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[ Abstract]  Objective To investigate the effect of the G protein-coupled estrogen receptor (GPER) on oxidative
stress and its possible mechanisms for reducing renal ischemia reperfusion injury. Methods Female ovariectomized rats

were divided into the ovariectomy (OVX), renal ischemia reperfusion (OVX+I/R), estrogen intervention (OVX+I/R+

[E&TH] HZE ARRFHE (81560175,81960188)
[EE R ] B (1993—) , 5, B-L0F5RAE  BF5E 7 ] MAPRAMEHAH G . E-mail :897865531@ gq.com
[EBEEE]ZNIE(1976—) 5, #U4% LA FIH, E-mail :1y10993@ sina.com



o HE A R 2 AR AR 2020 4F 6 H 4 30 #4556 9 Chin J Comp Med, June 2020, Vol. 30, No. 6

11

E,), GPER-specific agonist (G1) intervention (OVX+I/R+G1), and estrogen+GPER specific blocker G15 intervention
(OVX+I/R+G15+E,) groups (n =8 rats per group). Serum creatinine ( Cr) and urea nitrogen ( BUN) levels were
measured, and histopathological examination using hematoxylin and eosin ( HE) staining was used to observe the
pathological morphology of the renal tissues. Superoxide dismutase and malondialdehyde activities were detected, and
Western blot was used to observe p-PI3K and p-Akt expressions in the renal tissues of each group. Results Compared with
the OVX group, serum Cr and BUN levels were increased, pathological damage to the renal tissue was significant, oxidative
stress was aggravated, and p-PI3K and p-Akt protein expression levels were significantly decreased in the OVX+L/R group
(all P<0.01). Compared with the OVX +1I/R group, the serum Cr and BUN levels were decreased, renal tissue
pathological damage was reduced, oxidative stress was reduced, p-PI3K and p-Akt protein expressions were increased (all
P<0.01), and the GPER-specific inhibitor, G15, partially eliminated the protective effect of E, on renal ischemia
reperfusion injury in the E, and G1 intervention groups. Conclusions During renal ischemia reperfusion injury, E, and G1

may reduce oxidative stress to alleviate the injury. GPER may mediate the protective effect of E,, and its mechanism may

involve activating the PI3K/ Akt signaling pathway.
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Table 1 Serum estrogen levels in normal rats and
2 weeks after OVX rats

415 1ML 375 HfE 2R 7K P (pg/mL)

Groups Serum estrogen levels
IEH 4 Normal group 60.43+5.52
FINEL] OVX group 28. 64+4.15*

SIEFAMLL, ™ P<0.01,
Note. Compared with Normal group, ** P<0.01.

*2

B 2021 SOD I i ZE BE R (P<0.01) , MDA % i ]
BIE(P<0.01) ;5 IR AL, E, Fl G1 FHidl K
BB 202 SOD i b 7= (P<0.01) , MDA & it
B R R (P<0.01) ;1 G15+E, #1504 SOD 751k
M E, 4K (P<0.05) ,MDA &% E, 49 %
JH(P<0.01)
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Note. Compared with Normal group, ** P<0. OL.
Figure 1 Serum estrogen levels in normal rats

and 2 weeks after OVX rats
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Table 2 The levels of BUN and Cr in rats from each group

51
Groups

1L BUN 7K (mmol/L)
Serum BUN level

IiL3E Cr 7KF ( pumol/L)

Serum Cr level

F O OVX group
BRILFRETEZH OVX+I/R group
WS T4l OVX+1/R+E, group
Gl THi4l OVX+I/R+G1 group
MERFE+G15 THI4 OVX+I/R+G15+E, group

6.29+2. 01
28.04£3. 44
12.84+1. 42%
15.38+2. 44"
22.58+1.93%¢

30. 85+3. 55
123. 40+ 10. 43 **
63. 02+8. 05"
75. 50+6. 05
100. 49+4, 228

TE: GRAAMILL, * P<0.01; BN FFHET AL 1L, 7 P<0. 01; 5HEMER T, “ P<0. 01,
Note. Compared with OVX group, ** P<0.01. Compared with OVX+I/R group, *P<0.01. Compared with OVX+I/R+E, group, “¥P<0.01.
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** P<0. 01 ; 5 B FERETR AR 1L, # P<0. 01, *P<0. 05 ; S5 MES R T T4 EL , €4 P<0. 01,4 P<0. 05. n=8, FHEIME,

&2

KK B BUN(A) F Cr(B) /K-

Note. A, OVX group. B, OVX+I/R group. C, OVX+I/R+E, group. D, OVX+I/R+G1 group. E, OVX+I/R+GI15+E,

group. Compared with OVX group, ™ P<0.01. Compared with OVX+I/R group, *P<0.01,* P<0.05. Compared with
OVX+I/R+E,group, ¥¥P<0.01,%P<0.05. The same as below.

Figure 2 The levels of BUN (A) and Cr (B) in rats from each group
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Figure 3 Histopathological examination of the renal tissue in rats from each group ( HE staining)
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20571 Paller ¥4 ° 1
Groups Paller score g;_ § 30 _#I#_
FHIELL OVX group 10. 88+3. 40 22 =
WL AL OVXHL/R group 39.004. 66 ** a
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4 HBHKREHA Paller W55
Figure 4 Paller score of the renal tissue in rats from each group
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Table 4 SOD activity and MDA content of the renal tissue in rats from each group

215 B ALY AL S 1 U/ mgprot) N 85 12 (nmol/ mgprot )
Groups SOD activity MDA content
B4 OVX group 274.28+18. 28 2.27+0. 16
Bl FEHEELZH OVX+I/R group 187.98+23. 84 ™ 5.14+0.21
Wi E THiZH OVX+L/R+E, group 248. 62+20. 79* 3.31+0. 16"
Gl T4l OVX+I/R+G1 group 231. 17+23. 49* 4.0520. 19"
HEER +G15 TP OVX+I/R+G15+E, group 207. 69+22. 63¢ 4. 54x0. 23%¢
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Figure 5 SOD activity and MDA content of the renal tissue in rats from each group
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Figure 6 The p-PI3K/PI3K ratio and p-Akt/Akt ratio of the renal tissue in rats from each group
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