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Protective effect of human erythropoietin on acute renal injury caused by abdomen open injury plus artificial

seawater immersion in rats
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[ABSTRACT] Objective: To investigate the protective effect of erythropoietin (EPO) on the acute renal injuries caused by
abdomen open injury plus seawater immersion in rats. Methods: Sixty healthy male Wistar rats (clean grade) were evenly
randomized into four groups,namely, EPO pre-treatment group,observation group,low-dose EPO treatment group and high-dose
EPO treatment group. Acute renal injury was induced by abdomen open injury plus artificial seawater immersion (22°C). The
serum creatine, BUN, creatine kinase. creatine kinase isoenzyme, TNF-q, IL.-6, complement C3a, C-reactive protein, renal
homogenate superoxide dismutase (SOD),and the renal pathological changes were observed and compared between different
groups. Results: Acute renal injury was observed in all groups 3 hours after abdomen open injury plus seawater immersion, with
increased serum creatine and BUN, but the rats survived after treatment. The serum creatine, BUN, creatine kinase,and creatine
kinase isoenzyme in EPQO pre-treatment group were significantly lower than those of the other 3 groups; the levels of TNF-q.1L-
6 ,complement C3a,and C-reactive protein were also obviously decreased; the renal homogenate SOD was obviously increased;
and the score of renal proximal tubule necrosis was obviously decreased. However, no significant differences were found between
the high- and low-dose EPO groups concerning all the parameters (P>>0. 05). Conclusion: EPO pre-treatment has a protective
effect on the acute renal injury induced by abdomen open injury plus seawater immersion in rats.
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Tab 1 Comparison of serum BUN, Crea, creatine kinase and CK-MB between different groups

(n=15,xr=*s)
G BUN Crea Creatine kinase CK-MB
roup cp/(mmol « L™1) ep/(pmol « L™1) zp/(U- L1 zp/(U- L1
Observation group 10.40+2.59 55.20415. 14 3 793.8041220. 20 4.703.73+1 494. 32
Pre-treatment group 8.77+1.17 41.87+11. 25 2 728.9341237.79 3 572.274+1179.13
Low-dose group 15.62+2. 66 56.60+11. 04 8 021.6043512. 94 10 250. 0043 807. 94
High-dose group 14.73+2.83 55.27+14. 86 6 093.1342159. 58 8 094. 0742 594. 10

One way ANOVA,P<0. 05

& 2 EPO HistBASWEAKXR SOD.C3a, TNF-q,IL-6 .HS-CRP K LL i
Tab 2 Comparison of SOD,C3a,TNF-a,IL-6 and HS-CRP in renal tissue homogenate between different groups

(n=15,x=*s)
G SOD C3a TNF-« 11.-6 HS-CRP
roup o/ (pg s ml™1) o/ (ng+ml™ D o/ (pg e ml™ D) os/(pg s ml™ D) os/(ng + ml™ 1)
Observation group 1.244+0.17 311.14+45.12 47,094 7.65 207.76+42. 26 27.46+ 7.92
Pre-treatment group 1.43+0.22 272.36+37.77 41,40+ 5.20 94,98417. 84 21.39+ 5.85
Low-dose group 1.10£0. 49 381.58+64. 63 51.524 7.54 136.37427.57 49.52415. 31
High-dose group 1.144+0. 33 352.00+97. 93 49, 98410. 42 143.58+33.76 52.09+17.59
One way ANOVA,P<0. 05
#*3 EPOTMLEASURAKXR 2.4 KABMEIFEH EPO BAHA S WE
112 pr o i 20 47 1 £ N : N
VB3R 45 07 A2 B 93 SRt 3 O L A 21K BULL A EPO T Ak B 2 A LB 14 i) 55 /N5 4
Tab 3 Comparison of renal pathological injury grades =y
P pathological Tjuty # PiRE I B 47 T EPO WEE4L K R 30 R 3 h

between different groups (Grades 0 -2 are mild injuries;

Ja TR /N EPO 06 14979 20 LAY ' T
Jo/INAE A5 40 B B AT L DG B W B SR B A0

Grades 3-4 are severe injuries,30 kidneys are counted)

Grade

Group oz 3 1 e {2 EPO Bk 81 2 5 W% 21 B A0 1 0 il /5 £
Observation group T 5 T B U BE TR N EPO S0A T 41K B
Pre-treatment group” 4 4 4 30 N N - .
Lowdose gty 0 11w B 9 A5 e, 90 B R R B N £ 4
High-dose group 0 4 12 14 30 ﬁﬁéﬂﬁpi(@ 1,

Kruskal-Wallis test,y*=30.95,P<C0. 001

B1 SEAXRGEEHFRERA
Fig 1 Kidney pathology of rats in different groups

A :Observation group shows that most proximal convoluted tubule epithelia are swollen, disintegrated, necrotized and extended to the joint of cor-
tex and medulla. B; EPO pre-treatment group shows that most proximal convoluted tubule epithelia keep intact structure, with a small amount of
epithelia necrotized; however,the structures between adjacent tubules are legible; C:EPO low-dose group shows that most proximal convoluted

tubule epithelia are swollen, disintegrated, and necrotized; D: EPO high-dose group shows that most proximal convoluted tubule epithelia are
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swollen, disintegrated, and necrotized. H-E staining, original magnification: X400
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