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Effects of Youngkaechulgamtang on Hepatotoxicity

Tae Hee Kim, Ki Sook Yang and Seung Ah Park*
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract - The youngkaechulgamtang (Y) composed of four herb drugs, including
Hoelen (H), Cinnamomi Ramulus (C), Atractylodis Rhizoma Alba (A) and Gly-
cyrrhizae Radix (G). In oriental medicine literatures, Youngkaechulgamtang is
described to be effective in headache, inflammation, uremia, gastritis, diarrhea and
hypertension. To estimate the clinical effectiveness of Youngkaechulgamtang,
several pharmacological experiments were carried out. The results are summerized
as follows: On acetaminophen-induced hepatotoxicity, C+A, Y-G, Y-H, MIX and Y
showed the significant elevation of glutathione-S-transferase. But, C+A; Y-G, Y-H.
MIX and Y showed the significant suppression of serum aminotransferases. On
ANIT-induced cholestasis, U (Ursodesoxycholic acid 50 mg/kg)+Y, (760 mg/kg)
showed the significant increase of bile juice volume. Y), Y; (1520 mg/kg), U, U+Y;
showed the remarkable increase of cholic acid. U and U+Y; showed the significant
decrease of total bilirubin. From these results, it is suggest that Y shows liver pro-
tective effect against various hepatic injury. Especially, Youngkaechulgamtang was
more effective than mixture of 4 ingredients in the elevation of glutathione-S-
transferase in acetaminophen-induced hepatotoxicity.

Key words - Youngkaechulgamtang: acetaminopherrinduced hepatotoxicity: ANIT-
induced cholestasis.
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7o B mtaat gk,
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A TH(SPH 98010, 98011, 98012, 98013).
B FAE ALY Ae g5 2
E]-_4 6)
ZlcH& (185 15 )
#% (Hoelen) 6g
##% (Cinnamomi Ramulus) 4g
Bifi(Atractylodis Rhizoma Alba) 3g
HE(Glycyrrhizae Radix) 2g

8 SE-AS 210430 g9 Sprague-dawley
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99 mg, AR 102 mg, W& 1193 mg, 7= 484 mgel
BE3E A2 Ao, YASLES 1900 mge-
2 A A 1878 mgel vls| 4zte] & 7o)

Z7FE A HTable 1.

Acetaminophen & ZI=M0|| CHE &H& - +7
A= acetaminophen 350 mg/kg< B4 F
a3tar 2417 AFE AAlA AEste] A
GOT(glutamic oxaloacetic transaminase) %
GPT(glutamic pyruvic transaminase) 4&

Table 1. Composition and content of extracts prepared for the investigation of Youngkaechulgamtang

Component in the decoction (g)

- Content

Group Hoelen Cinnamomi Rit;iig}goﬂsa Glycyrrhizae of extracts
6g) Ramulus (4 g) 3g Radix (2g) (mg)
Y o o} o} 1900
H o) - - - 99
C o o - - 102
A _ - o - 1193
G . _ - o 484
H+C o ° - - 203
H+A o} - o - 1297
H+G o) — - O 582
C+A - ¢ o - 1289
C+G - O - O 589
A+G - - o o} 1685
Y-G O 0 ¢] - 1397
Y-A e} e} - 0 692
Y-C o - o} O 1785
Y-H - O ¢ o 1783
MIX O O O e} 1878

O, Present: —, Absent; Y, Youngkaechulgamtang: MIX, Mixture of 4 ingredients. H, Hoelen; A, Atract-
ylodis Rhizoma Alba; C, Cinnamomi Ramulus: G, Glvevrrhizae Radix.
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=33t A BFAFL acetaminophen ¥
2AZ AF B 6AIZE Tl AB(1HT 5%
254 3MF/kg)E ATF A2 Positive
controli-2 silymarin(100 mg/kg) S 7275
319 t}. Glutathione-S-transferase 84x9 &

2 acetaminophens F<i3}3 24A|17H5e 3t
= AZ&3 FFE 2o 3¥F homogenizing
medium(0.15M KCl solution containing 50
mM Tris-HCl, pH 7.4)& 718t #E3AIZ T
R.C.F. 9000 x goflA} 2047t A #el 1] & 233 o
< F3sl9 0.290F2] 0.1 M CaClL.E 75t 30%3t
W20l A #x]3kaL R.C.F. 27000x gollA 2087t
ARzt ozl FH AL cytosol o2 3
Aok A zAle] A8k GST(glutathione-
S-transferase)®] ¥4 %+ Habig®t Jakoby®]
whgol] whel 2419 th"Y CDNBE 7142 AH¢
g 739 1ml cuvetted] 0.1 M Tris-HCI buffer
(pH 6.5} 850 p1, 1.0 mM CDNB 50 ul, M =2 &
3 50 WE ¥ 1-287F 340 nme] gl %
TE &35 J1ENE 4% F 1 mMe] glu-
tathione 50 ul& g0} ¥tg-& A& FAld
2~387 FATUL B e S8 A 3n
P EE &3 CDNB9 glutathione ¥3
Ao £ F% AF 9.6 mM'em ' AHgEH &
& BAYZE AE39tt. DCNBE 7122 AHgE
%= 1ml cuvettedl 0.1 M Tris-HCl buffer
(pH 7.5) 850 1, 1.0 mM DCNB 50 ul, MEZ2 &
3 50 & 9ol 1~283F 345 nme] ggellA &5
TE &8 71E8E A F 5mMe glu-
tathione 50 pl& Wol ¥Hg-& AlFga FA|
2~38% FA=r HeEe 58 £831 84
Y= E &3Ht. DCNB#} glutathione ¥3
Ao #a F% A4 8.5 mM'em & AMgt] &
A GAEE A&

ANIT 78 EHESH0 gt =HE -3 83
ANIT(o-naphthylisothiocyanate)& olive oil
o A=AA 80 mg/kgd ATFFANA. AsE
ANIT T A 2413, Fo] 3 6, 22, 28713 7HH
2 CMCel d"AA 43 ZFFAsE e, Y&&
Youngkaechulgamtang(Y;: 760 mg/kg, Yo' 1520
mg/kg) <, ST silymarin(50 mg/kg)E, UT
< ursodesoxycholic acid(50 mg/kg)-& 3 +5
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o3t et aFY 24L& ANIT 5o F 4771
Zo] 9#E cannulationdl] 123t B eppen-
dorf tubed] B¥F <& AFH3I AF9 eppen-
dorf tube®] F%<] ZolE o]&33 . Cholic
acid% £4-2 @%% phosphate buffer(pH 6.9)
2 ZMAA AFE 0.5 mlz 3k, Irvin Fol whet
sampledl 16% 33+ 7t& ¥ 1% furfurale 7}
A gkAs) &A1zl A& 65TAA FESHA 138
E< /1% ¥ wh2A WA 7] sampled]] M E2AE
7¥ete] EFAA 630 nmell FF=EE 33} o]
) ¥F890 2E sodium taurocholateE A-8-3t
Aot ABilirubin® %32 bilirubin kitg A1-8-3}
o @AYol diazo A9 diphylline A1¥4< 713 ¥
£33l 108 &<t U3 fehling A& £33t
& 600 nmelA EEEFFEHe R A8

3 % Da

Acetaminophen R ZHSA0]| CHSE A& - Ace-
taminophen< 7t 74 microsome E4A|E
A3t glucuronides} sulfate ester2 X3+
o} B&Ad3}E o] YAk} o] FojR v, acetamino-
pheng 3% 43389 glucuronide®} sulfate
conjugate’t E3MdHe] oj27 glutathione®]
AR BN, THE BT & 2H3A
hepatic macromolecules®} 2338t A XA}
% ?_51_-0-7] 7_’” %‘:‘I_.S,lﬁ.ler-lw

Acetaminophen XX] ¥ Z} A|8 & BFF3}
o de gyPegre GOT ¥ GPT 84S HED
A3}, GOT A% Normal control&2 291+17
[U/e1R 2} ACE AA] ¥ 37641344 IU/I2 57}
3tgrt. A, C+A, Y-G, Y-H FoFolA P{0.019]
o4 e GOT 84 A4S vehider MIX
2 Y FolTelA P{0.0012] %94 = GOT &4
AAE YehlUY. silymaring 53t Positive
controlFlA%E PX0.019] #+94 e 84 A&
el (Fig. 1). GPT 7%, Normal control
& 275158 [U/PI1 oYt ACE A X & 2859+
327 IU/I12 27189t YA EdRe] /1A 744
%F C T 2 A FAT € AAS HE2S T
3 C+A, Y-H, MIX T = X0.019] 24
dE dA EAE JeERIAT V-G B Y FoTelA
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£ 0.0019] f944 9= 94 §9¢) silymarin®
Kol Positive controlZolAE PX0.019] #-9A4
= 84 AAE JEACH(Fig. 1.
Acetaminophen WAlY) olatdo=w Hodal=
GST 84¢ HEY 25.°Y CDNBE 7122 AH%
& 7o+ Normal control2 443+28.0 nmol/
min/mg protein®]} 2yt ACE X % 146.4+
40.8 nmol/min/mg protein® ZA3l9th. 94
E4%Y U FAYLE C, A C+A FoFe
P<0.019) 94 = F7HE Jeidet Y-G, Y-
H MIX 2 Y Fo72 P0.0019] %94 Sie =
7Fe Jeie | silymaring Fd3} Positive
control< P{0.019] fe]4 & GST 24 71&
e tH(Table II). DCNBE 712 & A1-8% 7
& Normal control< 121.0%9.8 nmol/
min/mg protein°] e ACE % ¥ 57.6+
16.9 nmol/min/mg proteinZ #2313t 94
249 U PGS A BT L BE S 3
8 C+A, Y-G, Y-H, MIX SoFlA P0.019
#2d de B4 7 JEhdT Y FodEe

WAL
40004

3000 4

2000

10004

C+A Y-G Y-H MIX

» Lk Group
N CON PC Y H C A G

Fig. 1. Effect of Youngkaechulgamtang on serum
aminotransferases in acetaminophen-induced
hepatotoxicity. N, Normal control: CON, ACE (Ace-
taminophen) control: PC, Silymarin (100 mg/kg):
Y. Youngkaechulgamtang (760 mg/kg); MIX, Mix-
ture of 4 ingredients: H, Hoelen: C, Cinnamomi
Ramulus: A, Atractylodis Rhizoma Alba: G, Gly-
cyrrhizae Radix. Each Group was treated with A-
cetaminophen (350 mg/kg, i.p.). Each value re-
presents the mean+S.E. Significantly different
from ACE control: *P{0.01, **P<0.001.
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106.8+11.6 nmol/min/mg protein® P{0.001¢}
ol e 88 S7HE JEilen, silymarin
< %413} Positive controlT2 P{0.019] <4 3l
= GST 24 5718 Ye At Table 1. Ace-
taminophen & =40 et GST €42 W
7 727t E BACA S7HEJA, dAE
B FAAT A B} 23 GST 84 5718
BT

ANIT 72 E&E2H0 Cfgt =8 - oNaph-
thylisothiocyanateZ F2¥ & 9% ¥4 FX
’38 (cholestatic state)e] 3 A= FERHA,
A B gALEY SHoA QIHTH ATy
o] gARl, 1 7o) AHs] BEHsn HTd=
ANITZ} 934 tight junction®] F3& F714]
A GEAEE RN CZN HFEAE oF
71Nk e},

Normal control®®] ©&F#HS 178.50%36.59
mg/hr/100 go1i e}, ANIT =] % 27.67+20.95

Table II. Effect of Youngkaechulgamtang on
glutathione-S-transferase in acetaminophen-
induced hepatotoxicity

Glutathione-S-transferase

Group (nmol/min/mg protein)
CDNB DCNB
Normal control  443.0+28.0 121.0+9.8
ACE control 146.4+40.8 57.6+16.9
Positive control 234.9+34.3* 105.9+£19.1*
Y 387.3+24.9** 106.8+11.6™
H 194.9+17.0 68.8+t14.5
C 298.2+78.6* 81.2+16.3
A 249.0+23.1* 94.1+12.6*
G 213.5%55.1 86.4+27.2
C+A 316.6+62.0* 101.7+16.1*
Y-G 338.4+41.2* 103.6+10.9*
Y-H 362.4+45.8** 104.4+10.0%
MIX 324.4+32.9** 100.6+10.9*

Positive control: Silymarin (100 mg/kg). Y, Young-
kaechulgamgtang (760 mg/kg): MIX, Mixture of 4
ingredients: H, Hoelen: C, Cinnamomi Ramulus:
A, Atractylodis Rhizoma Alba: G, Glycyrrhizae
Radix. CDNB: glutathione-S-transferase using
substrate like 1-chloro-2 4-nitrobenzene. DCNB:
glutathione-S-transferase using substrate like 1,2~
dichloro-4-nitrobenzene. Each Group was treated
with Acetaminophen (350 mg/kg, i.p.). Each value
represents the mean®S.D.. Significantly different
from ACE control: *P{0.01, **P<0.001.
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Table IIL. Effect of Youngkaechulgamtang on bile
juice secretion and cholic acid in ANIT-induced
cholestasis -

Group B{}zl:l];rlllece A Cholic acid
Normal control 178.50+36.59 2.77+0.42
ANIT control 27.67+20.95 0.53+£0.22
Y, 48.85+11.80 0.89+0.11*
Y. 55.18£19.91 0.91+0.12*
S 38.52+6.69 0.62+0.19
S+Y; 50.33+£15.78 0.91+0.22
U 56.87+7.36 1.02+0.21*
U+Y, 82.51+18.47**  1.06+0.28"

Y;, Youngkaechulgamtang 760 mg/kg: Y, Young-
kaechulgamtang 1520 mg/kg: -S, Silymarin; U,
Ursodesoxycholic acid. Each Group was treated
with e-naphthylisothiocyanate (80 mg/kg, p.o.).
Each value represents the mean+S.D.. Signifi-
cantly different from ANIT control: *P{0.01, **P
<0.001.

mg/hr/100 g2 a3 Y,9h U FoZoA &
F% 37 vYehiigloy felAde glsled, Y+
U FAFdA= @F5% 82.51+18.47 mg/hr/100
g2 PK0.01¢ o4 = Ve JERIAY
(Table III).

93U cholic acid®2 Normal contrololA]
2.77+0.42 mg/hr/100 gol e}, ANIT =] &
0.53+0.22 mg/hr/100 g2 #4233}, ANIT con-
trolTell ¥l&] Yy, Y,, U, Y;+U ST Fol|A P(0.019]
freld sl 718 Jehiglt}. 18fy silymarin
FodMe R4 e 718 JEhR gsith
(Table III).

Normal controli4] bilirubin®< 0.37+0.16
mg/dlell o}, ANIT AA ¥ 7.80+1.46 mg/dl
2 #A3] 71319tk ANIT controlZel |3 U
FdF 5332091 mg/dl 2 Y,+U FA4F 4.71+
0.16 mg/dIelA P0.019] {24 e #AEE
e AcHFig. 2).

2 =
Uzt %, BF, 152 A F AHEEHE
FAEZE FRAGE @5 = 2~IR £ 2
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mg/dl

Group

U+Yt
Fig. 2. Effect of Youngkaechulgamtang on total
bilirubin in ANIT-induced cholestasis. Each Group:
o-Naphthylisothiocyanate was treated with. p.o. (80
mg/kg). N, normal control; CON, ANIT control; Y,
Youngkaechulgamtang 760 mg/kg: Y, Young-
kaechulgamtang 1520 mg/kg: S, Silymarin: U,
Ursodesoxycholic acid. Each value represents
the mean=S.E.. Significantly different from ANIT
control: *P<0.01, **P{0.001.

Ao} APt A & JASPHOE o]
EAd A 9 A EF A= oS 2

1. Acetaminophen #& 2t54 <] tig gluta-
thione-S-transferase(GST) 4°] #&3 7
27} {58 BAGA ZUHE T, FASLGe 7
4t FAEG A3 GST 84 3718 veEd
Ak, :

2. ANIT 2 25 &4 U3 13 Ed=
ursodesoxycholic acid®} FAEHE ¥E Fo
Tl o4 de FFF 571 @FF cholic
acid 37} 2 ¥3 F bilirubin@e] 4 Vel
At

o] A#Z, acetaminophen #% 5474
ANIT & 25 &4 dislq 71se] /A &5
£ Yepiida, go2 thed Sl tigtd &
3 42 § IS Ao JuEy o FEE
el @848 disl & o A& d77F 28
& oz Algdr.
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