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1 2.2 BMSCs
Tab.1 Primers sequence POF ( P <
D, . Y
Gene Primers sequence (5°37) 0. 05) ’ POF BMSCs .
c¢MET F: AAGTCGGACCACAGCGAT
R: CGTTATCAAAAGTCTGTCGG (P <0.05); ~
HGF F: GATACCACACGAACACAGCTTT BMSCs (P<0.05);
R: TCATGGATCATACAGAATCA + AMD3100 ( P<
SDF4 F: GTTAGGGAAGGGCCCATAGC
R: GACCTTTTCTGAATAGTGGCTC 0. 05) °© L
CXCR4 F: TGCACCTGTCAGTGGCCG
R: CTGGCCTTCATCAGTCTG
GAPDH F: GGCCTCCAAGGAGTAAGAAA
R: GCCCCTCCTGTTATTATGG
Ih 4<% SDF4 (1 : 3 000) .
GAPDH( 1 : 3 000) .CXCR4( 1 : 4 000)
(1:5 000) I h. ECL
ChemiDoc MP
o Image] o
1.11 SPSS25. 0 1
o X +s Fig.1 Comparison of ovarian index in rats in each group
SNK—(] . P< a: Control group; b: POF group; c: Total saponins of astragalus
0.05 membranaceus group; d: BMSCs group; e: Combination group; f: Com-
bination + AMD3100 group; ~ P <0.05 vs Control group; *P <0.05 vs
2 POF group; ¥P < 0.05 vs Total saponins of astragalus membranaceus
group; VP <0.05 vs BMSCs group; “P <0.05 vs Combination group.
2.1 BMSCs AO-
AB.B-EP. VEGF. TNF-a. INF—y 2.3 BMSCs
POF AOAB.TNF-o INF~y POF
B-EP. VEGF (P <0.05);: POF . (P<
+BMSCs . 0.05); POF <BMSCs -
AOAB.TNF-oINF—y B-EP.VEGF .
(P<0.05); +BMSCs (P<0.05); +BMSCs
AOAB. TNF-u INF—+y R-EP. .
VEGF (P<0.05); + (P<0.05);
AMD3100 AOAB.TNF-a INF—y + AMD3100 .
B-EP.VEGF (P <0.05) . 2, (P <0.05) . 2 3.
2 AOAB.B-EP.VEGF.TNF-a.INF—y (xxs n=12)
Tab.2 Comparison of serum levels of AOAB B-EP VEGF TNF-o and INF—y in rats of each group(x s n=12)
AOAB B-EP VEGF TNF-« INF-y
Group
( ng/mL) (U/mL) ( pg/mL) ( pg/mL) ( pg/mL)
Control 0.60 £0.05 80.55 +3.96 260.67 £12.99 56.65 +2.34 25.54 £1.01
POF 1.94 £0.18" 41.15+2.03"  138.88£6.75" 123.34+5.78"  79.93+3.03"
Total saponins of astragalus membranaceus 1.23 +0.09% 47.73 £2.02%  152.26 +7.14*  108.54 +5.13* 68.89 +3.05"
BMSCs 1.04 £0.08* 56.69 +2.17*  180.54 +8.93* 93.23 +4.01* 57.78 +2.18*
Combination 0.73 £0.06*Y  68.83 £3.02%V 235.55 +10.64*Y 71.14 £3.13*7V  33.45 £1.58%Y
Combination + AMD3100 1.15 0. 124 51.77 £2.44%  168.85+7.15%  98.99 +4.05*  60.65 +2.93%

" P <0.05 vs Control group; *P <0.05 vs POF group; ¥P <0.05 vs Total saponins of astragalus membranaceus group; ¥ P <0. 05 us BMSCs group;

AP <0. 05 vs Combination group.
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2 HE %20
Fig.2 Pathological examination of rat ovaries HE x 20
a: Control group; b: POF group; c: Total saponins of astragalus membranaceus group; d: BMSCs group; e: Combination group; f: Combination +

AMD3100 group.

3 N N (x+s n=6)
Tab.3 Comparison of the number of mature follicles developing follicles and atretic follicles

in the ovaries of rats in each group(x +s n=6)

Mature follicles Developing follicles Atretic follicles

Group
( number) ( number) ( number)

Control 5.23+0.20 21.53 +1.05 2.45+0.12
POF 1.26 +0.10" 14.68 +0.63" 9.88 +0.41°
Total saponins of astragalus membranaceus 2.08 +0.13* 16.00 +0.71* 8.05 £0.39%
BMSCs 2.95+0.16* 18.17 +0.83* 6.78 +0.31*
Combination 4.34 £0.21% 20.22 £0.95%V 4.10 £0.19"Y
Combination + AMD3100 2.59+0.13% 17.78 £0.83% 7.03 £0.324

" P <0.05 vs Control group; *P <0.05 vs POF group; ¥P <0.05 vs Total saponins of astragalus membranaceus group; ¥ P <0. 05 vs BMSCs group;
AP <0.05 vs Combination group.

2.4 BMSCs BM-  ¢MET.HGF.SDF-.CXCR4 mRNA
SCs POF POF SDF . CX-
BMSCs (P>  CR4 mRNA (P<0.05); POF
0.05); POF .BMSCs - JBMSCs
BMSCs (P <0.05); ¢MET.HGF. SDF- . CXCR4 mRNA (P <
. BMSCs 0.05) ; . BMSCs
BMSCs (P <0.05); ¢MET.HGF.SDF- .CXCR4 mRNA
+ AMD3100 BMSCs (P< (P <0.05) ; + AMD3100
0.05) . 3, ¢MET.HGF.SDF4 . CXCR4 mR—

2.5 BMSCs NA (P<0.05) . 4,
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3 BMSCs
Fig.3 Detection of the proportion of BMSCs in the ovaries of rats

A: Flow diagram of the proportion of BMSCs in the ovaries of rats; B:
Statistical histogram of the proportion of BMSCs in the ovaries of rats; a:
Control group; b: POF group; c¢: Total saponins of astragalus membranaceus
group; d: BMSCs group; e: Combination group; f: Combination +
AMD3100 group; *P <0.05 vs POF group; P <0.05 vs Total saponins of
astragalus membranaceus group; ¥ P <0. 05 vs BMSCs group; “P <0. 05 vs

Combination group.

4 ¢MET.HGF.SDF1.CXCR4 mRNA (x%s n=6)

Tab.4 Comparison of cMET HGF SDFd and CXCR4 mRNA expression in ovarian tissues of rats in each group(x +s n =6)
Group c¢cMET mRNA HGF mRNA SDF4 mRNA CXCR4 mRNA
Control 1.00 0 1.00 £0 1.00 0 1.00 £0
POF 1.01 £0.02 1.02 £0.02 0.32+0.03" 0.20 +0.02°
Total saponins of astragalus membranaceus 1.19 +0.08" 1.23 £0.09" 0.44 £0.04* 0.29 £0.02*
BMSCs 1.54 £0.12* 1.57 £0.13* 0.58 £0.05* 0.40 £0.04*
Combination 1.95 +0. 15"V 1.83 0. 17%V 0.72 +0.07%V 0.70 +0.06%V
Combination + AMD3100 1.27 £0.12% 1.35 £0.14% 0.50 £0.05% 0.39 +0.03

" P <0.05 vs Control group; *P <0.05 vs POF group; ¥P <0.05 vs Total saponins of astragalus membranaceus group; ¥ P <0. 05 vs BMSCs group;
AP <0.05 vs Combination group.

2.6 BMSCs SDF- .CXCR4 (P
SDF4 .CXCR4 <0.05) ; . BMSCs
POF SDF- .CXCR4 (P SDF . CXCR4 (P <

<0.05); POF -BMSCs . 0. 05) ; + AMD3100
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SDFH . CXCR4 (P <0.05) .

4 SDF4 .CXCR4
Fig.4 Detection results of SDF4 and CXCR4
proteins in ovarian tissue
A: Protein expression blot; B: Statistical results of protein expres—
sion data; a: Control group; b: POF group; c: Total saponins of astraga—
lus membranaceus group; d: BMSCs group; e: Combination group; f:
Combination + AMD3100 group; “ P <0. 05 vs Control group; *P <0. 05
vs POF group; P <0.05 vs Total saponins of astragalus membranaceus

group; ¥ P <0.05 vs BMSCs group; “P <0.05 vs Combination group.
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The effect and mechanism of total saponins of astragalus membranaceus
combined with bone marrow mesenchymal stem cells in treating
autoimmune premature ovarian failure model rats by regulating

the SDF —1/CXCR4 pathway
Zhao Lina' > Zhang Chenming' > Sun Zixue’ Chen Jianshe’
"The Second Clinical College of Medicine Henan University of Traditional Chinese Medicine Zhengzhou 450046;

*Andrology and Reproductive Medicine Center Henan Hospital of Traditional Chinese Medicine
( The Second Affiliated Hospital of Henan University of Traditional Chinese Medicine) Zhengzhou 450002

Abstract Objective To explore the effect and mechanism of total saponins of astragalus membranaceus combined
with bone marrow mesenchymal stem cells ( BMSCs) regulating the stromal cell-derived factord ( SDF-) /chemo-—
kine receptor 4( CXCR4) pathway in the treatment of autoimmune premature ovarian failure ( POF) model rats.
Methods Rats were randomly divided into POF group total saponins of astragalus membranaceus group BMSCs
group combination group combination + SDF4/CXCR4 pathway inhibitor ( AMD3100) group and control
group with 12 rats in each group. Except for the control group all other groups of rats needed to construct a POF
model. After successful modeling treatment would begin. The drug injected into the tail vein once a week and the
drug injected into the abdominal cavity once a day for 4 weeks. ELISA was applied to detect the levels of anti ovari—
an antibodies ( AOAB) B-endorphin ( BP) vascular endothelial growth factor ( VEGF)  tumor necrosis factor—
o (TNF-«) and interferon—y ( INF=y) in serum. Changes in ovarian index were detected. HE staining was ap—
plied to detect the number of mature follicles developing follicles and blocked follicles in the ovary. Flow cytome—
try was applied to detect the proportion of BMSCs in the ovaries. QRT-PCR was applied to detect the mRNA ex—
pression of mesenchymal transition factor ( cMET)  hepatocyte growth factor ( HGF) SDFH  and CXCR4 in ovar—
ian tissue. Western blot was applied to detect SDF4 and CXCR4 proteins in ovarian tissue. Results Compared
with the control group the serum levels of AOAB TNF-« INF—y and the number of blocked follicles in the ova—
ries were higher while the serum levels of 3P VEGF ovarian index the numbers of mature follicles and devel-
oping follicles in the ovary the expression of SDF4 CXCR4 mRNA and protein were lower in the POF group ( P
<0.05) . Compared with the POF group the serum levels of AOAB TNF-o INF-y and the number of blocked
follicles in the ovaries were lower while the serum levels of B-EP VEGF ovarian index the numbers of mature
follicles and developing follicles in the ovary the proportion of BMSCs the expression of cMET HGF SDFA
CXCR4 mRNA and SDF4 CXCR4 protein were higher in the total saponins of astragalus membranaceus group
BMSCs group and combination group and the corresponding indicators in the combination group showed the most
obvious change trend ( P <0.05) . AMD3100 reversed the effect of total saponins of astragalus membranaceus com—
bined with BMSCs on POF rats. Conclusion The combination of total saponins of astragalus membranaceus and
BMSCs may inhibit inflammation in POF rats promote follicular development increase the proportion of BMSCs in
the ovaries and promote their homing by activating the SDF- /CXCR4 pathway thereby improving ovarian func—
tion.

Key words total saponins of astragalus membranaceus; bone marrow mesenchymal stem cells; autoimmune pre—
mature ovarian failure; ovarian follicle; homing; inflammation
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