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Effect of Ginseng petroleum Ether Fraction on
the Immunotoxicity of Cadmium in Mice (I)

Young Keun Ahn, Jung Hook Kim, Sang Keun Lee and Gab Soo Hwang

College of pharmacy, Won Kwang University
ABSTRACT

Experiment was performed to investigate the immunotoxicity of cadmium adminis-
tered orally and the effect of ginseng petroleum ether fraction on it.

Mice were given 3, 30, or 300 ppm cadmium as cadmium chloride orally in the
drinking water and injection of ginseng petroleum ether fraction intraperitoneally for
4 weeks. Mice were sensitized and challenged with sheep red blood cells (S-RBC).

Humoral immune response was evaluated by antibody production and Arthus
reaction. Body weight gain, spleen weight, thymus weight, and liver weight were also
measured.

In the present study, cadmium generally suppressed the humoral immunity. There
was decrease in the rate of body weight gain and liver weight to body weight by
cadmium-administration.

Ginseng petroleum ether fraction showed restoring effect, to some extent, on the
decrease in PFC and in the rate of liver weight to body weight by cadmium-
administration. But it more suppressed Arthus reaction.

o] m}o].o| w}o 4% (Itai-Itai disease) o] ERWEE
@ ® SeolA & deiA glen soe, Set2E gt
A, 4%, 4354, ¥ &, varnish, @vjFo],

RBEGEWE P st 7l=FLUT Cd)2e BBHEIE, FEAR 9d 0% SelsEst



44 KOR. J. ENVIRON. TOXICOL.

DA g 8ol d2] s ok WA 2 B
off #8t BHEo] 2 BWARHR on gAFE
B AEUSRE, iR, BEY, FENE Ao, &
ffE, 2E (testitis), BFBILE, ABRBHES
FRT T+ A2 Ao £Holh

Cdel #gsmite] HalH 135 REE, ¥
S, A 9 BREWE GE o}
A MR HREol @M=l ok Cook#He
ratol] f8%E 100 g& 0.60 mge] CdE BIKiES B
E. colioll #f3 m&io] 1000w s#hn3t o} 8l
22 Koller%2 Cd 0.15 mg$ mouseo] 10 &0
i gy IgM % 1gGof 4ol d A3 #iflectn
2 33b4 27 '? Bozelka%-2 mouseol Cd 2 ppm
= 4085 545 B IgM % I1gGY A4 o]
#Hzs mldotr st =3 Malave®% &
300 ppme Cd& 3~48 =+ 9~108%5k &
A7l wl S-RBCell #t3F #Hig8R ol #Hi= S
B 1319 2 m! Koller%-& mouseel| 3 ppme| Cd
5 1Bt B s [gM 2 1gGe &%l #
tl=led 2 IgGoll #a MKl 8 BEo FHEdd
. §gcp®, uleio] Chowdhury%-2 mouseol
50 ppm®] Cd& 35t sRAA 3192 o IgMAY
AANZ 7 IgG QAT FA 5 @hnst sup-
pressor-T cello] d A3 @Atz HEe g
29 Fujimaki®-& in vitrool 4l 4~8 yuM<2] Cd
of o #HEYHAZo BEins et 20~40
uMe] Cdell ojsiM& A AZA Hds o
oha 8ok wdl Balter®- Cds} lipopoly
saccharide (LPS) = concanavalin A (Con A)<]
mitogenesis5 MEHEL] 7 o} s 9l o2 Koller
#2 mouseel 0.15 mgel Cd-3 REMEEST= 1
2w [gMAA AL o7 #Bins o Cdoll 9
3l mouse®] peritoneal macro phagei&ito] i
ook shglciees,

T ABL Fie HE = (io 2 93
o BEFERAZE sty &8 Ml B5 B
sted g Beln KE iEste &R BES B
g oletx s, 22 FENAE AZE-LEHR,
ZF WMEYUR, S0, R.O%wM, E2IEE, @

Vol. 3, Nos. 1~2

flisEms @imibiR, EEAE ST AR s
st glol 1 Exhel SaME o + A
Kim%-2 AZKFHC) &5 5 ratol] glolA Gk
S RS ol 9§ amino levulinic acid
dehydratase (ALAD)®} KT & #piilste] Wl 5
Zgo] USTE HMESIH I LeeFd AZT2
ether ex, 7} MEBHR7T L+5 HPR =P
AhnZE& A% 47 ether odlo] &M % ik
# REBHIERC] dxsictn HEst o,

el A ERIFAR] Cdel TRkl #al A
B a%qh B Sl dAat obA ol #
g} ERFEEH BERAYQ] fEBHo] F-E3 v} &7k ¢
2 velrie BEMEY A4l v o] 20 o
v B R #ETEA & RAew B
o}, olo] FH+ T8 AfEl AAE Cdol £F
He FELEQ BOF &sted CdE moused]
FEHE % 1% Bl RERE v X &
2o RETSI L REFol ol #3 AZE 4t ether
4819 R 7l slo] & BES Biisted Tt
A BFRBI FERE A7 ®Eshe vleolo

REaHE S Bk
1. XYY

H1% 5~6HEE B8 F 17~21g9 ##4 ICR
mouse® HFFEA(AZE AT &AM 43
Mulol KEREIMA FE (E—8K Co.)E 15Y
7 BREAZ % & REHoR 4M3td BE
23+2C, BE 50~60%% S = GHERINA
A4-8&-5+9] ok,

2. Be| 28

2o s%+ Table 13 #e] sloler & HE
REREEE 30012 2 o).

3. tREM \N Y R

1) Cadmium chloride®% | WM& 3 ¥R
Cadmium chloride (Sigma Co)E ZfF 4o =



April, 1988 Ahn ef al.: Effect of Ginseng petroleum Ether Fraction on the Immunotoxicity of Cadmium 45

#fslod Cd 3ppmix#, Cd 30 ppmiai, Cd
300 ppm FW S FARIIG on Table 1o ulz} 4
FE5¢ IBE KAA A,

2) A$ M5 Etherdhi¥o) 1M U %54

ANZHIE 50 g-= 300 mle] A F-etherol] ¥ 15
BFfH 59k soxhletBE 2 sl NO, gas® 7
WA A AE AfretherF#S S % 2 F 100
mgs /B9 #Kethanolol] #BiEAl 713 phos-
phate buffered saline (LI'F PBS) 100 mloll %1%
3tol Table 13} 7o) 10 mg/kg, body wt, & 1H
1 €8 meglol BRER E5TstA

Table 1. Exposure schedule of cadmium and ginseng
petroleum ether fraction.

Ginseng fraction

Group (mg/kg body wt.)
Normal -
Cd 3 ppm -
Cd 3 ppm + Ginseng fr. 10
Cd 30 ppm -
Cd 30 ppm + Ginseng fr. 10
Cd 300 ppm —
Cd 300 ppm + Ginseng fr. 10
Ginseng fr. 10

Mice were given cadmium as cadmium chloride orally
in the drinking water,
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Table 2, Changes in body weight by cadmium and the effect of ginseng petroleum ether fraction on it.

Group Initial wt. (gm) Final wt. (gm) Increased rate (%)
Normal 16.95+1.32 2471 +2.57 45.78+17.66
Cd 3 ppm 16.86+1.37 24.58+3.75 45,29+18.71
Cd 3 ppm + Ginseng fr, 18.72+1.54 26.05+2.26 40.20+13.62
Cd 30 ppm 17.59+0.83 21.90+4.70 25.50+11.98**
Cd 30 ppm + Ginseng fr. 18.15+1.15 24.00+2.99 32.23+16.72
Cd 300 ppm 17.67+1.42 22.14+3.63 25.30+10.05**
Cd 300 ppm + Ginseng fr. 16.87+1.41 23.20+2.91 375241515
Ginseng fr. 16.92+5.49 24.96+4.68 51.80+14.69

Each value is the mean+S5.D. of 8~10 mice.

Significant difference from normal group. (*p<0.05, **p<0.01)
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Table 3. Changes in liver weight by cadmium and the
effect of ginseng petroleumether fraction in

mice.
Liver wt. Rate to body
Group (gm) wt. (%)
Normal 1424038  573+115
Cd 3 ppm 1094027  4.44+094
Cd 3 ppm + Ginseng fr.  1.32+0.35 5.43+1.60
Cd 30 ppm 110+012  4.2040.38"*
¢d 30 ppm + Ginseng 1084092  465+1.10
Cd 300 ppm 0.87+0.17  3.97+0.37**
©d 300ppm + Ginseng ) 61032 524+141%
Ginseng fr. 1.97+0.17 5.90+0.31

Each value is the:mean+S.D. of 8§~10 mice.
Significant difference from normal group.
(*p<0.05, **p<0.01)

Significant difference from each Cd control group.
(xp<0.05, vrvep<0.01)
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Table 4. Changes in lymphoid organ weight by cadmium and the effect of ginseng petroleum ether fraction in

nmice.
Group Spl(eger?l )wt, Rate tcz‘}j)ody wt. Thy(rg;s) wt. Rate to( o}?)ody wt.
Normal 0.33+£0.19 0.78+0.29 0.027+0.008 0.11+0.03
Cd 3 ppm 0.16+0.06 0.68+0.24 0.028+0.013 0.11+0.05
Cd 3 ppm + Ginseng fr. 0.25+0.13 1.02+0.56 0.039+0.022 0.15+0.08
Cd 30 ppm 0.16:+0.06 0.65+0.22 0.03940.016 0.13+£0.07
Cd 30 ppm -+ Ginseng fr. 0.18+0.05 0.810.30 0.036+£0.017 0.14£0.06
Cd 300 ppm 0.12+0.07 0.560.27 0.037£0.013 0.24+0.17**
Cd 300 ppm + Ginseng fr. 0.204-0.07 0.83+0.28% 0.045+0.017 0.20+0.05
Ginseng fr. 0.15£0.02 0.604-0.12 0.03440.014 0.131+0.04

Each value is the mean+S.D. of 8~10 mice.

Significant difference from normal group. (*p<0.05, **p<0.01)

Significant difference from each Cd control group. (3xp<0.05, %+p<0.01)
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Table 5. HA and HY titer by cadmium and the effect
of ginseng petroleum ether fraction.

Group HA titer (log,;) HY titer (log.)
Normal 3804075  4.60+£101
Cd 3 ppm 3604048  4.40+1.01
Cd3ppm + Ginseng 4904097 440449

T. - ' -
Cd 30 ppm 2254029%*  2.80+£097**
Cd 30ppm + Ginseng  5755047¢  3.60+080

T. - " -

Cd 300 ppm 250+0.50*"  3.06+0.73**
Cd 300ppm + Ginseng 5564054 3.00+1.09
r. - -
Ginseng fr. 4,50+0.50* 5.20+0.74

Mice were challenged with 1x10° S-RBC 4 days after
sensitization.

On the 5th day. HA titer and HY titer were assayed.

Each value is the mean+S.D. of 8~10 mice.

Significant difference from normal group.

(*p<0.05, **p<0.01)

Significant difference from each Cd control group.

(¥p<0.05, Y vep<0.01)
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BHEBESE fA4UE W3l il AE 4
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Table 6. Arthus reaction by cadmium and the effect of
ginseng petroleum ether fraction on it in

mice.

Group F.PSI
Normal 13.51+4.68
Cd 3 ppm 13.29+3.65
Cd 3 ppm + Ginseng fr. 13.16+3.88
Cd 30 ppm 16.47+4.64
Cd 30 ppm + Ginseng fr. 10.42+4.43v¢
Cd 300 ppm 12.31+4.47
Cd 300 ppm + Ginseng fr. 7.59+3.73%
Ginseng fr. 6.84+247**

Each value is the mean+S.D. of 8~10 mice.

Foot pad swelling was measured after intradermal
challenge of 1x10%/ml F.P.S.I.=thickness of foot pad
after challenge-thickness of foot pad

before challenge
thickness of foot pad before challenge

Significant difference from normal group.
(*p<0.05, **p<0.01)

Significant difference from each Cd control group.
(rp<0.05, %¥¢p<0.01)

X100

Table 7. PFC by cadmium and the effect of ginseng
petroleum ether fraction on it in mice.

Group PFC/10° Spleen cells

Normal 1264+ 350

Cd 3 ppm 755+ 340**

Cd 3.ppm + Ginseng fr. 1274+ 68+r v

Cd 30 ppm 754+125**

Cd 30 ppm + Ginseng fr. 845+ 345

Cd 300 ppm 205+125**

Cd 300 ppm + Ginseng fr. 605+ 126
Ginseng fr. 14724221

Each value is the mean+S.D. of 8~10 mice.

Significant difference from normal group.

(*p<0.05, **p<0.01)

Significant difference from each Cd control group.

(trp<0.05, vrsrp<0.01)
o] IE& Bt Kl Cd AR EAH && 5 7
A9 A wmAsger] & Cd #E#HEA M
Cd 3ppm % AZE A% ethera§l 38 HMF
ol A e oig foAdgAl Ehsdz Cd 30
ppm I A% Af etherordl %8 HEFEA Cd
300 ppm 3 AZ AF ethersdl ¥4 HHEBF
ol ME delAE BMELKS 2o FAA
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