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Abstract: [Objective] To explore the interacting effect of NT3 and LIF on the survival and initiation of primordial follicles, and
investigate the possible mechanism underlying NT3 contributes to follicular development. [ Methods] Ovaries from 4 day-old rats were
cultured for 14 days in the basic medium supplemented with NT3, LIF alone or combined. Fresh (fresh control, FC) and basic
medium cultured (cultured control, CC) ovaries were set as controls. The developmental stages and viability of follicles were assessed
using histomorphology and TUNEL labeling.  Immunohistochemistry for PCNA was performed to evaluate the mitotic activity of
granulosa cells. Measurement of androstenedione and estradiol in the medium was performed and the expression of KL mRNA in the
ovary was examined. [ Results] After culture, follicles sustained healthy and less apoptotic cells were found in the presence of NT3 or
LIF. Furthermore, the proportion of developmental follicles increased and the percentage of granulose cells that stained for PCNA was
significantly higher. However, when combined NT3 with LIF, no obvious additional effect was found. The expression of KL mRNA in
the NT3, LIF, NT3+LIF group is 3.38+0.43, 2.02+0.20, 2.07+0.21 times higher than in the CC group. [Conclusion] NT3, LIF
alone or combined had a stimulative effect on the survival and development of primordial follicles. However, there was no obvious
synergistic or additional effect between LIF and NT3. One of the mechanisms of NT3 underlying the initiation of primordial follicles
might activate c-kit/KL interactions.
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7% Al ¥ (neurotrophins , NT) 5 1 /2 T 4F #F 5% 1Y 4
S FATBETE B A B NT i ph 24 K
F (nerve growth factor, NGF) BEAE #E 45 3 O U 7] #7]
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WMEACE, 525 N AT H LU SE5E 40
AL (PCNA) e dlfb TUNEL 7= 4 #7 F1
PCR £l KL-mRNA A%k,
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A: primordial follicle; B: early primary follicle; C: primary follicle; D transitional follicle; E: pre—antral follicles; x 400
E1 BHMENSERE
Fig.1 Classification of early follicles
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Fig.2 Immunohistochemistry of PCNA in rat ovaries

A) TUNEL positive oocyte; B) TUNEL negative oocyte and

granuosa cell; x 400
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Fig.3 Immunohistochemistry of TUNEL in rat ovaries
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1.8 Real-time PCR
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PrimeScript ® RT Master Mix Perfect Real Time J5
2 AR AR REAR Y RNA W, R4 300 5% S5 U,
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CAT TG-3" , WS R AR 1 S2 512 5°
—GAC TAC AAT GGC CAC GTT GGT-3" F1 5" -
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Reseting and growing follicles / %
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1)P < 0.05 vs FC group; 2)P < 0.05 vs CC group
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Fig.4 Resting follicles and growing follicles
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2.3 TUNEL %% 2L 1F4) UP 8 K 8] J5 28 A B9 0
TiER

TEFERE R IR 4 (3L 304 ANBE ) A LIF 41 (3t
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LIF 2H B 82 (] 5 1) 98 748 BRI, 5 NT3 20 NT3+
LIFZ LA A Gt 22 5% (P < 0.01) .
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RT-PCR el 25 3 7w, DAFEREE: SR AN
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Table 1 Number of viable follicles in 5 groups

Treatment FC(n=12) CC(n=16) NT3(n = 14) LIF(n =13) NT3+LIF(n = 18) P value

Total follicles 139 + 32.32 129.1 £ 26.6 136.4 £ 11.8 125.7 £ 6.11 126 +7.55 P=0.128
FC: fresh control group; CC: cultured control group
F2 HEANPEPERRIVAHLLH

Table 2 The percentages of follicles at different stages in all treatment groups (%)
Treatment FC(n=12) CC(n=16) NT3(n = 14) LIF(n =13) NT3+LIF (n=18) P value
Primordial follicle 66.87 £+7.45  60.52 +5.22 40.66 + 7.4? 42.33 £ 11.2"2 40.76 + 5.27Y» < 0.001

Early primary follicle 25.51 £ 6.01  28.28 + 5.41 31.6 + 6.34V 30.94 + 6.60" 34.64 +7.12V% 0.047
Primary follicle 343 +1.87 8.04 +2.74 13.76 + 6.08V% 11.47 + 4.639% 15.45 + 4.42V% <0.001
Transitional follicle 3.07 £ 1.58 2.48 +0.84 7.12 + 4.40V% 8.71 +5.70"» 6.27 + 3.30"% < 0.001
Pre—antral follicle 1.10 £ 0.53 0.68 + 0.84 6.56 + 4.20V% 6.63 + 7.38V% 2.35 +2.969% < 0.001

1)P < 0.05 vs FC group; 2)P < 0.05 vs CC group; 3) P < 0.05 vs NT3 group; 4) P < 0.05 vs LIF group; 5)P < 0.05 vs NT3+LIF group
®3 HAPEHIE PCNA HRIXFR

Table 3 The percentages of PCNA positive follicles in all treatment groups (x+s)
Treatment FC(n=12) CC(n=16) NT3(n =14) LIF(n =13) NT3+LIF(n =18) P value
PCNA negative 65.83 £2.34V999 5524 £ 2,699 46.8 £ 2.98 45.09 +2.69 46.69 +2.08 0.005
PCNA positive 34,17 £2.349999 44,777 £ 2.69V995 532 + 2,98 5491 £ 2.69 53.31 £2.08 0.005

1)P < 0.05 vs FC group; 2) P < 0.05 vs CC group; 3) P < 0.05 vs NT3 group; 4) P < 0.05 vs LIF group; 5)P < 0.05 vs NT3+LIF group

F4 BEFAMEERAMATELY

Table 4 Proportions of TUNEL—positive cells in rat ovaries

Basic group(n = 16) NT3 group(n = 14) LIF group(n = 13) NT3+LIF group(n = 18) P

TUNEL positive 17.55+1.9329 15.01 =+ 1.84 12.58 £ 1.05"% 14.22 + 1.28 <0.01

1)P < 0.05 vs NT3 group; 2)P < 0.05 vs LIF group; 3)P < 0.05 vs NT3+LIF group

x5 BABAFFRPERZMRATEE
Table 5 Levels of androstenedione in different groups during culture (pg/ml)
Day2 Day4 Day6 Day8 Day10 Day12 Dayl14
CC 0.052 £ 0.014  0.071 £ 0.021 0.090 = 0.078 0.057 £ 0.021 0.046 = 0.011 0.041 £ 0.007 0.037 + 0.006
NT3 0.093 + 0.061 0.042 + 0.009 0.033 £ 0.001 0.029 +0.002 0.036 £ 0.006 0.032 +0.001 0.064 +0.043
LIF 0.039 £ 0.004  0.036 + 0.002 0.045 £ 0.012 0.098 +£0.053 0.111 £0.060 0.082 +0.039 0.039 + 0.001
NT3+LIF 0.046 £ 0.036  0.082 + 0.050 0.077 £ 0.030 0.049 £ 0.020 0.032 £ 0.010 0.031 +£0.004 0.035 + 0.005
P value 0.509 0.41 0.647 0.195 0.086 0.111 0.299
Fo6 BABARFIRPUEZEZKFEN
Table 6 Levels of estradiol in different groups during culture (pg/ml)
Day2 Day4 Day6 Day8 Day10 Day12 Day14
CcC 61.33 +17.24 64.67 £6.35  71.67 £10.69 68.00 +2.83 6533 +12.06 5833+9.5 66.00 + 7.81
NT3 56.00 + 4.24 63.50£7.78 54.00 £2.83 56.50£6.36 66.00 +8.49  66.00 £0.01 62.50 + 10.61
LIF 67.67 £ 9.87 50.00 £3.46  56.33 £21.94 63.67 £16.86 64.00 +16.52 61.00 £ 16.09 63.33 + 15.57
NT3+LIF 61.67 +7.37 61.00 £5.00 58.67 £9.50 49.0 £ 13.08 53.67 +3.06 51.0 £ 8.49  49.67 +3.79
P value 0.813 0.065 0.497 0.517 0.642 0.506 0.402
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KL mRNA
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Fig.5 Expression of KL mRNA response to different

treatment
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JERS K, 2009 4F Nilsson 252 58 U9 5L Hh 77 7E
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SRS B & L, W NT3 J5 B A= K o
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B AR I, BRREA0 AR UKL 40 i PCNA 3%
R BN, P K I T A s, A
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IS [ 2R A B P S D) RE R B U7 IfT, #H
B 7 5% 248 el 60 0 248 P2 7 LH R0 FSH /R
L) 58 A, FRATTAE RS SR b ] AGHI 0 A A
TEER S, HRAR AR TR ERLR ST bR LA 43k S
K EWRE S, X5 George 1 WEX—3 . Waraksa
SEUS LB B AR R ANAS I NT3 BEAE I U1 Ai7 51 0 M
TR SR BRI FRATT I v b A
FI KRB RS LA E B 225, X
—J7 M7 NT3 A1 LIF 72 5 W 5036 % & Fr B nl fig
ARG RS I VERT s 55— 71,
TR A B BE ST DRI I A BB B e i
FA TS5 Pl FH AT A 4 d LR, B h AY R 4y
BRI GRS ORI, O R4 i R R 580 e R
PRI ASURL 20 L, FSH A2 A 1 AR TE 7, B B 11 B
HWIFARES A RS EEE S, Ik, RN FRELR
PIEL, A —/NEBA B4 K B B GI  J SE i
GRYRE /IR ER |, LABUE IR R KRR,
T3 8 P SRR P B AS 2 LA R0 AG ) H 2
(] F) 22 57, 3 T i — 25 A GRS
3.2 NT3RHINEE A BT ATEENL &l

YRR A5 S AT E B AR
A4 UKL 20— B B2 AE | SR i - U0k 40 it
() AR ELAE A 8] Nission 82 AEDRREAI L | &
P NT3 B4 S SZ2 AR TekC | T 78 J0RE 48 B A ] 5
YA IV A W EEH] TrkC 35 o BRI NT3 (1)
YERALHIBE T 5 U9 B4R _E 1) TrkC 254 41, ]
fie 5 LIF® bRGF!AE P {2 i 5Py & & I HLT AH
01, 38 3 34 H R 10 ek A i BB e
[F1) 5 200 i B B BRI, Ji Bh R LR i A, T
PRUT NT3 AT REVEFHPLE], FRATTA I 1% 5% )5 O £
141 KL mRNA [3RIAKF-, KL ZEBF A F
AR FH C A5 20 20N 205 3 7 IR Rk 40 i 1
c—Kit SZ A HE I 4G B 6 5 s AR K Rl as 7 A Tt
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TET 3.38 4%, W] NT3 Lk BR i Ak K& & L
il 22— Al A T b KL BE R % S A 50
TERZ R G  NT3 Al i Pen/ B N B LA -3
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Akt 5 10 BP0 0 240 M 0R T2 AR B & F oh
PI3k/Akt {5538 B & AT KL A 2 5 46 09 i 19 &
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STUA 240 B | B 9 RS 248 L A 248 R ) S5 240 B 1 £
SAL S B SY E & BE bFGEF | LIF 1 KL 45 [
T HIAHEAE 2, D IR kB S 2 R A
Z P25 LA AN AT
WFFE 45 AR NT3 1] BB A 2% 46 Hh i — A ik
AR
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P 2278 3% R 7 () BH S BRI VE . RSN 3%
MBUREA 2245, LIF R] Pipla] NTs fi W2 #2870 i 1
A LG , TAE 45 R R B9 A0 B4R FH v, LIF D
NT3 (0 FIVE A B 2 e ZARMASE, A
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