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Effects of X-ray Irradiation on Pancreas Structure, Serum Insulin

and Pancreatic Amylase Activity in Mice
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Abstract: To explore the adverse effects of X-ray irradiation on pancreatic tissue structure, serum insulin level
and serum pancreatic amylase activity in mice, adult mice were randomly allocated to 0 Gy, 1 Gy, 3 Gy, and
5 Gy groups (20 mice in each), and each group was exposed to 3 min corresponding dose of X-ray irradiation
once a day for 3 days. The changes of pancreas tissue structure were observed by optical microscope, and the

changes of serum insulin concentration was determined with double antibody clip art method, and pancreatic
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amylase enzyme activity in serum was detected with colorimetric method. Results showed that the X-ray

irradiation caused pancreatic tissue swelling, with bigger cell nucleus and degenerative necrosis ( Fig. 1) ; The

insulin level of 1 Gy irradiation group was higher than that of control group after 5 - 10 days (P <0.05 or P <

0.01), but fell slightly by 20 days (Fig. 2). Insulin levels in 3 Gy and 5 Gy irradiation mice decreased

compared to control group. 5 Gy mice died by 15 days (Fig. 2). Amylase activity in 1 Gy irradiation group was

close to that of control group (P <0.05) (Fig. 3), while amylase activity in 3 Gy irradiation group was higher

than that of control group (P <0.05 or P <0.01) (Fig. 3). Amylase activity in 5 Gy irradiation group

decreased compared to that of the control group (Fig. 3). These results show that pancreas tissue structure is

damaged and serum insulin and pancreatic amylase activity are decreased by X-ray irradiation. X-ray causes

abnormal function of the pancreas.
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Fig.1 Effects of X-ray irradiation on pancreas structure
a. XTHRZH S d AR LG58 5 b, XF IR 10 d JBEIR 4L ZU4544 5 o X HRZH 20 d IR 21458 5 d. 1 Gy S5 4L 5 d R4 2145
5 e 1 Gy S 20 10 d JREARALAL5H 5 . 1 Gy 4@ 41 20 d EARAL L5495 ¢. 3 Gy FRI 415 d AR AL G5y, AR5 o3 W
TN EIK A (1) 5 he 3 Gy FRST4L 10 d BEARALZUE5 4L, WRAR SN 43 JA 350 /N I ) K A (1), M A B HE S IBRL ( % ) 5 0. 3
Gy @41 20 15 d PR LG5 K, WA SR 40 WA AR /NI T Bk i (1) 5 . 3 Gy $RATEH 20 d AR 21450, A E R ( +),
BT (#) 5 k. 5 Gy FA 241 5 d AR L5 M, MR +), BT (#) 5 1. 5 Gy 544 10 d PRARH 2454, Ik
ik B, NAN D WA R T (#) o
a. The pancreatic tissue of control group 5 d after irradiation; b. The pancreatic tissue of control group 10 d after radiation; c. The
pancreatic tissue of control group 20 d after irradiation ; d. The pancreatic tissue of 1 Gy group 5 d after radiation ; e. The pancreatic
tissue of 1 Gy group 10 d after irradiation; f. The pancreatic tissue of 1 Gy group 20 d after irradiation ; g. The pancreatic tissue of
3 Gy group 5 d after irradiation, the pancreas exocrine section lobular interstitial edema ( T ); h. The pancreatic tissue of 3 Gy
group 10 d after irradiation, the pancreas exocrine section lobular interstitial edema ( 1 ) ; i. The pancreatic tissue of 3 Gy group 15
d after irradiation, the pancreas exocrine section lobular interstitial edema ( 1 ); j. The pancreatic tissue of 3 Gy group 20 d after
irradiation, nuclei get bigger ( + ), nuclear mass is not clear (#); k. The pancreatic tissue of 5 Gy group 5 d after irradiation,
nuclei get bigger ( + ), nuclear mass is not clear (#) ; 1. The pancreatic tissue of 5 Gy group 10 d after irradiation, the pancreas is
autolyzed, the islets and exocrine section are blurred (#).
Pi. R ; Ep. BEHRAN 3B, Pi. Pancreas islet; Ep. Exocrine pancreas.
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2 XHEBEHENETFREREREEENL
Fig. 2 Changes of serum insulin after X-ray irradiation
# P <0.05, #xP<0.01, 5XHI4E; X, 2T,
# P <0.05, %% P<0.01, compared with control group; X. All dead.

3 XHEEHENEREENEEEESL
Fig.3 Changes of serum pancreatic amylase activity after X-ray irradiation
# P<0.05, #xP<0.01, SXF M4 i ; X. &FFET.
# P <0.05, %% P<0.01, compared with control group; X. All dead.
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