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The Effect of /njinsammul-tang(lJS) on the Hepatocellular Carcinogenesis Induced by

Diethylnitrosamine(DENA) in Rats

Tae-san Jung, Eun-hee Choi, Seong-sun Kang, In-soo Kim, Young-soo Lee, Chang-won Choi

Dept. of Internal Medicine, College of Oriental Medicine, Dong-Shin University

ABSTRACT

Objectives : This study was designed to investigate the effect of Injinsammul-tang (IJS) on hepatocellular carcinogenesis

in rats.

Methods : Sprague Dawley (SD) rats of control and treatment groups received intraperitoneal injection of 50 mg/kg/day
diethylnitrosamine (DENA) weekly for 8 weeks. Experimental rats were classified into 3 groups; normal group (Nor), hepatic
cancer induced control group (Con), and IJS extract 250 mg/kg administered group (IST) after being injected with DENA.
Thereafter the changes of body weight, liver weight and weight of liver/100g body weight, the activities of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), lactate dehydrogenase (LDH), and

superoxide dismutase (SOD) were measured. Gross anatomy and optical microscopy were also observed.

Results : The body weight decreased in Con and IST compared with the Nor. The weight of liver and the weight of
liver/100g body weight increased significantly in Con and IST compared with the Nor. The activities of AST, ALT, ALP,
LDH increased in the Con compared with Nor, but decreased in IST compared with Con. The activities of SOD increased in
the Con and IST compared with Nor. Upon naked eye and light microscopic examination, IJS improved the morphological and
histopathological changes of liver caused by DENA-induced hepatic neoplasm. The number of hepatic pd3 positive cells

decreased in the IST compared with Con.

Conclusions : Most of the results did not show a significant effect, but some of the results showed a significant effect. It
can be estimated that IJS has some effects on hepatocellular carcinogenesis induced by DENA in rats, and further studies will

be needed.

Key words - Injinsammul-tang, DENA, hepatocellular carcinogenesis

.M E 20099 @A #Hgol o]0} F WA= & Ab

Hoju}, 20099 A Q17 108 W HAb=

dghe Sl 207 BA 99, g, OTHE L3Re] AR Ausi s

oRSh Akl olo] Tl WAz wagel ww!,  ITE BE, CEfveleln %Y 4%,

T v Ago] ddlo] Hy Yt T

CaAAAE A A R 24 F 172-98A 12, ALEA AF7HAZREE AZaed
TN s 19 5384 ol BT B Aok =X
TEL: 061-729-7177 | ot S ST 5 Al e

E-mail: medijun@paran.com gk o= e Qo] 1Y dq

ol
o
tlo

w
W

©
ol

™o R
o ox 12
ook fr B orlo

2L



EER=50 DENAZ RYUE &F|of zZietol ojxl= Fet

wrfé;ae SEMIBL, BN I
b, W 5o oz xEsg. )
Tdel dig APH A7e & ‘
A kT, RS AN
ol AT FLEIT} Y&S Bastich
= 4@%—3— LS A ow j:zﬁt% Feha ik
< sk Ao
o S fﬁmmﬁw— = %0 II fETE i
BB K R BT, S AR TR
Famr gl o] mEi=ige ge 2 7
ﬂﬁoﬂ A}ﬂlﬂoi %E}
2 dAqz 5] pHk
ke Ay =datd CCLE &
9 {%*M 3B AAYche Huvt ggle
TFEZ B3 A¥H A7Rde gidon ¢
eta w4

r&ﬂna_imiﬁ

%
A ATE SN HEE e
Ae mEs Aol

o)A AAE diethylnitrosamine(DENA)S 313
o A Folste] 1hhs HEAIZ T, W
U] 7 B 7 miXe dES e 9
st Az b S W) A wsl g3
transaminase(AST, ALT)9] 4, alkaline phosphatase
(ALP)$} lactate dehydrogenase(LDH)¢] &4, 3}
AFSEA(SOD) Y &4, &3 B WdxAs)
g, Fedn]E #F 5 B9 1 A%E BHus)

2 o=
A} g,

f

LA =
D& &

A= 200210 g Welo] 5573 23 (Sprague Dawley)

398

= AEa(F, LAHEFH Fdsd. ddEE
< At %Qﬂtﬁf“ FEARF AN I
ZARE 2142 € £% @ 50-60% 12A7 F7]
/sl Ak 1P (e, 8589 =
& S8 FHEEHA 1Y T ASAD F 4
ol AHgstior, 43 T e ddeee §
915}.
‘*ZH-OJ ?

Table 1. Prescription of Medicinal Herbs

Hledge] Scientific Name et
Name (g)
B Artemisiae capillaris Herba 12
e ¥ Gardeniae Fructus 8
il Coptidis Rhizoma 8
Total amount 28

3) tEFE

W= ([njinsammul-tang, 1]S) 238& 7%

+ 800 mLE 71k ¥ & F>7I(DWP-1800 T,
)2 3AE F ARE vy oAFete S
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Fig. 1. The Changes of Body Weight during 20
Weeks.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean + SE. (n=4).
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Table 2.

Changes of Body Weight for 8 Weeks

Hejst - 328 - 22 - 22l - 027 - HFE

Group

0 week 1 week 2 weeks 3 weeks

4weeks 5 weeks 6weeks 7 weeks 8 weeks

Nor
Con

4324863 44511046 447+12.14 45941211 4641217 4701217 479+12.21 477+1356 4824879
4024624 394777 410+4.33 430£865 442+433 430754 4534639 4534698 458+6.40
IST 398+757 401+14.18 410+14.88 439+6.36 433+751 444+159 4671304 467£1.02 471802

Nor, administered saline; Con, control group administered saline after diethylnitrosamine treatment; IST group
administered IST water extract during 8 weeks after diethylnitrosamine treatment. All values are mean + S.E. (n=4).
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Fig. 2A. The comparison of liver weight.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean £ S.E. (n=4).
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Fig. 2B. Comparison of liver weight per 100g body
weight.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean * SE. (n=4).

Table 3. Changes of Liver Weight and the Liver
Weight per 100g Body Weight (g)

liver weight/100g
body weight

Group liver weight

Nor 145+0.28 3.01=0.07
Con 206+4.19 06086
IST 23.0£1.72 0.00.36

Nor, administered saline; Con, control group administered
saline after diethylnitrosamine treatment; IST group
administered IST water extract during 8 weeks after
diethylnitrosamine treatment. All values are mean *
SE. (n=4).
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Fig. 3A. The changes of WBC content.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean = S.E. (n=4).
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. 3B. The changes of neutrophil content.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean £ S.E. (n=4).
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Fig. 3C. The changes of lymphocyte content.

LY(K/uL)

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean = S.E. (n=4).

Table. 4. The Changes of WBC, Neutrophil and
Lymphocyte from 8 Weeks Groups

Group WBC (K/uL) NE (K/uL) LY (K/uL)

Nor 49+1.62 1.2+0.35 34+1.12
Con 12.3£3.92 4.2£1.80 7.2+1.69
IST ~ 8.89+1.05 1.81+0.38  6.2+048

Nor, administered saline; Con, control group administered
saline after diethylnitrosamine treatment; IST group
administered IST water extract during 8 weeks after

diethylnitrosamine treatment. All values are mean *
SE. (n=4).

4, A Transaminase| &4
1) Aspartate aminotransferase(AST)¢] 4
ASTS] B4E BT (1134805 UL) M5}
2719643154 U/L)olA EAo] 718 =4 U
Elton A¥(1344869 U/L) & dzaHT ¥
UARE FAAHCE o fATHFIg 4A &
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Fig. 4A. The changes of Aspartate aminotransferase
(AST) activities.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean = S.E. (n=4).

2) Alanine aminotransferase(ALT)] €4
ALTY 84S AAo(54£763 U/L) HIs}e]
WE2TH(71£7.64 U/L)eA o] 7HE =4 vet
wom  A¥T60£6.36 UL AL thERTh
o SRAEE BAFCE 992 §1%ithFig. 4B
& Table 5).
90 4

80
70 -

60 -
50 -
40 -
30 -
20

10 -
0 - . .

Nor Con IST

Fig. 4B. The changes of Alanine aminotransferase
(ALT) activities.

ALT'(U/L)

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean = S.E. (n=4).

He| - 323 - 22 - 27 - 07 - HEH

Table 5. The Changes of Transaminase from 8
Weeks Groups

Group AST (U/L) ALT (U/L)
Nor 113+8.05 54+7.63
Con 196+31.54 71£7.64
IST 134+8.69 60£6.36

Nor, administered saline; Con, control group administered
saline after diethylnitrosamine treatment; IST group
administered IST water extract during 8 weeks after
diethylnitrosamine treatment. All values are mean *
SE. (n=4).

5. Alkaline phosphatase(ALP)2| &

ALPS] 42 Aol (1013+20.28 U/L) ®HIs}
o thZT(1270£80.94 U/L)olIlA E40] 714 =3k
on EAHOE FA(p<0.0)IA F7tsad,
A8 F(11144122.06 U/L)S tiZ27ol vls] 29kA
o BAA o4 I9tHFig. 5 & Table 6).
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Fig. 5. The changes of Alkaline Phosphatase(ALP)
Activities.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. Significant differences were compared
with normal at p<0.05. All values are mean
+ SE. (n=4).

6. Lactate dehydrogenase(LDH)2| &M

LDH| A4S Ad(856+40.48 U/L)o B3}
o hET(1152482.98 U/L)ol 71 Eken 57
o2 o4 (p<0.05)UA S7HIAE A (84
+12658 U/L)olAl LDHS A4S Aol wlst
o ta =4 Yl thFig. 6 & Table 6).
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Fig. 6. The changes of Lactate dehydrogenase
(LDH) activities.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. Significant differences were compared
with normal at p<0.05. All values are mean
+ SE. (n=4).

Table 6. The Changes of Alkaline Phosphatase
(ALP) and Lactate dehydrogenase(L.DH)
from 8 Weeks Groups

Group ALP (U/L) LDH (U/L)
Nor 1013+20.28 856+40.48
Con 1270+£80.94 1152+82.98
IST 1114+122.06 834+126.58

Nor, administered saline; Con, control group administered
saline after diethylnitrosamine treatment; IST group
administered IST water extract during 8 weeks after
diethylnitrosamine treatment. Significant differences were
compared with normal at "p<0.05. All values are
mean = SE. (n=4).

7. Superoxide Dismutase (SOD)Q| &HA
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Fig. 7. The effects of IST water extract on Superoxide
Dismutase (SOD) activities.

Nor, administered saline; Con, control group
administered saline after diethylnitrosamine
treatment; IST group administered IST water
extract during 8 weeks after diethylnitrosamine
treatment. All values are mean * SE. (n=4).

Fig. 8. Gross features of rat livers.

@ normal rat; ® control rat; administered tap
water after diethylnitrosamine treatment; © &
@, IST group administered IST water extract
during 8 weeks after diethylnitrosamine treatment.
The rat of control group showing a macroscopic
malignant nodule and multi-nodular hepatocellular
carcinoma(arrows), and experimental groups showing
small multi-nodular hepatocellular carcinoma.
Arrows indicate nodules of hepatocarcinoma.
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Fig. 9. Histopathologic findings of rat livers.

@ normal rat; ® & ©, control group; ©
light micrographs of liver from control rat
showing a hyperplastic noudule composed of
large, clear, vacuolated hepatocytes. A number
of eosinophilic hepatocytes were observed on
the left upper side. @ & (© A, experimental
group, A number of eosinophilic hepatocytes

Hejst - 328 - 22 - 22l - 07 - HEE

were decreased compared with control group.
HC, hepatocarcinoma. Hematoxylin-Eosin stain.
Original magnification x 200.

u]?b}ﬂl s ys ieauumg 100, ¥z
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& AESo] v IAESAAM Yehger, |
guksAdo] - ofF AxAS Zhe T AlE
7b B2 A Fig. 0@ & ©).

Fig. 10. Immunohistochemical localization of p53 in

hepatocytes from rat livers.

@ normal rat; ® & (©, control group, light
micrographs of liver from control rat showing
a lot of pb3 immunohistochemical reactive
hepatocytes; @ & (©) A, experimental group,
a number of immunohistochemical reactive
hepatocytes were observed on the lower side.
P03 immunohistochemistry. HC, hepatocarcinoma.
Original pb3 magnification x 200.
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