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Asbstract - The study was designed to evaluate the response of sucralfate against the
esophageal damage of rat by irradiation. Sixty Sprague-Dawley rats weighing 200-250 gm
were divided into six groups including only sucralfate group, the group of 10 Gy or 20 Gy
radiation alone, the groups of 10 Gy or 20 Gy radiation-sucralfate combination, and control.
Each group was sacrificed at 3, 7, 14, and 28 days after irradiation. For evaluation of the
radiation-induced esophageal lesions, there were examined the change of body weight,
barium-~esophagogram and histopathologic findings. Mean body weight gain was decreased in
the groups with 10 Gy or 20 Gy radiation alone and 10 Gy or 20 Gy radiation-sucralfate
combination as comparing with control (p=0.03, p=0.02, p=0.04, p=0.02), but there was no
difference between the groups of 10 Gy or 20 Gy radiation alone and the groups of 10 Gy or
20 Gy radiation-sucralfate combination. In the 10 Gy and 20 Gy radiation alone groups, barium
esophagograms showed diffuse narrowing and stiffness through the entire esophagus from 7
days after irradiation, but there was similar pattern of esophagograms between the groups of
10 Gy radiation-sucralfate combination and the control. Histopathologic lesion scores of 10 Gy
and 20 Gy radiation groups were significantly higher than the control (p=0.03, p=0.008). In the
10 Gy radiation group, there were significantly higher lesion scores at 3 and 7 days after
irradiation as comparing with those in the group of radiation-sucralfate combination (p=0.04,
p=0.03). These results suggest that sucralfate might be played as a role of protection from
acute radiation-induced esophagitis within the limit of tolerable radiation doses.
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Table 1. Grouping of Experimental Animals
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T Sucralfate, ( 500 mg/kg ) p.o. qd. till sacrifice
T Single external irradiation ( 6 MV X-ray, SAD 100cm, A-P 10 Gy & 20 Gy )

Radiation " alone 10 Gy

Normal control
Total Number
of animals
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ou o) T B R T Ul %o W ﬁ@%@ EM A
o T SRS I B S SIS ) i)
B )
R R R o
= E T TR - ™ o
[} C@M_/oﬁaﬁﬂ_ D#.A.,Ol J ]MMO_E e
B L B AT e RO ﬁo,&ﬂ»ﬁbfﬂﬁ "
o) . =y
T R TR ok~ W N o
& ™ ool N = @Mﬂ;ﬂE = o T o
B g e B S ar B Mmoo o Mo o P D -
rmga]rﬂlxﬁ 7 ol S N ol 4 1 K
Ogemﬂwmﬂlﬂﬁiﬂmﬂﬂeﬂﬁﬁﬂlﬂno M;Mﬂﬂﬁ._lr‘_ —
=r g ® N T Te b o] A X 19_r7mo N Pom i zﬂ
g W e B E R 2opx Mﬂﬂoﬂzox K
Y Al B b
R o R ~ X U moe X O
2_ AN Cd oy e®irs B0 ﬂumw
PR e T wER L R gy =
.mo»oinwo% T - R R
= o Semr T e KO T O T
> = 4 g8 5% of w —0 - v Mo ol o e o
vnm gasst T o ~n Eo 1@! :i X &o © ne L.m = 8] = D
Sy EE T Bpol e TR W B
Sz =@y i -7 96T B R T AR <
S Ta oo Mew R wWR @
voER  ERMEEY BRATRE,
_ & o RT 2y KR
do.mﬂﬂoﬂ mmE%W7 N Mqﬂo gy
S o = b T X o I I L
yOﬂﬁl ¥ o — ‘JME:nQ OU.,,
mm.ﬂul‘.%e ﬂawaﬂo(f L‘Wl%% el Nk
= = ooy 2 V
Ommpia_imm Wﬂe‘ M:ﬂ_ﬁo qﬁ'xUﬂhwwp
=Svac  gpIEY TEDE
~ - T B ey K
SN B oo o »MEA 2 oo R e
w B B - ﬁpm AT
cPETs  Tmaedf Gyl B
PR SR 2 S
WT- ol Ko W Rl o \_,vi O#DMOMOEHWHWL. =
<8 e R e R w
No B gy, oy W~ @ 5 H M A X g T ST
— = ™o ST ) ~ — B
o C e © Q ~ N duﬂﬁi
TegMs Mg gz I¥BIs W
T = e ~ 35 - 2o M X9 T
CEox LT Son®y wEHDR_4T
Ho®mrx M Tgg -0 W@&@Tw® o
T X dem  yp % EEE Sh__ 8w
do N Ny F WragwE<w 20 wuiﬂoso_amvx
Top TR P oEe S o 5N M o o T
T @ EmEUm @ 0 FET AW



370 BB SE k-
U ZREAS 53 wEEZAAT FAHE ol &3
o HYFASH 279 Ads HEFH 7
A oalog BAPoen EAd & Wilcoxon
rank-sum testE o] &34t pgel 00515
BE+E FYstA BA A
4 3
iil% %5}
A _7,:'\??11 sucralfate 9] H HF F7H

O

e 7tz 733 gm, 565 gmelAeH F T+ Y
741331 ol Qlich 10 Gy 2 20 Gy ¥4}
A gExATY 37 AF e 27 31 gm
7% 1.6 gmelAew ol AT wata A
F7H7F oig- 2o AolE RAY ( p=0.03,
p=002 ). T3 10 Gy 2 20 Gy #WAARA
~sucralfate®} € 77+9) Ho AF 7l 44 41
gm¥ 28 gmelG o HAuxT HiA AF
Z717F gojAE ZolE BT ( p=0.04, p=0.02
), 2gla 10 Gy 2 20 Gy EF pdEs =
b3 2hAbA -sucralfate 3 Abolol Qloj A e
AZF F719 Aol Stk

NEZAE &

A (Fg 1)

a . control group.

b: 10 Gy radiation alone group on
14 days after irradiation showed
diffuse  narrowing and  spasticity

of the entire length of esophagus.
¢ 10 Gy radiation-sucralfate combination
irradiation

of

group on 14 days after

showed almost similar to that

control one.

Fig. 1. Barium esophagogram of Rat
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. control group.
: 10 Gy radiation group on 3 days

after irradiation. Noted mild to
modera te edema in mucosa..

10 Gy radiation-sucralfate combination

)\.J.

2

group on 3 days after irradiation

revealed only minimal changes.
Noted slight edema in the lower
submucosa.
10 Gy radiation group on 28 days
after frradiation. Noted slight submucosal
edema with congestion.
10 Gy radiation-sucralfate combination
group on 28 days after irradiation.
Noted repair with normal architecture.
20 Gy radiation group on 3 days
after irradiation. Noted marked
condense, thinner keratinized squamous
epithelium and severe submucosal edema.
20 Gy radiation-sucralfate combination
group on 3 days after irradiation.
Noted mild mucosal edema and marked

submucosal edema with congestion.

Fig. 2. Microscopic  findings of rat  esophagus
{ H & E stain, x100 )
@ #3x3 27 (Fig. 2-4)
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Table 2. Histologic damage scores of Experimental Groups

Time/Group Normal Sucralfate

Radiation alone

Radiation + Sucralfate

control 10 Gy’ 20 Gy' 10 Gy" 20 Gy*
Med Min Max Med Min Max Med Min Max Med Min Max
3 days 1 1 3 1 4 3 3 4 2 1 3 3 2 4
7 days 1 1 314 4 2 5 21 3 3 2 4
14 days 1 1 2 1 3 4 2 5 2 1 2 3 2 4
28 days 1 1 1 1 2 3 2 4 11 2 3 2 4

“1

4 p<0.05 by Wilcoxon rank sum test, comparison with Normal control.

'“p<0.05 by Wilcoxon rank sum test, 10 Gy radiation alone compared with 10 Gy radiation + sucralfate
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