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Abstract: Objective To research the effects of anti-mullerian hormone (AMH) and growth differentiation factor-9 (GDF-9) on
cyclophosphamide (Cy) reducing ovarian reserve. Methods Twenty-five adult female SD rats were used to remove the bilateral
ovarian tissues and cut them into 500 pm slices. The slices were divided into control, Cy, Cy + follicle-stimulating hormone (FSH), Cy +
AMH, Cy + GDF-9, Cy + FSH + AMH, and Cy + FSH + GDF-9 groups, and put into petri dishes including DMEM-F12 for 2 or 4 d.
Except the control group, the other groups were added with Cy 100 ng/mL, FSH 10 mIU/mL, GDF-9 100 ng/mL, and AMH 100
ng/mL. The contents of estradiol (E,) and inhibitant B (INHB) were detected by ELISA, the numbers of primordial follicles (PMF)

and atresic follicles were counted under light microscope, and the rat ovarian cell apoptosis was detected by TUNEL. Results @O
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Compared with the control group, the numbers of PMF were significantly reduced and the numbers of atresic follicles were increased
in Cy group. In Cy + AMH and Cy + FSH + AMH groups, the numbers of PMF were obviously more than those in the other groups
except control group. The numbers of PMF were significantly reduced and the atresic follicles were significantly increased in 4 d
culture compared with 2 d culture, @ Compared with the control group, the E, and INHB contents of rats in Cy group were significantly
Reduced; Those in GDF-9 groups were significantly increased, and the E, content of rats in Cy + AMH and Cy + FSH + AMH groups
was significantly increased. At the day 4, the INHB contents of rats in Cy + AMH and Cy + FSH + AMH groups were significantly
increased. 3 Compared with the control group, the apoptotic cells in Cy group were significantly increased. Compared with Cy group,
the numbers of apoptotic cells in Cy + FSH and Cy + GDF-9 groups were not significantly reduced, and the numbers of apoptotic cells
in Cy + AMH and Cy + FSH + AMH groups were significantly reduced. Conclusion Cy could accelerate the recruitment and
depletion of the PMF, so that the ovarian reserve is reduced and even failure. FSH and GDF-9 could accelerate the recruitment and the
development of the PMF, leading to more PMF into the growing follicle stage and suffering from Cy cytotoxic damage, so the PMF
stock is gradually depleted. AMH could restrain the PMF recruitment and development, thus slow down the acceleration of the PMF

recruitment and depletion by Cy, and protect the ovarian reserve.
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1.2 #&,

Cy FHYLIME S P 25 A IR A = A, S
08120821, LI #HE (AMH) (4984-10). 4K
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HARSATEFRBT 73 mdsm Cy 100 ng/mL. Cy
100 ng/mL~+FSH 10 mIU/mL. Cy 100 ng/mL+ AMH
100 ng/mL. Cy 100 ng/mL+GDF-9 100 ng/mL. Cy
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100 ng/mL~+FSH 10 mI[U/mL~+ GDF-9 100 ng/mL.
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MR FE 2 d ek 4 d )5, WHERFRI, H ELISA ¥4
MERE IR Eyw INHB (. AL BN R: %
FRvEERR S 50 pL AR —HEFLH,  AbH 5 bR A
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50 uL, MRS, 7S FE#EERNY 15 ming [V
JE LN AR 50 pL, FEMTRA), ZIERN;
B FRAXAE 450 nm PEBOGEE (4D s A FRTE
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MUY AL BT B K, 855K, 5 Cy 4tk
B, AHY B KPP ETHE, ERARE (P<
0.01); Cy+AMH 4 B, /K VI EmT Cy 4, 257
AWM (P<0.05), 45 Cy+FSH ALK, Cy+
FSH+AMH 4 E, /KFHIRFEIL (P<0.05).Cy+
FSH 41. Cy+GDF-9 41} Cy+FSH+GDF-9 4] E,
AP ERET Cy 414 Cy+AMH 41, Z5H BE
(P<0.05). 557 4d, K& A LI B,
KOV, SRR, 5 Cy 4lbbE, 24l Ey K
BT e, ERfAEEN (P<001); 5 Cy+AMH
ZHIL#, Cy+FSH 41. Cy+GDF-9 41 ) Cy+FSH+
GDF-9 41 B, /K VBT &, ZRBFEENE (P<
0.05).

RigE2d 5598 4d i, A4S Cy+AMH
HHT G B KPP ZERA LR, HRSHRETFE 4 d B
7% 2 d Ep 7K R BRI (P<<0.01).
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4520 G LA S I8 INHB /K, 45RRm], 5
Cy 4ltb%, A4, Cy+FSH 41, Cy-+GDF-9 41
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Cy #ltb%:, HiAth#&-4 INHB /KFW BT, Z9H
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2 LA HoA 4520 INHB /K1 W] S RRAR, 25 394
BEM (P<0.05),
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IHTfE INHB K FZERILCEEMN (P>0.05), LR
B IETFR 4 d BLET7 2 d INHB KB G, 2
SR EENE (P<0.01). 458 IE 1.

1 FHEEFEP E,. INHB KFELER (Xx£5,n=8)
Table 1 Comparison on E, and INHB levels in media of each group (x + 5, n=8)

m 5l E»/(pgmL™") INHB/(pgrmL™")

W3R 2d B3R 4ad W3R 2d B 4d
A 961.0+96.2" 904.1+119.6" 145.6+23.9" 134.1+28.0"
Cy 621.84+76.9 379.94+52.3 79.5+11.6 45.7+12.3"
Cy+FSH 749.5+72.6™ 481.1+61.5" 94.8+17.4™ 64.1+13.7"
Cy+AMH 646.24+82.0° 612.1+£75.4 73.5+12.1 83.4+8.7"
Cy+GDF-9 782.7490.3" 507.7+66.2" 102.0+14.9" 66.8+14.3"
Cy+FSH+AMH 690.6+66.04 552.5+83.3 842+1534 70.5+12.2"
Cy+FSH+GDF-9 825.84+125.9" 450.6+55.3" 115.7+16.8" 59.5+11.7"

5 Cy Ak "P<005 “P<0.01: 5 Cy+FSH4ltE: “P<0.05 *4*P<001; 5 Cy+AMH4l&: P<0.05 ™p<0.01: F%R
*P<0.05 TP<0.01vsCy group; *P<0.05 44P<0.01 vs Cy+FSH; “P <0.05 ™P<0.01 vs Cy+AMH; same as below
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221 URIEOM 5 2 d B4 d, RINA-4LEN EA
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Z T HAMSA AR, ZRaEREE (P<
0.05. 0.01); Cy+AMH. Cy+AMH-+FSH 412 |f]
R EN: 5 Cy 41ltE:, Cy+GDF-9. Cy+
FSH. Cy-+FSH-+GDF-9 #4A%: 00t 5 H W] g 1%
K, ZRAREE (P<0.05), W=&2HEERT
WEE.

FH2df4d 2z, A4, Cy+AMH
HIRFLINE B H AT 2= LR, RS 4R
4 d SR FE WA H I AR T 595 2 d(P<<0.05.0.01),

222 PHBIEEHL S5 2 d, KA 2 O ST 2 A
YEECH, SR EM, FA4YE Cy+AMH 483
b 520 P B O e 2 H BB Rk, 2 el WA TE (P
<0.05. 0.01); Cy.~ Cy+GDF-9. Cy+FSH. Cy+
FSH+GDF-9. Cy+FSH+AMH 412 [0 2 5% . 3%
PEo 5597 4 d, K5 20 N S 2R PR ORI H 45
FBHOR: FAMYS Cy+AMH 28 Al &2 P81 o1
TECH W R kb, 2 e B 2 ME (P<<0.05.0.01);
Cy. Cy+GDF-9. Cy-+FSH. Cy+FSH+GDF-9 £
A ZE S 0 2

HRETE 2 d P IR 4 d ML, A4S Cy+
AMH 4 P8R E H iy e 2 G W 1, AR &4l
BiFR 4 d POl H B 2 T 95 2 d(P<<0.05).
GERNIE 2,

x2 BAMRIMEFARIVEBAANBEINERABINEEB LR (x+5,n=8)

Table 2 Numbers of PMF and atresic follicles in ovarian tissue cultured ir vitro in rats of each group (x + s, n=8)

w ) GRFEN /A PR B/
KR 2d BIr4d Br2d gt 4d

= 113.25+17.75 108.02422.64 5944191 7.2942.01
Cy 71.25+15.28" 48.314+10.29" 14.40+£3.79""% 20.33+4.86™
Cy-+FSH 54.501+14.16" 33.074£8.5474 12.83 14617 18.774+5.04"
Cy-+AMH 90.13+15.41" 80.05+16.20" 6.89+2.11" 10.524+3.19"
Cy-+GDF-9 54.001+18.79" 35224107174 13.75+4.10" 17.73+5.92"
Cy-+FSH+AMH 88.25420.33" 726311520 10.03+2.78" 15.64+4.117"

Cy+FSH+GDF-9

53.625+13.99"

29.114+9.25"4

11.05+3.13"

17.26+4.01™*
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Fig. 1 Cell apoptosis of ovarian tissue cultured ir vitro in rats of each group
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