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Effects of Panax Ginseng on the Pharmacokinetics of

Sulfobromophthalein in Chronically CCl,—Intoxicated Rats
Young Taek Son, Min Hwa Lee, and Shin Keun Kim
(Received September, 5, 1981)

In order to elucidate the effects of Pamax Ginseng on the pharmacokinetics of
sulfobromophthalein (BSP) in a patheological condition, patho-physiological changes,
the kinetics of the disappearance of BSP from the blood and appearance in the bile
were studied in rats.

Group 1, the control group, was produced by repeated injection of olive oil
0.1ml1/100g under the skin of the back twice a week for 9 weeks.

Group I, the Ginseng pretreated group, was produced by administration of
Ginseng total saponin 200mg/kg/day P.0O. for 10 days and subsequent injection of
CCl, 0.1ml/100g under the skin of the back twice a week for 9 weeks.

Group 1I, the chronically intoxicated group, was produced by repeated injection
of CCl; 0.1m1/100g under the skin of the back twice a week for 9 weeks.

The results obtained were summarized as follows;

1. The activities of GOT-GPT of rat blood serum, body weight, and liver weight

were affected by the pretreatment with Ginseng saponin.

2. The kinetics of the disappearance of BSP from the blood were affected by the

pretreatment with Ginseng saponin, ‘

3. The appearance of BSP in the bile was significantly affected by the pretreat-

ment with Ginseng saponin.
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TFig2 %E%tel major siteo]n] S5RY KFES1 A& hepatic dysfunction® = [H3}o
metabolism, hepatic transport4 pharmacokinetic parameters =A] BELS uwbxpDb,

whebA, 550 ke A 884 HReERY Tt pharmacokinetic parameterss] &g v
A= RTFE sl Ao FEridd A ¢ individualization of drug dosaged] 3] H
EOEN

Takada%® & organic anion?] hepato-biliary transport Fj), liver?] first-pass effect:
(D hepatic uptake from the blood, @ hepatic intracellular transport, @ excretion
into the bile canaliculi®] =Ef=2 1} X|» hepatic cytoplasmic protein fraction, X,
Y, Z7 BImEeh gEaacke.

Rats¢] &4 CCl, #Fol A = sulfobromophthalein(LIF BSPat &)l 43k Y-fraction]
binding ability~} 50% BLIb 348l liver uptakeo] B#S ujxe]%H® CCl, HhiEikEE] A
¢} BSP¢ hepato-biliary transporte four compartment model® REE s c}. 5"

AZo] IFEE w3 & B2 # e WERHET gt LD, GOT, GPT%%»,
RNA, DNA'™s| 3t A{bEH Hgee] 7 REMMENN Woe'> oo EYBIREEN Pk
=AY #®ED 9 fle

whelal Fise B CClL bigRiEel A1 BSPY BB A= A3e 84 H3 W
ol Al g A9l @Bt el

S R

BEA LB o] FEeel {EHE A% saponing JT#EAZ REHRE Scheme. 13} 7o)
T. Namba Z®2] J5EEo 2 total saponing HhHisli o] total saponing chloroformo &
43 ARSI 2 AAE methanole] Ho] EMREHS T #, 744 553 RER AZ
o= 39 ).

2 Z——ethyl ether(F¥ifig%), salfobromophthalein disodium salt(Merck), carbon
tetrachloride (Rt #i#), olive oil(Shinyo pure chemicals Co.LTD), sodium hydroxide
(FE5{LE), GOT - GPT HieEH 3% Kit(AEhigE) (GOT.GPT AHEK, ' dinitrophenylh-
ydrazine(DNPH) ¢y, 4N-NaOH)

HEBEY—I120~140ge] ATt ¥ SDFR ratsE fFAEYC.

EBRBY fiEE TR controlB(MT HE—Fel=t &), ABWMEEROIT £
Folzh ), BiEPpHEBOIT B2zt DY =foz Urglon, HE—FE olive oilg
0.1ml/100g= ¥ 2[E 938K skin of the backel] M&F8la, B AZE saponing 200
mg/kg/dayf'r_ 1088 47548 % CCL[CCl,: olive 0il=3:4, v/v] 0.1ml/100g< &
& 20 9 skin of the backe] ¥:gfal 3, =8 CCL[CCL: olive 0il=3: 4, v/v]
0.1ml/100g & F¥%E 2@ 937 skin of the backs] E’E%o]—‘;’it} =R S RS 488
R Eﬁﬁ?ﬂ‘# » \

% 2§——evaporator(Gallenkamp), spectrophotometer(Coleman Junior T A), centr-
ifuge(Bi#E, Type H-360A) o
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Scheme 1. Separation of Ginseng saponin

GOT-GPT J%—Reitman.Frankelp:e] el BARLRES FEETRIEE YR
fEstd onl o HERL Fig. 13} ony, o #fpkE obgak 2ol

GOT, GPT #B% Iml3s &% sl water bathe] A 37°C=. 2~ 357 ImiEst plasma
0.2mlE %% 03 % water batha] 4 37°CE GPT: 3041, GOT& IF:fI%or KIEA A
® BERE ImlE &% Wty BHEEME S35 BR=E slo] JEE 505nme] A spectr-
ophotometer® B¥ES WEs A% Karmen Units o] =v}.

BERS FER—rplasma BEHEH HEHRS BSPk(0.5g/10ml)-¢ 33.3f%, 50£%, 100
&%, 200f%, 250f%, 400f%, 500{5= 3 Al o] A4 0.1m/E Hste 0.05N NaOH 3m!
= st K 578nme) & spectrophotometer® WK E FiEdlon = BEES Fig. 2
9} i},
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Figure 1—Calibration curve of GOT, Figure 2—Calibration curve of BSP in
GPT activities. plasma,

Bile BEHIER BB BSPR(0.5/10ml)E- 33.3f%, 504%, 100{%, 200£%, 2504%, 400%
= #43ke] o] H49 0.1mlF Heakel 0.05N NaOH 4mlE st i 578nmo] A spect-
rophotometer® BRKEE AER on 7 HERS Fig. 33 ).

% W WHRR—ERDY L ethyl etherz w2 A7) % H2ENa bile ductE
polyethylene tube® cannulations} i BSPE 7.16 gmole & = FA13kv}.

Table I3} o] —ER] 714 o2 mygs} W& Bt

Table [ —Sampling Time

Group A , Group’ B
Plasma - Bile - Plasma Bile
1 minute 10 minute 1 minu*- 10 minute
2 20 3 20
3 30 5 30
4 40 7 40
5 50 10 50
7 60 15 60
9 80 20 80
12_ 100 25 IQO
15 120 30 120
150 150
180 180
210 210

240 240
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Figure 3—Calibration curve of BSP in bile,

MFERER#% heparing cannulaes] FHAZS BETE phkgcl. ethyl ether vl & F<3
sample RS A £3le] BES MRS . :
S¥7——BSP in plasma : fu 0.3mlS Hesle] 4000 r.p.m.ol A 30400 A FelA 7] 5
plasma 0.1m/% Hxsl 0.05N NaOH 3mi%E jnste] A A7l # ¥ 578nmel A BXEE
pigERet. :
BSP in bile : it 0. 1mlS Heshe} 0.05N NaOH 4mlz S|4 8ks 10000 r.p.m.o| 4 10
SR QA E-gl sk R E 578nmel A BGEE HEIER)

BR Y BE

FEE TTREERS S35 = s = CCl, chloroform, ethionine, thioacetamide,
dimethylrosamine o] {#H=lglon  tetracyclinex @M= i ¢v}b. o] & CCLE #&no,
BT, EERst 2 “Ec?\éfrﬁl o2 HHEp R0, olF YR ok = ITEE
o #el W& HRBES g, .

ByERBEMC] RS KAl CCl, IEFERE e ZphrhighliBe] A o) 2o .

=R R - aEA S ke Table Do} Zghel. =R F—Be] Hosho] fime] 366+
8.8 A} 284.8410.5% WA, FEE] 12.4i1.‘,040ﬂ A 13.8x0.65% Wi, HER HE
ratior} 0.034::0.0033¢] 4] 0.048+0.00160.% @insle] GOT #Eikfiis 99+10.96] 4 647.5
+180.78%, GPT iG#:ffiv 67+6.5¢ A 430.0+149.460 = %% sty FHEME(p <0.05)
AE RS B0 ; |
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Table 1 —-Patho-Physiolog'ica'i Changes amung Th*ree; Gmups“‘v

Group 1 Group 1 Group 1

Body Weight(g) 3664-8.8 295.8+12.50 284,8+10. 5%

Liver Weight(g) ' 12.441.04 13.6-:0.63 13.8-+0.65
 Liver Weight/Body Weight 0.0344-0.0033 0. 0#6:£0,0024 0. 0480, 0016%

Plasma Transaminase Activity(Karmen’s unit)
GOT 99410.9 353.34+82.37  647.5--180.78b
GPT ) 67-+6.5 298.3+-86.36 430. 01149, 46

a, Results are given as the mean=+S.E.; 5, Significantly different(p<0.05) from GroupI.

CCl, iR FFE olvel B2, mMEERT Mg SR> TTHRBS MErE
A RABBER BEe 2o $a0 donz BERSE old ERUTL BNEY
FrEREmE DR, 4% triglyceride JhE %] BMbd Folsta R, =3 GOT-
GPT {EH:MES) B FFiEd Rl BRI9SS wimks & & vk, FRS AW
mER Jale =R hd BERAIH, Hﬁs@bﬂ?ﬁl%ﬂ, ‘GOT-GPT Ei:fE il 2

2% et

Takada® & 4312 BPB(M.W. =670.02)¢} BSP(M. W, =838.05)% sulfonic acid group
¢ 7}Al] o] 5¢] hepato-biliary transporti (D uptake by the liver parenchymal cells,
® intracellular transport, @ secretion from the liver parenchymal cells into the bile
canaliculi®] =EE A4gF 4 ooy, o] b secretion B~ rate-limiting stepo]w
BSP9]- glutathione?] conjugatione] »}#} EIEsIcr A tl. =¥ Levi &%q] ksl liver
cytoplasmic organic anion binding proteing] - Y&l Z7} ¢le] o] E¢] organic anioné]
hepatobiliary transporte] g #&=¢ s} sksisl. Bl Z: hepatic storage, Y&
excretiond]] EifRel® Y& glutathione-s-transferasezt i 3} =},

BSP&= Figethiel #AstE 4= BSP¢ plasma clearance?] R4V} FFES] RE
7} #Ar). BSP 7.16 gmoleg A w215k #¢] BSPS] MiA B EE KEHYC 2 semilogarithmic
plotting¥ A2 Fig. 48} 7},

o] Hift¢] compartment model analysisy Cp=Ae ™ +Be stz I o= Richards
o P4 gek. Table 19 GOT-GPT iEi:fE~l #instgd= A Fig. 18] BSPe
IS clearance®] ?‘EU" FreEe) By Sold 5528 —HS & &R %—‘ﬁ«‘q’ Hs=
B RN A4 2R gon B BUBEE 2RI 24 plasmad] A °]

pharmacokinetic parameterst Table M3} v},
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Figure 4—Plasma disappearance curves of a 7,16-pmole dose of BSP after intravenous
administration. Each point represents the mean--S.E. of seven rats. Curves
were calculated by iterative least squares method.
Key: A, Group I; O, Group I; @, Group T.

Table II—Plasma Pharmacokinetic Parameters Calculated with a Two-Compartment Model?

Pharmacokinetic Parameters

Groups A a B B
I 0.9383 0.6398 0.1608 0.1138
I 0. 6557 0.4141 0.3141 0.0161
g 0. 7088 0.3403 0. 4862 0.0197
a, Calculated by an iterative least squares method. Cp=Ae%+Be#t

si=peel] A distribution phases] a ZH-& 0.34030 % 452t 0.6398 nc} &5 WPt
Ak, B=Ee] MAPEET 2 AL liver uptaked] A& E gkl o Feleti Bl
whelal 7 proteine] A e} F wbokvhi BElslvh. HTEES =l e MidBEST Sgh
distribution phase?] a Zk% 0.4141% 25=%9 0.3403 Rl & @At ot

s, =8 4bs] 3 ]9 phaseo]i} distribution phaseo] 4] elimination phases i#as)
= FER, B OphRe] mEphBe] E—REL 54, HIEEE 6.54, HI=EREL T.550E RS QL
St B, el o= B SRR v Reldla SRS B=HA kA 9
Fol At =ffe] BSPY wEwAdrA = Fig, 5o} 2ol E—3-2 REEY 2%, H
RS BYRRES) BTEES T1%, BERES 49%7F A gl o) HRE HHEES Eele]
wha w kel Fibdele T Iga &0 el —3Trl. ol Y proteine] A E wgk
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Figure 5—Cumulative biliary excretion curves of a 7.16pmole dose of BSP-after
intravenous administration. Each point represents the mean +S.E. of
four rats. Curves were calulated by an iterative least squares method.
Key: A, Group I; O, Group I; @, Group I.

BIRS B4R e e Adwke] WY dA e WEE At o] dEMATA RS
sigma-minus plotting3: RAe] Fig. 60]w] o] bile pharmacokinetic parametersi= Table

Vsl Zgtet.
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Figure 6—Sigma-minus plots of BSP excreted in the bile after intravenous

.administration of a 7.16gmole dose of BSP. Each point represents
the mean value of four rats. ‘

Key: A, Group 1; O, Group 1; @, Group 1.
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Table [V—Bile Pharmacokinetic Parameters Calculated with One-, and Two-
Compartment Models?

Pharmacokinetic Parameters

Groups Co : A a B B k
1 _— 9. 8993 0. 0996 1.3434 0, 0204 —_
I - 6. 7225 0. 0959 2.2706 0.0185 —_
I 3. 9007 — — — — 0.0092

a, Calulated by an iterative least squares method.

—86o fast rate constant 0.0996min~'9} slow rate constant 0.0204min~?, RS

fast rate constant 0.0959min-'$} slow rate constant 0.0185min—*°o 2 5 Bt RS high

dose type?®¢]. two-compartment model® analysiss] :/_'%zgi—g— low dose type®®¢] one-

compartment model® analysisglv}. H=FS compartment model HE§E”} two-compart-

ment models] /| one-compartment model® sl A3 ZRE Belv).
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whetA], 2 A A wFal o] ¢ sigma-minus plotey & FEEES %_‘EEM sl HREMELD
+ dAT 2RE 24

=3 BSP7} bilez Wl A7 A&t Hills H—Fe 345, B 64, B=w2
8~105302 o4 HEMEYE ERE ngon o] X Y proteine] HEE wHgly] o o)
b sl - o

PLES] f5REe uRo] nAd, AZEe CCLE REI BikhHiREd BES vAY &% o
e WS sioF & Helvt.

= ]

1. AR CCL BMhER sl BERAMWG, FEERmHE, GOT-GPT F
HEESE I ZRE Rsleh. .

2. NEBWRERY CClL 1&M:-h# sl BSPY Mgt et

3. ANBNIEEES CCl, Btk Rtcl ks BSPY M EelAdskel A9 #@mflor
sigma-minus plottingdlsl CCl, 8{:iERES one-compartment model, controlZ-L two-
compartment model® & 4 H v EERXL Z47 Cp=3.9007e %2 1l Cp=6,7225¢0.9959¢ 4.
2.2706e-0-%83f 2 L@ ),
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