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Effect and Mechanism of Cuscutae Semen Total Flavonoids Combined with
Tripterygium wilfordii Polyglycoside Tablets on Ovarian Germline Stem Cells of
Physiological Mice by Notch Signaling Pathway
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[ Abstract] Objective: To observe the effect of Cuscutae Semen total flavonoids combined with
Tripterygium wilfordii polyglycoside tablets (TWPT) on ovarian germline stem cells of female physiological
mice through neurogenic locus notch homolog (Notch) signaling pathway. Method: Sixty female Kunming

mice (5 weeks old) were randomly divided into normal group, Tripterygium wilfordii polyglycoside tablets
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low- , high-dose groups (13.65 mg-kg'-d' and 27.3 mg-kg'+-d', 1 and 2 times clinical equivalent dose) ,
Cuscutae Semen total flavonoids low- and high-dose groups (150 mg-kg'-d' and 300 mg-kg'-d"') , and
combination group (13.65 mg-kg'+d' TWPT and 150 mg-kg'-d" Cuscutae Semen total flavonoids) , with 10 in
each group. After 3 weeks of continuous administration, the uterus/brain and ovarian/brain indexes were
calculated, and the pathological changes of ovarian tissue were observed under light microscope. The content of
estradiol in serum was determined by enzyme linked immunosorbent assay (ELISA ). Immunofluorescence assay
was performed to observe the expressions of germline stem cell markers in ovarian epithelium, including mouse
vasa homologue (Mvh) , octamer-binding transcription factor 4 (Oct4) , tyrosine-protein kinase receptor (c-
kit), Nanog, Notch signaling pathway molecules, neurogenic locus notch homolog protein 1 (Notchl) , hes family
BHLH transcription factor 1(Hes1), and jagged canonical Notch ligand 1 (JAG1). Result: Compared with the
normal group, low and high doses of TWPT had no significant effect on the uterus/brain and ovary/brain indexes
and the uterus and ovary morphologies of mice, while only the number of atretic follicles was increased (P<
0.01). The expressions of ovarian germline stem cell markers and Notch signaling pathway molecules had a
decreasing trend in TWPT low-dose group, while the expressions of Mvh, c-kit, and Nanog were down-
regulated (P<0.05, P<0.01) and the expressions of Notchl and Hes1 were also reduced (P<0.01) in TWPT high-
dose group. However, the above indexes were increased in Cuscutae Semen total flavonoids low-dose group (P<
0.05, P<0.01). Compared with the low does of TWPT group, the combination group had a decrease in the
increased number of atretic follicles (P<0.01), an improvement in the down-regulated expressions of Mvh and
Nanog (P<0.01) , and an increase in the expressions of Notchl and Hesl (P<0.05, P<0.01). Conclusion:
Ovarian germline stem cells are the source target of the reproductive toxicity of TWPT. Cuscutae Semen total
flavonoids participate in the regulation of the germline stem cell pathways to alleviate the reproductive toxicity
caused by TWPT, and its mechanism of action may be related to the Notch signaling pathway.
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combination; ovarian germline stem cells; neurogenic locus notch homolog protein (Notch) signaling pathway
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F1 BEABRSEHARELTEERMNMRFE . IWERERRENME E,H M (3+s,2=10)
Table 1  Effect of Tripterygium wilfordii polyglycoside tablets and Cuscutae Semen total flavonoids on uterine, ovarian organ and serum

estradiol of mouses (x+s,n=10)

4151 Hl A /mg kg BT 521U I3 2 50/ % T e IE I ZR 250/ % E,/ng-L"
IEHH 6.46+1.48 32.80+13.19 712.64+95.83
AL I AR 1 4 13.65 6.50+1.98 33.69+12.05 716.18+92.95
T Z AT s A A Al 27.3 6.13+1.14 30.01+6.02 694.46+123.05
Bl R4 13.65+150 6.35+0.90 37.58+15.43 795.22+103.91
B 22 S5 TR AR e 4 150 6.86+1.34 38.46+18.47 732.13+64.77
B 2L B i ) ek 4 300 7.04+1.30 38.32+12.00 719.55+79.71

BEZ A R AL/ RO S 40 O i B A R R, 5 AN T el O S i A
N2 AR B 4L H g, B AR 4L AT BN B (P<0.05), W2 A1,

®2 EAEBSHRARELTREMMNMNRMNEALFREZHZM (I£5,n=10)

Table 2 Effect of Tripterygium wilfordii polyglycoside tablets, Cuscutae Semen total flavonoids on ovarian histomorphology of mouses

(x+s5,n=10) A~

415 Fl 4t /mg - kg PENTIRIoR EIRTUTERTUG S G S YRR 3 AR J5 4 B 0 4
EH A 25.98+9.83 1.40+1.14 0.67+0.82 9.05+3.67 10.20+3.90
TR 2 AR i 4l 13.65 30.00+8.34 9.17+5.15" 0.17+0.41 8.83+2.71 4.50+1.87
TN LAl Al 27.3 27.50+12.96 9.67+4.18" 0.00+0.00 7.83+3.25 6.33+4.03
Jid (1 4 13.65+150 39.17+9.54 3.00£1.10% 0.14+0.38 9.86+4.85 13.00+7.85%
B 22~ SR TR AR ) a2 150 41.50+10.39 6.17+3.82 0.17+0.41 12.67+6.22 11.50+6.16
B 2 - S S T v 7 o A 300 31.14+10.90 2.43+0.53 0.13+0.35 11.13£5.72 9.00+4.96

TE 5IE %4 AV P<0.01; 575 A BEZ 1 85 20 He % 2 P<0.05,7 P<0.01
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Fig. 2 Effect of Tripterygium wilfordii polyglycoside tablets and Cuscutae Semen total flavonoids on ovarian reproductive stem cell markers
in mouses(IF, *x600)
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Table 3  Effect of Tripterygium wilfordii polyglycoside tablets and Cuscutae Semen total flavonoids on ovarian reproductive stem cell

markers in mouses (x+s,n=10)

2190 # 4 /mg- kg Mvh/1x10? Oct4/1x10° c-kit/1x10? Nanog/1x10?
ERA 21 102.10+1 181.63 19 755.40+1 064.01 16 733.80+907.26 18 408.45+1 300.50
CIEN EA ¢ 13.65 17 846.32+406.35 18 573.35£764.46 14 423.52+1 53239 14 148.46+3 342.15
FHOWEL AT B R a A 27.3 15 887.07+1 089.60% 17 129.56=1 328.95 11 510.15%1 620.96" 12 030.34+1 129.66”
Fefhal 13.65+150 22 657.60+1 757.52° 19 907.99+669.72 18 785.60+2 962.35 22 499.22+3 043.04>
H 2k - R AL 2 Al 150 26 638.72+2 525.76” 21 583.01+2 096.85 21 532.83+1 028.30") 23 614.00+674.72"
22 R TR g ) e 300 22 311.93+1 26523 20 253.38+295.71 19 114.52+2 344.00 20 588.84+933.68

W HIEH AL Y P<0.05,2P<0.01; 55 A BEZ 1 A 87 14 L& * P<0.01
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Fig. 3  Effect of Tripterygium wilfordii polyglycoside tablets and Cuscutae Semen total flavonoids on ovarian Notch signaling pathway

molecule in mouses(IF, x600)
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x4 BELABEZERRELZTFREMM/NRIMELALAF NotchFSER S FHHI (X+5,2=10)
Table 4 Effect of Tripterygium wilfordii polyglycoside tablets and Cuscutae Semen total flavonoids on ovarian Notch signaling pathway

molecule in mouses (x+s,n=10)

21 5 i /mg kg Notch1/1x10? Hes1/1x10? Jagged1/1x10?
IEH 4 21 962.58+1 726.34 19 974.23 .41 472.38 21 624.53+1 315.80
T2 A AR Al 13.65 18 255.17+2 194.26 17 640.90+577.89 18 838.37+1 424.64
FOMEZAT B Rl Al 27.3 14 032.23+326.30% 15 431.57+£950.93% 17 870.38+2 364.31
FCfhal 13.65+150 24 575.48+3 052.76" 22 484.18+1 921.45Y 22 432.07+1 859.45
H 2k R WAL = Al 150 27 842.60+1 600.33" 24 406.37+2 748.14 23 290.74+2 442.95
H 22 R T 1 ) AL 300 24 181.23+1 326.93 22 769.00+£554.18 22 361.78+1 350.29

TE S5 IEH 4 A Y P<0.05,2 P<0.01; 45 75 A BE £ 4 )4 850 4 40 He & ¥ P<0.05,%P<0.01
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