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Repair of premature ovarian failure in rats by transplantation of human
umbilical cord mesenchymal stem cells

TAN Li"?*, MAO Xiguang'*, ZHONG Ying®, LIU Jing’
(1. Reproduction Center, Affiliated Hospital of Southwest Medical University, Luzhou 646000, China.
2. Reproduction Center, Chengdu Xigiao Women’ s Hospital, Chengdu 610000 )

[ Abstract]  Objective To investigate the mechanism of transplantation of human umbilical cord mesenchymal
stem cells (hUCMSCs) in the repair of ovarian function in rats with premature ovarian failure (POF). Methods Thirty
female specific pathogen-free Sprague-Dawley rats were divided into two groups: ten were used as the control group, and the
other 20 rats used to establish a POF model. The POF model rats were divided into a model group (10 rats) and hUCMSCs
transplantation group (10 rats). The changes in the follicles and ultrastructure of ovarian tissues were observed. The serum
levels of estradiol (E2), follicle-stimulating hormone ( FSH) , anti-Mullerian hormone, reactive oxygen species ( ROS) ,
and 8-hydroxy-2’ deoxyguanosine (8-OHdG) were detected by enzyme-linked immunosorbent assay ( ELISA). The changes
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in superoxide dismutase 1 (SOD1) and uncoupling protein 2 (UCP-2) proteins were detected by immunohistochemistry and
western blot. Results  Pathological examination using hematoxylin-eosin staining showed that compared with the control
group, the number of atretic follicles was increased and that the number of growth follicles decreased in the model group (P
<0.05). The number of atretic follicles decreased and the number of growing follicles increased in the hUCMSCs
transplantation group compared with the model group (P<0.05). The electron microscopy showed that after transplantation
of hUCMSCs, the nuclei of ovarian cells appeared, the nuclear membrane gradually recovered, and a small number of
organelles appeared. The ELISA results showed that the levels of serum LH, FSH, ROS, and 8-OHdG in the hUCMSCs
transplantation group were significantly lower than those in the model group (P<0.05), while the levels of E2 in the
hUCMSCs transplantation group were significantly higher than those in the control group and model group (P<0.05). The
immunohistochemistry results showed that in the model group, the number of UCP-2-positive and SOD1-positive cells was
increased, while those in the hUCMSCs transplantation group decreased. The western blot results showed that the expression
levels of SOD1 and UCP-2 in the ovarian tissue of the model group were significantly increased compared with those in the
control group ( P<0.05). After transplantation of hUCMSCs, the protein levels of SOD1 and UCP-2 were significantly lower
than those in the model group (P<0.05). Conclusions Transplantation of hUCMSCs can reduce the oxidative stress
response by reducing the expression of SOD1 and UCP-2 and ultimately promote the repair the ovarian function in rats.

[ Keywords] human umbilical cord mesenchymal stem cells transplantation; hUCMSCs transplantation; premature

ovarian failure; ovariaan function; pathology; ultrastruxture; rat
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Figure 2 Pathological changes in the ovarian tissues of rats in each group. HE staining
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Table 1 Comparison of follicular counts in the rats of each group

2551 AR IR P Bl B 7t K
Groups Growing follicles Atretic follicle Corpus luteum
Xt B4 Control group 33.5+7.2 9.7+3.1 15.7£2.8
FERIZH Model group 20.4+7. 3% 20. 6+5.9* 14.324.2
hUMSCs % #i4
s B 29,32, 9" 12. 151, 9 11.7+1.5

hUMSCs transplantation group

T 5 X BRI EE 2 P<0. 055 SAERIZIH 1L, " P<0. 05,
Note. Compared with the control group, *P < 0.05. Compared with the model group, "P < 0. 05.

F2 HAKRBIMEHRZREAKFLB(n=10,5+s)

Table 2 Changes of serum hormone levels in the rats of different groups
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Note. Compared with the control group, *P < 0.05. Compared with the model group, "P < 0. 05.
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Figure 3  Ultrastructural changes of the ovary tissues of rats in each group
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Figure 4 Changes of serum 8-OhdG and ROS in the rats of each group
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Figure 5 Expressions of SOD1 and UCP2 proteins in the rat ovarian tissues
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Figure 6 Expression of SOD1 and UCP2 in the rat ovarian tissues
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