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Effects of the Sungjuchunggan-tang (Xingjiuginggan-tang)
on alcoholic metabolism and alcoholic liver damages

Jin-Sung Kim, Seong-Kyu Park, Sang-Hyub Yoon, Bong-Ha Ryu, Ki-Won Ryu

Institute of Oriental Medicine, Kyunghee University, Seoul

Objectives : The aim of this study was to investigate effects of the Sungjuchunggan-tang (Xingjiuginggan-tang), which has
been used for alcoholic diseases in Oriental medicine, on alcoholic metabolism and alcoholic liver damage.

Methods : We evaluated the activities of alcohol dehydrogenase(ADH)and aldehyde dehydrogenase (ALDH), and
measured the levels of AST, ALT, glucose, triglyceride, HDL-cholesterol, LDL-cholesterol and phospholipid in serum of

guinea pigs.

Results and conclusions : In this experiment, Sungjuchunggan-tang, Pharbitidis Semen and Puerariae Radix significantly
suppressed the activity of ADH which is a precursor enzyme of acetaldehyde. Sungjuchunggan-tang and Pharbitidis Semen
significantly suppressed the activity of ALDH, which is a catabolic enzyme, and increased its level. Due to alcohol

consumption, level of ALT and AST were significantly reduced.

These experimental results suggest that Sungjuchunggan-tang and Pharbitidis Semen inhibit the formation of acetaldehyde
in the metabolism of alcohol, and affect the recovery of weakened liver functions caused by alcohol.

Key Words: Sungjuchunggan-tang(Xingjiuginggan-tang), Pharbitidis Semen, Puerariae Radix, ADH, ALDH
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(Sinyang Chemical co., Korea), Glucose (Sinyang
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Table 1. Ingredient, Pharmaceutical Name and Dose of
Sungjuchunggan-tang

Ingredient Pharmaceutical Name Dose(g)
B Pharbitidis Semen 37.5
AR Puerariae Radix 20
[ Artemisiae Capillaris Herba 12
713 Citri Pericarpium 12
BT %  Alpiniae Katsumadai Semen 8
IRIR AT Poria 8
HE Alpiniae Officinarum Rhizoma 8
= Amomi Fructus 8
i Atractylodis Rhizoma 6
JZkR Magnoliae Cortex 4
HE Glycyrrhizac Radix 4
tE Zingiberis Rhizoma Recens 4
KE Jujubae Fructus 4
Total Amount 135.5
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2 & e £AS 1.5mlE 3l UV spectropho-
tometer 2 340nmoll X} &2 =S &3 39t} T3 g
ko] Z(200~400ug/ml)dte] A o] Fko] ZHadhe=
=5 Z7sle] ADHO| Ao &3 oo A3
EHE AT

(2) Aldehyde dehydroganase(ALDH)ol| thgt 2857

&4 ALDH(Sigma co., US.A)S FY3ste] 0.1M
Tris-HCI buffer(pH 8.0)°] 10units/100047} =&
=o] 31, ¢| buffer 7504} NAD (5mM) 15044, ADH
754, acetaldehyde (SmM) 1504 2 3l 3z} ZHF
2 % 4hg 8% 1.5mlE slod UV spectrophotome-
ter® 340nmolA FFEE FAH AT LI ek
EA(200~400ug/m)3lol| A ©] Fho] Zadhe FEE
273}c] ALDHS| B4 B+ ghoke] Aa| ZoE
Anset

(3) Alcohol dehydrogenase®} Aldehyde dehydroge-
naseol] Blx|& Agdel a3}

dzgo] o BN AFe] Astel bl
ADH®} ALDHY| viX& &E3E AT ADH
of et AMAAIAIF 2T FAe AN AR
A3tL 3 A$ dFEZHE acetaldehyde?] A
S oAk, ALDHS] ZA AL acetaldehyde
o] AV A& FEsiA Bt kA in vito A E
oA z+ 2FA) 9] acetaldehyde = A &3+ ALDH
o i3t A ZHE ADHe| gk SA e A3
2 prol 1 ES vmsksick

4 LFLE FIE AL 4o vA= 4T

(1) & AST(GOT) &% 373

AST(Aspartate aminotransferase)2] #4-2 1ml2]
L-aspartate 200mM, 2-oxoglutarate 12mM, malate
dehydrogenase 600unit/L., NADH 0.25mMo] 3%
Hepes ¢+%-&(pH 7.8)9] 1004 4 & o 0}04
340nmol| M 9] FHTY AT FoeR SHIA
t} A}&-Al2ke AST(Sigma co., US.AYE A3}
UV spectrophotometer 2. 7% 3} th.

(2) 8% ALT(GPT) & 5%

ALT(Alanine aminotransferase)©] &4]2 1ml9] L-
alanine 400mM, 2-oxoglutarate 12mM, lactate



dehydrogenase 2,000unit/L, NADH 0.25mMeo] 383
Hepes €54 (pH 7.4)° 1001 4L ¢ 3o
Monmel el FRES] ALY ek 274
ok AREAl2k2 ALT(Sigma co., US.A)E Al&3la]
UV spectrophotometer 2 &% 3} th.

(3) €% Gamma-GTP &% =%

F49eE rGTPe] 2o 9l3to] YT 5
Amino-2-nitrobenzoic acid 2} TR E =4 310
Ao LGTPRYA S PR ALEAI % rGTP
(Sinyang Chemical co., Korea), 2% 7] 7] = Hitachi
7600-110 ( Hitachi, Japan)-& A}£-5}93t}

(4) Glucose 3taF =3

5% 92l Glucose7} glucose oxidase, peroxidase
20 slo) AR A4 quinone A4E o4 4
SRR A glucose FEZ TETH AFEA 2k Glucose
(Sinyang Chemical co., Korea), &% 717]%= Hitachi
7600-110 (Hitachi, Japan)& AF8-3141 T}

(5) Total Cholesterol 3H5F =3

% Z total cholesterol TrekZ3 & COD gAW 0.
& cholesterol ester7} scholesterol esterase o] <13
free Cholesterol2 %™ z}Alo] 7):=8 xMAE )
Sk}, ARE- Al k2 T-CHO (Roch, Switerland)o] 17,
%7171+ Hitachi 7600-110 (Hitachi, Japan)E A}-&-3}
Aok

(6) Triglyceride &2k =3

A ZF tiglyceride 3324 GPO-PAPH | ¢
stof LA red quinone®] FHEE Talo] Al
Tk AF§-Alek& TG (Roch, Switzerland)o] ™, 23] 7] 7]
+ HITACHI 7600-110 (Hitachi, Japan)-& AFE-slgiTh.

{7) HDL-Cholesterol 3}gF =3

¥ A % HDL- cholesterol 8¢ =73 & HDL-
cholesterol esters7} A]<Fel] 2la) ¥AlE purple blue
pigmente] FUEE Taho] G, Aase
HDL-CHO (Roch, Switzerland)o|®, &%) 7] 7| =
HITACHI 7600-110 (Hitachi, Japan):% /\]—%‘6}2?\ t}.

(8) LDL-cholestero] 32 =%

¥4 % LDL-cholesterol 33k =% o LDL-
cholesterol esters7} AlFol]l olaj| bl purple blue

3
EX

F23 - 7)1

pigmente] FHEE Tt oAk AFgAI e
LDL-CHO (Roch, Switzerland)o]®, 27 7] 7] =
HITACHI 7600-110 (Hitachi, Japan)& A}-8-8}9iTh
{9) Phospholipid g3 =%
A3 phospholipid 38k &4 2 enzamatic COD-
PAPH | 93t &% A2k Phospholipid (Randox,
UKo, 2% 7171 HITACHI 7600-110 (Hitachi,
Japan)2 AH&-3}3

3. BAIAz

AP HiA] + EF QA AHMean+SEM)Z 1}
efolon, dzay Adsae] gite] xo|E A
2 wolli= Student s ttest2 7R3t PZLo] 0.05
Mg o EARCR feld Aol7l e Aoz
w3 ahgich

I, Bhe #ER

1. 242 AL E40] DjX|= LTt

1) Alcohol dehydrogenaseol] t 3+ &}

ADH 34848 #4718 o] §3te %3 23},
B AFollA = 0.2565unit/mle] B4 S HATh BRE
EHTS 200ug/ml 2 4004g/mle] £ v]3t ADH
AL Zb7t 0.2435unit/ml(p<0.005) 2 0.2350unit/
ml(p<0.05)%I T} BTk 200ug/m! L 400ug/mle] Sk
o] i3t ADH 24& 247} 0.2473unit/ml(p<0.05) 2
0.2347unit/ml(p<0.05)3 ok 2811 B 200ug/ml 2
400ug/ml2] &2 ) 3lo] Z+zt 0.2063unit/ml 2
0.1524unit/ml9] ADH®| ZA& H oy Foie
A /\)\q' (Table 2)

2) Aldehyde dehydrogenasedl] o) g+ 2}-&-3 7}

ALDH E4084-& #3715 ol §slo &43 2
¥, B o= 04377univymle] A4S B9T) R
EIENFE 200ug/ml 2 400ug/mlo] & 2kol] o 3l
ALDH &4 & Z+Zh 0.4770unit/ml(p<0.05) 2
0.4146unit/ml(p<0.005) t}. BH: 200ug/ml D 400ug
fmle] &% tjgk ALDH &4 7+z} 0.4748unit/
ml(p<0.05) @ 0.4708unit/ml(p<0.05)J T} 22l
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Table 2. Effects of Oriental Herbs on the ADH Activity

Conc. ADH activity
Sample — : :
(ug/mby Activity(unit/ml) ratio
Control 0.2565+0.01¢ 1.000
Sample 1 200 0.2435£0.01%%* 0.949
400 0.2350+0.02* 0916
Sample 2 200 0.2475+£0.01* 0.964
400 02347 £0.02* 0915
Sample 3 200 0.2063+0.01 0.804
400 0.1524+0.02 0.594
* Mean *:standard deviation; *:p<0.05, **p<0.01, ***p<0.005
Sample | : water extract of Sungjuchunggan-tang (BB % H i5)
Sample 2 : water extract of Pharbitidis Semen(ZE3f)
Sample 3 : water extract of Puerariae Radix(E#R)
Table 3. Effects of Oriental Herbs on the ALDH Activity
Conc. ADH activity
Sample — _ -
(ug/ml) Activity(unit/ml) ratio
Control 0.4377+0.01° 1.000
Sample 1 200 0.4770£0.02* 1.090
400 0.4146 £0.01%*+* 0.947
Sample 2 200 0.4748 +0.02* 1.085
400 0.4708+£0.02* 1.076
Sample 3 200 0.2039+0.10 0.444
400 0.1806+0.01 0417

* Mean tstandard deviation; *:p<0.05, **p<0.01, ***p<0.005
Sarmple 1 : water extract of Sungjuchunggan-tang(BEiE T %)
Sample 2 : water extract of Pharbitidis Semen(Z& )

Sample 3 : water extract of Puerariae Radix($R)

fite] 7ol = 200ug/ml 2 400ug/mle) o o}
of 77} 0.203%unit/ml 2 0.1806unit/mie] ALDHE]
248 Koy o gl

wheba] B E:H:— ALDH®] &4
A &te] acetaldehyde®] H-&]& Z7lA71S <
AL, B acetaldehydch g A AR
T A Th.(Table 3)

3) Alcohol dehydrogenase9} Aldehyde dehydro-
genaseol] P|X] = Al Aol &3}

ADH ¢} ALDHe| mAx &3S 3
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v}, ALDHS] 243 2 A] 28 XA acetaldehyde2)
HE F7H71= B YA Th(Table 4)

OIN

HMEo F3
dF AST(GOT)ell vlX|= &7
AATe) & AST 4 75.545.0unit/Lol] H] &}
T 165.3+28.6unit/LE 2+ 119%9] 594
P<0.0D) sle $71E Bt ddwe 42 4 BEE
s B FolT(Sample DM E 129.4+
11.9uniVLE 24 (p<0.001) 3= A5 YehiA
ok &E 9 B W FolF(Sample 2)91 4 & 111.9
+12.2mivL 2 28 (p<0.01) e A4E e
o webs EEEENGY B 2 B ADHe| &
A& Aaslod acetaldehyded] WS T& o]&H o
2 AA%E & F Uer, 400ug/mie] &l
3} acetaldehyde®] WA YA 3= BIE, BH, EH

4

%

N
L g

4

FIII



Table 4. The Relative Etfects of Oriental Herbs on the
ALDH Activity and the ADH Activity

Sample Conc. (ug/mi) ratio (ALDH/ADH)
Control 1.000
sanpl 0 o
sample 0 i
s 20 b

Sample 1 : water extract of Sungjuchunggan-tang (B 5 %)
Sample 2 : water extract of Pharbitidis Semen(Z: 1)

Sample 3 : water extract of Pucrariae Radix(F41%)

Table 6. Effects of Oriental Herbs on ALT level of serum

Table 5. Effects of Oriental Herbs on AST level of serum

Group No. of animal  AST level of serum(unit/L)
Normal 5 755+5.0

Control 5 165.31428.6"
Sample 1 5 129.4+11.9%
Sample 2 5 111.9+12.

Each value is mean + standard error of 5 rats

# Significantly differeat from the narmal value(#p<0.05 and ##:p<0.01)

* Significantly different from the control value(*:p<0.05. **:p<0.01 and

) 001

Normal : Group non-treated

Control : Group treated alcohol

Sample 1 : Group treated alcohol and orally 1,000mg/kg water extract of
Sungjuchunggan-tang( B B H- %)

Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of
Pharbitidis Semen(/R41)

Group No. of animal ~ ALT level of serum{unit/L)
Normal 5 66.5+10.1 Table 7. Effects of Oriental Herbs on gamma-GTP level of
Control 5 NA+T5* serum
Sample | 5 85.7+7.7* .. Gamma-GTP level of serum
Sample 2 5 69.94+12.7%% Group No. of animal (univL)
Each value is mean =+ standard error of 5 rats Normal 5 N.D.
# Significantly different from the narmal value(#p<0.035 and ##:p<0.01) Control 5 N.D.
if}lg:(l)t'&;xln)tly different from the control value(*:p<0.05, **:p<0.01 and Sample 1 5 ND.
p=t Sample 2 5 N.D.

Normal : Group non-treated

Control : Group treated alcohol

Sample } : Group treated alcohol and orally 1.000mg/kg water extract of
Sungjuchunggan-tang(FEHIHAT )

Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of
Pharbitidis Semen({F- 1)

&S A2 Yebstt).(Table 5)

2) 8% ALT(GPT)dl| 7| x|+ &3

Aaael 5 ALT 4 66.0+10.1unit/Lel] 1) 3}
o URFL 924+7.5unt/LE F 40%<] §2)A4
(P<00D) P S7HE Rk ART L 2 Y B
HHFE B8 Fo] (Sample 1ol & 85.7+7.7univL
2 F949(p<0.05) e TAE et 4F ¢
B vy 2o F(Sample 2)l 4 &= 70.04 12, 7unit/L
2 A (p<0.01) e HAE eIt (Table 6)

3) &% Gamma-GTPel| v}A& F5%

4% Gamma-GTPS| 34 44T, 2w, &2 3
FRmEITS el Fol(Sample 1), 42 2 24 ¥
3 Fold(Sample 2) 7 SHHA @AY A
olgte] 4x& B4t} (Table 7)

4) & Glucoseo v|x]+ &3}

A7) 8% Glucose level S 190.8+113.8mg/dl

N.D. : Not detected

Each value is mean 2 standard error of 5 rats

Normal : Group non-treated

Control : Group treated alcohol

Sample 1 : Group treated alcohol and orally 1,000mg/kg water extract of
Sungjuchunggan-tang( B/ 75 %)

Sample 2 : Group treated alcohol and orally 1.000mg/kg water extract of
Pharbitidis Semen(-41)

Aou t2TLe 1946424 2mg/dlE §-2)4o] gl
oh AE TS 42 9 BEEERFS BY Fo
(Sample D)ol A& 133.2411.0mg/dIg] o™, 43

B W3 FolF(Sample 2)0l| A & 234.8 +38.9mg/dl
2 2% 524 Je A%E dA Zdth(Table 8)

5) @ % Total Cholesterolel] v| ]+ &3}

A2ya-e] 82 Total Cholesterol level 2 80.6 %
15.0mg/dig e th a2 69.8179mg/dl=2 #9173
o] gtk AR e UF ¢ EEESHY W Fo
Z(Sample Dol A= 67.6115.8mg/dI o, 4E 2
B g ol F(Sample 2)°] A= 68.2+10.8mg/dl
2 % G994 dv 475 A £ rh(Table 9)

6) % Triglyceridedl] 7| X| &= &7

Ao @ Triglyceride level 95.4 125 4mg/dl

pI A U A
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Table 8. Effects of Oriental Herbs on glucose level of serum

Group No. of animal glucose level of serum

(mg/dl)
Normal 5 190.8+113.8
Control 5 194.6+24.2
Sample 1 5 133.2+11.0
Sample 2 5 234.8+38.9

Each value is mean +standard error of 5 rats

Normal : Group non-ireated

Control : Group treated alcohol

Sample 1 : Group treated alcohol and orally 1,000mg/kg water extract of
Sungjuchunggan-tang (/BB IT5)

Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of
Pharbitidis Semen(22f)

Table 10. Effects of Oriental Herbs on triglyceride level of

serum
. Triglyceride level of serum
Group No. of animal (mg/dl)
Normal 5 954+25.4
Control 5 133.6+29.0
Sample 1 5 80.8435.3
Sample 2 5 102.8+25.2

Each value is mean +standard error of 5 rats

# Significantly different from the narmal value(#p<0.05 and ##:p<0.01)

* Significantly different from the control value(*:p<0.05, **:p<0.01 and

*#%p<0,001)

Normal : Group non-treated

Control : Group treated alcohot

Sample 1 : Group treated alcohol and orally 1,000mg/kg water extract of
Sungjuchunggan-tang (BB TF%)

Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of
Pharbitidis Semen(:2-H)

o Hsle] hEFE 133.6+29.0mg/dl1Z £ A
(<005 = 5718 B A7 e 45 £ Bl
Wit% e Fol T (Sample Dol A& 80.8+
353mg/digion, 42 9 2 W3 Fo]F(Sample
)M E 102.8+252mg/dlE i 2Tol H|aled 7
ot o) d2 AR A ekskeh.(Table 10)

7) @3 HDL-Cholesterold] #)3)= &3}

A 7+9] ¥ % HDL-Cholesterol 67.2 + 14.1mg/d1o}

H)3ld 2L 56.0+7.4mg/dlZ £2) A (p<0.05)
e Asts Btk AdTe 9F ¢ @E@%ﬁ‘«%
Wl BEo]Z(Sample 1)o]4¥E 57.6+10.6mg/dIS}
1, o2 9 By e 2o T (Sample 2)o) A 504+
8.

3mg/diz oA 9= 472 Ax] Zach(Table 11)

920

Table 9. Effects of Oriental Herbs on total cholesterol level

of serum
es evel
Group No. of animal Tot;\; scehrzlm (t;r;)/l dll)
Normal 5 80.6+15.1
Control 5 69.8+£7.9
Sample 1 5 67.61£15.8
Sample 2 5 68.2+10.8

Each value is mean tstandard error of 5 rats

Normal : Group non-treated

Control : Group treated alcohol

Sample ! : Group treated alcohol and orally 1,000mg/kg water extract of
Sungjuchunggan-tang (BEEE AT 5)

Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of

Pharbitidis Semen( &)
Table 11. Effects of Oriental Herbs on HDL-cholesterol level
of serum
. HDL-Cholesterol level
Group No. of animal of serum(mg/dl)
Normal 5 67.2+14.1
Control 5 56.0+7.4%
Sample 1 5 57.6x£10.6
Sample 2 5 504183

Each value is mean £ standard error of 5 rats

# Significantly different from the narmal value(#p<0.05 and ##p<0.01)

* Significantly different from the control value(*:p<0.05, **:p<0.01 and
##5p20,001)

Normal : Group non-treated

Control : Group treated alcohol

Sample 1 : Group treated alcohol and orally 1,000mg/kg water extract of

Sungjuchunggan-tang (B 51T i%)
Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of
Pharbitidis Semen( 235

8) & 2 LDL-cholesterol o} n}X]& &3}

A Aol 8 Z LDL-Cholesterol level & 8.6+
2.5mg/dlo] B3le] 2T 82+1.5mg/dl2 F-9]4]
o] gtk HETL 4F ¢ EEEFHNS W Fo
(Sample Do) A= 5.8+ 19mgdig e, 42 2 2
T W3l Eo7(Sample 2)0) 4= 6.8+04mg/dl= # 3}
Hov BE folgd& AR HA e4skeh(Table 12)

9) ¥ % Phospholipide]] ©|x]= &3

2339l 83 Phospholipid level & 152.4+
23.7mg/dlol) B)3e] Y ZFL 129.8+109mg/diE F
o] it ddTe ¢F 9 EEHNEG HY
Eod Z(Sample DA E 1272419.5mg/dIg on, &
2 g B ¥ Eo(Sample 2) e 1312+
161mgdl2 f-oA = AHE 9] S ch(Table 13)



Table 12. Effects of Oriental Herbs on LDL-cholesterol level
of serum

Table 13. Effects of Oriental Herbs on phospholipid level of

serum
. LDL-Cholesterol level - LDL-Cholesterol level
Group No. of animal of serum(mg/dl) Group No. of animal of serum(meg/di)
Normal 5 8.61%2.5 Normat 5 15244237
Control 5 82+1.5 Control 5 129.8+109
Sample 1 5 58+19 Sample | 5 127.2£19.5
Sample 2 5 6.8+£0.4 Sample 2 5 131.2+16.1

Each value is mean £ standard error of 5 rats

Normal : Group non-treated

Control : Group treated alcohol

Sample 1 : Group treated alcohol and orally 1,000mg/kg water extract of
Sungjuchunggan-tang(FEIEHFFi5)

Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of
Pharbitidis Semen(Z4t)

<
e
B

HZT 2 Yetel 7 2uFE sl slen,
o] <1 ARG dRELA WA wAe] F
7hahe Aol

T2 o 20%9) EREE 4T rjste] AR
WE GAeta 288 S a3, oF 40% =
o da&e P& A AFstn 284 289
AuN A7 el e Fuldke dFolu
PR A oprlen, 34 2 g Agde
Qo] FV|% gy gk agel ¢3¢ AHE T2
FHozRy ANFde] o] Hoj A 3t
o= Aol A WA B, A&AQ A Ty
& S49A st HAsE DgEg-

© I, R, R ol kRS SEHER 2l
g EHS EEC A SH L, LB i AR R
Rt AMEAF 5ol 3ol dehdthar g9t i
2wl mER MR RIERKs s 3ol
2 ShTH. RS S fRol BBl fFlElo) 4k
R s Lot o AL KRG L AT
BEEZ A W TSR SR I AReae T

DHee e Bk olate] YA AEDAo]
SR CEESARERFEVES ER

g 2 |
Sk Tl Hme] Hoeln] 2 FE)

oy
S
ke

Each value is mean +standard error of 5 rats

Normal : Group non-treated

Control : Group treated alcohol

Sample [ : Group treated alcohol and orally 1,000mg/kg water extract of
Sungjuchunggan-tang(BEHEH %)

Sample 2 : Group treated alcohol and orally 1,000mg/kg water extract of
Pharbitidis Semen( B35
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