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ABSTRACT Objective To observe the effects of transcutaneous electrical acupoint stimulation ( TEAS )
on the brain derived neurotrophic factor ( BDNF ) expressions and the outcomes of in vitro fertilization ( IVF ) .
Methods A total of 200 women underwent IVF from September 2018 to September 2019 were enrolled this
prospective study. They were assigned to the TEAS group and the control group by random digit table, 100 cases
in each group. Patients in TEAS group received TEAS before the IVF cycle for two menstrual cycles. The concrete
acupoints were Guanyuan ( RN4 ), Zhongji (RN3), Sanyinjiao ( SP6 ), Zigong ( EX-CA1) Tianshu ( ST25 ),
Shenshu ( BL23 ), Yaoyangguan ( DU3 ), vital gate (DU4 ) . Patients in the control group received placebo
electrical stimulation before the IVF cycle for two menstrual cycles. The content of BDNF in both serum and
follicular fluid, the dosage of gonadotropin ( GN ), fertilization rate, excellent embryos rate, embryo implantation
rate, clinical pregnancy rate, live birth rate and other IVF related indicators were observed between the two groups
on the 3rd day of menstrual cycle, the day of triggering and egg collection. Results The content of serum BDNF
on the 3rd day of menstruation increased significantly in TEAS group ( t=-5.853, P<0.01), and the content of
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serum BDNF on the trigger day was higher than that in the control group ( t=2.535, P<0.05 ) . Moreover, the BDNF

level in follicular fluid was significantly higher in the TEAS group than in the control group (t=2.928, P<0.01) . The

dosage of GN in TEAS group was lower than that in the control group ({=-3.782, P<0.01), the fertilization rate

was significantly higher than that in control group ({=2.827, P<0.01 ), and the excellent embryo rate on the 3rd

day was significantly higher than that in control group (t=-2.059, P<0.05) . The embryo implantation rate, clinical

pregnancy rate, and live birth rate in TEAS group were higher than those in the control group, but the differences

were not statistically significant ( x ?>=1.519, 1.800, 0.695, respectively, P>0.05) . Conclusions TEAS

treatment up-regulated the levels of BDNF in serum and follicular fluid, reduced Gn dosage in IVF cycle, and

elevated the fertilization rate and high-quality embryo rate. Elevated BDNF level might be important factor for TEAS

to improve IVF pregnancy outcomes.
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5 T 5t T4 4 21 (World Health Organization,
WHO ) $dligiit, ®IKE R IH LR 2GER B F Y
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JEE T Bkt Figs ' IRANSZ K — IR RHE Cin vitro
fertilization-embryo transfer, IVF-ET) £ K H §ij i
BT AIERN T HF Bz —, FRES. A3 &
Trey R R IVE %, — RS TAES
% AR 2L IIEMER 2 5 (brain derived
neurotrophic factor, BDNF ) J&#l 28 37 E MR
Bz —, BRAEWESY & BLOR i i BDNF & i f Ik mT
REL T I, IVF IR RRFEAR R RN 2 — B s &
M, A BDNF EEHh AR TR EME, TR
#( BDNF 1Y% 66 i 2 HE2 i 42 (Val) 748N
HmzliR (Met), EIfTiERY BDNFMet 485, %748 5
FE AT P R A 0 He 2 o S A HERY 40%~60%,
T BRI BDNF 7 40 P9 s i B il ', 3
BDNFMet 742 5 #5715 3 76 /b SRR Tk A7 0 s 14
" BDNF 7k F °, BDNF Val66Met % [A 71 43 4y Val/
Val, Val/Met, Met/Met 3 1~ 4, AW 5% 4K Val/
Val 21 B AR

I AR v B A A R R N TSR TR YT, B
157 —SepR, I & BUE I AT L) L % BDNF 7
RIRIHGU 225k O, AHIFSE 8 3ok X 28 e oA f ]
# (transcutaneous electrical acupoint stimulation,
TEAS) 697 J5 & & \VF 45 J&y K I 3 A1 B 36 3 vh
BDNF & &ilfr0#r, BIEHT TEAS Xf 7 BDNF
R IR S IVF GEIRES Ry i GE HL ]

BEEHE
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TR ELT IVF;(3) 4E#E 25~38 % 5(4) kAT IVF 45
(5) BDNF Val66Met % [X # 4 Val/Val 1 £ %5 (6)
g I B A A .

3 HEBRARME (1) PRI RRITIN K N RS
TR H; (2) WIVEFUKES; (3) ARER
TR BP L5 %P e S B0 H U RE M E A2 W
B

4 ekl 200 4k 2018 429 H—2019 4
9 H 7 1l 7R v B 25 K 22 5 g 5 e A A IS 2 B
17 IVE-ET (R 22 0 i &, 4% BB AL B R 40
TEAS 41 Fxf B4, 54145 100 fil, 1 2 — i 9kt
(%1) i, ZRYMEGEI¥E X (P>0.05), &
WFFE 28 1L 2R3 S 24 K5 — [ 2 e e 3 51 2ttt
( No.2017SDZDEY-003 ),

®1 PHBHRILE (X+s)

TEAS 100 31.36+3.37 451+1.94 23.63+296 7.02+1.65
XfiE 100 31.21+3.37 4.85+2.05 23.53+3.54 6.84+1.65
t 0.313 -1.172 0.217 0.767
P 0.755 0.243 0.829 0.444

T FSH e B AR iR
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51 EHERGIT Ik WAL TE IVE B AL HEEp
A3 R 45T TEAS S22 BERIEGRYT 1 4~ H &4
R YR, L2 7R, S RS %
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itz (RN3), =F38(SP6). +& (EX-CA1)., X
X (ST25). a7 (BL23). BEFH S (DU3). firl]
(DU4 ), PRLL S BRI L 58 4 M) .
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TEAS 2L 1 FC oz ph 2 A (HANS,
RO EITRHEABRAF ) #1T TEAS JRYT, MRk
oM 2 Hz, HIFIREY 20~25 mA, DL H 4T E
R, 30 min/ ¥R, 1R R, X HRZR e et A e =X
ARG TIRYT , 38 AR R s 3 s,
151k 7 s, ZURIRBIZENGTY B, ARFIRITICR,
TZANE B2 SR FH C AR BTN S i 7 KR s AR 65 v
BEEsE M,

5.2 il EMALHEIN AT ¥R 00 I
K ZREPTT, R REE AT RR RS 4 T AR R
( gonadotropin, Gn, §iH %, 751U/ 32, N k4
AR ERH 25 ), A4S 180706 ) fEHEEN, HRE
IR KN B B R KRB 25 5 &, 3 S L AR
PPPI E AR 18 mm B 25T A B AR P IR R IR
ML, 36 h J5HON . MELC S IVF 45 )5 (f0dE3Rom%L.
ZREF B 3 KRR . IRIRAE R | IR R IR
FARTL™ % . 167K ), g 3 A N 2R b o
SEPWHBRBE . KA, TBE. B/ H I
FRUR B R HATIAL, KO RER ER, 5 3 K
I E D 6 g, BPRER KNS R RN,
JG (5% ) R < 20% 119 50 24 IR IR B 2 M 56 3 K
PRI LR "

6 WEAE bR S AN 57k

6.1 BDNF &l 4350 4 flya 7y i H &
853 K. EMHNAYT IR H 45 3 K. AL H R
AMEIMAS 2 mL, S E g R AT -80 T, MR H B
BB F O 10 mL ( TG W i e ), B L3 PR A7
T -80 C. %/ BNDF Emax #5543 #1 Z24: ( BDNF
emaxw immuno assay system, Promega, USA )
I it 77 AN BRI Y BDNF 7 i,

6.2 WEICSK IVF 45 4Gk EL. SZHE %
55 3RMNR | PREFR | IR RIEIRR . HIRT=R
W=, ZAEHR (%) = 32K I8 S50 R0 S x
100%; 55 3 RAEME (%) =5 3 KA OGP 20 5
B 5 3 REPAIEEEL x 100%; IEEFHEER (%) =
B MR TA Y 4T 2 BB/ BRI G B x 100% 5 1Ifi IR
TEIRE (% ) =B A IAAT L 2 19 J5 1155/ # A 5] 40
H x100%; ARG =% (%) = A 2RI ™= J6 15/
I A 4 UIR JE 910 x 100%; 3577 % (%) = 162250 I
JEIHER | AR JEIEL x 100%.

7 Gk SPSS 70 Bkt A
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et Lo
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1 WidkIENL 2 A3 541, Hrph TEAS 4
A A B AR g R R TR RAYTY, 1 BRI
T b D IR VS AR B i AR AR HE O FE TG YT 5 X R
A 2 GRS S BRI TE AT, 1 il B bk
WrEtHINGYT o H TR BT B A %, M
WL 5 BRI 2.5%, RNWAGITHr, FX PR
A4H 195 14,

2 24 A[F BB BDNF & 28k i (£ 2)
SARMIRITRT LS, TEAS AHHNATTY G H 4545 3 K
1. 7% # BDNF & & i 2% Jt & (t=-5.853, P<0.01),
X IR L EFRIIG T G H 458 3 K Iy h BDNF & 7 2%
SHG I FE X (t=-1.096, P>0.05); 5%} B2 7]
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AT A H 225 3 KT o BDNF & & [big, 2571
LGt %5 X (4,=-0.624, t,=1.281; P>0.05), i
HLH 1L BDNF % & & 7+ (t=2.535, P<0.05),
AL H 5P W h BDNF & & W 3% T &5 (1=2.928,
P<0.01),
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I3 [ZNONS
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98 EIHRAIFE AL 3K 890.76 + 173.92% -
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XHE 100 EHHRAITRTH 45 3 K 849.34 £ 178.24 -
97 RIS HZHE 3K 85691+ 194.57 -
WHLA 110130+ 18641  650.01 + 145.72
TE: SAYIERATT AT 2655 3 K4, *P<0.01; SXHR41FH
e, “P<0.05, ““P<0.01

3 24 Gn 1A ARIIEL . ZHEH . 5 3 K
R e (£ 3) SXFE4 ki, TEAS 4 Gn kX
BERTE B (t=1.198, P>0.05), Gn &
B EREL (t=-3.782, P<0.01), A% RLIEE
St (t=2.827, P<0.01; t=-2.059, P<0.05),

4 2HMIRE /LK (F4) TEAS HEHH
82 14, 6 {4l & & A kg Py B5E 22 w4 i o BT S A,
6 AL S T 7 B9 5L 5k B VG S AR B B A, 4 1)
A N 2R 1858 ke At o BUTE RS AT X IR A
79 i, 8 {51l £ PR i I 2 ol A i v U RS, 5 il
PRI Ay 15 B D SR o BEI B 255 M U A A, 2 3 DX T
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&3 24 Gn A AMERINLRILE (X+s)

415 gL Gn X% (d) Gn Hi&t (1U) ROVEL (%) ZHEFE (%) PR (%)
TEAS 98 9.66 +1.32 1938.26 + 332.59% * 10.21 +3.95 76.44+1061""  67.20+15.85"
X} HR 97 9.43+1.36 2124.23 +353.79 10.43 +4.05 72.08 + 10.91 62.31+17.31

e SxHEA A, *P<0.05, **P<0.01

x4 2HTIRERE (%)

4157 (kS SRR Il R AT W% F AR % T
TEAS 82 34.46 (51/148) 54.88 (45/82) 15.56 (7/45) 36.58 (30/82)
if R 79 27.78 (40/144) 44.30 (35/79) 17.14 (6/35) 30.38 (24/79)

PR B B A, TESA 41 H IRIE A R | I IR 4
YRR PR E XA, (HER TG FE X
( x24394 1,519, 1.800. 0.695, P>0.05). TESA
HARE AR RACT X IR, HER s irE X
( x?=0.036, P>0.05),
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5 VB2 R DA G
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