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The Effect of Ginseng-Saponin on Cd-Induced

Heui Young Ryu, Young Gyu Kim and Moon Ho Chung
Graduate School of Public Health, Seoul National University

ABSTRACT

The purpose of this study is to investigate the effects of Ginseng saponin on the cadmium
which is widely distributed in the environment, results in immune system alteration. For the
experiments, 125 mice of ICR strain were used. The experimental groups were divided into 5
groups; a control, a cadmium alone treatment group, three Cd and saponin (10, 50, 100 mg/kg)
combined treatment groups. The mice were allocated 25 to each group and observed for 8 weeks.

The results of experiment are as follows:

1.

Body weight growth rates during 8 weeks were as this; control group 36.47%, Cd =alone
group 32.48%, saponin combined treatment group (10, 50, 100 mg/kg) 32.49%, 39.17%, 24.27%
respectively.

. In all groups, the relative weights of liver and kidney were increased, compared with control

group. In the case of spleen, saponin combined treatment group (50, 100 mg/kg) was high
to the significant level compared with a control group (p<0.05). Thymus was not.

. On blood lymphocyte count observation, Cd alone treament group has 25.6% less than control

group, and saponin combined treatment group have increasing trends. but in thymus and
spleen, there was no trends like blood.

. On antibody titer, there was no difference among groups.
. On total serum protein, saponin (100 mg/kg) combined treatment group was high to significant

level compared with control group (p<0.05), and other treatment groups have increasing trends.

. Cd accumulation in kidney was higher than in liver, and all treatment groups were high to

the very significant level compared with the control group (p<0.05), but there was no differ-
ence among groups.

From the results of this study, it can be concluded that the oral administration of Cd results
in alteration of immune system and Ginseng saponin prevents this effect. But, Cd accumulation
was not affected by saponin.

Keywords : Cadmium, saponin, immune system, mouse.
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Table 1. Experimental groups treated with cadmium
and saponin

Treatment (mg/kg)

Group
Cd Saponin
Control - -
G1 1.0 -
G 2 1.0 10
G 3 1.0 50
G 4 1.0 100
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Fig. 1. Analytical procedure of the contents of cad-
mium in liver and kidney of Mice.

= T-testE o]4-31¢dc)
m. Zdxz % o

1. MEsel Zoiol Al ok

71=F 1mg/kgs 7% T3 7l=Fd Alxd
10, 50, 100 mg/kge 77t &3 Fog £ d=
9] 857 A W3} Table 2, Fig 29 Zth RE
Aol 23 A= ul S HE AF 27ME Ve,
57 ole g3 abelrt o, Fleg 28
ZRF 65 o)Foll= 1EZHY Aolrt Ak

Korean Journal of Environmental Health Society, Vol. 18(2)



128

Heui Young Ryu et al

Table 2. Body weight changes of mice orally administrated Cd with saponin

Treatment (mg/kg)

Weeks
Control Cdn) Cd(1)+Sa(10) Cd(1)+ Sa(50) Cd(1)+Sa(100)
1 2092+ 2.14* 2144+ 235 20.04*= 228 19.48+ 2.66 20.60+ 3.48
2 2224+ 2.05 2192+ 299 20.00+ 3.80 20.50+ 3.24 21.33+ 3.34
3 2412+ 3.70 2342+ 394 2148+ 3.11 2042+ 2.89 19.88+ 2.83
4 25.36% 4.70 2521+ 4.12 2288+ 3.18 2143+ 281 2215+ 2.87
5 27.00% 3.40 27.06t 4.54 24.28+ 2.65 22.12+ 3.04 21.15+ 2.34
6 2532+ 342 25.44* 419 2394+ 3.23 22.38+ 2.63 20.36% 1.75
7 29.25+ 2.86 28.45* 4.34 27.00% 2.95 26.11+ 440 25.60% 1.95
8 28.55* 2.88 28.36+ 3.44 26.55+ 4.39 2711+ 3.72 25.60+ 0.55
*Mean+ S.D.
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Fig. 2. Body weight changes of mice orally adminis-

trated Cd with saponin.
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Table 3. Relative liver weights of mice orally administrated Cd with saponin

(unit : % of Body weight)

Treatment (mg/kg)

Weeks
Control Cd@1) Cd(1) + Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
0 5.87+ 0.55
2 6.24+ 0.65 5.57+ 0.56 5.09+ 1.54 484+ 293" 5.10+ 0.56
4 4111 0.51 4.70% 1.03 444+ 0.24 443+ 0.19 4.82+0.37
*Mean+ S.D.

Difference from control (p<0.05)
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Table 4. Relative kidney weights of mice orally administrated Cd with saponin
(unit : % of Body weight)

Treatment (mg/kg)

Weeks
Control Cd(1) Cd(1)+ Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
0 1.29+ 0.16*
2 1,941 0.42 1.68+0.18 1.34% 0.14°¢ 143+ 0.19° 1.28% 0.17"
4 1.22+0.12 1.33+ 0.15 1.38+0.14 1.40+ 0.09° 1.47+ 1.00°
*Mean:t S.D.

P Difference from control (p<0.05)
¢Difference from Cd (p<0.05)

Table 5. Relative spleen weights of mice orally administrated Cd with saponin
(unit : % of Body weight)

Week Treatment (mg/kg)
eeks
Control Cd(1) Cd(1)+ Sa(10) Cd1)+ Sa(50) Cd(1)+ Sa(100)
0 040+ 0.042
2 0.34+ 0.09 0.28+ 0.06 0.34% 0.06 0.45+ 0.06° 0.45% 0.12¢
4 0.35%+ 0.07 0.384+0.11 0.39+ 0.05 048+ 0.03° 0.50+ 0.14°
*Meant S.D.

Difference from control (p<0.05)
<Difference from Cd (p<0.05)

Table 6. Relative thymus weights of mice orally administrated Cd with saponin
(unit : % of Body weight)

Treatment {mg/kg)

Weeks —
Control Cd(1) Cd(1)+ Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
(] 0.32+ 0.04°
2 0.12+ 0.01 0.15% 0.04 0.37+ 0.06> 041+ 0.04" 0.34+ 0.06>
4 0.22+ 0.03 0.22% 0.08 0.13+ 0.03 0.23+0.02 0.26+ 0.05
aMean+ S.D.

®Difference from control (p<0.05)
¢Difference from Cd (p<0.05)
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Fig. 3. Relative kidney weights of mice orally admin- Fig. 4. Relative kidney weights of mice orally admin-
istrated Cd with saponin. istrated Cd with saponin.
CH Control, m-# Cadmium (1 mg/kg), o—a T+ Control, m—# Cadmium (1 mg/kg), a—a
Cd+Sa (10 mg/kg), »—» Cd+Sa (50 mg/kg), Cd+Sa (10 mg/kg), ~—» Cd+Sa (50 mg/kg),
+—+ Cd/Sap. (100 mg/kg). +—+ Cd/Sap. (100 mg/kg).
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Fig. 6. Relative thymus weights of mice orally admin-
istrated Cd with saponin.
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Table 7. Lymphocyte observation in blood of mice orally administrated Cd with saponin

(unit : X10%ml blood)

Treatment (mg/kg)

Weeks e —
Control Cd(1) Cd(1)+ Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
4 6.56+ 4.94° 4.88+ 1.68 564+ 191 6.62+ 2.06 742+ 217
"Meanz S.D.

Table 8. Lymphocyte observation in spleen of mice orally administrated Cd with saponin

(unit : X 10%pleen weight)

Treatment (mg/kg)

Weeks —
Control Cd(1) Cd(1)+ Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
0 169.0+ 57.3
2 151.6+ 38.1 110.8+ 259 149.0+ 46 1324+ 279 145.6+ 39.2
4 189.2+ 539 1484+ 437 163.6+ 34.3 126.0+ 21.8° 185.8+ 374
*Meant S.D.

"Difference from control (p<0.05)
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Table 9. Lymphocyte observation in thymus of mice orally administrated Cd with saponin

(unit : X 10%thymus weight)

Treatment (mg/kg)

Weeks
Control Cd(1) Cd(1)+ Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
0 480+ 9.7¢
2 57.3+ 239 46.0+ 19.2 4751126 4581173 403+ 74
4 4311153 383+ 176 289+ 115 26.0+ 119 29.2+12.8
“Mean=: S.D.
o8 — gt Falo] A9 hg WE FolFo) AT
R MmooV 9 ochE AYE wle YN Tl 4 Adew
Z 5 N Z ol 4st Aztehs i d o] veber oleler A
L4 § . e A wAld Zem Arsed, By
£ s NI olfdgel B A7 & o washich
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: N dol 3 Qo AEST e Aasta el

Fig. 7. Lymphocyte observation in blood of mice oral-
ly administrated Cd with saponin.
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Fig. 8. Lymphocyte observation in spleen of mice
orally administrated Cd with saponin.
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Fig. 9. Lymphocyte observation in thymus of mice
orally administrated Cd with saponin.
“+H Control, m—m Cd, a—a Cd/Sap. (10
mg/kg), o—o Cd/Sap. (50 mg/kg), +—+ Cd/
Sap. (100 mg/kg).
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Table 10. LAntibody titer of mice orally administrated Cd with saponin

(unit : O.D.)
' Treatment (mg/kg)
Diluent
Control Cd(1) Cd(1)+ Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
5 0.52+ 0.06° 0.45% 0.14 0.42+ 0.02 0.39+ 0.06 0.45+ 0.06
50 0.40+ 0.05 038+ 0.11 0.35+ 0.02 0.30+ 0.12 0.30+ 0.02
5 0.20+ 0.03 0.21+ 0.08 0.19+ 0.02 0.17+ 0.09 0.18+0.03
5 0.11+ 0.02 0.11% 0.04 0.10% 0.02 0.10+ 0.03 0.10+ 0.01
5 0.09+ 0.03 0.08% 0.02 0.08+ 0.01 0.07+ 0.01 0.08+ 0.01
5 0.08+ 0.01 0.07+ 0.01 0.07+ 0.01 0.07+ 0.01 0.07+ 0.01
“Meant S.D.
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Fig. 10. Antibody titer of mice orally administrated
Cd with saponin.
L Ctrl, m-m Cd, a—a Cd+Sa (10), A
Cd+Sa (50), x—x Cd+Sa (100).
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Table 11. Serum total proteins quantitation by BCA method

(unit : mg/m/)

Treatment (mg/kg) Control Cd(1) Cd(1)+Sa(10) Cd(1)+ Sa(50) Cd(1) + Sa(100)
Concentration 4768+ 393" 49.79+ 6.33 53.03% 5.10 49.11+4.13 55.38+ 5.26°
"Mean+ S.D.

"Difference from control (p<0.05)
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Table 12. Cd level of kidney and liver of mice orally administrated Cd with saponin

(unit : ug//wet gram)

Treatment (mg/kg)

Organs
Control Cd(1) Cd(1) + Sa(10) Cd(1)+ Sa(50) Cd(1)+ Sa(100)
Kidney 0.64* 0.07° 6.98+ 1.54° 558+ 2.00° 7.39% 5.60° 435+ 0.71°
Liver 0.02+ 0.01 229+ 0.74° 225+ 0.21° 1.68+ 047" 2.25+ 0.87°
*Mean:z- S.D.
bDifference from control (p<0.05)
10 1 7 g2k 8%7& A% 7S el 36.
M 47%, Ft=F D= FodFe] 32.48%, AHEY 10, 50,
EXi 6.98 1. control 100 mg/kg =3 Folze] 717 3249, 3917, 2427
© 2. Cd R )
Z o 5,58 3. Cd+Sa(10) C ok
) 4. Cd +Sa(50) 2. Ao gt 7k, AlAe] Al w88 45
2o P 5. Cd+Sal00) ol ol wls) LE AYFo] /) Ao
5 A%, AREY 50, 100 mg/kg 3 FoiEo) Bz
3, B 2 g 20 Wlal felsbl M ap<005), FA A3
W st % #2138 apol7}h gledch
- NLANLAN 002 3 P AESE Bl A =g 9E F
1 2 3 4 5 1 2 3 4 5

Fig. 12. Cd level of kidney and liver of mice orally
administrated Cd with saponin.
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