medicines, heavy metals, toxic
organic solvent ~ silymarin antioxidant(Laekeman, 2003)
silybin
liver disorder invitro CCl4
GaN silymarin 0.01, 0., LOmg/ml
dose dependent(Hikino, 1996) chronic
hepatitis silymarin (Kiesewetter, 1977)4
4 {Ecliptaprostrata Linn.)
) ( )l ( )’
() Eclipta prostrata Linn. Asteraceae
4-32
05-25 3-10
2 . 4 2-35
3

15 . 335
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2546)

(Zhang JS. and Guo Q.M., 2001, Upachyay, 2001, Han Y., et a1, 1998, Singh B,, et ar 2001,
Zhang M., et al, 1997., Zhang and Chen, 199%)
\Wedelolactone, Demethylwedelolactone, Isodemethylwedelolactone,
Demethylwedelolactone-7-glucoside
Wedelic acid, Alpha-formyiterthienyl, Strychnolactone, Nonacosanol, Stearic acid,
Lacceroic acid, 3,4-dihydoxy benzoic acid, Ascorbic acid
(205) (255')-22,26-imino-cholesta-5,22(N)-dlien-3p-ol (verazing), Ecliptalbine, (207?)-4p-
hydroxy-verazine, Ap-hydroxyverazine, (20r)-25 p-hydroxyverazine, 25p-hydroxyverazine
Eclalbatin ~,  Nicotine  0.08%,  20-epi-3-dehydroxy-3-oxo-5,6-dlihydro-4,5-
dehyaroverazine, Eclalbasaponins
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Alpha-amyrin,  2-(Buta-l,  3-diynyl)-5-(3-en-l-ynyl)thiophene,  2-(4-chloro-3-
hydroxybut-1-ynyl)-5-(penta-1, 3-dinyl)thiophene,

Stigmasterol , p-sitosterol, Daucosterol, Trithienyl alcehyde, Ecliptal, p-amyrin,
Luteolin-7-glucosicle, p-glucoside,

Apigenin, Luteolin , Ecliptasaponin C,  Stigmasterol-3-O-glucoside, Daucosterol,
Ecliptasaponin D

5-(3-buten-I-ynyl)-2, 2™-bithienyl-5,-methyl acetate, a-Terthienylmethanol, acetate
ester2.2" 5’ 2”5 -Terthienylmethanol,

Tannin, Vitamin A, p-carotene, Reducing sugars, Isoflavonoids

Triterpenic acid, Hentriacontanol, Heptacosanol

5-lipoxygenase
ICD 2 / (Wagner and Fessier, 1986)
CA-Ehrlich-ascites
125 / (Kosuge étal, 1985)
(50%)
1] (Dhar et al, 1986) (50%)

carbon  tetrachlorice

microsomal  drug  metabolising
enzymes  (Zhang .S, and Guo QM, 2001)

butanolic  purified butanolic
Calloselasma rhodostom a{Malayan pit

viper(MPV)) butanolic 25 Imouse lethal
activity  LDY) purified butanolic 1545 /mouse
50-58% 2 hemorrhagic activity

(Pithayanukul P, 2004)
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carbon tetrachlorice Alanine aminotransferase (ALT)
Glutamate-pyruvate-transaminase (SGPT) Aspartate aminotransferase (AST)
Glutamate-oxaloacetate-transaminase (SGOT)
(Ma-Macet al, 1978)
mice acute hepatitis
OCl4 Acetaminophen  p- D -galactosamine
AST  ALT CCl4  p-D-galactosamine
(Lin .c. etal, 199%)

(  2544)
mice
lymphocytes e thymus  speen  (ChandraT, etal, 1987)

B hepatitis B surface
antigen(HBsAQ) inactivation property  HBsAg(Thyagarajan SP., et al,
1982)

Swiss mice neutralized the lethal
activity Crotalus durissus terrificus wedelolactone, sitosterol
stigmasterol creatine kinase
(MorW.B., 1991)

trypsin

wedelolactone(\WL)  demethylwedelolactone(DWL)



D., etal, 2003)

writhing response
1970)

trypsin

Albino mice
ethanol

19
ICY) 29 30 pymL (Syed .

tail clip, tail flick  acetic acid
total alkaloids  analgesic activity (Bhargava KK, et al,
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