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Radioprotective Effect of Sasngmask-san on Mice Jejunal Grypt Cell Survival and Apoptosis

Hyun-Kyung Kim, Jin-Sung Kim, Sang-Hyub Yoon, Bong-Ha Ryu
3rd Deptartment of Internal Medicine, College of Oriental Medicine, Kyunghee University

ABSTRACT

Backgrounds & Objects: The aim of this study was to investigate the radioprotective effect of
Shengmai-san(SMS), a herbal medicine, on mice jejunal crypt cell survival and Apoptosis.

Methods: Mice were devided into 4 groups according to radiation dose and SMS treatment; Normal was the
group without irradiation. Control was the group treated with D.W before 10 Gy irradiation. SMS 2.9 was sample
group treated with 2.9 mg/10 g of SMS extract before 10 Gy irradiation and SMS 29 was sample group treated
with 29 mg/10 g of SMS extract before 10 Gy irradiation. And Each group were sacrificedat 24 hours and 72
hours after irradiation. To analyze the crypt survival, hematoxylin-eosin staining was used and to analyze the
apoptosis, the TUNEL assay was done.

Results: 1. From the microcolony survival assay, the SMS 2.9 and SMS 29 showed the radioprotective effect
with a statistical significance compared to the control group at 24 hr (p < 0.01) and 72 hr (p < 0.001) after 10
Gy irradiation. And the differences of radioprotective effect between SMS 2.9 and SMS 29 were not significant.

2. The results of the TUNEL assay showed that the apoptotic index in SMS 2.9 and SMS 29 was significantly
decreased, as compared to the control group at both 24 hr ( p € 0.01) and 72 hr (SMS 2.9 : p < 0.001, SMS 29
1 p € 0.01) after 10Gy irradiation. And the differences of between SMS 2.9 and SMS 29 were not significant.

Conclusions: It could be suggested that the Shengmai-san has a prominent protective effect in mice intestines
against the radiation damage. And the radioprotective effect seems to be related to inhibition of the apoptosis.

Key words: Saengmaek-san, radioprotective effect, apoptosis

S AR, AYAY, AT S B

R N F% 72 AR 49 7Hed sl 8
A N A A2 A A A

Hols AR A% A 2AE W 9o

= 1.2.3
AU A6 4 15Y - A9 © 2006 69 139 & A Al 278k
ey e E 23] 449 P4 Bage] WS ¥3 ALF
[ i 3 7
A8 © 02-958-8895 Fax © 02-958-9136 717} w27) dFo dhatA e w$- w7EA ukg

316

E-mail : oridoc@chollian.net



e, AAA A 2AF 9 By
Za WA AR & 94 deE
A A, 28, 243 A
2 Sl WA 2ALR fE A "é‘gm
o 50%%] FAtelA LAY o] AA
2 3 94 A9 2gely A% F}%
Ao g Yy £ Qo FA4 WA
g uAbd Az F8 F F
A% A8 AN E AAe 9] &Ake
2 GFovt AYAE &4, 83 st A
AW A3} (transmural fibrosis) 2 23} # 4
7 devia, AL AW AL Ak F
THA, ] FSRAE oplEte AHHozE A
e AYske §HSel @ 4 T ole ¥4
#e) Aoz 24 A v)AA o5 =% 3
AMd Asz Qg ATt &4 AR A g9
A F3 Ade oplEty, A= Ag AHE
M E g, watd Ag B pse
2017 Y8 ¥ 714 dAG EAA W ol
=dE o, dAzME e A% 2 A
wo] &4 wejel] B2 Z3r} YoM AL
< Ay JAAHozE F5T A AATAC

Aol glof? gk AAY WA BIA o)
A 27 &5

WA ZALR Qd AAzA Y &4 A

A8 (reactive oxygen species: ROS)Z &3 o]
soJ3l2¥, ROSY FHAAE apoptosis AL &
ARG, geba Hoo AR E BAY By
E& WA AR ol A EY free radical
AAH oz EA4FE AR B3] 2] 7
Foix sz gy,

<PIMEHRG > AE dFd A A
A AlTE FASY BE4EE &5 AM
R BE DR T 59 24 o gseiga’,

o
i
E‘l’
=
offt
™
mto A, e
e EoE
od ox |o & o¥
o ©

T
T b

)
o3l

B af o
1o o fo rlo a¥

(2]
—_

(o2

.

# 2 Ichikawa "™} Wang” 2 Wang'* 5l 23l
A are) gabst gt Aoz dFHslEd,
oo LAt WA SAbel g BIAZH A
k] A&E 7|E 4 g Aoz Alg "o

olof Agulate] WA zALE QA AT &
Aol gt wolaAg Fs] st LA
o) Bzl A4 % apoptosisel W wlXE F
o g8l Adse $944 AT 2AE A7
BT8R vtk

nAd

LA E
D35 E

FEE AHR(F) M FUTF AF 20 £ 1 g%
CH7BL/6NS 7 A#AE A3k &3 A2
' X}v"r%ﬂl HEg sgon AA e Exe
2A~2UT, $2¥ 40~60%2 FAGT, ¥ W
o 7= 7-}7«} AZke 2 S AYFES A
A 37 1-1‘7} ASAA F ASs e, Al
A AAY AFE 24 £ 2 g ol

2) &% &

B Age] ARt AYAH(AERREL  Shengmai
San: SMS)< A3|sta ejds} &gy
AL, AN FU5ke At A
Wae) AT ug 2 Az lehikawa
Wang® % Wang" 59] =8¢ 273} A48
o}H(Table 1).

Table 1

Prescription of Shel

A B Panax ginseng C: A. Meyer
%%  Liriope platyphylla Wang et Tang 240
HgF Schizandra chinensis Baillon 120

Total Amount ‘ 600
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Table 2. Changes of White Blood Cell (WBC), Red Blood Cell (RBC), Hemoglobin (Hb) and. Platelet(PLT)
at 24 hr after 10 Gy Irradiation.

Normal 423 £ 0.1 10 £ 0.16 13.65 + 0.2 837.63 + 44.26
Control 215 £ 033 8.18 + 0.12 1371 £ 0.17 1037.50 + 52.94
SMS 2.9 264 £ 0.28 8.25 = (.08 139 £ 0.12 959.25 £ 100.60
SMS 29 325 £ 0.29% 8.05 + 0.16 13.54 + 0.30 990.75 + 44.22

Normal: non-treated group without irradiation.

Control: control group treated with D.W before 10 Gy irradiation.

SMS 2.9: group treated with 2.9 mg/10 ¢ of Shengmai-san extract before 10 Gy irradiation.

SMS 29: group treated with 29 mg/10 g of Shengmai-san extract before 10 Gy irradiation.

Data presented mean * standard error. (#: P < 0.05 compared with control group by post hoc sheffe)

Table 3 . Changes of White Blood Cell (WBC), Red Blood Cell (RBC), Hemoglobin (Hb) and

Normal 423 £ 017 810 = 0.16 1365 £ 0.25 837.63 + 44.26
Control 204 £ 0.24 7.00 = 0.23 11.80 = 0.41 721.00 * 51.36
SMS 2.9 2.24 £ 0.23 7.14 £ 0.07 1225 + 0.11 729.25 + 17.08
SMS 29 341 £ 020 7.01 = 0.20 11.99 + 0.23 71543 + 17.70

Normal: non-treated group without irradiation.

Control: control group treated with D.W before 10 Gy irradiation.

SMS 2.9: group treated with 2.9 mg/10 g of Shengmai-san extract before 10 Gy irradiation.
SMS 29: group treated with 29 mg/10 g of Shengmai-san extract before 10 Gy irradiation.
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Normal: non-treated group without irradiation.

Control:

control group treated with D.W before 10 Gy irradiation.

SMS 2.9: group treated with 29 mg/10 g of Shengmai-san extract before 10-Gy irradiation.
SMS 29: group treated with 29 mg/10 g of Shengmai-san extract before 10 Gy irradiation.
Error bars indicate standard error of mean. (##: P 001, ### P { 0.001 compared with control group by

post hoc sheffe)
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Fig. 2. Effect of Shengmai-san on Percentage of Apoptosis Cells at 24nr and 72 hr after 10 Gy irradiation.

Normal: gcnon-treated group without irradiation.

Control: control group treated with D.W before 10 Gy irradiation.

SMS 2.9¢ group treated with 2.9 mg/10 g of Shengmai-san extract before 10 Gy irradiation.

SMS 29: group treated with 29 mg/10 g of Shengmai-san extract before 10 Gy irradiation.

A) 24hr after 10 Gy irradiation. B) 72hr after 10 Gy irradiation.

Error bars indicate standard error of mean. (##, P { 0.01, # # #, P < 0.001 compared with control group by post hoc
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Fie. 3-1

Fig. 3-2

Fig. 3-1 Phbtomicrographs of TUNEL positive cells at 24hr after 10 Gy irradiation
Fig. 3-2 Photomicrographs of TUNEL positive cells at 72hr after 10 Gy irradiation
(magnification A, C, E, G: X400 : B, D, F. H: X1000).

(A-B) Normal group.

(C-D) Control group treated with D.W before 10 Gy irradiation.
(E-F) SMS 2.9 treated with 2.9 mg/10 g of Shengmai San before 10 Gy irradiation.
(G-H) SMS 29 treated with 29 mg/10 g of Shengmai San before 10 Gy irradiation.
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