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Table 1. The Grouping of BALB/c Mice
G-CSF' dose (ug/kg/day)

RT"dose (cGy)

0 10 100
0 5 5
Dayl 5 5 5
750 Day3 5 5 5
Day7 5 5 5
Dayl 5 5 5
1200 Day3 5 5 5
Day7 5 5 5

*RT : radiation
G-CSF : granulocyte-colony stimulating factor (Neutrogin®)

- 46 -



HERAT g AR zAY) B-1T A AR WX
TATE 9 AT Poll golA &4 §, §29] Ao,
ZH%Y SH9 AeolE Student ttest T FA HAY
(ANOVAYE ol gslo] A om, Fogt Aulel thsie]
t}ZH| sl (multiple comparison)& 3l¢gch {o5FL 5% ol

2 35l
- 1}

1. U2HY w4

75 Gy HANzAZI WALz £ 19sRE 2z
WRTET} asy] AzRslel 79 AAAE Yehigich
=3 12. Gy A ZATANE FANZA 3 1U9HRE
W WETSIL ghasly] ARl 31Ul HAXE Bk
a2} 75 Gy 9 12 GyZ ZSdlA Bg7 Aedas)
HTolsl WAz Tz WIS w3 edike

10
—  G-CSFO ughglday
' — —  G-CSF10mhkiay
8 G—CSF 100 ugho/day
£
3 1
3]
Q
a
3
0.1 . . . ,
D-3 DO D1 D3 D7
Days
10
—  G-CSFO u/kglday
—_ — = G-CSF10.ghotlay
© ————  G-CSF 100 sghalday
=t
X
2
5 1
8
Q
Q
2
0.1 ) . )

D-3 Do D1 D3 D7

Days

Fig. 1. Changes of WBC counts in peripheral blood of mice
A. After irradiation (D0) of 75 Gy B. After irradiation (D0)
of 12 Gy.
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1) ALMO| £=(number of crypt count per circumference)
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23 e A dzT 234 T F43 2 6
thp>005). 75 Gy B 12 Gy A SE=ATA 9] 4xd
A e BY dzgol vlE felstAl 2aslglohp<0.05).
75 Gy WAAZAS HYT ALYAAR HAANTA 1
FH AP 9 &3 FE 75 Gy YA HE2AT
a4 ol wlsl, 19 7 2 79 oA E {F2g Kozt
AR p>005), 33U FolHT A FTRIITH<
005). et AT HPAUA Wl AXTE A 1 I3
A O+ Aoldl= ztolrt Y Hp>0.05) (Table 2). 12 Gy
WAL dEzATe A AR AT HERHAAAA W
PARFA 1 T 2 A T PallAe & 5 12 Gy %
AR rEzAT| vl 19 T 9 398 TollA Zelrt gid
thp>005). ARE WANZA F 5ol ¥ wlelE A9
33 5 Agsio] 74 TollAde AFE IS 4
=4

2) 29| Z0|(microvillus length)

HHT AR GEFATF@H 1 2 A T FHollA
o gRo Aot A4 =z $59 Aolsh Hol7} ¢
Arhp>005). 75 Gy ¥ 12 Gy HAA E=EZAFY] §2
Zole B4 dizgol wd 38 oA fesAl sl
tHp<0.05). 7.5 Gy ¥ 12 Gy wAAz=Ae AT A
AR HHARFA 1 D A T D) & 29 Aol 75
Gy 9 12 Gy A4 d=SzAl vz Xol7t giicHp>
0.05).

3) =XIEE &M Sghistologic damage score)

AT AR & FAZA 1 2 A T FHell

Table 2. The Mouse Jejunal Crypt Counts in 7.5 Gy Irradia-
tion and Combination (Irradiation + G-CSF) Groups

G-CSF" dose (ug/kg/day)

Da

Y 0 10 100
1 125.81+4.02 128.0+54 125.2+4.0
3 95.8+4.02 11024267 111.8+45"
7 113.2+43 115045 1176+44

" G-CSF : granulocyte-colony stimulating factor
p<0.05
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olollAl = Ao)7t ¢l9tHp>0.05) (Table 3). 12 Gy WAA=
At AhT ASPAAA HPAXFAE 1 F 2 A T 3
olxe] =A% FFL 12 Gy WA EzAF) v 1
g T 9 3Y FellA Zol7} UK cHp>0.05).

4) 339 ol A

AR AR Aol & wEEe] glod R
o Fol7t F3 A% &7l glon FHWAEsL FHet
Aol Ax A=Y HFg. 2). 75 Gy WAL FEEAA] 1
d FollAE LdAot g2ell & &4l Yoy A9
add AEAESS A7 Augick 38 FollA LA
T AstAl AeEglen] R HYED A Folx 7
asiglen] el ASAE A& P HY AR &40
BAEAHFg. 34). 78 TollAE &34 AlET FAe]
AgEe] 2 HAGFFAME AL AME7} B
(Fig. 4A). 75 Gy A=A} IR AR A2 WA
AFeAE 19 TollA AL d52ATH 2 Aozt ¢l
Fovk, 39 Fellde g2 £ B4 Hglow| A

Fig. 2. Normal mouse jejunum. A. Villous architectures were normal (H-E
stain, X100). B. PAS positive mucus cells were noted in the entire length
of villi (PAS stain, x100).

Table 3. The Median Histologic Damage Scores in 7.5 Gy Irradiation and Combination (Irradiation+G-CSF) Groups in Mice

_CSF .
G-CSE dose Day  Mucosal thickness Submucosal edema Inflammation score Vascularity Mucus cell loss Summation
(1g/kg/ day)

1 1 1 1 0 0 3
0 3 2 2 2 1 1 8
7 1 1 1 1 1 5
1 0 1 1 0 0 2
10 3 1 1 1 1 1 57
7 0 0 1 1 0 2!
1 0 1 1 0 1 3
100 3 1 1 1 1 0 4!
7 0 0 1 1 0 2t

°G-CSF : granulocyte-colony stimulating factor, Tp<0.05
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JRAARE 0|8 Fkgel Glold ARAUe] &
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B-1
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Fig. 3. Mouse jejunum on 3 days after 7.5 Gy irradiation. A. Radiation
alone. A-1. The crypts were distorted and depopulated. The villi were
shortened, fused, and eroded (H-E stain, x100). A-2. Inflammatory in-
filtrations were seen in the lamina propria (PAS stain, x100). B. Radiation
and G-CSF (10 pug/kg) combination. B-1. The numbers of crypts were less
decreased and the shapes of villi were less shortened and distorted than
those of radiation alone group (H-E stain, x100). B-2. PAS stain, x100.
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Fig. 4 Mouse jejunum on 7 days after 7.5 Gy irradiation. A. Radiation
alone. The evidences of regeneration in the crypts were observed but the
shapes of villi were still shortened and fused (H-E stain, x100). B.
Radiation and G-CSF (10 pg/kg) combination. Almost complete regeneration
of crypts and villi were noted (H-E stain, x100).
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— Abstract

Radioprotective Effects of Granulocyte-Colony Stimulating Factor
in the Jejunal Mucosa of Mouse

Mi Ryeong Ryu, M.D., Su Mi Chung, M.D., Chul Seung Kay, M.D.,
Yeon Shil Kim, M.D. and Sei Chul Yoon, M.D.

Department of Therapeutic Radiology, Kangnam St. Mary's Hospital
The Catholic University of Korea, Seoul, Korea

Purpose : Granulocyte—colony stimulating factor (G-CSF) has been widely used to treat neutropenia caused by che-
motherapy or radiotherapy. The efficacy of recombinant human hematopoietic growth factors in improving oral mu-
cositis after chemotherapy or radiotherapy has been recently demonstrated in some clinical studies. This study was
designed to determine whether G-CSF can modify the radiation injury of the intestinal mucosa in mice.

Materials and Methods : One hundred and five BALB/c mice weighing 20 grams were divided into nine subgroups
including G-CSF alone group (1: 10 wghkg or 11: 100 wg/kg), radiation alone group (7.5 or 12 Gy on the whole body),
combination group with G-CSF and radiation (G-CSF | or Il plus 7.5 Gy, G-CSF | or Il plus 12 Gy), and control
group. Radiation was administered with a 6 MV linear accelerator (Mevatron Siemens) with a dose rate of 3 Gy/min
on day 0. G-CSF was injected subcutaneously for 3 days, once a day, from day -2 to day 0. Each group was
sacrificed on the day 1, day 3, and day 7. The mucosal changes of jejunum were evaluated microscopically by crypt
count per circumference, villi length, and histologic damage grading.

Results - In both G-CSF | and Il groups, crypt counts, villi length, and histologic damage scores were not significantly
different from those of the control one (p>0.05). The 75 Gy and 12 Gy radiation alone groups showed significantly
lower crypt counts and higher histologic damage scores compared with those of control one (p<0.05). The groups
exposed to 7.5 Gy radiation plus G-CSF | or Il showed significantly higher crypt counts and lower histologic damage
scores on the day 3, and lower histologic damage scores on the day 7 compared with those of the 7.5 Gy radiation
alore one (p<0.05). The 12 Gy radiation plus G-CSF | or Il group did not show significant difference in crypt counts
and histologic damage scores compared with those of the 12 Gy radiation alone one (p>0,05). Most of the mice in
12 Gy radiation with or without G-CSF group showed intestinal death within 5 days.

Conclusion : These results suggest that G-CSF may protect the jejunal mucosa from the acute radiation
damage following within the tolerable ranges of whole body irradiation in mice.

Key Words : G-CSF, Radiation, Jejunal mucosa
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