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Effects of X-ray Radiation on Kidney Histological Structure and
Serum Creatinine and Urea Nitrogen Contents

WANG Min YU Shi-Yuan®™ LIU Xiao-Yuan CAO Li-Fan
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Abstract: To explore the influence of X-ray radiation on the structure and function of kidney tissues, 96 mice
(Mus musculus) were irradiated with different dosages (0, 1, 3, 5 Gy) of X-ray. After 5, 10, 15, 20 d of
irradiation, kidney weight changes were examined and the difference of numerical values among groups were
calculated by one-way analysis of variance. Kidney histological structure was observed using bio-microscopy.
Contents of serum creatinine ( Cr) and urea nitrogen ( BUN) in blood were detected via instrumental analysis.
The results showed that the kidney weight increased in varying degrees. With 5 Gy irradiation for 5 d, the

increase in kidney weight was the highest compared to the other groups. Compared to the control group, it
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increased 0. 11 g. The kidney weight increase was the least after 1 Gy (5, 10, 15, 20 d) irradiation. Compare
to the control group it increased only 0. 02 g. Correlated with the dosage, BUN and Cr in blood also increased in
varying degrees (P <0.05 or P <0.01). After 1 Gy irradiation for 5 d, the increase of urea nitrogen content
was the highest, reaching 9.00 mmol/L, 1.92 mmol/L higher than that of the control group. After 1 Gy
irradiation for 20 d, the increase of urea nitrogen content was the lowest (7. 09 mmol/L) , and the increase was
only 0. 03 mmol/L compared to the control. After 5 Gy irradiation for 10 d the increase of creatinine level was
the highest among all groups, and the increase was 16.11 pwmol/L compared to the control. After 1 Gy
irradiation for 20 d, the increase of creatinine level was the lowest, and the increase was only 1.50 wmol/L
compared to the control. Kidney histological structure injuries were obvious. We could observe the blooding and
severe glomerular swelling. Vacuolization, apoptosis, and necrosis were found in the proximal tubule and distal

convoluted tubule epithelium. The tubule structure was out of order and organizational structure could not be

distinguished, the creatinine, urea nitrogen and other metabolic wastes could not be discharged in time. The
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results reveal that X-ray irradiation affects the tissue morphology and the function of kidney.
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Table 1 Changes of kidney weight after

irradiation with different dosages of X-ray in mice
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Table 2 Changes of Urea nitrogen and Serum creatinine in blood after irradiation with X-ray (n=6)

HXTRALILE, =P <0.05, #xP<0.015; x /NRAIIET,

Compared with control group, # P <0.05, #x P <0.01; x All dead.
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Explanation of Plate

Changes of kidney histological structure after irradiation with different dosages of X-ray

1. Renal cortex of control group at day 10; 2. Renal medullary of control group at day 10; 3. Renal cortex of 1 Gy group at day 5,
glomerular bleeding and swelling, showing swelling and vacuolization of the proximal convoluted tubule epithelia cells ( T ); 4. Renal
medullary of 1 Gy group at day 5, showing vacuolization and degeneration and partially degrading of the tubular epithelial cells ( 1) ; 5
Renal cortex of 1 Gy group at day 10, glomerular mild swelling; showing vacuolization, degeneration and partially degrading of the renal
convoluted tubule epithelia cells and the proximal convoluted tubule epithelia cells ( T ); 6. Renal medullary of 1 Gy group at day 10,
showing more severe tubular epithelial cell swelling ( T ); 7. Renal cortex of 1 Gy group at day 15, glomerular mild swelling, showing
proximal convoluted tubule and distal convoluted tubule swelling becoming worse; 8. Renal medullary of 1 Gy group at day 15, showing
swelling more severe of the tubular epithelial cells; 9. Renal medullary of 1 Gy group at day 20, showing a small amount of nuclear
chromatin condensation of proximal convoluted tubule and distal convoluted tubule epithelia cells; 10. Renal medullary of 1 Gy group at day
20, showing swelling more severe of the tubular epithelial cells; 11. Renal cortex of 3 Gy group at day 5, glomerular swelling, showing
swelling, vacuolization and a amount of nuclear chromatin condensation of the distal convoluted tubule epithelia cells; 12. Renal medullary
of 3 Gy group at day 5, showing vacuolization and swelling severe of collecting tubule epithelia cells; 13. Renal medullary of 3 Gy group at
day 10, the glomerular capsule cavity narrowing, showing beginning to disorder of proximal convoluted tubule and distal convoluted tubule;
14. Renal medullary of 3 Gy group at day 10, showing beginning to disorder of the tubule structure ( T ); 15. Renal cortex of 3 Gy group
at day 20, severe glomerular swelling; 16. Renal medullary of 3 Gy group at day 20, showing vacuolization and swelling of the tubular
epithelial cells ( T ); 17. Renal cortex of 5 Gy group at day 5, extreme glomerular swelling; 18. Renal medullary of 5 Gy group at day 5,
showing swelling and vacuolization of medullary desending loop cells ( 1 ); 19. Renal cortex of 5 Gy group at day 10, showing beginning to
disorder of renal corpuscle structure ( T ); 20. Renal medullary of 5 Gy group at day 10, showing beginning to disorder and illegible of the

tubule structure ( T ).

Re. 'B/NER; Pr /e ; D il /NE; CD. /% ; MDL. #irkFEZ.
Re. Renal corpuscle; Pt. Proximal convoluted tubule; Dt. Distal convoluted tubule; CD. Collecting tubule; MDL. Medullary desending

loop.
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