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[Abstract] Objective: To explore the effect of Guilu Erxianjiao on improving reproductive injury in

diabetic rats and its possible mechanism. Method: Fifty-three SD male rats were randomly divided into 5
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groups, with 1 group as the normal group and the other 4 groups as the modeling groups. Rats in the modeling
groups were fed with a high-fat diet combined with 30 mg-kg" streptozotocin (STZ) intraperitoneal injection to
induce diabetes, with the random blood glucose >16.7 mmol-L" for 3 consecutive times as the criteria for
inclusion in the model of diabetic reproductive injury. The rats with diabetic reproductive injury were then
randomly divided into a model group, a Guilu Erxianjiao group (2 g-kg'), a Vitamin E group (0.03 g-kg"),
and a Wuzi Yanzong pill group (0.6 g-kg"') according to the blood glucose level. The rats were given the
corresponding drug dose intragastric administration, once a day for 4 weeks, and their body weight and blood
glucose were measured weekly. After 4 weeks, samples were collected for index determination. Morphological
changes in testis and epididymis were observed by hematoxylin-eosin (HE) staining, and apoptosis of testis cells
was observed by in situ end labeling (TUNEL) staining. Sperm concentration and motility were detected by the
semen analyzer. Serum levels of follicle-stimulating hormone (FSH) , luteinizing hormone (LH) , and
testosterone (T) were determined by enzyme-linked immunosorbent assay (ELISA). The content of superoxide
dismutase (SOD) , propylene glycol (MDA) , reactive oxygen species (ROS) , and glutathione peroxidase
(GSH-Px) in the testicular tissue was determined by ELISA. The expressions of nuclear respiratory factor-2
(Nrf2), heme oxygenase 1 (HO-1), B-cell lymphoma-2 (Bcl-2), and Bcl-2 associated X protein (Bax) in the
testicular tissue were detected by Western blot. Result: As compared with the normal group, testicular tissue
atrophy, decreased spermatogenic tubules, epididymal wall hyperplasia, and lumen stenosis were observed in
the model group. Sperm concentration and motility decreased (P<0.01), and serum levels of T, FSH, and LH
decreased (P<0.01) in the model group. The content of ROS and MDA in the testis increased (P<0.01), while
that of SOD and GSH-Px decreased (P<0.01) in the model group. The expression of Bax increased (P<0.01) ,
and the expressions of Nrf2, HO-1, and Bcl-2 decreased (P<0.01) in the model group. As compared with the
model group, the pathological changes in the testis and epididymis in the Guilu Erxianjiao group were improved
to some extent. Sperm concentration and motility increased ( P<0.05, P<0.01). In the Guilu Erxianjiao group,
serum levels of T and LH increased (P<0.05, P<0.01), while FSH levels showed no significant difference. The
content of ROS and MDA in the testis decreased (P<0.01), while that of SOD and GSH-Px increased (P<0.01)
in the Guilu Erxianjiao group. The expression of Bax decreased (P<0.01), and the expressions of Nrf2, HO-1,
and Bcl-2 increased (P<0.05, P<0.01) in the Guilu Erxianjiao group. Conclusion: Guilu Erxianjiao improves
the reproductive injury and sperm quality of diabetic rats to a certain extent, and the mechanism may be related
to the improvement of oxidative stress and anti-apoptosis.
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Table 1 Effect of Guilu Erxianjiao on body weight of diabetic rats (x+s) g
45 H 4k /g kg n %504 $1 A %524 %534 5544
4 9 660.00+58.96 653.56+58.60 650.56+64.46 655.00469.98 678.33+61.32
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®2 BEZWURMERBRARTEOMBHZME (35

Table 2 Effect of Guilu Erxianjiao on fasting blood glucose in diabetic rats (x+s) mmol-L"
25 Mt /g ke n EG %518 552 4 o5 3 A %548
E#A 9 4.62+1.27 4.94+0.70 4.32+0.83 3.72+0.51 4.12+0.47
IR 241 9 16.68+6.38% 18.40+7.62% 19.97+6.62% 19.2943.95% 19.63+10.89%
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AL 0.6 8 15.25+5.16 18.26+8.20 18.25+7.32 19.75+7.78 18.54+8.28
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Fig. 1 Effect of Guilu Erxianjiao on morphology and structure of testis in diabetic rats (HE, x200)

2 AR ALBT HE R A K R ERSE MBI (HE, <200)

Fig.2 Effect of Guilu Erxianjiao on morphology and structure of epididymis in diabetic rats (HE, x200)
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Fig.3 Effect of Guilu Erxianjiao on apoptosis of testicular cells in diabetic rats (TUNEL, x200)
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Table 3 Effect of Guilu Erxianjiao on sperm quality of diabetic rats (x+s)

4151 ik /g kg n G F e 2 /13104~ /mL 1) 32 34 7/ % T 1]+ AR B 132 34 /%
1 9 70.48+16.58 41.20+6.13 51.04+6.67
AR 2 9 11.46+7.85% 7.22+10.60% 11.64+15.24%
e AL A 2 10 40.89+18.93" 24.19+12.00" 41.40+15.56"
HiA: R E 4 0.03 8 38.17£16.65" 31.09+15.55% 42.04+20.84%
HF AL 0.6 8 48.51+16.88" 26.77+9.18% 43.26+12.85
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ks,
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Bel-2 Nrf2 \HO-1 £ ik 7K °F 2 2 B IR (P<0.01) , Bax
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Table 4 Effect of Guilu Erxianjiao on serum sex hormones in diabetic rats (x+s)
215 Fl /g k! n T/ng-L" LH/U-L" FSH/U-L"'
EHE A 9 247.91%36.67 36.20+6.05 10.43+1.16
AR 2 9 143.88+33.40% 23.34+5.55” 7.88+1.24”
R Al 2 10 177.91£37.57" 30.94+4.67" 8.58+1.31
HERELD 0.03 8 215.04+41.69" 39.92+3.33% 9.45+1.50%
TR AL 0.6 8 186.70+31.37% 26.90+5.23 7.96+1.56
*5 BAEAURMERFAREALAN[ELNEHEXEFHORNE ()
Table 5 Effect of Guilu Erxianjiao on oxidative stress factors in testis of diabetic rats (x+s)
20 51 FlH /g kg n ROS/ng-L"! MDA/wmol- L™ SOD/pwmol-L"! GSH-Px/U-L"
1E 4 9 410.21+34.07 25.33+3.11 80.08+5.42 427.41+42.91
R 2 9 780.93+33.86% 50.34+3.23% 36.97+5.90% 209.09+25.16
R AL 2 2 10 578.40+48.49" 35.30+3.26" 62.93+5.49 310.15+48.33%
e REH 0.03 8 551.30+43.78" 32.10+3.23% 68.40+5.93" 307.31x19.29%
HF A AL 0.6 8 625.09+35.27" 37.04+3.83% 59.83+6.51% 288.00+£29.60%
(P<0.05,P<0.01) ,Bax &k I & FEAL(P<0.01) 48 4 iTig

4 E 4H % U4 20 Nif2 \HO-1 % 3k K F i 3 TH i
(P<0.01),Bax ik it F L (P<0.01) , HF A 55 AL
2H S L 2H 4 Nef2 26 3K K- B 8 71 1 (P<0.05) , Bax
Feak W] WL AR (P<0.05), WK 4. %6,

33 kDa

26 kDa

22 kDa

p-actin 43 kDa

A B C D E A B C D E
B4 HERBAREHNALN2,HO-1.Bcl-2,.Bax F A RiXH ik
Fig. 4 Electrophoresis of Nrf2, HO-1, Bcl-2 and Bax protein

expression in testicular tissue of diabetic rats
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Table 6 Effect of Guilu Erxianjiao on Nrf2 ,HO-1, Bcl-2 and Bax expression in testis of diabetic rats (x+s,n=6)
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