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In order to elucidate the effects of Panax Ginseng on the pharmacokinetic
parameters of nalidixic acid in a patho-physiological changes, the kinetics of
the disappearance of the drug from the blood, appearance in the bile and urin-
ary excretion were studied in CCls-toxicated rabbits.

The pharmacokinetics of the drug nalidixic acid in rabbits were modeled
by a two compartment.

Total saponin, water extract from Panax Ginseng, significantly decreased
biliary and urinary excretion of nalidixic acid.
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Scheme 1. Separation of Ginseng Saponin
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Table ] —Pathophysiological Changes

Groups GOT® GPT®, Body Weight?> Liver Weight
 Control 18.745.00  25.447.0 o~ . 35130878
CCli-treated ~ 230.6:12:6 ° 1906215  0.09:0.01(]) },?Z-fi;q:o.s%* :
Sapanin(i.v.)+CCl, 241.0+22.3  205.0+17.8  0.07+0.01(}) £2.842.1 ‘* *
Saponin(p.0.)+CCly 252.5+52.5  248.0+18.7  0.05:0.03(}) 34.0+0.7 ] %

a) Karmen units

b) The changes of body weight 44 hrs after CCl, injection were normalized per kg of .
body weight

c) g/kg rabbit

d) mean+S.E.

e) *, p<0.05; **, p<0.02; ***, p<0.01

(}): This symbol represents the decreases of the body weight.
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Figure 1-Semilogarithmic plots of plasma concentrations of nalidixic acid in rabbits.
The vertical bars indicate +S.E. of the mean. The curves were fitted to
the data obtained by MULTI program.

a) control; b) CCly-treated;
c) total saponin(i.v.)-CCl; treated; and
d) total saponin(p.o.)-CCl, treated.

Nalidixic Acidel @ —mh, - B, R o9 BF homogenate ths] nalidixic acidy
Mcchesney%-128) JFk-$ modificationsle] nalidixic acide] B-¢ EBsdch. BEE-E m
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Table [ —Pharmacokinetic Parameters

Parameters Control CCl,-Treated Ez(illi?—n’li‘r;gt‘gd)- . géll):)_f}li?é;)é:&)‘
A(pg/mi) ©42.5743.74 34.58i1ﬁ87i2.86 35.944.221
- B(pg/mD) . 1.11£2.20  10.25+1.56 13.9341.00 ,,  12.2:40.70
a(hrt) . 8.7740.15 sex 33200010 L3011 A4,44+0.33
Blhrt) ©0.3940.08 |, 0.304£0.02 ,,,, 0.20+0.01 - 0.300::0.02
Kpz(hrt) 1.75+0.19 1.61+0.09 2.36:0.06  x  2.15+0.25
Ku(hr) 1.224:0.10  0.9810.08  *  1.2940.07 4  1.46+0.17
Kio(hrl) 1.1940.15 1.03.:0.09 0.9944.57  1.21:0.12
AUC(pg-mi-hrl) 52.96:+8.89  46.65+7.24 ,,  58.64+4.37  40:02::1.92
V. (mi-kg ) 468.7-4+49.0 570.0438.1  447.4424.9 529.6--39.3
Vass(mi-kg™')  1197.74+170.1  1547.0+153.9 1270.2471.4 _ 1310.2104.5
CLr(mi-hr-'-kg™') 568.8--111.2  597.4+83.9 438.3+353  628.5428

a) mean+S.E.
2) ¥, p<0.0 5; **, p<0.02; ***, p<0,01; ****, p<0.001

Table M —Accumulated N.A. in the Total Liver

R Saponin(i.v.)- Saponin(p.o.)
Control CCl-Treated (), Treated “CCly-Treated
9% of Dose 0.7574+0.021 3.00240.206 2.03741.187 1.463+0.239

in Total Liver

e x=1.062y-2, RE x=8.873y—3.5, JEi}& x=2.86y—5, ¥ e x=2.41y—8¢]glt}.
2d y=BHE, r=EE(pg/sample m/ or g)olrt.

BR Y B
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xicity7} @2 Ag= 3 ¢ ewl plasma transaminase activity(GOT-GPT)&= FFREHES
HERA FEEN.EE B,

REEHC| WE - £2588) #(L—Table [-¢ 2= total saponin®] FRIREHE, WoHE
= E744 CCLEE=R K3 GOT-GPTY 37t 3e WA A Zatast. CCLAERE
et obvel B, MRRERTS A 2Rk Jae Foai g\ e HEE vl
] & o B4 BEEIA WAstg o total saponinifiE HEE EESE A¢FE
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Table W—Cumulative Amount of Nalidixic Acid Excreted in Urine

Time(min)
Group 30 60 90 150 310 770
Control Group(n=6) 7834180 1552255 2058:-327 23614520 24494586 2582:471
CCl, Group(n=4) 284--183 835441 974479 12884578 1457+622 1510--521

Sa?onig)(i.v.)-CCl.; Group 6904332 1543-:662 15944578 1721:-340 2109+424 2160441
n=

Sa?onir(p. 0.)-CCly Group 4851208 754+266 8984273 9751225 1030.2+210 11004269
n= ~

Table V—Cumulative Amount of Nalidixic Acid Excreted by Bile

Time(min.)
Group 30 50 90 150 210 270
Control Group(n=7) 1702--456 2232552 2461--558 2633--540 2750565 2800--340
CCl, Group(n=4) 7624262 9784374 10544393 1160::382 12414373 1290351

Sa(ponit_,n)(i.v)—CCh Group  731+123 954+178 - 10144186 10584188 110314160 11284154
n=

Sa%)onidx:)(p.o%CCl‘ Group = 230+40  433+50 512471  629-+48 652448 = 681439
n= '

2Gox BEHERTE BOFRA o BRM AgE 2A0).

B &S Bine BUBHES 4oz A4S CCLFAHhHEY « total saponing
Ee gEd 338 FEEEME CCLEEMs #4 25 o AEKk A #nsle g+,
2} total saponing BMOEEHR L A% = controlzt miarixlE CCLEEBAE 49
WIS Bolx] &3 vk, o] BHE total saponihﬂ PEREKO] whel total saponing] g
el K& Qo] e Ade E E AeEA 2 Bl Jo= BS RSl A
o] =}.

Pharmacokinetic Parameters—&#£8] m3p@Es] mifdl A3 #Be Fig. 13t 2
ow o] % ERe vt4 BIES MULTI™® programg # A vlo]lz= 4§+ (PC-8001, NEC
i)E EHES e Uil o] & data® v 1-& pharmacokinetic parametersd] %
& table § ¢} 7},

Table TalA & 4 1& nks} o] total saponing nalidixic acide] 7-7fel] . && w1
A azk, Kiz 9 Ku®l o] o] 2 mo]w central compartments] Z3#4&FE-S total saponin
(i.v.) A EgE=gon total clearance® WMORHET BIkEHET o £ gg Je
W ek

FF homogenates] 4% nalidixic acidel B¢ »w(table W) CCl, RipRERF] Hinst
] total saponing] BH¥ o KoBHE=EZ FEMEIA BEEI A}, ol tothl saponin HEEE:
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Table V—Ratios of Cumulative Amount of Nalidixic Acid Excreted by'Bile and Urine
to the Control

Ratio - Urine - Bile
30 60 90 150 210 270(min) 30 60 90 150 210 270(m1n)
CCls-Treategd . :
Control 0.36 0.54 0.47-0.55 -0.59 0.58 0.44 0.43-0.43 0.44 0.45 0.46
Saponin(i.v.)-CCl,
Treated 0.88 0.99 0.77 0.81 0.86 0.83 0.43 0.42 0.41 0.40 0.40 0.40
Control
Saponin(p.o.)-CCl;
Treated 0.62 0.49 0.44 0.41 0.42 0.43 0.14 0.19 0.21 0.24 0.24 0.24
Control

Table VII—PIasma Clearance of Nalidixic Acid in Four Groups of Rabbits®

~ . Saponin(i.v.)- Saponin(p.0.)-
Control CCli-Treated CCl, Treated CCl, Treated
* *
CLy» 2001943, 24 yypa 11752, 61 7.3130.82 7811074
i
CL,en 37692114 23.1814.86 »  24.1437.18 9.61+1.10
CLro 568.8+£111.2  397.4:+83.9 138, 34323 K 628.7£28.0

a) The clearances were calculated on the basis of the excreted amount from 30 min.
to 219 min. (unit:m{. hr~i. kg™)

b) CL were calculated on the basis of the biliary excreted amount

¢) CLy=Dose/AUC

d) *, p<0.05; ***, p<0,01; ***, p<0.001

Vel ko] MEIfEE v+ Bt —%Hstz Y.

Nalidixic acid®] R 2 Brrh P& 2= table ¥ 3 Vo 2.

o] data® controle] =3 £#e WHMRES ZEREES A= HE ¥a table ¥

g} Zon] clearanced] ZLE-& table Izl ). Table Vie 4] CLzS) A A& MEH S E
1Eo2 AL Fhelvt

Nalidixic acid®] Reppkft-& ® =l saponing MHEHEY S o= CClL HERkE=z S
3¢ o 2o} nalidixic acid®] Repdrttzd] @mg modx Bt = 98 vIAA &
I 0et. Saponin-g {EOHEY-E ool Reb it A A& 304 Bz g & ¥ 2
Aol & CCl, BB o Ro} HEe] Zasiglon EHHbk-e e HBEERA 244 Bds
Ak,

1. BE7lel A8 4 CCl, dhRse] nalidixic acid®] pharmacokinetic parameterssl o 7]
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o] total saponing WS % BO= HEPE o ovel wlAL gFo= ste] W3
nalidixic acid®] pharmacokinetic parameters&-& &g} c}.

2. 2744 CCLY S£Mrp - nalidixic acid®] &t &b PEE-S 30%A 7)) total saponin
8 BHE °1E o5 MEAL.

3. 7oA CCLY &kt nalidixic acide] SR b Bl #$IA 220l total saponin
8 o renal clearance?] k& o $ WA AL
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