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ABSTRACT

Six week-old ICR mice were divided into four groups including NC, RC, RR and RS, then they were inject-
ed with sun ginseng (RS), red ginseng (RR) and saline (RC) intraperitoneally as an amount of 60 mg/kg body
weight at 1 hour, 12 hours and 36 hours before the whole body irradiation with 6.5 Gy of X-ray. And the mice
were sacrificed at nine days after the irradiation.

The RS group were significant increase in the weight of spleen (p<0.05) and the numbers of endogenous
spleen colony (p<0.001) and WBC (p<0.05) especially neutrophils, lymphocytes and monocytes in compari-
son with the RC group. The RR group were significant increase in the numbers of endogenous spleen colony
(p<0.01) and WBC (p<0.05) especially neutrophils, lymphocytes and eosinophils in comparison with the RC
group. The RS group exhibited a more increase in the weight of spleen and the number of endogenous spleen
colony than the RR group. The values of ALT (alanine transaminase) and AST (aspartate transaminase) were
significantly elevated (p<0.05) by radiation and they were significantly decreased (p<0.05) in the RS group
to the values of the NC group. The value of TBARS(thiobarbituric acid reactive substance) was significantly
elevated (p<0.01) by radiation and it was significantly decreased (p<<0.05) in the RS group. And the values of
SOD (superoxide dismutase) and CAT (catalase) were significantly increased (p<0.05) in the RS group in
comparison with the RC group.

Taken together the above results, sun ginseng demonstrated the protective effects on hepatocytes and immune
and hematopoietic cells in mice exposed to medium dose of irradiation, and those radioprotective effects were
a little higher or similar to the red ginseng.
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Fig. 1. HPLC chromatogram of ginseng. (a) WG-White ginseng (b) RG-Red ginseng (¢} SG-Sun ginseng
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Table 1. Effects of sun ginseng and red ginseng on endogenous spleen colonies in irradiated mice at nine days after irradia-

tion
. X-ray irradiation group (N=6)
Group" NC group
RC group RR group RS group
Number of colonies 0 3.57+£1.62 9.80+3.35%= 11.40£4.36%*=

Each value represents the mean £ SD of 6 mice
YNC: Unirradiation+Control-Saline, RC: Irradiation (6.5 Gy)+Control-Saline
RR: Irradiation (6.5 Gy)+Red ginseng, RS: Irradiation (6.5 Gy)+Sun ginseng
The value with an asterisk is significantly different from RC group by t-test (**: p<<0.01, ***: p<0.001)
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Table 2. Effects of sun ginseng and red ginseng on hepatic XO, SOD, and CAT activities and TBARS amount in irradiated
mice at nine days after irradiation

X-ray irradiation group (N=6)

Group" NC group

RC group RR group RS group
X0? 1.862+0.427+ 2.57440.207 1.814+0.122% 2.18610.206
sop® 36.544+9.051 16.501+3.522 44252 +3.395+ 56.206+10.166%
CATY 10.560+1.859* 4.224+1.833 11.569+3.091% 9.851+3.551*
TBARS” 1.915+0.453++ 3.401+0.379 2.1454+0.377** 2.626+0.333*

The values are mean =+ SD of 6 mice

YNC: Unirradiation+Control-Saline, RC: Irradiation (6.5Gy)+Control-Saline
RR: Irradiation (6.5Gy)+Red ginseng, RS: Irradiation (6.5Gy)+Sun ginseng

?Unit: nmole uric acid formed/mg protein/min.

¥Unit: U (50% inhibition of autoxidation of hematoxylin)/mg protein/min.

“Unit: nmole H,0- reduced/mg protein/min.

PUnit: nmole/mg protein.

XO: Xanthine oxidase

SOD: Superoxide dismutase

CAT: Catalase

TBARS: Thiobarbituric acid reactive substance

The value with an asterisk is significantly different from RC group by t-test (*: p<0.05, **: p<0.01)

Table 3. Effects of sun ginseng and red ginseng on hematological values in irradiated mice at nine days after irradiation

X-ray irradiation group (N=6)

Group" NC group
RC group RR group RS group

WBC? (k/uL) 5.817+1.932#4+ 0.688+0.148 1.812+0.835%* 1.900+1.136*
Neutrophil (k/uL) 1.597 £0.588*** 0.242+0.084 0.630+£0.265* 0.590+0.326*
Lymphocyte (k/uL) 2.68911.446%=x 0.152%+0.037 0.858+0.406* 0.96210.571*
Monocyte (k/uL) 0.616+0.223%%x 0.068+0.178 0.138+0.074 0.1401+0.066*
Eosinophils (k/uL) 0.1231+0.089+ 0.030+0.018 0.142+0.080* 0.1621+0.131
Basophils (k/uL) 0.047+0.016 0.016+0.011 0.048+0.036 0.04410.036
RBC® (M/uL) 8.538+£0.658%#+* 4.826+0.852 5.890+1.497 6.3621+0.593
Hemoglobin (g/dL) 13.47510.887+*+* 9.260+2.453 9.5001+0.994 9.940+3.334
Hematocrit (%) 50.013£17.802 30.740+13.943 37.100%+9.541 41.220+4.281
Platelet (k/uL) 677.125£250.062+** 76.600+£33.871 104.600+22.719 191.200£202.862

Each value represents the mean £ SD of 6 mice
YNC: Unirradiation+Control-Saline, RC: Irradiation (6.5Gy)+Control-Saline
RR: Irradiation (6.5Gy)+Red ginseng, RS: Irradiation (6.5Gy)+Sun ginseng

PWBC: White blood cell count, PRBC: Red blood cell count

The value with an asterisk is significantly different from RC group by t-test (*: p<0.05, ***: p<<0.001).
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Table 4. Effects of sun ginseng and red ginseng on liver function enzyme levels in irradiated mice at nine days after irradia-

tion
] X-ray irradiation group (N=6)
Group NC group
RC group RR group RS group
ALT? 20.702+2.732* 56.044+21.700 29.393+£4.046* 23.568 £6.806*
AST? 43.2721+6.589+ 149.173+62.730 86.507+£54.463 47.025+18.179*

Each value represents the mean+SD of 6 mice, Unit: IU/L

YNC: Unirradiation+Control-Saline, RC: Irradiation (6.5Gy)+Control-Saline
RR: Irradiation (6.5Gy)+Red ginseng, RS: Irradiation (6.5Gy)+Sun ginseng

YALT: Alanine transaminase), AST: Aspartate transaminase

The value with an asterisk is significantly different from RC group by t-test (*: p<<0.05).

Table 5. Effects of sun ginseng and red ginseng on organ weights in irradiated mice at nine days after irradiation

X-ray irradiation group (N=6)

Group" NC group

RC group RR group RS group
Spleen 0.1249£0.005] = 0.0214£0.0014 0.0251£0.0033 0.0274£0.0027*
Thymus 0.0690£0.0124 %= 0.0056£0.0016 0.0071+£0.0014 0.0074 £0.0007
Liver 2.0772£0.2136%** 1.4540£0.1125 1.433440.0541 1.4417+0.1419

Each value represents the mean £ SD of 6 mice, Unit: g

YNC: Unirradiation+Control-Saline, RC: Irradiation (6.5Gy)+Control-Saline
RR: Irradiation (6.5Gy)+Red ginseng, RS: Irradiation (6.5Gy)+Sun ginseng
The value with an asterisk is significantly different from RC group by t-test (*: p<0.05, ***: p<<0.001).
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) v e o o s U R Bt s A I B
WAk Z2AF F AR M wiabAel] Rizkst
28 WA 7|32 A AE wA FHa, ¥
Z3e) o] JAEY gL F=T79] Hapt o
o} A A WAL K3 o FEke] Zaddn
(Gough et al., 1977). £ A5 v =A}
2T vA, FAL FoFel folstA Zaste
o} ol gt WA Ao A EsE Hrsk] 9
3 FAF 2 AR U ZAF Aol B7)Fe38)E
A3 A ZAL d 2ol vl FAF S H]
A FA8 Fel Flsld ot #2442 dsidh
AR Ee] A= vAe A K54 Z7)
93 FAE FAFALZ v 2 SV B
o WAxY7|Hel A3l FAFATFRYG ¥
sEs el gelaislch

A AL F A WelAE WAl Bz
2Rz} 2 Fedg P 2§ 2R
o lolA] oF Ao B Y o] T
2¢lo] =™ (Schwartz ef al., 1988; Travis et al.,
1988), MM 22 zjAYAdel| 2JgF HAM 2] 3%
& A} & H2e) F23 4TE Do (Par
chen er al, 1991). wtebr £ Agol|lME= FA
YA 2AF & 9ol TR AW Hpsts
WAL A 24 A2l M e AR
of ¥ls] WY o] AT AaE BYoH, &
3 357, Y7, AT, ST felabl 24
sl oke® AT, dlEIedl, dad A=
Hol% 7o BT $A FAZS A 24
Hzzol vls) WYT, B3] 35 GZF, 3P
o fel@ Z7b} Asieh AN FoATe W7
#+43 FPE A MET F 2 "=
a7l folail 271 TR 2 A4
Fol 7 el T2 Aolg Bolx) wtet
Mpaplel 9)gk 254 Hoke wpEAlel g 7
He MAse o) Beskd mek AWsE
olzlg A7IA e AlelA B4 AR of
Y el W3 Aetolg 83 WS Yol

F FAe BANE 13 1 2AS,
AR 2] FAE A 2AF Bz ol
pelzzol Hlsl el Fasidln A 9

4
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=
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o ]
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RAte] Felged nlul s TH0.8~ 1.4%) A}
Az Az wal BAY Zas wid.
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Bannasch 5(1980)-2- 1Al8ke] vAMd ZA= 7}
Az 248 244 HYE doA wh43E W
7F dol} Hake] FEjmAn A" FHoz 9
s 78 A0 Zoinn skdk 1R 5
20040 % Y=o 15Gy HIAAS- 13 ZARSIE &
o 7+e) RA7} 8.9% F7}E A HIERICY R
 opAAdel oJgt zH3A s HHE AR TlE &
7} el 7 A7 6.4% FFastAck s Bsls)
o ol9} & AR Aol 2 Aol Wz
HA Y Al wtsE el 2AHE wFe] 2ANE
Aol FHF6.5Gy)0l7] e Aew B
W 3§ 2SS Fol 2719 B30l Be
T Ao Az e 34 Adade
LDH (lactate dehydrogenase) @ ALP (Alkaline phos-
phatase), ALT (alanine transaminase), AST (Aspar-
tate transaminase)®] Z7}7} ¢J o LDH 4=X]&= A
x5t &4 8BS Vel = A &2 ALP, ALT, AST
o} b= 2 vt A=E dlddhs Auz
ad2ix vt (Hsu et al.,, 1990; Ohta et al., 1990;
Quan and Li, 1994). ¥ AlgolA] wpapAzA} bz
=9 79 ALT 9 AST¢] f9j8t Z717} glef 2t
&) AdEE FHAse AdFAFS WA
ZA} 27 wis] AST, ALTZ} f-28tA) 2haxst
Ao A4+ ¢ A8 el ol A4t
o] WAt o7t AbEHA] AlE &gl wfsl &
S s aAR} e Aoz Mg

AAWA AA2sA S #4711 A
o)gt AEA Ao A7 |HA FAFS (Ger-
schman et al., 1954). A HA X0 Ag-Tfojzdg
Aoz Aze HNE F Ageieine
55 Azae) Srlawst e saished A
284S do7H AAAARE-S A S AR
g2 SODe)| 2J3] hydrogen peroxide (H,02) 2.
ZAZ=u] hydrogen peroxide: ™A] CAT ¥ GPX
o 2FjA B2 HEHe| 353 o) FEAelA
Aeabd2 v o] 733t Alfelu] o] QA
o] Hm dhbstase AfEHAE glelF)
ool AAzA e akstaae] 42 A
o ¥RARA whelA| Aol 28 °Jgke w3 oy
AReIN T4 2 ATz P 2} oz
2ol ¥lsle] SOD, CATS) #4o] $2J31) 27k
Aot =3 AR 2AF RS fEAkeE A

e XO &4 A dazLEd fA3A =4
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AL dejut 22EAE 2T A AAEst
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2 Az Az vs folsl w3
I3 F AR M 24 dlz2e
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3 g0l WARAel 93t Al E AT AA
7M7) Aoz wkdoh(Petkau,

%o} ML (6.5 Gy) & FAME g0 x3
"ol wzasisl @ AR AE Eus
o $pat BT} Q8L ol ARE B4
g 5 s

#HA 2
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FF Aol 5 sA=om oo =Y
o}.
&4
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F3), m2{QlAbek3E|R] 1998; 22(1): 1-10.
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