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Abstract: [ Objective] To investigate whether the neurotrophin—4 (NT-4) in human follicular fluid (FF) and the ex-
pression of tropomyosin—related kinase B (TrkB) receptors in cumulus cells (CCs) have any correlation with the develop-
mental competence of oocytes.[ Method] FF and CCs were collected from 63 patients undergoing intracytoplasmic sperm in-
jection (ICSI) in the Reproductive Medicine Center from May to November 2020. NT—4 level in FF was measured by en-
zyme—linked immunosorbent assay (ELISA) method. The expression levels of two major TrkB isoforms, the full-length re-
ceptor (TrkB—fl) and the truncated receptor (TrkB—t1), were quantified in CCs by real-time PCR. The correlation of oo-
cyte maturation, fertilization and embryo development with NT—4 level in FF, TrkB—fl and TrkB-tl expression in CCs
were analyzed.[Results] NT-4 level in human FF was positively correlated with the number of normally fertilized oocytes
(r=0.250, P=0.048), available embryos (r=0.320, P=0.011), top—quality embryos (r=0.327, P=0.009) and top—quali-
ty blastocysts (r.=0.303, P=0.029). The expression level of TrkB—t1 gene in CCs was negatively associated with a higher
blastocyst formation rate (>60%) and top—quality blastocyst rate (=50%) [0.86 (0.60, 1.85) vs. 2.29 (1.09, 3.44), P=
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0.008; 0.84 (0.64, 1.45) vs. 1.73 (0.96, 3.14), P=0.031]. Multiple linear regression analysis showed that the number of
top—quality embryos was affected by the number of oocytes retrieved (P=0.001), FF NT-4 level (P=0.005) and the ex-

pression of TrkB-t1 gene in CCs (P=0.049).[Conclusion] FF NT-4 level was positively associated with oocyte develop-

mental competence, and it might play an important role in the development of oocytes. Over—expressed TrkB-tl in CCs

might be related to compromised oocyte developmental potential.
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W NT-4 4B SIS ] R 31.25 ~ 2 000 pg/ml.,
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Table 1 Baseline and treatment characteristics of 23 AEPF )ﬁ = 8] O i 8 ,]-_\—L YH B TrkB =k &
patients kK FE ?FS?
Iicms SEL) A [7) 1 T 5% Jik ] 619 904 240 0 P Trk B Al
Agelyears 3+39 TrkB-t1 15 /K P AR 45 St 2 fE 2 3 s .
Duration of infertility/years 4.4 +3.1 TrkB—fl Fl TrkB-t1 E;F Iﬁl 5[3 ?ﬁjﬁf@% (>75% Fl<
Body mass index/(kg/m*) 22+2.9 15%) T 2K (370% F1<70%) Ko A% T G 2R (>
Basal FSH/(U/L) Sl e 12 50% H1<50% ) 20 ] 1K Jo 2% 5 . TrkB-t1 78 5 42 Ik
AMH/(ng/mL.) 3622 B AL (2609 ) H i 3 5 0 3 1 TR MR MR
Antral follicle count/n 1452 41 ( <60%) [0.86 (0.60, 1.85) us. 229 (1.09,
Dose of gonadotropins/U 2200 = 730 3.44) . P=0.008] . 7 15 1 46 IR 2 41 ( 550% ) i 32
Gn s.timulation duration/days 11+£1.7 S T U R 22 (<50%) [0.84 (0.64. 1.45)
fq‘;irzvc‘:;‘;’:ytes’ " 1lo3i i: vs. 1.73 (0.96, 3.14), P=0.031]. TrkB—flFH7EAR
R es 17 [F) S R J 3 AN S B R A ] 9 2 TR TE 25 57 o
24 MRRERBEXEZESELMEE TS

Normally fe'rt'iliz"ed oocytes/n 7.1+34 b ﬁl‘jiﬂi‘ﬂﬁ Hﬁ‘;ﬁﬁj\j 25 0t ’ U /\fﬁﬁi" AMEL 25
e e o GG 033 NT—4 15D 5 T80 20 £ TokB-11 46
Top—quality embryos/n 41508 KKV, 3l o B AL A i A AR i 64T 2 SRt )
Blastocysts/n Ny 53T, 45 5 L3¢ 3. 1 o S it 4305z 4K o9 4 (P=
Blastocyst formation rate/% B 0.001)  BRYEL 3 1 NT—4 7K F- (P=0.005 ) 1 B Fr Fi A7
Top-quality blastocysts/n 17+2.1 YA R TrkB—t1 357K 520 (P=0.049) .

FSH: follicle—stimulating hormone; AMH: anti-Millerian hor- 2.5 AEEFREYRE FE P
mone; Go: ganadorophin MIT: meiaphase L ASTRV I R AT YR 235 Jmy 28 35 0] ) EL 35 an 6 4 BT
e R T W 2H A I8 1K T IF 4 R 2 (30+3.8 vs. 33£3 .4,
P=0.015) , NZ2AF FRA B o T AR AR IR 4H (3.3+1.8
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QI 6004 e 0 8 e QI 600-_".::&'_'__4’ <\{-
Z 4004 e Teete 3t Z 4000 Leett.y ” . g
= 2004 RAERY THENN &= 200 Segeety =

O T 1 0 T T T 1

0 5 10 15 20 25, 0 5 0 15 204

n n

- 1200+ o 1200+ 1200 120,303
E 10001 E 1000- € 10004 P=0.029
& 8004 2 800- D 800 e fe ey, .
& 6004 & 600- 5 6004 3
Z 4001 Z 400 g 4004 ¢« 3 °, .
<9 53
=200 =200 = 200 ! . .

C T T T 1 O T T T 1 0 T T T T T 1

5 10 155 0 5 10 154 0 2 4 6 8 10g
n n n

The correlation between NT—4 level in FF and A: the number of oocytes retrieved ; B: the number of mature oocytes; C: the number of normally fer-
tilized oocytes; D: the number of available embryos; E: the number of top—quality embryos; F: the number of top—quality blastocysts. FF: follicular flu-
id; NT—4: Neurotrophin—4; r: Spearman s rank correlation coefficient.

E1 IR NT-4KFS5RAEMERBEXES T

Fig.1 The corrlation between NT—4 level in follicular fluid and outcomes of ovary stimulation
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Table 2 Comparison of relative TrkB—fl and TrkB-t1 expression level in groups with different oocyte competence

(M (P, P ]
Items n TrkB—{l TrkB-t1
Oocyte maturation rate
High group (>75%) 36 2.07 (0.78, 4.71) 1.39 (0.84, 3.00)
Low group (<75%) 27 1.60 (1.07, 2.95) 1.49 (0.58, 2.36)
A -0.042 -0.750
P 0.967 0.453
Normal fertilization rate
High group (>70%) 36 2.26 (0.81, 4.71) 1.37 (0.91, 2.42)
Low group (<70%) 27 1.14 (0.66, 2.76) 1.49 (0.82, 3.40)
A -1.042 0.298
P -0.972 0.331
Top—quality embryo rate
High group (250%) 42 1.39 (0.80, 3.02) 1.00 (0.67, 2.40)
Low group (<50%) 21 2.44 (0.98, 5.91) 1.66 (1.17, 3.43)
A -1.589 -1.808
P 0.112 0.071
Blastocyst formation rate
High group (>60% ) 28 1.79 (1.07, 4.74) 0.86 (0.60, 1.85)
Low group (<60% ) 24 1.85 (0.81, 3.46) 2.29 (1.09, 3.44)
A -0.624 -2.662
P 0.533 0.008”
Top—quality blastocyst rate
High group (=50%) 18 1.45 (0.94, 3.61) 0.84 (0.64, 1.45)
Low group (<50% ) 34 2.07 (0.89, 4.24) 1.73 (0.96, 3.14)
zZ -0.289 —-2.154
P 0.773 0.031"

TrkB—fl: full-length tropomyosin—related kinase B receptor, TrkB—tl: truncated tropomyosin-related kinase B receptor; " P<0.05, ? P<
0.01.

2 2

& = & S &
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High low A High low B High low C High low D High low E

Relative TrkB—fl mRNA level in groups with different. The ordinate value has been taken as logl0. A: oocyte maturation rate. B: normal fertiliza-
tion rate. C: top—quality embryo rate. D: blastocyst formation rate. E: top—quality blastocyst rate. TrkB—{l: full-length tropomyosin-related kinase B re-
ceptor. The box plots represent medians and interquartile intervals and the error bars represent the minimum and maximum value.

2 AEEPFERE B 5P AR AR TrkB—fl 5%k 7K F LL 8

Fig.2 Comparison of relative TrkB—fl expression level in groups with different oocyte competence
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High low A High low B High low C High 1low D High low E

Relative TrkB—t1 mRNA level in groups with different. The ordinate value has been taken as logl0. A: oocyte maturation rate. B: normal fertiliza-
tion rate. C: top—quality embryo rate. D: blastocyst formation rate. E: top—quality blastocyst rate. 1) P<0.05, 2) P<0.01. TrkB-t1: truncated tropomyosin—
related kinase B receptor. The box plots represent medians and interquartile intervals and the error bars represent the minimum and maximum value.

B3 AEORFREE P BRI AE TrkB—t1 5Ri% K T LL i

Fig.3 Comparison of relative TrkB-t1 expression level in groups with different oocyte competence
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Table 3 Multiple regression analysis of potential variables related to the number of top—quality embryos

. Unstandardized coefficients . . Standardized
b Sb coefficients
Constant -0.631 1.184 -0.533 0.596
The number of oocytes retrieved/n 0.247 0.067 3.656 0.001* 0.396
NT-4 level in FF/(pg/mL) 0.004 0.001 2.937 0.005% 0.318
Relative TrkB—t] mRNA -0.292 0.145 -2.011 0.049" -0.218
Agelyears -0.178 0.859 excluded
AMH/(ng/mL.) -1.357 0.180 excluded

NT-4: Neurotrophin—4, FF: follicular fluid, TrkB—t1: truncated tropomyosin—related kinase B receptor, AMH: anti—Miillerian hormone. " P

<0.05, ¥ P<0.01.

vs. 5.2+3.1, P=0.017) . YPALI - NT-4 J 5P Frfook:
YRR TrkB—f1 I TrkB—t1 ZE A /K B TC R Z 2% 5

3 9t %

U1 & & W REZ 25 FIUR R 2 FP R 2R 5
B I B 15 v BT 9L YRR B e U 200 i 5 B 5 A A
B F W BE BASU , R SR T TE R Bl
RS ST A R B R . I GO BE Hh 2 A
NTs S H 32 1A 1 7K - & #& 305 B9 1 o 5 11 B9 52
TNREAH G . N 24 OF SR EE -G AR A8 DI i P opf &2
H: K A F (nerve growth factor, NGF) 7K & 3 Ft
TR, Bl S A TR S R VR B NGF 23 4] B 1 g
ST D A P 22 57 R (brain—de-
rived neurotrophic factor, BDNF ) 7K~ 5 Bl -7 gl 2R
J IR BRIE A, Buyuk %57 & SO0 HAH & T
W B 3 B OB 41 it Trk A 1 p75NTR 2635 1
WF5E NTs 78 U AR 5 P A9 A I Tk —20 T i
SE B - B AL A R

A5 K BN P R NT-4 7K -5 80119 %
B8 1 Y J VR i 0 5 2t 1 AH G, iX B 7R NT—4 1]
AESZIA T BP 1) &k B W fig . BDNF I NT-4 #f &
TrkB 2 1 i O AR, 76 B i SEAE FVE KR & o & 15
HFFEEZAEN , AL & R b RS A
HZEMERS . B B RTE /N R IESE NT-4
AEAE HE BN T2, {5 BDNF B 78 Z i FLsh ¥ S A
WIS BT AR R BT REAHOG . BDNF B4
/N BRI B 7 TV ML) % i ELRE RS A /)N R
PRSI LA IR T8 BT A AV RE IR AIG™ . 7E
4= IVM K 22 i3 i BDNF A5 1) T B -1 Jld 280 1 4 iR
R A B P BDNF 45 A A 7 51 1 2
U NG 2L 72 p A E 2R Y. B A BDNF
VB F M R 32 44, DL S e AT 2 1) i A B AR A2 A
FH, R FATTIA Ry NT—4 [5]RE R BE7E AR T hiih &
Bl B ETAEM . ABAREG I MEL T
NT—-4 520 N B8 & & 78 5 (1) HARVE ML, DL &
AR H A T IVM AR R rp e IR iR i, i 75 2L
Z 1 S B AR SRR S
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Table 4 Comparison of baseline and treatment characteristics of patients between different clinical pregnant outcomes

(M (P,;~P,,), (% +s)]

Items Pregnant (n=24) Non—pregnant (n=21) 74 P
Agelyears 30+3.8 33+34 -2.544 0.015"
Duration of infertility /years 33+1.8 52+3.1 -2.525 0.017"
Body mass index/(kg/m*) 22+2.8 22 +3.6 0.359 0.721
Basal FSH/(U/L) 59+1.6 6.6 +2.1 -1.286 0.205
AMH/(ng/mL.) 29+1.4 3.6+23 -1.066 0.294
Antral follicle count/n 13+ 4.9 14+ 5.6 -0.830 0.411
Dose of gonadotropins /U 2100 =710 2300 =770 -0.486 0.630
Gn stimulation duration /days 10+1.9 11+1.3 -1.186 0.242
Retrieved oocytes/n 12+4.1 12+3.5 -0.782 0.438
M I oocytes/n 89+3.8 9.8+3.3 -0.830 0.411
Normally fertilized oocytes/n 6.8+3.7 64+25 0.474 0.638
Available embryos/n 48+2.38 4.1+28 0.837 0.407
Top—quality embryos/n 4.0+2.7 32+22 1.018 0.314
Embryo transferred/n 1.6 £ 0.50 1.7 £ 0.48 -0.564 0.575
FF NT-4 level/(pg/mL) 542 (342, 669) 580 (269, 760) -0.262 0.794
Relative TrkB-fl mRNA 2.10 (1.00, 4.26) 1.60 (0.59, 4.82) -0.478 0.633
Relative TrkB—t] mRNA 1.66 (0.69, 3.58) 1.37 (0.86, 2.29) -0.387 0.699

FSH: follicle—stimulating hormone; AMH : anti—Miillerian hormone; Gn: gonadotrophin; M Il : metaphase Il ; FF: follicular fluid; NT-4:

Neurotrophin—4; TrkB—fl: full-length tropomyosin—related kinase B receptor. TrkB—tl: truncated tropomyosin-related kinase B receptor. ! P<

0.05.
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