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Protective effects of beta-casomorphin-7 on renal injury in a rat model with
streptozotocin-induced diabetic nephropathy

Abstract

BACKGROUND: Studies have found that 3-casomorphin 7 can lessen oxidation of renal tubular epithelial cells and
lower blood sugar in a rat model of diabetes. There is a few studies concerning the effect of 3-casomorphin-7 on diabetic
nephropathy.

OBJECTIVE: To explore the effects of -casomorphin-7 on renal injury in a rat model of diabetic nephropathy.
METHODS: The 30 rats were equally and randomly divided into control group, model group and B-casomorphin-7
group. Twenty rat models of diabetes were established. In the model and B-casomorphin-7 groups, rats were
intraperitoneally injected with streptozotocin (60 mg/kg). In the control group, rats were intraperitoneally injected
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with an equal volume of citric acid. Rats in the 3-casomorphin-7 group were intragastrically administered
B-casomorphin-7 for 30 days. Rats in the model and control groups were given an equal volume of saline by

RESULTS AND CONCLUSION: (1) Compared with the control group, insulin levels decreased, glucagon, blood
glucose, urine glucose, urine protein, serum creatinine, serum urea nitrogen levels, mRNA and protein
expression levels of type | collagen and type IV collagen in kidney increased in the model group. (2) Compared
with the model group, above indexes were apparently recovered in the B-casomorphin-7 group. These findings
indicate that B-casomorphin-7 has a protective effect on renal injury in diabetic nephropathy rats.

Cite this article: Gao Y, Yuan LL, Zhang HS. Protective effects of beta-casomorphin-7 on renal injury in a rat model
with streptozotocin-induced diabetic nephropathy. Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(5):701-706.
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Figure 1 Effects of f-casomorphin-7 on pathological changes in
kidney tissue of a rat model of diabetic nephropathy
(hematoxylin-eosin staining, x400)
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Figure 3 Effects of B-casomorphin-7 on the distribution of collagen
fibers in the kidney of a rat model of diabetic nephropathy (Sirius red
staining, x400)
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Figure 2 Effects of B-casomorphin-7 on the distribution of collagen
fibers in the kidney of a rat model of diabetic nephropathy (Masson
staining, x400)
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Figure 4 Effects of B-casomorphin-7 on collagen expression in the
kidney of a rat model of diabetic nephropathy
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(xts, n=10, mmol/L)
Table 1 Influence of B-casomorphin-7 on blood glucose levels in a
rat model of diabetic nephropathy

2 B-ERMERK 7 XHEPRE S R A RSB B RR B Rk S MRk
FHIEZ N (x£s, n=10)
Table 2 Effect of B-casomorphin-7 on serum insulin and glucagon
levels in a rat model of diabetic nephropathy

TR I 7 (d) BT MMk 7 41 ks o} FE 4 TiH B-ikMENk 7 41 TR o} HEZH

0 17.77+0.39° 16.99+0.09° 5.33+0.03 R Z (mIUL) 14.36+2.31% 10.25+0.79% 17.22+1.07

5 15.45+0.71° 17.22+0.85° 5.21+0.04 JBE s U6 32 (ng/L) 1362.1+110.3% 1 060.3+35.3% 798.2+44.5

10 14.87+0.57" 18.11+1.48°  477:0.38 Jeik: HRBALNILE, %P <0.05: SRIMALAIL, °P<0.05.

15 15.34+1.61% 19.63+1.25° 4.43+0.18

20 16.47+0.55% 24.09+1.21° 4.15+0.32

25 18.29+0.76™ 25.01+1.04° 456£0.23 F 4 B-EEHERK 7 XHERF SR ARBEEEREEZE MRNA K&
30 18.75+1.21% 23.12+1.07° 5.32+0.34 AFziEKTFHFEm (x£s, n=10)
Bk GRBAAEE, %P <0.05: HRUB4IME, °P <0.05. Table 4 Effect of B-casomorphin-7 on collagen mRNA and protein

F 3 PB-ERMERK 7 FHERIR SR K RARE SR (LI FR BRI

(xxs, n=10)
Table 3 Effect of B-casomorphin-7 on biochemical markers in the
kidney of a rat model of diabetic nephropathy

TiH B-FikMEK 7 41 FER Y HEZH

8 (mmoliL) 6.5520.28% 11.39:0.58° 0

R 1 (mgiL) 277.8£88.3% 302.8+63.7° 26.55+3.88
1375 LT (mmol/L) 11.34+0.56%° 17.32+¢1.01° 2.98+0.23
M35 R 2 (mmol/lL)  303.45£27.86%°  377.20+30.09°  254.56+23.43

FRVE: HWEEAAHIL, P <0.05; SEIMAMIL, "P<0.05.
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12 S 4T 4 T AR (20 2%) 55 45 78 20K B I Sk /b (P < 0.05)
(E2).
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R S5 T A AH G THT AR (291 4%) B 8 4 B S k2 (P < 0.05)
(E3).
247 RIFEAMRNAKLE AMRIEAKT  BAL KR
B E T B Jie Jot AN TV R R S A I mRINA R S i 18
HERTHEARNR, ZRAFEEEENP <0.05) , I
x4, BA4.

BT ME K 7 20K BV T 784 e J R (1 R IV R i J 2 1
MRNAF 1L J 8 1 AR TR ALK RL(P < 0.05), 5xf
IR EE(P > 0.05), W54, E4.
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expression levels in the kidney of a rat model of diabetic
nephropathy

T H B-FkMERK 7 41 AL B
MRNA(2 2
1 20 J 2 1 1.03+0.04" 1.61+0.19° 1.00+0.01
IV R4 J5 2 1 0.89+0.02" 1.43+0.03°  1.02+0.07
H1(5 GAPDH [ %E L)
1 iz J5 2 1 0.47+0.01° 0.64+0.05*  0.38+0.01
IV i J5 2 1 0.58+0.02° 1.03+0.04% 0.57+0.04

Fevi: SXBAIMILG, °P <0.05; SHEIMAAILL, °P<0.05,

3 i1i¢ Discussion
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AEBEREIE A v LA S0 TR 93 B8 I 2 B AL, i R
ANERTEAL . @AM, B s A L, A
FAERGE 2, IR R B = el 2 vE A, s hEgii
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