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Effect and mechanism of Shaofu Zhuyu Decoction on improving poor
endometrial receptivity in rats
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China

Abstract: Objective To explore the improvement effect and mechanism of Shaofu Zhuyu Decoction (/>iEiZ%77) on rats with
endometrial receptivity. Methods Ten female SD rats were randomly selected as control group. The remaining female rats were used to
establish the model of dysreceptivity of endometrium. The model rats were randomly divided into model group, estradiol valerate (0.27
mg/kg) group, Shaofu Zhuyu Decoction low- and high-dose (144, 288 mg/kg) groups, each with nine rats. After administration, the female
and male rats were arranged in a cage at a ratio of 2:1. On the 5th day of pregnancy, the embryo implantation rate and the average embryo
implantation rate were observed by laparotomy. Levels of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), and interleukin-8 (I1L-8) in
the endometrium were detected by ELISA assay. Reactive oxygen species (ROS) in endometrial tissue level was detected by DCF
fluorescence method. Level of malondialdehyde in endometrial tissue was detected by thiobarbituric acid method. Pathological changes of
endometrial tissue were observed by hematoxylin-eosin (HE) staining method, the number of uterine glands, uterine blood vessels, and
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endometrial thickness were recorded. Expressions of endometrial vascular endothelial growth factor (VEGF) and vascular endothelial
growth factor receptor 2 (KDR) were detected by Western blotting. Results Compared with the control group, levels of TNF-a, IL-6,
IL-8, ROS and malondialdehyde in endometrial of model group were significantly increased (P < 0.05). Embryo implantation rate and
average blastocyst implantation number were significantly reduced (P < 0.05). The number of uterine glands, uterine blood vessels and
endometrial thickness were significantly reduced (P < 0.05). Expression levels of VEGF and KDR in the endometrium were significantly
reduced (P < 0.05). Compared with model group, levels of TNF-a, IL-6, IL-8, ROS and malondialdehyde in the endometrium of rats in
each administration group were significantly reduced (P < 0.05). Embryo implantation rate and average blastocyst implantation number
were significantly increased (P < 0.05). Number of uterine glands, uterine blood vessels, and the thickness of the endometrium were
significantly increased (P < 0.05). Expression levels of VEGF and KDR in the endometrium were significantly increased (P < 0.05). HE
staining results showed that compared with model group, the endometrial tissue of rats in each administration group was relatively
complete, a small amount of endometrial epithelial cells were vacuolated, glandular epithelial cells arranged more regularly, the
inflammatory cells infiltration in the lamina propria were decreased, the muscular muscle fibers were arranged more neatly, and the
improvement in Shaofu Zhuyu Decoction high-dose group was more significant. Conclusion Shaofu Zhuyu Decoction could reduce
oxidative stress and inflammation in rats with poor endometrial receptivity, improve endometrial receptivity, and increase embryo
implantation rate, which mechanism may be related to the regulation of VEGF/KDR pathway.
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=1 PEZRRANAKRFERE TNF-an 1L-6 #1 1L-8 K PRI (X+53)
Table 1 Effect of Shaofu Zhuyu Decoction on TNF-a, IL-6, and IL-8 levels in endometrium of rats (X +s)
A 5l E/(mg kg ™) n/ A TNF-a/(ng L9 IL-6/(ng LY IL-8/(ng LY
payil — 10 122.63+25.63 35.66+5.22 112.63+15.74
Rt — 9 240.55+30.06" 80.34+4.24" 240.66+21.15
TR M — 0.27 9 178.44+24.16" 53.62+4.15" 135.24+20.11°
Wiiz8es)i ST 144 9 198.66+24.35"" 60.41+3.52°" 157.96 +21.05""
288 9 172.15+25.03""* 4512+3.85""* 127.54+15.99""4

L "P<0.05; SEIBIZIILE. “P<0.05; HuRRMETEIELLE: "P<0.05;, S/OIEMKE (144mg kg ALk “P<0.05,

MR

P < 0.05 vs control group; 2P < 0.05 vs model group; ®P < 0.05 vs estradiol valerate group; “P <0.05 vs Shaofu Zhuyu Decoction (144 mg kg?)

group, same as below tables
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Table 2 Effect of Shaofu Zhuyu Decoction on ROS and malondialdehyde levels in endometrium of rats (X =+ s)

ZH 5] 7 & /(mg kg ™) n/ A ROS/(U mL ™) P4 S/ (umol L.71)
oyl — 10 180.03416.32 3.13+1.02
iRt — 9 258.16+19.62" 10.58+1.55"
TR ME — B 0.27 9 216.58+16.05" 555+1.11°
i CBe sy 144 9 235.74+18.55"" 7.844+1.27""

288 9 200.54+15.75""* 51241.03""4

*3 PERFANARBERERRMTHIEBERBOENE (X£s)

Table 3 Effect of Shaofu Zhuyu Decoction on embryo implantation rate and average number of blastocyst implantation of

rats (X+5s)
A5 7 &E/(mg kg™t n/ A WERGE R K% FIRE IR BN
pagil — 10 100.00 13.55+0.42
T — 9 33.33" 8.4640.31*
TR M — B 0.27 9 55.56" 11.564+-0.43"
WiZRes) ST 144 9 44.44"" 10.22+0.42""
288 9 88.89""4 12.05+0.38""4
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.

1 PEFRANKRFERRBETHHZE (HE, X100)
Fig. 1 Effect of Shaofu Zhuyu Decoction on pathological change of endometrium in rats (HE, < 100)
F4 PERRANARFEREY. FELEXMFERNEEENZIE (X£s)
Table 4 Effect of Shaofu Zhuyu Decoction on number of uterine glands, uterine blood vessels and endometrial thickness in

rats (Xzxs)
2H 53 5 E/(mg kg ™) n/ A T E R A TEIMEHRE/MN FE IR R /mm
Xt iR — 10 2.8540.65 4.12+0.84 415.25+33.65
T — 9 1.01+0.41" 1.52+0.76" 294.84+37.15"
TR ME — % 0.27 9 1.98+0.45" 3.45+0.89" 371.05+35.78"
DB 144 9 1.69+0.55"" 3.02+0.81°" 324.15+36.15""
288 9 2.24+0.56""* 3.72+0.91°"* 395.84+38.55""*
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4 g
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=24
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Fig. 2 Effect of Shaofu Zhuyu Decoction on expressions of
VEGF and KDR in endometrium of rats

*=5 VEERFANARTSME VEGF #1 KDR EARIAMENT (X+5)
Table 5 Effect of Shaofu Zhuyu Decoction on expressions of VEGF and KDR in endometrium of rats (X £ s)

415 Afmgkgl)  nisd e EORARER —
Xt FE — 10 0.584-0.08 0.55+0.05
i — 9 0.13+0.09" 0.104-0.08"
TR — E 0.27 9 0.3540.09" 0.3040.09"
Wi -8e st 144 9 0.3140.08"" 0.284-0.09""
288 9 0.454-0.08""4 0.444-0.09""*
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