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Abstract

The present study was undertaken in order to elucidate the effect of ginseng butanol
fraction on ethanol induced hepatic aniline hydroxylase activity in rat.

(inseng butanol fraction increased the hepatic aniline hydroxylase activity which is
inhibited by ethanol addition in the enzyme assay system, whereas not shown the ginseng
effect in ethanol absence condition in vitro. It was found that ginseng butanol fraction
improved the affinity of aniline hydroxylase under presence of ethanol in the reaction
mixture.

On the contrary ginseng butano! fraction showed significant decreasing effect on
aniline hydroxylase activity induced by ethanol administration.

These results suggest that ginseng butanol fraction regulate the hepatic aniline
hydroxylase activity, which is induced by ethanol consumption.
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7ol A ol elg ] tiitel Mgt ALY FHE FAHI ZMALLR AREEAE
ofupgt Aolztw B g},
dutH oz Fgg FoAY o $FEF AUl Aol AdAE Hel dwdl 1 ol fF9
shiza] Foxoixl FE3 oeteste] A524S Ex glon FE Aeste g
Hog vj$ 3% ovlE zZt3 917 W Fel ¥ #AE A Rubin 592 o=t
< FAT FF 9 oAl FEBoiAAEL T WA HEYL B vl ),
:LEi“i A2 2-E vhAle Abge] atd vl R FES HEY AF oW FEAE
Ztgo] vehd AQlzte 08 Zxw AHFFTES YR 3l PAEHAG,

OMKI—1) &, £ g FEAeA dARY 2P AEE g3 AR
200~250g ¢ sprgue-Dawley 2] A #FE A&},

2) A4 AR (e 2E)o 5% FA4 4394 &% Namba®'®e wyel Fs3l
o QA 1g% 30mge AAAEE FE3d e 1—Fag £8& TLCACA 2EF
3w g ohF A el &l shed Apg-3,

3) ohebg W YR Cohend-'9o] whyell osle] AP 25% oeb&49 (.2
mlE =4 90% Aol &7 Falste FAFEE oAz d27Fe Agdds
% 0.2ml F A3},

T FEANE Lius'¥9 e gzt 5% outg 498 gz 60U A
A 3l fFxstdd, AERTE o9} £ caloried sl Txg S£98& AFHA
ahgi o,

Acetalclehyde?] ¥ o= Petterson%'99] ulejo] Fslo] 2148 gojc} A st 27}
Well 100mg/kge] & FAbsta 308 Fof mArslsdicl,

Pyrazoleg] F o+ Powis%!79] uhyd] £31od 200mg/kge =4 2 A|7F Ao B4y
o FAbstsdch,

APTEL AEA 24410 Eibga Az o 4 Rete 23 4 A7 A
ol 4mg/kg Fo3tch,

OWMHEEER SFld MY -YYFTE L dFEA T ALS HEsle] WP e
AlgFE A of AFAANE ¥y 9 rlep R
o F3te F2A 1ge 1.15% KClo] &5 9l 0.1M Na“/K* phosphate buffer
(pH7.5) 4vwl=2-2 718l glass teflon homogenizer2 vl 3teic}, o] homogenateE
g 9 owlely RES AAT BHo2 T00xXgel A 10%2E A R ohg 7oA
e AEFAL 8,000xgel A 1087 A E gt olRdAH dL AEASE
microsome ¥ ¥-& Falg F202 105,000xgell A 142 23 w2 ARt}
o] AAEL 1.15% KCl &% 0.1M Na*/K* phosphate bufferol] & etA]# #EF ko)
4mlEA st b S A 400 AL, ol BE 222 0~ 4°CollA
st o},
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O Ethanolel “E& | #upAel wWl®el Fated ¥ 2mld 2/3 N—H,S0,9}
10% sodium tungstate 2mlg 7}s] QAlFelste] DAL A AAA & AEdo 18
N—H,S0, 5mle} #aA 2 K,Cr,0, 4 2mlE #H7bsted 80Cel 48 xo 4 2087
whg Al Z ek, old K.Cr,0,2] MAte] &lls]l= HeE 430nme) 4 2 FF 8 ou 2
Ao wtel A F et g X & A,
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© Aniline hydroxylase {f#: #il:g —Imai®} satoe] whl'®el] Falo] ubgof 4miF 7|
A<l 5 Maniline-HCl % 0.5 M NADP, 10 M glucose-6-phosphate, 20x M
MgCl;, 50u M micotinamide % microsome ¥ 3 (.2ml9} cytosol &4 ¥3 (.8ml=
7heked 37Cel A 20487 g A1 Hh, o] whgHd 20%TCAE 7h3) Wges F8A7| 2
dAFgEd g AFY 2mld 10% Na,CO,¢ w824 2% phenold-g 0.2N
-NaOH £9-& vzl 37°Coll M 3087 AR A A% Ao wbeqdBS 640
nmell 4] Z FFEe WEE ¢Jom g aniline hydroxylased] AL Zxsli HAaky
A 1 wHEE agetddvh. BAe @ LAl 100mgel EHo] FM

p-aminophenol 2] 2 & umoles & x| 3f 2] 3}l v},
BafER

ORERE XA aniline hydroxylased] &tk »]2 & ethanols} <l4tel #—Ag %
Well efjeb &3t 14t FxbE F8S AHrlela 2 FEA EAagA e Hsts Fag A
g Ao] Figlelct, ub-gof Fo oetgel 5= 50mMel HEE AH7lslg-s o 2
Axre AL dEaT Bo & 30%AE 29S8 ) gl

ghH ub-g o Fol o8l (50mM) 3} <l AY Hebs %31(2 5%107%g/ml) & EA]o # 7}3}
W oolgtg E Ao dAHgiw aniline hydroxylasee] #4o] AAayFoz 3=
Heloh, =g g ANFo et g4t Hute B3 7z 50mMIA 2.5x107%g/mls}
A Hrbsta 71" anilined] F2E HAAIARA Ba4L G4 wEE Eoety
 Helxd] HE FA-&u] WY Tl oeteube Hrlalel e of HEFH £&4 2
watshedch, ol 2 Eof anilined) Abell o gk &o] HA Al oA 2L el LS
4 & ogllan] iabiule B Eat owgg FAled Hrislgl e o aniline?) oA} # Ao
A Qlate] ogbgo] AAATNE P w UL FEAY S 9l

P At H7hH o4& dzie KmHrt 4.3x107Melgl Ao] oigtg-& #7hg
2w 1.4x10°M 2 Z7tstel o ”1 alab 4 -*r‘~21 715 olsf ethanolel 9)s Ab4x1 K,

1o

)
27F 6.3X10 "M & gha sl

Oolet-&f (B9}l Aniline hydroxylase it B{E— 8 3o oletg S92 =
o 3k 60, 904, 1208 % 24217 Fof oetge] ¥F BEE WP a4
aniline hydroxylasee] #A4& w)i 34 A o] Table 1o}, 25%o) &2 (V/V) &
0.2mlE Fo3td 60FFo Z4slde o oet&e YFFE+ 170+ 15mg%ol slo
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Fig. 1. Effect of panax ginseng on the liver aniline hydroxylase activity of rat in vifro.
The reaction mixture (4ml) contained 0.1M Na*/K* phosphate buffer, pH 7.4, aniline-HCl 5.M, NADP
0.5.M, glucose-6-phosphate 10,M, nicotinamide 50 M, magnesium chloride 254M, 2.5 x 10°* g/ml
of ginseng butanol fraction and 1ml of enzyme preparation. The assay procedure was in the text.
The values are the means of 3 experiments.
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Fig. 2. Lineweaver-Burk plots of liver microsomal aniline hydroxylase activity with aniline as substrate.
The reaction mixture (4ml) contained 0.1M Na*/K* phosphate buffer, pH 7.4, NADP 0.5.M,
glucose-6-phophate 10M, nicotinamide 50.M, magnesium chloride 254M, 2.5 x 10~* g/ml of ginseng

butanol fraction, 1ml of enzyme preparation and various concentration of aniline. The values are

the means of 3 experiments.
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Table.l Effect of acute ethanol administration on the microsomal aniline hydroxylase activity
of rats

Time of pretrestment
Determination 60min 90min 120min 25hr 24
Ethanol|Glucose|Ethanol| Glucose| Ethanol{Glucose| Ethanol| Glucose

Boold ethanol
{mg/100ml)
Aniline hydoxylase
(¢ moles p-amino-phenc!
/100mg tissue/hr)

170+ 15 180%£20{180+20{ 165+ 16 0

0.45 0. 42 0.43 0.43 0. 47 0. 42 0. 86 0. 44
+0.06| £0.01 | £0.02] £0.02| £0.04| £0.03|%0.07"] *0.03

The results are expressed the average of five determination + standard error.; p<0.01

olw} aniline hydroxylase®] ¥4 %+ 0.45+0.06F 2 =T 437 HGE o]
£ B dddh @9 90% 120% Fole cixtge ¥FFyxsh 7z 180420 ¥ 165+
16mg%oldos olof ¥ £4:9 FAYEE 7+ 0.4340.02 D 0.47+0.04F Y24 W=
ol wid HohE Wyl el stoh, #2422 Foll HAE e ¥re
2 A wyeRes AdAY ¢ gdo) B A4 FAHEE 0.86+0.07 292 gz
Tl v of 2ule] F7E B 5 Sk o4 A¥AAE EUE sty ofe AY
L d"E Fo 24X Fo] AYFES 24T HBAFAN B AL FAHE 0]
= A4 Febg Bye a9E Fasgdd(Table 1),
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Fig. 3. Effect of panax ginseng on the hepatic microsomal aniline hydroxylase activity in acute feeding
male rats.
Ginseng butanol fraction (4mg/kg) was injected to rat 90 min. before the ethanol treatment. The
animals were sacrificed 24 hrs after the ethanol administration. The assay procedure was described
in the text. Each value represents a mean + S.E. of 4 rats.*; P<0.01
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oo}]a}.‘g— F4 F5A] aniline hydroxylase iFtfell vz A% HE—ojudg £
F«3 3 %t aniline hydroxylase ®@Ale)] v]lx& Q4te] g3e #FFF AA o] Figl
°15}. 25%9 ¥4 (V/V) 44 0.2mlE Fdstd FA4 FTELZHNE
microsomal aniline hydroxylase?] ¥ <7} 0.85+0.05 S EA f2F B} o 24
9 F7E B 4 Ao, =3 A4 ¥ehg FYE dxdd Fd39& de 2
microsomal¥-3 ] aniline hydroxylase?] &A= WO E A8 FA W@kov Q4
+ A detg s Fo3d-E & aniline hydroxylase &Ade] 0.55+0.15% %1 2
A 2T FELE Fass o (Figd),

b AL W 7

Ol gt-& "t F %A aniline hydroxylase iftfel vlx& A4te] HE—60U7 AFH
+EF WA 5% g £9& dA2 AFA s Y FSAHE H=da
microsomal £ 2 2] aniline hydroxylase 34 & #3§ 7 o] Figdolr},

) = F A+ aniline hydroxylase2] @Ade] 0.50+0.02 <l wls) ot
Aoz AW AFTNAT+= 0.83+0.04 HHEA 2 656%9 F7HE B & dsich

A EE PR Ay APFE QA AR S FoAstm GFERA ALY Y4 S
2439 de B AL 47 0.58+0.02 HHEN AT FoE F4aY S #F
g4l o} (Fig.d),
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Fig.4. Effect of panax ginseng on the hepatic microsomal aniline hydroxylase activity in chronic ethanol
feeding male rats.
Male rats were given 5% (v/v) ethanol solution for 60 days and decapitated 24 hrs after the ginseng
butanol fraction (4mg/kg) i.p. injection. The assay procedure was described in the text. The values
are the means + S.E. of 5 experiments. *, p<0.01
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CPyrazolefi ¥ ¥ oigb22 %A aniline hydroxylase E#ol v a3 AQOS
—Pyrazole(200mg/kg) & AEEFd HsFAsn e Fodsges o 7}
microsomal aniline hydroxylase@ o] <l4te] oW od3g F=r718 #¥7 NAL
Fig5el =Alslgdc}, Pyrazoleg %@ o9& Fo)AE 7t microsomal aniline hydrox-
ylase®] &4de] 0.60£0.05 &9 6 w3l Pyrazoled ¥Aelsts Hebes 543
N 1.05£0.08 FHE Nz} oF 75%] €A 278 B 5 ddch, <A A
+& AAMsa Pyrazoled oebg& Fog Folldle B il BAdo] (.68+0.03
22 2T FE22 30 (Figh),

T Ej Control+ Pyrazole
1.0
_L [[m Ethanol + Pyrazole

- Ethanol + Pyrazole +
PG.

T

05F

p-aminophenol formed g mole/100mg tissue/hr

Fig.5. Effect of panax ginseng on the hepatic microscmal aniline hydroxylase activity in pyrazole and ethanol
treated male rats.
Ginseng butanol! fraction (4dmg/kg) was injected to rat 90 min. before the ethanol treatment and 120
min. before the pyrazole (200mg/kg) treatment. The animals were decapitated 24 hrs after ethanol

administration. The assay procedure was described in the text. The values are the means + S.E.
of 5 experiments. *; p<0.01

O Acetaldehyde #ij ¥ ¥ aniline hydroxylase iEthol vlx& A% Mol et
o8] = (100mg/kg) & B o]l F 418t 7F microsomal aniline hydroxylase &4+
Aol ol FRe F71E BEY ol Figbelrh, QAR MAAelsty ofM ey
Hel=g Fostd ¥ 249 $HYEI) 0.4340.04 U2 WA AT E B3 h2 P
dl e 0.45+0.02 ¢, oMEgHIE DE BAFLS 0.4610.04 g 7

T

microsomal aniline hydroxylase #4eojl WM& 3¢ FI3Y 5 gl (Figs).
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Fig.6 Effect of panax ginseng on the hepatic aniline hydroxylase activity in acetaldehyde-treated male rats.
Ginseng buthanol fraction (4mg/kyg) was injected to rat 150 min. before the acetaldehyde (100mg/kg)
treatment. The animals were decapitated 24 hrs after ginseng administration. The assay procedure

was described in the text. The values are the means + S.E. of 5 experiments.
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A gtgo] EA A4S FoRAM e MEe] 2AWYE AL de] dHA A}
Aol g & T Y “ﬂ—‘f'“ﬁv‘«] FAEo] AU Eoi7td 2o ¥HAEA AN A
HojAch 2 B Aggel e et} FEo Asgo AAGE(FEEY)o] o
BEE Fe 7M€ FEY BEAH2E g 93 fxs= 2t microsomal %Ed A}
£49 #}al aniline hydroxylase®] #Adof ot o] ofH g FE718 FFs
Ak,

AG7AA ofe] FASHHE UYFER AP ST A BHF FEo
A Fsel olge] obrlEia Musw gtk REe FAHOZ A FAY o

type ITAY o3& HhAMA| 7= I+ microsomal¥ o] ¢GE A& A< aniline hydrox-
ylaseo] &Aool tjzFo) wia] o 2wlAE Fristed wlie] QALAEES ANHY AE
Tl ¥ 28 A g XY fFxage] vehdx gdud, #H 5%
FE AgES AL FAIIAS o R Tol vid BEAase Bl oF 65% AHE
Z7Hg B 7 sldded A Rk g B ye] AR Gt 9 FEEFAS gl
AL AR AHEZ -2 %% Y 71 ok, A so)Al J=&L portal
veing Fled LA R FutE o xm o] oA 98% olAte] Atstx|o F 7o) AALEQ)
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ol EStH B =t Ko, o] AL ofA] s AE AXA HFHoZ 3 BHAEA
e, ut o2 ofebg GH Aol of7|E = Yelbo] Wse e & oo Fid
APARE 9l ol E L B =of} oje) vjeldciar el Ajm 9o oM E ot sl n i o vl
Lol wia) wbgAe] zw I EAHE Az sle] FEHD Ak B ﬂ§‘°ﬂ’~1 o] u]
Wy g2k AF Al oyl etEE FAEHUE o obH e A2l L W
7} ol Edd s =] ot viepin o] M3 E AR AT glEe] AEAHL
2 23 Hguy?®, adrz B gdPgan oM Edd g A $ost7 aniline
hydroxylase®@ 4 o] wWstE H@std ot ¥ a2 Ao Mg HEE Fopid &
7b flgleh, olebe ApA R Hol oletgd AFHNAE o 2AHE FEHA A48
o) Wale ofE A4 Afos "y olwkg A7t Fostd dGeldde AE o 7
dglon o]9fzhe oekg A7t 2% 7} microsomal aniline hydroxylases] #4-&
At Kol At A& ¢ F vl °] 72 alcohol dehydrogenases} 7 s #|*<]
pyrazole® Folste] ot g2l diALE Al Aol 3 AR Fe H¥H
HFE G}, Jdege FAsgdS o E2AEE 7F microsomal aniline hydroxylase 2
B4 F7h7b ofd 287 Ho oA vehube QA RS ou g AR o] Ak
ol A4S 2AHEHEIE dolry] 98l g FAF ofeFLo] FHE3F] e s o
Bgo HFFEE FH8 o FE e (50u M)E aniline hydroxylase #4]-&
243wk Fo Hrlsle FASAS A AN MY dogs wd2 B Eagy
& dzTEr oF 30% g E shA sk, ooz ofut&e] A A& 2§ aniline
hydroxylase &4 2] 24 &3y AAAEE APl Hole o Ax g g
F7F qldEdl o9t late] <belztg-e 7]All aniline? B Ao AIHE F
AA T2 A o)k AMAHE A Ee] Sk AFAE Michaelis-constant & %
goga g 7 AR
ol g}k AP AYEAAHL AN AP Aukd A4bel ke HE& epf
o2 Fugle AAgtm AzEY 23 ASHA A7 PRy Hasiohn A 7gio,
W g FoAF FAAHLE oet&e WdF oo HFHAIELY ¥4 P A
| 4 oo HEErel ¥ Ao ¥4 ofFw AFAA gl wH A
et-g& AHsHE o Frtdle FEAAAELS] S-S g 11 A A 2 goln]
AL oetge A 2L 7jAR Aol ofrfet AU A AL YaAr|FE
248 Yehe Aoz AztE e, o ggs ofr|AlAl FEHALALEA L] ¥ o
AR Rz ARHE HE Aty Selg ofy HLoR A o Fviglys ZH ol
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o nlo

e t%s e pyrasole Foisel alcohols) HEA 1S el alcohol
dehydrogenase?] &4 e o427l Abe]ol A= aniline hydroxylasee] ®4o] & |3}
Z715e] 7o) alAbg ®ojs}ed alcohol dehydrogenases] ¥A4-& Z7AIE] A § Tl 4
= aniline hydroxylases] #4o] F4+Fe2 Zadche AUz <lard ol alchol
dehydrogenases] AL 27 Al7cp = Ag Avtel DAY AT o QAYLE
alcohol dehydrogenase® 4-& =712 # ethanole] 4AlstE 2z o 24 vpebts 2He
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Z1Mer A4g F 9o

duitr oz 7+ GEYAFE A9 inducer® 48l 9l phenobarbitalg Fof 3}
aniline hydroxylasee] #4¢ ZF7HZA S deol= A4S Fostd H4o Ao AHA
FEOLR Aok APAA0E Fitsle] By QA ¥ 2L Ao FEHAE
49 GAAARA 2FLsld o] AALHNL 2 A2 ARFANA

oAby & AYANE o wt&olr} barbituratef o} Ze] okEdf Hi Ao 33

4

& R BEN WE AW FTE o ofrE F Ak FHE V4L FAFOR
A AEE ¢ ol AR AAAY o qe dAHE FF W& AT FE LF Hol
At

g i,

AYEEZ A ES F9F o ofr[== 7 microsomedd Hx A9 wHFo <
A Fetg F3o] omW g¥gs FrrlE HEY FHo 2 aniline hydroxylased
parameters 3t} JAF ML o§3 FAoh,

AT AYAN o'bgel Fxrt 50mMe] H=
hydroxylase®] &Ao] 2 30%H = FHAstdort

X

ub-g-o) Fol] AHrlstd  aniline

2
AL Hele B3 9 5x107%g/mlE F

1Al
Al ANGFeR ojetgo flatd A 1*4 g4o] AAFEFLR IEHAY,
W& T A Al Q4 AR Baed ZANY AsHE FAA FoZH
et&el o ANHD Ashre& MAdste FUo
detg FoF AAA 2 ek €F 5 aniline hydroxylaseo] #4& 43}
o vix #FFE wo] B EAEHPL dEtge] dFeoe ATAAC Wdd. 94
Zk

(dmg/kg) & AAM=sz 25% =L £9 (.2mlE FHAg FA F5E AECAA
microsomal aniline hydroxylases] #&Xo] o|g & Fog2 thxE Hoh o 2ul 2
Hd o] AAFFELR AAHAUY, 5% AwE £4F 6047 A st =y
A E F2A"S o 7F microsomal aniline hydroxylaseg] @ido] Tt L9
Al & BT vl & 65% F7HE Aoy A AR RFAR AAFFLR
=l

Pyrazole(200mg/kg) & #&FA3tal olvt&-& FAF APE2ol A AELE HF
g o ot & dAMI FrrED Z
pyrazoled F A 2T FF2L2 FaEA,

N
hnad

b oy ofy
e iy

microsomal aniline hydroxylase®] #Ao]

ol Al 2 obd] 3] = (100mg/kg) & EB7Wel Falstz gl ARE FosEE o 3
microsomal aniline hydroxylase §4doj= W2 2382 A3 5 A4,
olAte] APARNE Eggste B o ok °lsld 5 HoxE 7 microsomal

aniline hydroxylasee] ¥4 ZF7te oigt& Ao o3l oty A EL et &
o o8t HE FEHAEL A FUME NAe FRALE AR,



#F el A ol gl Zo] EE g M Aniline Hydroxylase &t el

Vol. 9, No. 2 (1985) o] AgEe] of @ 145

References

Takagi, K. H.; Sato, and H. Nabata : Jap. J. Pharmacol. 22, 245 (1972).
Tanaka, O., M. Nagai, T. Osawa, N. Tanaka, K. Kawali, and S. Shibata . Chem.
pharm. Bull., (Tokyo) 20, 1204 (1972).

Sakakibara, K., Y. Shibata. T. Higashi, S. Sanata, and J. Shoji : Chem.
Pharm. Bull., 23, 1009, (1975).

4, Kando, J. : Folia Pharm. Japan 5, 201 .(1927)
5. Gawa, H. K. and R. Iwaki : Folia Pharm. Japan. 59. 348 (1963).
6. Elyakov, G. B,, L. 1. Strigina, E. V. Shapkina, N. T. Aladyina, S. A. Kornilova,

and A. K. Dzizenko : Tetrahedron, 24, 5843 (1968).

7. Brekhman, I. I. and 1. V. Dardymov : Ann. Rev. Pharm. 9, 419 (1968).

10,
12,
13.

14,
15,
16,
17,
18,
19,
20,
21,
22,

23.
24,

25,
27,
28,
29.
30,

WA L SRR REE 13(2), 231 (1976).

AF Y8, HEEEOT B KB KRR REAMLBEIRAr BEREY 5, 1 (1978).
2E, oA, T digrekel Al 20, 13 (1984)

Rubin, E., H. Gang, P. S. Misra and C. S. Lieber : Am. J. Med., 49, 801 (1970).
Namba, T., M. Yoshizaki, T. Tominari and J. Hase . Planta Medical 25, 28
(1974).

Cohen, G., D. M. Namec and D. Dehic . Biochem. Pharmacol. 24, 313 (1975).
Liy, S. J., R. K. Ramsey and H. J. Fallon : Biochem. Pharmacol. 24, 369 (1975).
Pettersson, H and K. H. Kiessling : Biochem. Pharmacol. 26, 237 (1977).

Powis, G. and L. Grant . Biochem. Pharmacol. 24, 2197 (1976).

WS EE | HEERIEE 50, 578 (1954)

Imai, I. and R. Sato : Biochem. Biophvs. Res. Commun. 25, 80 (1966).

Rubin, E., F. Hutterer and C. S. Lieber : Science 159, 1469 (1968).

Lieber, C. S. and L. M. Decarli : Science 162, 917 (1968).

Hakins, R. D., H. Kalant and J. H. Khanna : Can. J. Physiol. Pharm. 44, 241
(1966).

Batteri, F. and L. Stern : Clin. Soc. Biol. 67, 419 (1969).

Goldstein, A, L. Aronow,5. M. Kiaman : Principles of Drug Dction, 2nd Edition.
268 (1974).

b ul LS KBRS A e =E (1984),

Mezey, E. . Biochem. Pharmaco,. 25, 869 (1974).

Goldberg, L. and U. Rydberg : Biochem. Pharmacol. 18, 1749 (1968).

wEEC, BRI, T 0E D KEEMAEIE 20(1), 13(1984).

ojabed, ®bEal, FHEY, & T meilaets] 493 et xR 7](1984).



