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Effect of Pyunggangaeuljihyul-tang (Pinggankaiyuzhixue-tang) on Toxic Agent
Induced Liver Cell Damage

Se-Kwang Oh, Won-lll Kim, Woo-Hwan, Kim
Department of Intemal Medicine, College of Oriental Medicine, Dongeui University

Objective : This study was undertaken to-determine it Pyunggangaeuljihyul-tang (Pinggankaiyuzhixue-tang, PG) has a
protective effect against cell injury induced by various toxic agents in rabbit liver.

Methods : Cell injury in vitro was estimated by measuting lactate dehydrogenase (LDH), and that in vivo was estimated by
measuring alanine aminotransferase (ALT) and aspartate aminotransferase (AST) activity in serum. Lipid peroxidation was
examined by measuring malondialdehyde, a product of lipid peroxidation.

Results : PG prevented the LDH release by CCls, mercury, menadione, and tert-butyl hydroperoxide treatment in vitro in
liver slices. The extent of protection by 2% PG was similar to that of 10'2M NN’ -diphenyl-p-phenylenedianiine, a potent
antioxidant, in tert-butyl hydroperoxide-induced LDH release. PG also prevented lipid peroxidation and depletion of cellular
ATP induced by Hg. Hg causes morphological changes including cell necrosis and its effect was significantly prevented by
PG. When rats were treated intraperitoneally with 0.5 mi/kg of CCls, serum alanine aminotransferase and aspartate
aminotransferase activities were increased compared with the control, which was significantly inhibited by pretreatment of
PG. PG also prevented reduction in GSH and lipid peroxidation induced by CCl.

Conclusion : These results suggest that PG exerts a protective effect against various toxic agents by its antioxidant action in
liver tissues. Thus, PG may be used in prevention and treatment of drug-induced liver cell injury. However, the precise
mechanisms of PG protection remain to be determined. ( Korean Oriental Med 2003;24(3):96-107)
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Table 1. Prescription of Pyunggangaeuljihyul-tang (PG).

[ 4L #Ha(g)
B 25%E Paeoniae Radix 37.5
A 7t Atractylodis Marcrocephale Rhizoma  37.5
ol Angelicae sinensis Radix 375
R Mountan Cortex Radicis 1125
et Rehmanniae Radix 11.25
=R Pseudoginseng Radix 11.25
HE Glycyrrhizae Radix 7.5
#iIF Schizonepetae Herba 75
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Fig. 1. Dose-dependency of protective effect of Pyung-
gangaeuljihyul -tang(Pinggankaiyuzhixue-tang, PG)
on CCl4-induced LDH release in rabbit liver slices.
Slices were treated with various concentrations of PG
in the presence or absence of 1mM CCl4 for 60min
at 37, and LDH release was measured. Data are
mean+SE of five experiments. *p<0.05 compared
with no PG.
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LDH release(%}
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Fig. 2. Effect of PG on CCl4-induced alterations in reduced
glutathione and LDH release in rabbit liver slices.
Slices were treated with 1mM CCl4 in the presence
or absence of 2% PG for 60min at 37, and
glutathione and LDH release were measured. Data
are mean+ SE of five experiments. *p<0.05,
**p<0.01. Cont, control.

99



(330) djgielsts)A] A244 #35(20033 99)

Menadione(1 mM)

LDH release(%)

C 0o 01 05 1 5

PG(%)

Fig. 3. Dose-dependency of protective effect of PG on
menadione-induced LDH release in rabbit liver slices.
Slices were treated with various concentrations of PG
in the presence or absence of 1mM menadione for
60min at 37, and LDH release was measured.
Data are mean=+SE of five experiments. *p<0.05
compared with no PG. C, control.
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Fig. 5. Effect of PG on Hg-induced LDH release in rabbit
liver slices. Slices were treated with 0.5mM HgCI2 in
the presence or absence of 2% PG for 60min at 37
¢, and LDH release was measured. Data are mean
+SE of five experiments. *p<0.05.
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Fig. 4. Effect of PG and DPPD as a positive control on 1mM
tBHP induced LDH release in rabbit liver slices.
Slices were treated with 1mM tBHP in the presence
or absence of 2% PG or 104 DPPD for 60min at 37
‘¢, and LDH release was measured. Data are mean
+SE of five experiments. **p<0.01 compared with
control(Cont); #0<0.05 compared with tBHP alone.

Aegs v A2 E’Jr’:l'ﬁ}ﬂ- 98.60i12.05pmole

MDA/mg proteino| 4 191.36+11.47pmole MDA/mg

protein® Z7}8l9 11, 2% FHEEEMES H7let

AL w 96.43+10.85pmole MDA/mg proteinZ 7 A
FE7NA 7434 tHFig. 6).

6) ATP &l et PRI MG 9%
R L Migo] =&l <3 AE | ATP 3
Matl JIFL AN 2Asdh 22
0.5mM +&& Helg A3 =2 | ATPE o]
25.1241.87nmole/g protein®l] A} 10.72+1.06nmole/g
protein . 2 ZrAstAth 12vt &9 W PR
n%e 2% =5 A7teds We ATP g3l
20.45+1.58nmole/g protein & 2 3|25 ¢t} Fig. 7).

7) FeerA Q) Wt Uit TR MmES] &3}
FEE L mEe] T2 o txF £ v
Ao &ANE Py H R AR THFg. 8). 72
2 ARE A 8A Yol A 60E37t incubationd}$]
S o g4de AR &l FFEY AEAd

el Bdo] e EAE 1, $2 #E 7t



QA% 9 290 FIFHR L MG HIEE) o I Bl X e g (3D

250 * %
c )
@ [
T o
2o 150 |
£
s3
ga 100F
5=
30
Jg 50
2
0

Control Hg Hg+PG

Fig. 6. Effect of PG on Hg-induced lipid peroxidation in
rabbit liver slices. Slices were treated with 0.5mM
HgCI2 in the presence or absence of 2% PG for
60min at 37, and lipid peroxidation was measured.
Data are mean =+ SE of five experiments. *p<0.05.

Fig. 8. Light photomicrographs of effect of PG on Hg-
induced morphological changes in rabbit liver tissues.
The tissues were incubated for 60min at 37¢C in
various media and fixed with 1/2 Kamovsky solution.
Samples were processed for embedding in Epon.
Sections(1um) were prepared using ultramicrotome
and stained with toluidine blue. A, control; B, 0.5mM
Hg; C, 0.5mM Hg plus 2% PG. Magnitude x40.
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Fig. 7. Effect of PG on Hg-induced alterations in ATP
content in rabbit liver slices. Slices were treated with
0.5mM HgCI2 in the presence or absence of 2% PG
for 60min at 37°C and ATP content was measured.
Data are mean+ SE of five experiments. *p<0.05.
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Fig. 9. Effect of PG on serum ALT activity in rats treated with
CCl4. Rats were pretreated with 2.5m! of PG for 24hr
before and 24hr after injection of 0.5nl/kg CCl4. Data
are mean+SE of five experiments. *p<0.05.
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Fig. 10. Effect of PG on serum AST activity in rats treated
with CCl4. Rats were pretreated with 2.5m! of PG for
24hr before and 24hr after injection of 0.5 mi/kg
CCl4. Data are mean=SE of five experiments.
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Fig. 12. Effect of PG on reduced glutathione(GSH) content

of liver tissues in rats treated with CCl4. Rats were

pretreated with 2.5=! of PG for 24hr before and 24hr

after injection of 0.5mi/kg CCl4. Data are mean-+SE
of five experiments. *p<0.05.
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Fig. 11. Effect of PG on lipid peroxidation of liver tissues in
rats treated with CCl4. Rats were pretreated with
2.5ml of PG for 24hr before and 24hr after injection
of 0.5mi/kg CCl4. Data are mean+SE of five
experiments. *p<0.05.
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Fig. 13. Effect of PG on oxidized glutathione(GSSG) content
of liver tissues in rats treated with CCI4. Rats were
pretreated with 2.5m! of PG for 24hr before and 24hr

after injection of 0.5mi/kg CCl4. Data are mean+SE
of five experiments. *p<0.05.
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LDH f+Z&o| FHEELEMES Helata &pe o
o vl mate] Fole 2HaE BTk whebd FAFERE
1k iiige ArEshea Aeld o LDHY 3718 o
AXNTIE 3} Y&5E & 5 ik

323 ZAE E4 mE ME W) GSHY|
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(534)  j33lelals| 2] A249 #33(20034 9Y)

o PiXe TR L0EY &8 s {3t
of FFE#Lmge] S0 Y A3 EodA] &
€ 49 o AEserE X3l 23 W) GSH
?}"’w 3% AT, FREEEOGS 9A ¥ T
oM AlgsteArt LDH #58 @R8] F71417)
ImM Fx A9l GSH 32 45.72+4.43,
mole/g protein®] A 9.03 +1.82umole/g protein©. 2 7}
239t e} Al g A sk 89 g T
FFEA#E L Mis& M713 Z-Foll= LDH f&0] Z4
se A% A ste] GSH FH5 18.11+2.29mole/g
protein®. 2 §8%t 7} A4S B chFig. 2). GSH
= g S4EZ A% AE &4 WRFE &
= 39 vepd B9 ofel, AE WelA gt}
A FEE st U7] W] ofH FEo] AE
GSH 9] %8 7 71AEY o8 E452 o
g o 58] TS 2 LA dope. 2y
£ AgelA FAEIEIEMmGo] Atdstetie o3

fr

AE W GSHY ZA28AL 9A& Anrt urgA

2718 AAGE g VAN, A AE

H GSHe| A& S7HHeAE € 71 ¢loh
%

Menadione-& 7HA| Zo| A ¥lSA ALY E dla) A
A AEENS E8e Aoz g4 i, o
A AR I mgie] dHatalztgol o3 Al £
< WAt} menadioneo] €] LDH £&2 24
A & Roltt. 249 ImM menadioneS
A2lg2 W LDH %<& 5.19+0.59%| A 22.19+
1.38% = A 3HA Z71etd.on, of 7)ol FERTEIE -
ML 0.1%0 A 5%7t2 #AA H7ie A7
LDH %2 0.5% XA {934 24asaqct
(Fig. 3).

TRFBAE - M1i5o] oxidantel] o]3F M ¥ £A4HE
A B8 £ JeAE 2Q187] 9ste] 2% T

i

#ikmigel 59 e £d3 5o °‘Z1 %e &9
Wl 71228 1mM BHPY| =2A1# T3y
o} FRTEIE L mige] S0l e A £ Yo

A= 1mM (BHPo] 2|5 LDH §Z°] 5.21+0.57%9
A 249+141%=% 27bskch e TR
Mi5e A7 AL LDH §29] 6.39+1.59%=%
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A9 A FENA ZAsAd FREFE LM%
&%E 3asA el NN -diphenyl-p-phenylenedi-
amine(DPPD)&] & #}9} vl 3a}7) §)&be] TR
% W4 DPPDE 10xM H7lste] 23 Axt
tBHPel] 213} LDH f%°] 4.93+1.09%7A 7438t
Aot o2 sk AR A= 2% FHEE LMl 106
M¢| DPPD9} A ditsl 5318 7R3 Qlas
VERA THFig. 4).

At stgra o} mpzirlA) 2 9heAg AR S A A
A AEXTEFZE Jehlle 22 48R Femg
o] &-sto] FRFBAE L M5 WA BAE ZARIA &
dl, ZF22 o 0.5mM +-&& XS g9 LDH &
Z0] 697+1088%0]A] 2325+404% 5 =713 1,
g7l 2% FRFEIE I MES Hrleld S e 8.52

A

J

i

K

+1.03% % 74819 0w (Fig. 5), 52o] 7127 &4
& do7)E sRdd A4Sl JURE Yosjen
E A A, 0.5mM F28 A FS u xAe)

#5487} 98.60+12.05pmole MDA/mg proteinol] A
191.36+11.47pmole MDA/mg proteinZ £7}514 31,
2% THHEZLLES A7 E o 9643+
10.85pmole MDA/mg protein2 A AF 4E71A] 7HAh
8} CHFig. 6).

nEZEgols EZEZE 93
7] W& o2 Q& veht
9] b= A X U] ATP nZ¢)o
28) E_o] Fee u]gitao g‘
ATPE 1ZA7|e A2 BiHn

wtehA] ¢H¥F’ﬂ'§@?¢ﬂl%°] F2d g Az
ATP &% Wslol] d&& VA=A & 2ABE] 93
722 0.5mM F2& Aejg A7 232 Ul ATP
gtako] 25.1241.87nmole/g proteino|A] 10.72+
1.06nmole/g protein &2 Z4sdlgE o, &9 ) i
B M-S 2% S22 AU18IAS Wls ATP &
o[ 20.45-+1.58nmole/g protein @ 2 3|85} ¢ c(Fig. 7).

TRFBIE L Mmige] 2ol o3 7k2Z] $273d] u|
A EAHE FHEE o2 A A A(Fig. 8), 1t
2 HHE A &9 Yol 60E3t incubationdtyl-&
u g e] AT Soll= FH A A 2del B
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2% 9 29 :
o £4o] 1% EitH Sl1, 2 #E 71
t 34 I A0S HYon(Fig. 8A), 112
HE 05mM F20] £of Sl 49 o =24]
£ o THEES AEAC] e ¥ W Fte]
o] VEst, o] 2 Fdzd Ha A
1 o] Wgso] vl yehdo s A 94}
& B hFig. 8B). 224 Tf% Az A
2% FRFEELNGE A2eHe He AE &

a AZel Py let W 271
of AYHY ALY FA} BFL HJoEn &
o olgt FefstA Q] Wskr} FRFEZ LM <
A 5 %l o B 2(Fig. 80), AT LIS 1A
oM 715 Ao} wak ohjzt FejgAel WaE
FelEH WAL S & 4 sk

q& B FHFEZLMmEGe] A4 7t
;q =4 01:%0” 9,]{5]. Zl-g\_zl &S HER] 0].1 ol___
Hled, ol##

A=A E Hele}r

kﬂ 3L A o] ;(]-

Okhlé."érlomlﬂéérﬁﬁii&iiﬁmiiﬂoi

0 &
:I_
0::.‘
é
ke
o
2
> ©
i
T
m

T ANE LA F PRI
migo] o1& %Xl%‘-i %: NERE AT Al 3
EE FAT
éﬂr EHZ?OHAH B2 AT 5588+
6.72Units/Lo| A 101.134+4.17Units/LE <F 2 v 3 &
S/t 2R Aldslaa 94 o8 11ed F
of7F FEEHATS AT ol g A ALT &4
7t PHEELENGS YT A5 8734+
3.39Units/LZ #2344 A4S BHYogs Alg
geta FYd o3 )5 FAE THEE L0
o] Mg AW/} UoE ¢ F UoH(Fig. 9), &
2 AST 4o that Aol X = ALT 4] W sloj
M9} AR Al stgas U3 B¢ AST 84
& AT 47.03+5.45Units/Lol| vl o) 2o A
169.27+15.29Units/LE Z7}3}9] 1, AHD b A2
A2 sh7) Ao FREEENES 9T 48 PoA
= AST &4J0] 135.42+5.58 Unity/LE §-2]3F 744

e B o= 2 (Fig. 10) THEIE EMGo] A4
shekadl) &g 7)1 AAE WAk US4
stk

FHFBRE L Mifo] Stsel o3 FHERE Rl v e B 539

-
1B
(<]
=N
© "
O::
oz
o
ofx
L fo
ol

°l°ﬂ /‘}"ﬂi} gt =y
FREAE W o &4 =
HEASAE GAsH7| st tzz] 2de) At
3 AEE AU 2 A AMQSRALE A
2o AA AAse Hadt 22 oA
118.21 +11.36pmole MDA/mg proteinol| H|3] 186.33
+8.24pmole MDA/mg protein2. &7} o, At
S E Aesty] del FHEE LGS $9%
Zoll= xde HAEssE 122.914+12.29pmole
MDA/mg protein 2. 2] A ¥ ¢ th(Fig. 11). 1HEZ A}
oA A3 2P k23 Ul MDA
SHeko] Aol Hal frodstA 7o EA XV‘
o] Fkslr}h A ghekae] o g 171 Aofid &
g A8E stn U GAlsta glon, oj¢ 7&%
A Ao Hdste FHEIL LGS T g
A AAE 2R FIFEIE LM GOl Abd shetdel <]
& T &E WA ske adt Fatke e
53l vehe 7S 4 e] Alateta gl

GSHE o2 BAEo] o3 AZ &42 WAl
T 85 A7s vebd #ut o, A E o] &

o}—-}_—‘- 60 ‘_]_-5} ] o:lz‘f_:_}.__ o]— o]‘— D;gimzs) E,qo];m

S wkx) gk o Ah3HA Q) GSSGE A 3HE A ") whel
A &2 FHAdgEC] Lt HH dubF oz
" GSH ggko] 7}Aadta GSSGY) ke Zy)1shA @

o £ A Aldge s A2 o) GSH ¢
GSSG §Hde] ¥istE zAMgH 23 GSH g2 1.17
’+O 08umole/g wet wt.ol| A 0, 54+0.05/1m01e/g wet wt.
Ak, GSSGe] ke 0.26 £0.04umole/g
wet wt.ol| 4] 0.87+0.05pmole/g wet wt.E 2713813 0.
B, olelg P ol AT Lo} °lf<1s}
1 sledl, A steraE HEEr] Aol T
m%HE FYe 2 $ole GSH g 0.87i0.11ﬂ
mole/g wet wt.2 Z7}5}9 1, GSSG &=L 0.65+
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(536) tjatslel s Al A24F A|33(20039 9€)

0.05pmole/g wet wt. & 7+4315 thFig. 12, 13).

o da e ABA, T ILMEGS
2ol o3 249 Huas WA e Garaba
7HA 1 glem, 3 A W GSHe| §3e] 7
WA S A, ATP 128 JAFe 2y ofe 714
o 9% 22A £42 Wxiskch a2
@ BHEC i oS A 71d] BeiM =
0% 4 BE 97E A6 Holok T Aoz 4
ZHeih.

o

Jt B oo ox

1
ue, W oox it wto 28
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A AYE 5 DAL £ 8 1% %
AR e
8 45 A8 ve AEL 2T
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BRI B

[e202
=
W

ZNAE 9, F
izt v FRoEdo
LDH §Z0] 7+2319.1, 0.5% 0|42} XA
T E A2E Btk 2% S5 de 3
B FENA AAIE e, B 2H MR 2%
S22 27519 W LDH §29 fo4de
HAas HAoh
2.212A & ImM At stetad] =&
Zo vl8 R iG-S 2% X2 AF
FolA GSH &ae] f94d3= 718 Bt

ru\m

AAE o

3. 7t2Z 9] 1mM menadioned = 2]3)& UH =
ol vl8) FHERE L M-S Held A TlA
0.5% ‘£xol|4 LDH #%°| f94 ‘-t— HAEE
B

4. 7Y22S 1mM (BHPY| :=EA1 AL w] t) 270
v3 FFEEILENES 2% 522 A3 248
oAM= LDH fr&o] A9 A% 744 fro
A A Azt

5.70z4 0] 0.5mM $&S A HS o 2T
vla) FHERLNES 2% 522 A3 47
A& LDH /&3 2|2 9] #itsrt A9 3
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