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Exfoliation and DNA damage of renal tubular epithelial cells in acute renal failure in

rats
LIANG Pei-he, JIN Feng-shuo, YUE Ming, JIANG Jun LI Yan-feng (Department of Urologys Daping Hospitak Third Military Medical University, Chongqing
400042, China)

Abstract Objective To investigate the wle of tubular cell exfoliation and DNA damage in the development of aute renal failure (ARF), es-
pecially at the early stage. Methods ~ ARF was induced by glycerol injection intramuscularly at different dosages in Wistar rats. Their blood and
urine specimens were obtained 1. 3. 6. 12. 24. 48.96 h after injection. Then Cr and BUN in serum were detected. Uninary exfoliated tubular cell
counting and DNA damage were studied by tiypan blue dye exclusion and single cell gel electrophoresis assay (SOGE) respectively. Results  After
glyceml injection, the significant changes of exfoliated tubular cell count and DNA damage presented earlier than Cr and BUN in serum. Their ten-
dencies were similar and showed positive relationship with the degree of renal function damage. Conclusions The resulis suggest that cell exfoliation
and DNA damage are important mechanisms of tubular cell injury in ARF. They can be used not only to find ARF at the early stage but also to evalu-
ate the degree of ARF.
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Tab1 Changes of the count of tubular cells in urine after glycerol injection(x +s)
Time after gly cerol injection(h)
Group Cell countCX 10°)
1(n=6) 3(n=6) 6(n=06) 12(n=6) 24(n=6) 48(n=6) 96( n=6)
Large dosage Total ells(T) 0.66+0. 10% 6.1610.97%  24.86145.45 ™ 11.3042.59 "8 7.0242.27 * 2.0240.55F P4 0.6040.30
Vital cel(V) 0.40 0. 08% 3.160.67%  12.4842.31"%  6.0341.74%  3.80+1.36 " 1.2940.33° % 0.374£0.17 2
% 60. 15 51. 39 50. 21 53.35 54.09 63. 86 61.67
Snall dosage Vil ells(T) 0.5840.17%  5.2241.42%  15.9842.38%  7.6842.20%  3.6840.80 0. 7440 10 0.2310.10
Vital cel(V) 0.35140. 1% 3.374k1.09% 9.17+1.63%  4.16£1.31%  2.1540.41% 0. 5240.08% 0. 174£0.07%
% 6l. 51 64. 60 57. 35 54.19 58.37 70.07 74.29
Control Total cells(T) 0. 1540.10 0.160.07 0.14 £0.18 0.1440.16 0.12+0.07 0.13£0.14 0.14740. 13
Vital celk(V) 0.005 £0.01 0 0 0 0 0. 0025 0. 005 0
3.39 0 0 0 0 1. 9% 0
* P 0.05 * %, P<<0. 01 vs small dosage group; &: P<<0. 05, AA, P<<0.01 vs control
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Fig1 In Large dosage group DNA damage of exfoliative renal tubular cells at 6 h after glycerol injection was serious. A great
quantity of DNA migrated to the outside of the cells and the broken head of comets can be seen (EB X 200)
2 6h DNA s « ? (EB X 200)
Fig2 In small dosage group DNA damage of exfoliative renal tubular cells was serious but most of the comets had intact heads ( EB X 200)
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Tab2 Cell count according to the grade of DNA damage(x +s)

Degree of dammge

No damage Gently damage Middling damage Heavy damage Canpletely damage

Large dosage

1h 3 6.0£1. 73 8. 742.09 11.32£2.08 17.34£2. 08 6.7+1.53

3h” 4 1.5+0. 58 3.5+1.29 7.2541.26 2543.16 12. 75+1.26

6h*" 4 0 0.2540.5 120.82 2641.41 22.75+1.71

12 h** 3 0.3£0. 58 2+1.73 5.341.15 24.7+2. 8 17.7+2. 08

24 h** 3 1.7+0. 58 3.7E116 9.7+1.53 22.740. 58 12.3+2. 08
Small dosage

3h 4 10+1. 83 5.8+1.71 8.540.58 19.5+1.91 6.31+0.5

6h 3 5.3+1.53 1. 70.58 10.71.53 17.3=£1. 15 1541

12 h 3 9.3+1. 53 5.3+1.53 1241 17.34£2.52 6+1

24 h 4 1242. 45 9.8+0.96 11.8£1.5 13.5£1.73 340.82

48 h 3 16. 72.08 17. 7£2.08 6.7+1.53 7.340.58 0.7+0. 58

*; P<0.05 **; P<O0.01 vs small dosage group
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Tab 3 The rate of cells of DNA damage (The rate of comet cells) (%) 13
Time after gly cerol injection( h) :
Graup DNA ’
1 3 6 12 24 48
Large dosage ~ 88.0 97.0 100. 0 9. 4 96.6 N
Small dosage 80. 0 89.4 814 76.0 66.6 , DNA .
ARF ,
4 DNA "m x+s) DNA
Tab 4 Changes of DNA migration (Average comet tail length) (*m, x5 ) ) h ’
Time after glycerol injectionCh) N
Go
v 1 3 6 12 2 8 s DNA °
Lag dsage 66 5199.0 9L 711066 % 117 H-E1664 104.05 +14. 2 * 88.47 116 R * DNA s
Small dbsage &6 5+9.47 & U353 AT B 51.4619.D 37.6147. %
o b
%, P<<0. 05 vs small dosage group
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