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Hepatoprotective Activities of Biologically Active Agents from Crude Drugs(]).

Hepatoprotective Activities of Traditional Korean Herbal Prescriptions

Chang Johng Kim, Seung Kil Cho, Chung Sik Choi and Yun Suk Choi
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—Hepatoprotective activities of 26 traditional Korean herbal prescriptions

described in Donghibogam were evaluated in wvivo and in vitro screening system.

Twenty one prescriptions appeared to be active. Six prescriptions among them showed
highly significant hepatoprotective activities; Shikogyegy-Tang (SetRiEREE), Soshiho-

Tang (/>

NSEEAWY, Shiko plus Younggolmoryo-Tang (SE#AMEE BB, Yinjinho-Tang

(BEEES), Yinsam-Tang (A 312) and Shashim-Tang GELNE). Shihogyegy-Tang was
most active. They reduced the release of transaminases from dissociated hepatocytes

by thioacetamide, and serum transaminases and alkaline phosphatase activities of rat

with carbontetrachloride-induced hepatitis.

They inhibited significantly lipid peroxi-

dation and cellular fatty change of liver by carbontetrachloride.

Keywords—hepatoprotective prescriptions of crude drug - transaminases « alkaline

phosphatase » lipid peroxidation « thicacetamide- or carbontetrachloride-induced hepatitis
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Table I. Contents of traditional Korean herbal prescriptions studied
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Table II. Prophylactic activities of water extract of traditional Korean herbal prescriptions on the GPT
activities by thioacetamide-intoxication in isolated rat hepatocytes

GPT?2 (Reitman-Frankel units/l)

Drugs” Concentration(ug/ml)
1 10 100 1000
Control 52.1£5.6
Sayoek-San (DU #) 39.942.1% 30.2%4. 8% 26.813.8* 22.542.9%
Soshiho-Tang (V1NEHIE) 23.041.2%  21.2:43.2%  20.0%3.1%  17.1%1.4%*
Daeshiho-Tang (KEHE) 20.1+2.0* 17.041.2%%  16.841.4%F  13.241.1%*
Shihogyegy-Tang (S HER ) 14.4+1.6%%  13.1F1.1%  9.3%1.6%  9.0F:1.4**
Shihogyegygeongang~Tang (LR EER) 17.241.2%%  16.3-£1.4%%  15.8£2.2%% 12.6+3.1**
Shiko plus Yonggolmoryoe-Tang 30.9+4.7* 26.94-4.0% 24,72, 4% 23.0+6.2*
(€ Fpiy: Sedad 4y
Soshiho-Tang plus Oryoeng-San 40.742.8 36.941.7% 35.3+1.9*% 21.6+3.0%
UNERBGEREEO
Gyegy plus Whanggy-Tang (MK ER) 32.341.8%  34.0£5.3*  25.9344.0%  16.0%1.9%*
Whanggygunzung-Tang (KBS E) 35.0+1.9* 30.2+4.8* 26.8+3.8* 22.5+3.9%
Sogunzung-Tang UVNEEFE) 37.3:+4.2% 35.814.2% 25,342, 8% 24.6E2.9*%
Dohaekseunggy-Tang (B&ZE R L) 18.8+1.6%*%  18,1:42.7%% 17.8F1.9** 16.6+1.9%*
Yinzinho-Tang (% H#EE) 19.3+£2.4%*  17.12.1%%  12.3E1.1%  11.2%1.5%
Yinzinoryoeng-San(BH A% ) 32.2:£3.7%  36.3+£4.8*  34,2£2.3*  26.2%2.9%
Yinsam-Tang( NEH) 32.8:£3.7%  24.9+2.7%  20.8+4.5%  18.2142.5%F
Osuyou-Tang(REE ) 37.5+2.2%  33.8%4.4%  28.3%4.1%  26.4:+4.4%
Oryoeng-San plus Yinsam-Tang 32.24-4.3% 33.8%£1.7% 31.6:£2. 4% 20.9+2.7*
(EE8E&ABE)
Whangryoen-Tang (%EH) 26.9+1.3%  33.0:£1.7%  30.8£2.6%  19.8%2.3%*
Shashim-Tang (B.05) 20.3+2.0% 19.63. 1% 18,42, 7% 15.841.4*%*
Sohamhyung-Tang CINBERE) 38.7+2.8* 43.1%2.1 32.5+4.7% 29.94+3.5*%
Zakyakgamcho-Tang (RjEHEH) 24, 4+3.9% 24,3+3.2% 24.1%£5.9% 17.82%3.2%*
Zakyakgamchobuzah-Tang (%% HEWTFH) 32.9+1.8%  32.8+1.2%  28.6%1.8*%  27.8+2.5%
Wealbigachul-Tang GRUEMALE) 31.0+3.8%  25.8+2.4*  28,0%3.3* 20.7%1.7T*
Mawhangyoehnyozuksodu-Tang 33.7+3.3%*  32.8%1.9%  28.5+3.6% 21.8+2.3*
(MEEHETDEE)
Chizawhobak-Tang (T EFME) 39.8+3.2* 25.3+4.1% 22.7+5.0% 21.945.6*
Dangguizakyak-San(E 5 #E0) 23.242.7% 20.042.6% 17.9+1.5%*  16.3+1.7**
Daewhangmokdan-Tang (G EH T E) 41.3+3.9 32.9+%5.7% 31.6+3.7% 21.0+4.3%
Silymarin 25.2+2.7% 20.4+1.5% 16.4+2.7%%  11.53,1**

1) Thioacetamide (6 mg/ml) added after previous incubation of drugs and rat hepatocyte suspension
(1x10%/ml) at 37° for 1 hour, and they were incubated for 2 hours,

2) GPT activities were determined in the incubation medium 2 hours after thioacetamide intoxication.

Each value represents the mean+S.E. from 6 experiments.

Significantly different from control (*;p<0.05, **;p<0.01).

52.1 @ 247.6units/le] w]ote) SFAZHor i, /NS, VMR EHES W, DR
FAAGA dAHREA ZAZRELE0] 3l HBAEFH S= FA4 dv BREF4E9
T AT =% RVERRER KEH A
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Table III. Prophylactic activities of water extract of traditional Korean herbal prescriptions on the GOT
activities by the thioacetamide-intoxication in isolated rat hepatocytes

GOT? (Reitman-Frankel units/l)

Drugs? Concentration (ug/ml)
1 10 100 1000
Control 247.61+7.2
Sayoek-San(PAHEY) 148.7+16.5% 145.9:+19.0*  128.3%19.6** - 115.5:19.0%*
Soshiho-Tang (INERIE) 186.8+14.4* 165.8+ 7.6* 129.5+ 5.9%%  116.7+13.5**
Daeshiho-Tang (KEHIE) 181.8411.2% 174.5% 3.1*  167.2:514.2%  150.3%17.9*
Shihogyegy-Tang (M) 177.74 7.83% 144.8+18.2% 135.7+12.6*  105.8x4 9.7**
Shikogyegygeongang-Tang (SEHEREEE) 189.8% 7.1% 157.2:+17.9% 140.5% 9.6*  128.3+10.6%*
Shiho plus Yonggolmoryoe-Tang 168.3% 9.1* 166.3% 2.0%* 139.5% 7.9% 124. 010, 3¥*
CEMmEEE 8B
Soshkiho-Tang plus Oryoeng-San 160.0+ 5.0* 152.5+11.8* 138.2% 4.3*  125.7+% 6.2%*
UPERBEAEE)
Gyegy plus Whanggy-Tang(ElEIERAE)  175.514.2% 178.5+11.9*% 178.7+ 3.7*  140.7+ 6.9%
Whanggygunzung-Tang(EEETE) 152.7+13.4% 138.0+19.4* 130.7415.9%  109.8%13.4%*
Sogunzung-Tang (/NS 200.0+13.6* 166.114.7* 159.6% 8.5*  154.0% 3.3*
Dohackseunggy-Tang (iR EM) 160.2:+11.1% 154.5% 7.2% 145.8+14.7%  131.7-21.2%
Yinzinko-Tang (M HEEE) 175.3+12.4% 145.0+15.0% 140.6=% 7.9%  137.8%11.3*
Yinzinoryoeng~-San( WA 80 190.1423. 4% 174.9%16.0*  158.3+13.0%  121.7411.2%*
Yinsam-Tang( NEH) 184.3+15.0% 160.7+ 5.5*% 142.5210.8*  118.8% 6.6**
Osuyou-Tang(RFEEE) 215.1+13.3 187.3%+ 9.6* 156.2%+16.1*  145.7+16.1*
Oryoeng-San plus Yinsam-Tang 166.3+ 2.5% 140.2%13.5% 131.5% 5.7%  108.7412.0%**
(EEF8BAE N NER)
Whangryoen-Tang(FEE ) 169.8410.2% 159.8% 9.5% 152.2+ 6.0%  128.8%+ 7.9%*
Shashim-Tang (B.08) 169.6+14.8*% 157.4+ 8.6% 142.7+10.7* 98.2:-16,9%*
Sohamhyung-Tang (/INENGE) 175.24+ 6.1* 183.5=13.2*% 171.3%11.3*  166.3%11.7*
Zakyakgamcho-Tang(RjZEHEE) 193.2+15.2% 161.3+13.9% 143.2+ 7.3*  115.0% 6.1%
Zakyakgamchobuzah-Tang (RSEEHEMFH)  176.8% 9.6% 152.0% 8.5* 180.8+ 8.5*%  160.8+ 8.8*
Wealbigachul-Tang GRIgHI) 164.7+13.2% 157.0+11.0%  150.7+ 9.2*  152.3% 7.7%
Mawhangyoehnyozuksodu-Tang 181.84 6.6% 170.0% 4.3* 153.2% 5.7*  142.8% 3.4*
(BEEBRDEE)
Chizawhobak-Tang(WT B ANE) 187.24 9.9% 178.0% 9.8* - 145.7410.0*  115.5F11.1%*
Dangguizakyak-San(EE N #E) 180.3+ 8.7* 175.3% 8.2* 162.0+11.6*  126.2:% 9.7%*
Daewhangmokdan-Tang (K BHFH5) 179.8+15.3* 159.8+13.4* 133.5% 6.0*  105.7% 4.7**
Silymarin 164.7% 7.5% 150.4% 9.6* 130.4+ 4.9*  112.5%+ 5.7%*

1) Thioacetamide (6 mg/ml) added after previous incubation of drugs and rat hepatocyte suspension

(1x10%/ml) at 37° for 1 hour, and they were incubated for 2 hours.

2) GOT activities were measured in the incubation medium 2 hours after thioacetamide intoxication.
Each value represents the mean=+S.E. from 6 experiments.
Significantly different from control (*;p<{0.05, **;p<0.01).
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Table IV. Prophylactic activities of water extract of traditional Korean herbal prescriptions on the serum
enzymes in the rat with CCly~induced liver damage

Drugs? GPT2 GOT® Alp®
(Reitman-Frankel units/) (King-Amstrong units/l)
Control 112.8+18.7 236.8+ 6.8 38.8+0.9
Sayoek-San(W3¥#) 103.3+15.6 214.0% 6.0 36.8+2.7
Soshiho-Tang (/INEEHIE) 90.54-10, 4* 170.0% 7.0% 29,8+2. 3%
Daeshiho-Tang (KR 5HE) 73.7+ 8.9* 206.7+ 8.8 35.56+5.1
Shikogyegy-Tang (SEHARER %) 61.34 4.7%* 123.04 7.0%* 30,742, 1%
Shihogyegygeongang-Tang (SeT R EE) 107.8+16.3 211.4%+ 1.4 25.0+E3.7*
Shiko plus Yonggolmoryoe-Tang (LmMEE B LB ) 89.7+ 6.4* 165.3+25. 0* 29.7-£2.6%
Soshiho-Tang plus Oryoeng-San(/NEFEE AEE) 93.8+22.0* 190.9+12.4 29.2-+1.6*%
Gyegy plus Whanggy-Tang (BtimER %) 118.1:25.4 173.0+10.0% 38.2%1.2
Whanggygunzung-Tang (EBEBFE) 71.5:+22, 8% 137.317. 7%* 33.5+2.0
Sogunzung-Tang V1NEFE) 116.3:24.8 182.5+19.5*% 27.5+0,8%
Dohackseunggy-Tang (BEARE) 113.0+10.8 209.0% 9.0 22.7+2.2%
Yinzinho-Tang (B ER) 89.2+ 4.7% 140.0-£20. 0** 23.1+4. 4%
Yinzinoryoeng-San( A LEL) 72.8+ 9.3* 212.0% 6.4 24.8+1.9*%
Yinsam~Tang( NEH) 91.3+ 4.3% 184.24 8.5% 27.0%1.9*
Osuyou-Tang (REFHR) 67.2420. 9** 161.3£30.7 21.02£0.9*
Oryoeng-San plus Yinsam~Tang(HE¥ & ANEE) 125.0+42.7 175.7+26. 0% 25.2+1. 4%
Whangryoen~Tang () 91.4%+ 7.4* 165.0+13.2% 31.7%1.2
Shashim~-Tang (L) 83.5::40. 5% 161.0+ 9.0* 22,47, 7%
Sohamhyung-Tang (/)[R 145.9+21.9 215.0+ 5.0 39.5+2.0
Zakyakgamcho-Tang (F53H 5 1) 95,2+ 1.8* 200.6+15.6 28.1+1. 4%
Zakyakgamchobuzah~Tang (RiZEH H T 1) 159.018.2 195.3+16.2 36.9+1.8
Wealbigachul-Tang (RigINIAE) 119.0+35.6 189.1£25.7 38.7+1.0
Mawhangyoehnyozuksodu~Tang (FiEE KR/ NE5) 102.34-40.4 143.7424.8* 33.9+£2.2
Chizawhobak-Tang (FaF EA ) 106.54 9.5 220.7+18.7 33.9::0.4
Dangguizakyak-San(E 55550 100.5:4 7.8 190.5+32.1 30.2+4.1%
Daewhangmokdan-Tang (KFEWRFE) 88.54 6.0% 155.3+25. 3% 21.1+2.1*
Silymarin 45,3420, 5%* 97,325, 4** 25.242, 2%

1) Drugs at a dose of 1/6 prescription per kg body weight and silymarin at dose of 20 mg/kg were

orally administered daily for 3 days and 1 hour before intoxication of CCly (2ml/kg,

respectively.

i.m.)

2) Activities of serum enzymes were measured on day 4 after CCl, intoxication.

Each value represents the mean=+S.E. from 6 rats.

Significantly different from control (*;p<{0.05, **;p<(0.01).
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2 1,000 gg/ml Fxojs GPT7F Z7 32.8,
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Table V. Prophylactic activities of water extract of traditional Korean herbal prescriptions on the
hepatomegaly and lipid peroxidation in the rat with CCly~induced liver damage

Lipid peroxide®

Liver wt. X100 malondialdehyde

Drugs" Body wt. (aM/g)
Control 4,3240.09 64.5+ 8.9
Sayoek-San(PUHEL) 4.30+0.11 60.6 4.6
Soshiho-Tang (/NEHRE) 5.01%+0.15 36.3+ 7.2%
Daeshiho-Tang (K 25E5018) 4,91%+0.51 67.6L 5.1
Shihogyegy—Tang(%ﬂﬁEii%) 4,78:20.42 42,24 7.3*
Shihogyegygeongang-Tang (S EER) 4.6710.26 38.8+ 4.8*%
Shiho plus Yonggolmoryoe-Tang (CEHMBEE B E) 4,0340.09* 40.2+ 4.0*
Soshiko-Tang plus Oryoeng-San(/MEVIB & ESEH) 4.15%0.27 33.4+ 2.5%
Gyegy plus Whanggy-Tang (REmEAE) 4.35+0.32 54.2% 5.0
Whanggygunzung-Tang (EBEFE) 4.4310.26 66.9114.6
Sogunzung-Tang (/NEEFE) 5.4870.20 51.6% 2.2
Dohackseunggy-Tang (SR EE) 4.55+0.40 30.0+ 3.4**
Yinzinho-Tang (B BEEE) 4.353+0.14 44.6% 4.2%
Yinzinoryoeng-San(E A LE) 4.8740.39 30.5+ 2.9%*
Yinsam~Tang( ABE) 4.052:0. 28* 33.0% 9.4*
Osuyou-Tang (REHE) 4.41%0.15 47.5% 1.0
Oryoeng-San plus Yinsam-Tang(A%&#E ANEE) 4.08+0. 15% 33.4+ 7.2% -
Whangryoen-Tang(3E#H) 4.00£0. 48* 37.8+% 4.7*
Shashim-Tang (B8 4.42+0.22 35.4+ 5.5%
Sohamhyung-Tang (VNBRKIE) 4.07+0.18*% 50,4+ 4.2
Zakyakgamcho-Tang(REHER) 4,8740.22 35.9+ 1.0*
Zakyakgamchobuzah-Tang (A5 EHERTFE) 4.24+0.17 37.1+ 3.6*
Wealbigachul-Tang (G mi %) 4.22:+0.18 46.0+ 4.2
Mawhangyoehnyozuksodu-Tang (Ki % EBHR/DTH) 3.87+£0.29* 35.3+ 1.0%
Chizawhobak-Tang (¥ FEAME) 4.40+0.16 26.1% 4.4%*
Dangguizakyak-San(E & 3EH) 4,030, 40* 66.9+ 8.4
Daewhangmokdan-Tang (FcEKFHE) 4.460.05 48.9:+ 5.5
Silymarin 3. 890, 04* 24.24 7.5%*

1) Drugs at a dose of 1/6 prescription per kg body weight and silymarin at a dose of 20 mg/kg were
orally administered twice daily for 3 days and 1 hour before intoxication of CCly (2ml/kg, i.m.)

respectively.

2) Lipid peroxidation expressed as the contents of malondialdehyde in liver.

Each value represents the mean=+S.E. from 6 rats.

Significantly different from control (*;p<C0.05, **;p<C0.01).
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1 $4

Fig. 1. Normal liver of rat shows congestion of
central veins (H&E, x100).

Fig. 2. Liver of control rat intoxicated with.carbon
tetrachloride. Tt shows marked fatty change
and slight necrosis of hepatic cell around
centrilobular area. Inflammatory cells infil-
tration are remarked (H&E, % 100),
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QAT AUAH dZATAE 997, o
Zrel ZHA X FAApeh @A A xAFo] Yol A
& rate] 2x2A (Fig. DR A ¥we] v
Bhsteh. ZEl v SREERGS ol Dol A& %zt
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vl 3l #AA3 FA=Y o} silymarin Fo] &
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Ae FAAAFS A2 Aud AWHA =

TARY FHol %7 dFAMEREH FAA
Aol 22L& RAF2 Qo) HzTuc Wz
AzxAd 2AH Y (Fig. 5).

Fig. 8. Pattern of rat liver treated with silymarin.
Slight fatty change of parenchyma cell
around centrilobular area and mild hepato-
cellular swelling are showed (H&E, x100).

Fig. 4.

Liver of rat treated with Shikogyegy-Tang.
Slight hepatocellular fatty changes around
the centriolobular area are remained, but
all of pathologic changes are improved as
gompared as control (H&E, x100).

Kor, J. Pharmacogn.

Fig. 5. Liver of rat treated with Soskiko-Tang,
Yinsam-Tang, Shashim-Tang or Shiko plus
Yonggolmoryoe-Tang. Mild fatty change of
hepatocytes around centrilobular area and
markedly inflammatory cell infiltration in
the central vein exhibit (H&E, x100).

Liver of rat treated with Osuyou-Tang,
Yinjinho-Tang, Whangryoen-Tang or Or-
yoengsan plus Yinsam-Tang. Ballooning of
hepatocellular fatty change diminished as
compared as control (H&E, Xx100).

Fig. 6.
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