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Morphological evaluation on the effect of panaxadiol series
ginsenosides in irradiated mice
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Abstract: The purpose of the study was to investigate the effect of ginseng saponins (panaxadiol,
ginsenoside Rb Rhb, Rc, Rd) on jejunal crypt survival, endogenous spleen colony formation and apoptosis
in jejunal crypt cells of mice irradiated with gamma-ray. ICR mice were given each saponin (i.p. 50 mg/
kg of body weight) at 24 hours before irradiation. The radioprotective effects of saponins were compared
with the irradiation control respectively. The jejunal crypts were protected by pretreatment with ginsenoside
Rc (p<0.05) and Rd (p<0.05). The spleen colony was increased by pretreatment with panaxadiol (p<0.05)
and ginsenoside Rd (p<0.05). And the frequency of radiation induced apoptosis was significantly reduced
by pretreatment with panaxadiol (p<0.05), ginsenoside(B0.05), Rc (p<0.05) and Rd (p<0.01). These
results suggest that ginsenoside Rc, Rd might have a major radioprotective effect.
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Total panaxadiol (panaxadidl 3A])3 7} ginsenoside
= Az A TdoA FFEsktl. Panaxadidh
ginsenoside Rb R, Rc, Rd, Rg Rh, Rhe} Rhs®
A9 E3E2o|H, ginsenosidds AME Aol ATl2ldS
o] glAste] AME-EATEH AR T nRe-2 AF kg
' 50 m@] §FOE WAMARAL A 2487kl B
2 13] FARAL

HIARM Z=A}

A8 WALA 2A7] (Gamma-cell Elan 3000, Nordion

International, Canad&) A+&-3te] Co 7 (kg
10.0 Gy/ming 4% AEAFHd= 12 Gy, WAA H)
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WA BIE ZHMEEE Al

FEel PAA(E-8 Gyl TIE EHERL 918
dgedz Gt AL 7} 29 -0t 4 3
A, AR AL T, A BEelRo R et
of TH 2O= LRtk WA AL F 0of 2t 4
9] Ph2B SAYAA 1132 AAHe Bovin 2

A -

ANz
o 247t AL we FAE A XHES HA
7oz Attt [28]

Apoptosis X
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drd= Agsun. dd+e 72t 29 Y 4
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OB FRE] Tl OB Ut A 2
7&°ﬂ k-8 SAAIA %S AHE A F
AN H 7} k- 8~101] 4%
TR e w) webd Enfste] MG T
2t}h. Hematoxylin-eosiréd < = DNA fragmentsZ-g
$#l3ked in situ apoptosis detection kit (APOPTAG
Oncor, Gaithersburg, MD, US&) AF&-3 in situ DNA
end-labeling (ISEL¥- AA13F4t). ISEL techniques 3
RZ&glol = terminal deoxynucleotidyl transferase?
718le] fragmented DNAY digoxigenin-nucleotidg -
#7131 anti-digoxigenin-peroxidase antibagy < &
Ao 72 ATl & diaminobenzidine (Sigma chemical
Co.)g A3t B39l WHSZE peroxidase enzyme
FHE AT w2 vk 400 RS F
shen| g o2 et on, S0 ARE AR #
o] ASA| 257} 171 o422 Paneth cell Wl7¢] 3
A JERLE Ags] 2HE S Hulsie] A4
2] Paneth cef #|9]st 404 A Z7XE 7145 (base)
2 3o apoptotic celf 71A5-2F A AgolA &
1

FH= TFE RSt AT [36].
AgA7e] SAA2E Grapg PAD In Plofz2 23

(GPIP, Graph PAD Software, San Diego, USA}-&-3}

4 o}
AEE ME AE
Az 27 @ N = Ha 167

2 FAF ol e Hat 2970
2 F438 A8k E}(Flg 1). Ginsenoside R¢ Rd2]
FoAoll M el rh FeA A ST e
(p<0.05), panaxadiol, ginsenoside;RE Rb2] ¥&F
AMe FASE FAR7E AQHA] FUrh(Table 1).
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o U&= 7S WERTH WA =AF A ginsenoside
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Table 2. Effects of ginseng saponins on endogenous spleen
colonies in irradiated mice at 9 days after
irradiation (MearS.D.)

Groups Number of colonies
Irradiation control (6.5 Gy) 2.89 2.37
Panaxadiol + irradiation 9.28 6.89*
Ginsenoside Rpt irradiation 4.5% 2.88
Ginsenoside Rbr irradiation 8.4%11.28
Ginsenoside Rc + irradiation 3.832.24
Ginsenoside Rd + irradiation 7.866.04*

Fig. 1. Photomicrograph of transverse section of jejonu *P<0.05 as compared with the irradiation control group

in mouse irradiated with gamma-ray. H&E stainixg}O.

Table 1. Effects of ginseng saponins on intestinal crypt 4
survival in irradiated mice (Mea5.D.) .

Groups Crypt per circumference

Untreated control 161.355.85

Irradiation control (12 Gy) 21.80 7.90

Panaxadiol + irradiation 16.80 6.60

Ginsenoside Rbr irradiation 19.9311.30

Ginsenoside Rbr irradiation 24.1312.08

Ginsenoside Rc + irradiation 30.484.63*

Ginsenoside Rd + irradiation 30.403.52* Fig. 3. Intestinal crypts of mice 6 hours after exposure to

gamma radiation. Cells exhibiting pyknosis of nuclei (arrows)

*p<0.05 d with the irradiati trol -
p as compared wi e irradiation control group are seen. H&E stainings 330.

Table 3. Effects of ginseng saponins on cell death by
apoptosis in crypt of intestine following irradiation

(MeantS.D.)
Apoptotic cells per crypt
Groups
Base Total
Untreated control 0.060.033 0.08%0.034

Irradiation control (2 Gy) 2.663.245 3.18%0.369
Fig. 2. The macroscopic finding of endogenous spleen colonyPanaxadiol + irradiation 1.719.414* 2.2440.601*
formation. Ginsenoside Rbr irradiation 2.4940.532  3.02%0.587

Rby, R, Rc £oiTol A= B 7t Zrleigort w  Ginsenoside Rbr irradiation 1.77%0.219™* 2.244:0.546*

ske] FeAde JehtA] &skti(Table 2). Ginsenoside Rc + irradiation 1.880.383* 2.2250.467*
Ginsenoside Rd + irradiation 1.860.147** 2.125:0.174**

Apoptosis X *p<0.05, *p<0.01 as compared with the irradiation control
Apoptotic cellx 2] 7IAF A F2 PA=JL  group

H&E Aol A PN dst Al xde 55 4 A5

Alzde] 548 vreRileH, ISEL EA A g9 om WA 2A}F YoM E Ha 31812 o b

A 3 apoptotic bodyl ZHEE ATh(Fig. 3).787¢ ti= Z7Ft STt At Fo{ oA panaxadiol (p<0.05),

oA 23 H 00819 apoptotic bodyl #2591 ginsenoside Rb(p<0.05), Re (p<0.05), Rd (p<0.6%)
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