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The development of an efficient rat hepatic cirrhosis model

Introduction: Applying clinical conditions to on experimental animals forto verifverifyingy the
mechanism of disease and drug effects is crucial. Cirrhotic livers induced by Hepatitis B virus are
frequent, and eEspecially in Korea where a great deal of more liver-related diseases occurs,
cirrhotic livers induced by Hepatitis B virus are frequent, and, such viral-induced cirrhosis, and
this often impedes other medical treatments. Therefore, creating a proper elucidating properly o M|chstm
deriveding cirrhosis method in animal model to simulate the actual pathophysiology of cirrhosis =

can benefit future researches.

Aims: We wanted toTe testing various hypotheticalsized methods of inducing cirrhosis in animal
models, and we wanted the model to have a with higher rate of reproducibility.

Method: To induce cirrhotic liver, thioacetamide (Sigma, St. Louis, USA) wasis given either
freely via oral intaken or it wasand injected into the peritoneal space ofn Sprague-Dawley(SD)
rats. The SD rats wereare divided into four groups: the oOral intake gGroup 1 (N=10, 0.03%, 13
weeks), the oOral intake gGroup 2 (N=20, 0.04%, 30 weeks), the ilntraperitoneal Injected
gGroup 1 (N=10, 300mg/kg, 12 weeks (3 times per week for first 2 weeks, 2 times per week for
next 10 weeks) and the ilntraperitoneal Injected gGroup 2 (N=20, 300mg/kg, 2 times per week
for 16 weeks). The mMortality rate of the tested subjects is recorded, and a visual test of the
livers is performed at the end of the experiment, a visual test of the livers is performed. Also, the Dept. of 'Surgery,
extracted liver cells that were dyed with Trichrome are compared to evaluate the extent of the

liver cirrhosis.

Result: For theln oral intake group 1, no loss of occurred until wWeek 13, and 5 of the SD rats
(50%) showed signs of liver cirrhosis by the Trichrome dye test. However, the extent of cirrhosis
greatly differed betweenfrom each of the subjects. Forln the oral intakae group 2, no loss
occurred until wWeek 30. 20 of the SD rat (100%) in this group possessed a cirrhotic liver.
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However, the weight of the cirrhoscirrhotic liversis differed from a minimum of 231g to a LIPSO
maximum of 770g. For theln Injected gGroup 1, 4 tested subjects (40%) died between wWeeks SIZAl

3 and 4; however, the rest of them survived and they all revealed a signs of cirrhosis. Forln the
ilnjected gGroup 2, only 3 tested subjects (15%) died, and after wWeek 16, 17 survivors (100%)

showed a signs of cirrhosis.

Conclusion: The short-term oral administration of thioacetamide only induced a minimal
amount of cirrhosis;, thus, a longer period of consumption is suggested. Injection of
thioacetamide into the peritoneum resulted in higher death rate when thoacetamide wasis
injected frequently. Therefore, selecting a proper method to create a cirrhotic liver, with
considering the reproducibility, on cirrhotic liver, the survival rate of the experimental animals,
and the length of the experiment, isare strongly suggested for creating an animal model of

cirrhotic liverfor further experiments.
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we 107 HaEa QIoh TR A A 7kA] TAA, CCl, &
O 7F B FEO Fo] HREE AT, YL IS5 Y F
o] & ofg] 7pA] WHjo] Hixlo] glov} Fo] ARl upe}
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A8 F52 Sprague—Dawley M4 (3, 150-200g) 60
nte] S o= Spglth g = AAdiEt o Hehet
olaol skl - AIE U] SPF (specfic pyogen free) AF2le]
M £52(220), FE065%) 7 DA A 7A49 S ol F
T3579 adAFEE AAALAC (Association of
Assessment and Accreditation of Laboratory Animal
Care International) 7]l &J&f|A] AFS-3813 Tt

2. 4387 43

g FE8k7] Y& WMol TAA (Sigma, Saint
Louis, USA) & Folstdlon S8 TAAE Fx=°l
Ao 10LE vHso] 54 17 (N=10, 0.03%, 13F), &
2. (N=20, 0.04%, 30F)°l &8zt 5459 1

(N=10, 300mg/kg, 1275, A 25 7 33] 1 % F 23])

%e, ~ ofo

7Y 278 (N=20, 300mg/kg, 165, F 23]) H735F
& TAAE 75mg/ml 4 2] Aol gAsto] A F
100g G 0.4cc A Fospsitt. 450 1352 F233] Fo
sty F 7t wol Abdstrlel A 259k 7 33] Folstal 1§
T 23] Folstal n| 3 9 A
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w7 FEF T8 ¥ I59 9= 3
2 & AAste] s AFH ] 4500rpmellA] 103%
AR F AT s FHolo] dnEEdddTa
F)el 715 AAE dFsith. AUTOMATED
BLOCHEMICAL ANALYZER (TOSHIBA 30FR, JAPAN)
71AIE AHg-8lo] FH (total protein albumin) < Biuret
H, 22 51 (billirubin) & BCGH 2.2 600nm 3-glA &
3} Alkaline Phosphatase® DEA $+& 98 Al&3t=
pNPP 7] A% © & 4050m S+ 4 o A =4 3 1
GOT (glutamic oxalacetic transaminase) 2FGPT (
glutamic pyruvate transaminase)+ UV-rate (340nm) %
ollA] 73ttt

11 1 !
16

Weeks o 12 13

drinking group 2 |

IP group 1

30
drinking group 1| ‘ |

Fig. 1. Experimental protocols. Dotted bars, 0.03%—0.04%
thioacetamide (TAA) in drinking water; black bar, 300mg/kg
thioacetamide (TAA) in intraperitoneal injection (IP); gray bar;
arrows, rats killed.

4. 5<% A 9 27 A AAL

e H7ksk) S8l AEE 2telA] S 2AdE
HE. BE 79 11 10% T4 X222 dd
1 5 gepior xujE AX 4mTA e 2ALAE Al
25k & 2AA A7 | uE 98 Hematoxilin—Eosin
A Masson's trichrome &4 9 picro—sirius red &44°
& sho] Ferdn| o2 pEeint.

5. 3% A3}

H-E 94& Algato] 1H7Riel o st wAke} 15 9l 7HA
3o ARE Hrpete #Hel HAlhistologic activity
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7. 8AEE 4

EA 27391 SPSS 10.0 (SPSS, Chicago, USA) & A
ato] APAA ) thek 4k 412 ANOVAR 27433
1, A= Mean = SEMO.E EAEHY 1, p<0.05¢1 3¢
EAA fAdo) e Aoz st

Fig. 4. H & E stain
AZAT D) AR O)SE 1T DL 27 )P 1E DIP 23

LARFEY AMEE 2 ¢4 39 f =
wE&lTdAME 58 1375714 8 v S gl
WA Atolel] F-A] W7y 4] ket S8 27 el A= o
305714 & vie] EAE giglon A Atolo] FA7F
#H4231g, Hd} 770go. 2 FAWMSL Zth B 13
M= Fof 3-4F Atolof] AH FEo] wo] FaL (49}
2, 40%) 1 $oll= & 54 Fpa 5T 27 eA = =
> A8 FE@3vHe,15%) 0] AAth &4 17A
Trichrome$d Ao] 28 22 AAMY 51+ (50%) oA 747
o] FEH At} 1y AR PR i A ol At
o7} Wekth 8 2ol A St E 7k HAtelA] 20w}
2 (100%) oA 257 2 Ho] 5k +8% 1659
Al o] FE (17712, 100%) oM o] f- 54
= ¢ T AT Fig. 2).
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(total protein albumin), ¥e]FRl (billirubin), Alk
P(Alkaline Phosphatase), GOT (glutamic oxalacetic
transaminase), GPT (glutamic pyruvate transaminase)
ol 2HE =43 43} total protein albumin, billirubin&
A5 el 22 GOT, GPTE A4, AWzke] nlg) &
2o 7} QUSHH(Table 1).

Fig. 5 Trichrome stain
DA DAY OSE 17 DL 27 )P 17 DIP 27

FEAE ARst £24E ol IP 19 54 %Y

of F8273 1P 2] I Ho] e s &
(Fig. 4). 23t A=5 &Qlst7] $lsto]
Picro—sirius red 94 43} &¢173 P 17
A& Holth 58233 P2l S5 o4
o 2715 Bolth(Fig. 5, 6). S82w oA T5 S 3
Haergol W F-gloA s ok (Fig. 7).

o

3 o &
£ [PFo] Yrkeh AFo] dojd A & Qo
(Fig. 4). HAIA¥}, &4 270] &9 A} 5.3£0.8, T4
Al Al 3.810.4, +HY 45 3.570.5, A8k 3.8F

0.40]a1, IP 23] &= FAF 4.7£1.0, TraGW AL
2.0 1.1, %9 ) 9% 3.0+0, 443} 3.3 £0.501%0h &
£ 17 Fug FAF 2.0+ 1.0, A FAF 1.3£0.8,
T 9% 1.7£1.0, A8 1.3£0.80] L, IP 132 &9
W ZAF0, T FAF0.210.4, £ W 45 0.8+0.4,
Mgl 3.0E001%lth HEH T F8172 6.3+2.3%,
S 292 16521.04, IP 1++& 3.8+0.4%, IP 27+
13422807 &4 273 [P 270 7Hd & A5R 7+
Hol F2¥ Z1& & 4 UtH(Table 2).

5. Trichrome, Picro—sirius red €2% metamorph =&
I3RS o] &3 74 A& H|w

s AR gelsty] Aste] Trichrome 94 %
MetaMorph 21 H-& AHE-sto] sighl o7 ol g 19
o WA & ZA% A3} 4 270] 728.6X10°+357.0¢ m
2 TP 17%] 581.1x10°+£170.5¢ m?, IP 27-¢] 731.1 X 10°
+131.8°22 FA O m2 BTt oA F71ek 1, &4 2
T3 [P 2vto] 7P & WAS YEhSitH(Table 3, Fig.
8). s AEE Flsh] st o A
Picro—sirius red @28 & MetaMorph T2 18-S A
sfo] Wt o® A g F9)o] WAS S A, 58
27-0] 285.7x10°£252.3¢ m?, IP 17°] 284.8X10°t
99.9x m?, IP 27%°] 370.2X10°x77.4 p m?>S. 2 A 4.8
X10°+3.1x m*Bed o8k F7hskia, 1P 27t0] 7H
& W45 Yehfltk(Table 4, Fig. 9).

Fig. 6. picro—sirius red stain
AT DA O)SE1T DeE 27 e) P17 D) IP 27

%40 B X100

Fig. 7. TAA ¢ 27 9% % (Trichrome stain)
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Table. 1. Total protein albumin, billirubin, Alk P, GOT, GPT 7V7|% 7

At

3 Azt | SE1T | £82F | PIE P2
Total Protein g/dL{6.0-9.0) 6.2 7.5 6.3 7 6.6 8
Albumin g/d1(2.7-4.0) 3.8 3.8 3.8 3.6 2.7 4
Billirubin, Total mg/dL(0.0-1.0) 0.5 0.5 0.6 0.3 0 0.6
Alk, Phospatase 1U/L(60-220) 142 409 481 447 190 396
AST(GOT) IU/L(75-150) 146 141 177 134 184 91
ALT(GPT) IU/L(25-60) 51 36 73 68 63 70

Table. 2. PN, IN, PI, fibr:

osis A4 9 HAI 843}

Group N Periportal Intralobular Portal fibrosis Score
necrosis(PN) necrosis(IN) inflammation(PI)

S81=2 6 2.0+1.1 1.3+0.8 1.7+£1.0 1.3+0.8 6.3+2.3

s2E222 6 5.3+0.8 3.8+0.4 35405 3.8+0.4 16.5%1.0

P12 6 0 0.2£0.4 0.8 £0.4 3.0£0 3.8+0.4

IP 22 6 47£1.0 2.0£11 3.0+0 3.3+0.5 13+2.2

Table. 3. Trichrome 1% MetaMorph 2 1385 ARS8 431 9

2%

N (random) red area (X10° ym?)
A 6 48 +31
817 6 108.7 + 60.5
+8/27 6 285.7 + 2562.3
IP 17 6 284.8 + 99.9
IP 2+ 6 370.2 £ 77.4

Data are expressed as mean = SD.

Table. 4. Picro—sirius 9% MetaMorph Z=Z 138 A3 A R-31 o
ol =%
1 10

N (random) blue area (X10° pm?)
A&7k 6 0
81T 6 155.2 + 81.1
=827 6 728.6 + 357.0
IP 11 6 581.1 + 170.5
IP 2 6 731.1 £ 131.8

Data are expressed as mean £ SD.
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