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ABSTRACT

Six week-old ICR mice which were divided into four groups including NC, RC, RR and RS were injected
with sun ginseng (RS), red ginseng (RR) and saline (RC) intraperitoneally as an amount of 60 mg/kg body wei-
ght at T hour, 12 hours and 36 hours before the irradiation of high-energy X-ray and the mice were sacrificed at
three and a half days after the irradiation.

The RS group were significant increase in the weight of spleen (p<0.01) and the numbers of jejunal crypt
cells (p<0.01), WBC (p<C0.05), lymphocytes (p< 0.05) and neutrophils (p<<0.05) in comparison with the RC
group. The RR group were significant increase in the numbers of jejunal crypt cells (p<<0.001), WBC (p<<0.05)
and neutrophils (p<0.05) in comparison with the RC group. The RS group exhibited a more increase in the
weights of spleen and thymus and the numbers of jejunal crypt cells and all items of hematological examination
than the RR group. The values of ALT (alanine transaminase) and AST (aspartate transaminase) were signifi-
cantly 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.

Taken together the above results, sun ginseng demonstrated a jejunal crypt survival etfect, the protective
effects on hepatocytes and immune and hematopoietic cells in mice irradiated with high-energy X-ray, and

those radiation protective effects were a little higher in comparison with red ginseng.
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Table 1. Effects of sun ginseng and red ginseng on the intestinal crypt survival in irradiated mice

Group" NC group

X-ray irradiation group (N=5)

RC group

RR group RS group

Crypt per circumference 2238 13.17%%*

21.0£2.7

51.6E10.9%** 53.6£18.4%*

Each value represents the mean=+ SD of 5 mice

DNC-Unirradiation+Control-Saline, RC-Irradiation (13 Gy)+Con-trol-Saline
RR-Irradiation (13 Gy)+Control-Red ginseng, RS-Irradiation (13 Gy)+Control-Sun ginseng
The value with an asterisk is significantly different from RC group by -test (**: p<0.01, ***: 0.001).

Fig. 2. NC group. The photographs showed well-developed long villi and crowded crypts lined by normal columnar epithe-
lium. H & E stain, L: X 100, R: x200.
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Fig. 3. RC group. The photographs demonstrated shortened villi lined by ballooned enterocytes and few survived crypts.
The lamina propria was congested and edematous showing inflammatory changes. H & E stain, L: x40, R: X 100.

Fig. 4. RR group. The photographs demonstrated shortened villi lined by ballooned enterocytes and a few survived crypts.
Inflammatory changes were relatively milder. H & E stain, L: X 40, R: x 100.

(RR)& HEZRO)H nls) A2 2789 27}
146% $-213H7) (p<0.001) 27}519] o0 (Fig. 4), A
/\LE oq_,_(Rs)g HRALA AL q} ol w)3) "3%—
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o} (Fig. 5). AAFEA L2 AR 2o w3 HF
AE 220 471 7 wokont BAA o4

° glgde.
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ZT(p<0.059 HEZF(P<00DE v/ls}?ﬂ Edy
A3t9 ) (Table 2). =38t A&7 (35.4%), =

1l (42.4%), vt ETE E (41.3%), 42 (29.6%)5
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Fig. 5. RS group. The photographs demonstrated shortened villi lined by ballooned enterocytes and many survived crypts
under their villi were relatively well preserved and regenerated. Inflammatory changes were relatively milder. H & E
stain, L: x40, R: x 100.

Table 2. Effects of sun ginseng and red ginseng on hematological values in irradiated mice

X-ray irradiation group (N=5)

Group" NC group
RC group RR group RS group

WBC? (k/uL) 4.465+£2.254* 0.300+0.043 0.505 £0.153* 0.8901+0.312*
Neutrophil (k/pL) 1.338+0.694* 0.065+0.021 0.158+0.049* 0.213£0.082*
Lymphocyte (k/uL) 2.68841.445** 0.1534+0.038 0.2331+0.057 0.480+0.176**
Monocyte (k/uL) 0.278 £0.133 0.055+0.029 0.055+0.026 0.085+0.031
Eosinophil (k/uL) 0.120+0.115 0.023+£0.010 0.050£0.028 0.080£0.041
Basophil (k/uL) 0.043£0.040 0.010%0.008 0.023£0.010 0.030£0.022
RBC? (M/uL) 8.658 £0.592 5.595+3.491 8.680+£0.852 8.933+0.298
Hemoglobin (g/dL) 13.50+0.87 7.775+5.338 13.00+1.51 13.73+0.57
Hematocrit (%) 56.18+4.55 33.00+£20.64 54.00+6.52 56.22+3.86
Platelet (k/uL) 741.5+84.4 522.0+192.8 581.2£852 604.81+383.8

Each value represents the mean £ SD of 5 mice

DNC-Unirradiation +Control-Saline, RC-Irradiation (13 Gy)+Control-Saline
RR-Irradiation (13 Gy)+Control-Red ginseng, RS-Irradiation (13 Gy)+Control-Sun ginseng

PWBC (white blood cell count), JRBC (red blood cell count)

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

g stglovt WM T wls ZFaFe] Agpm
feAdel Ade AR (RR)S WA A}
W2 RO Hl8 Fe 78 25 TE o
A Frhelded 1 % HYT(683%)% 55
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Fol (RS2 WAM] 24} Bl 27 (RC)ol| w]&) =
E 5o Zrlslde 1 3 WAT(196.7%), 5

Z7(227.7%)8 WET(213.7%)7F 8 =
Zoz Z7kEAn(p<0.05). AiFAES FAT
o ol Bls] BB FEoA Z7)Fe] FA el
om B3| =7 Fo3A £718169 0 (p<0.05).
AR ZI AiTEA T BF AP, Iz,
riEawE, agte] A wkdt A5
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Table 3. Effects of sun ginseng and red ginseng on liver function enzyme levels in irradiated mice

X-ray irradiation group (N=5)

Group" NC group

RC group RR group RS group
ALT? 22.18%3.01% 50.19+2291 34.30£11.53 20.42+9.18%
ASTY 43.86x5.51% 133.03+£65.23 125.244+98.63 4479+ 16.52%

Each value represents the mean + SD of 5 mice, Unit: (IU/L)

UNC-Unirradiation+Control-Saline, RC-Irradiation (13 Gy)+Control-Saline
RR-Irradiation (13 Gy)+Control-Red ginseng, RS-Irradiation (13 Gy)+Control-Sun ginseng

YALT (alanine transaminase), ’AST(Aspartate transaminase)

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

Table 4. Effects of sun ginseng and red ginseng on organ weights in irradiated mice

X-ray irradiation group

Group" NC

RC RR RS
Spleen 0.1229+0.0058** 0.0220£0.0007 0.0247 £0.0026 0.0263 £0.0032%*
Thymus 0.0715+0.0114% 0.0058+0.0018 0.0068+0.0013 0.0073 £0.0006
Liver 2.0011x0.2314 1.4845+0.1035 1.4198£0.0519 1.4217£0.1226

Each value represents the mean=+SD of 5 mice

UNC-Unirradiation+Control-Saline, RC-Irradiation (13 Gy)+Control-Saline
RR-Irradiation (13 Gy)+Control-Red ginseng, RS-Irradiation (13 Gy)+Control-Sun ginseng
The value with an asterisk is significantly different from RC group by t-test (*: p<C0.03, **: p<0.01).
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