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Abstract - Cytokines released from innate immune cells play key roles in the regulation of the immune response. Red
Ginseng (RG, steamed and dried root of Panax ginseng C.A. Meyer) is known to show different pharmacological effects by
changed composition of saponins compared with Panax Ginseng. In this study, we examined the immunomodulatory
effects of RG on the regulation of cytokine release in mice. RG was injected 7.p at doses of 0.5, 5 and 50 mg/kg for 6 weeks.
We assessed that the weight index of immune organs such as thymus, and spleen, and the mitogen blastogenesis of
splenocytes. We also determined the levels of circulating cytokines in serum from RG-treated mice using ELISA assay. The
weight index of thymus and spleen, and proliferation of mitogen response of splenocytes have increased in the RG-injected
groups. In addition, the levels of IFN-y, TNF-a, IL-6, IL-12 and IL-2 concentrations have significantly increased in the
serum of RG-treated mice, but that of IL-10 has not. These results suggest that RG has immune stimulating effects and could
be useful as a immunoregulator of circulating cytokine release in vivo.
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HPanax ginseng C.A, Mepen© 97b] UR3h o 7b) okelaiy e @%sm et oleit A 2
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100 unit/ml, 100 ug streptomycin 2 mM L—glutamine)
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2.0, USA)E o]&3lo] Student's t—testQ} one way
analysis of variance(ANOVA)Z EA35}tt A5-474
S 2 Tukey testE 5% Fo4F2o2 AgsIATt

_\;

g % FA A4
A A4=9)

a2y
TAFA A2 A9 5 mg/kgH 50 mg/kg?| §F

2 4 Folat 2o] el ulslel fo14 9k 45
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o BrFo.R FAFS Folgt FolA] o] w]stel £

A QA Z7FshAcHTable 1), FA4lT 1] BA7H 571
BHe AR H]Eo|Mo] WUl W Eo]d WoulLo)

L= = T hl L Sy B Y

Table 1. Effects of the Red Ginseng on the thymus and spleen index in BALB/c mice

Groups Thymus index (mg/g) Spleen index (mg/g)
Control 0.672 + 0.1119 8.293 + 1.6140
0.5 mg/kg 0.742 + 0.0567 8.580 = 1.2479
5 mg/kg 0.809 + 0.0973" 9273 + 1.3545
50 mg/kg 0.831 + 0.0982" 9.689 + 1.1190"

*Signiﬁcantly different from control group at p < 0.05.

**Signiﬁcantly different from control groups at p < 0.01.
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Ao A AlsE F-2(proliferation)o] dofdtt, o] &
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Fig. 1. The effect of Red Ginseng on proliferation of
LPS- and ConA-treated splenocytes from mice. Splenocytes
from Red Ginseng i.p. injected mice were treated with
LPS (10 pg/ml) or ConA (2.5 pg/ml) for 72 hrs. The
proliferation of splenocytes was assessed by MTT assay.
Cell density was measured at a wavelength of 570 nm.
Cell proliferations were represented by the percentage of
control. The results are mean + S.E. of quintuplicate from
a representative experiment (*p <0.05, **p <0.01; significantly
different from the LPS alone or ConA alone treated group).
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T8 fﬁo}c’d‘ﬂr A A7} A 5 mg/kg Y 50 mg/kg
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o = BIHOR Fole AR dA JUrk(Kovacs,
2000; Zhou, 2009),
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Fig. 2. Effects of the Red Ginseng on the levels of IFN-y (a), TNF-a (b), IL-6 (c), IL-12 (d), IL-10 (e) and IL-2 (f)
in mice serum. After completion of all treatments in vivo, blood samples were collected from the inferior vena cava and
serum was separated. The level of IFN-y, TNF-a, IL-6, IL-12, IL-10 and IL-2 in serum were measured by ELISA. The
data are presented as the mean + S.E. of a representative experiment of triplicates (‘p <0.05, ~p <0.01; significantly
different from control group).

t}(Dienz and Rincon, 2009),
IL-12 tHAMEZS} A GA| A EHlE = Al &
7110 & CD4 THIZE £3HA7| A, NK A|2ZLt TA|Z2E
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ATatol IIN-vE A4A7 Boel 4R 1olg ofjet
th(Lasek et al, 1997; Waldner and Neurath, 2009). O]

o} Zro] ok dlo] Fasgt IL-129] EH|7} S4]

ro
=

Sofgt

RE FoA FH1 2o ZTFISIHFig. 2d).
obH ZAFH IFN-y, TNF-q, 1L-6, [L-129H= &
[L-10& TA|ZL} tjAA|Zof| 252 05 2Hg-5fo] AL

2stE ALt =] Fd A4l 7]

oz He w5 PA7IE HAA tigt A7)

-0 oF
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SH

\SYe)
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S A W Aol =71l wH]of| iRt e d et

G35k oA AfolEZIRIo|tH(Fiorentino et al, 1991).
IL-10& 3924 EX(anti—inflammatory properties)<
ZHAAL QlojA] BAdSHE thA M| Z oA EH]|Sh= TNF-a,
L6, 11 53} o] 954 AlolE7Iele] Walg o)
A7171 % §tcH(Berlato et al, 2002). & Aglof|A] SAL9]
Fole 954 9 dAAEe 243kE JAIskE 1L-10
o] % = Hablle FFs vIAA EUThFig. 2e).
IL-2% T cell growth factor® &&A] & T TA|

Table 2. Mortality of Sprague-Dawley rats treated with the Red Ginseng

Sex Dose No. of Hours after administration Days after administration Final
(mg/kg)  rats 1 2 3 4 5 6 3 6 10 11 12 13 14 mortality
Male Control 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
500 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
1,000 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
2,000 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Female Control 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
500 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
1,000 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
2,000 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Table 3. Body weight in Sarague-Dawley rats intravenously treated with the Red Ginseng
Sex Dose Number Days after administration
(mg/kg) of rats 0 7 14
Male Control 5 Mean 246.5 300.1 334.0
S.D. 3.11 7.01 14.61
500 5 Mean 254.6 275.7 305.4
S.D. 15.21 5.45 2.12
1,000 5 Mean 240.7 286.4 302.9
S.D. 15.60 19.60 16.34
2,000 5 Mean 250.2 300.0 324.6
S.D. 3.01 7.20 5.01
Female Control 5 Mean 246.7 298.3 322.6
S.D. 19.59 12.61 18.70
500 5 Mean 242.1 264.5 310.7
S.D. 19.61 14.73 12.12
1,000 5 Mean 222.8 288.7 318.3
S.D. 2.71 6.29 8.79
2,000 5 Mean 244.2 292.1 316.8
S.D. 14.25 6.67 16.30
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