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Relationship between the expressions of IGF-1 and BDNF in umbilical cord blood of GDM
pregnant women and neonatal brain injury”
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Abstract Objective: To investigate the correlation between the expression levels of insulin—like growth
factor—1 (IGF-1) and brain—derived neurotrophic factor ( BDNF) in umbilical cord blood of pregnant
women with gestation diabetes mellitus ( GDM ) and neonatal brain injury. Methods: A total of 112
neonatal umbilical cord blood samples were selected. The umbilical cord blood samples from 19 GDM
infants with brain injury were included into group A, 41 infants without brain injury were included into
group B, and 52 healthy neonates were concluded into group C. The correlation between IGF-1 and BDNF
expression levels in umbilical cord blood and brain injury in neonates delivered by GDM pregnant women

were analyzed. Results: The expression level of cord blood IGF~-1 in group A was significantly higher than
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that in group C, with statistical significance ( P<0.05) ; the expression level of BDNF in umbilical cord

blood of group A was higher than that in group B and C, and the differences were statistically significant
(P<0.05). Conclusion: Early detections of IGF~1 and BDNF expression levels in umbilical cord blood

have predictive values for the occurrence of brain injury in neonates delivered by GDM pregnant women.

occurrence of brain injury in GDM neonates.

Keywords : insulin growth factor—1 (IGF-1) ,brain—derived neurotrophic factor ( BDNF) , neonatal brain

injury, gestational diabetes mellitus (GDM)
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it Hag BT MRS — 305G T 7R AR B I
DAE PRI IRIG Meta 73 Hr 4l 15 7 | v [ 4 3R 40 b
PRI BTN 11.9%" 22 138 Wik il PR 5 1) £
R, HIG LR RS R & T 1E W TR 22, e K i
TR TMIL RBUK R W4 0
BRI 5 2 B LG 240 i 52 45, SR 1m0 AT A= ) L5
ks FE AR B A JLAT M #2200 %E 343 ( neonatal
behavioral neurological assessment, NBNA) i i, [&] |
ISR i R MR S5 D7 VA, A AR S M, N BE
% PR L SR A LR . PR 2 A B T et
LT 2748 Aok S0 TR i 40 A8 L, B Pl i B
SO0 FoUva B ik 40 P 4547, R e i 0 R Lozt 40 A
Bt BEARER AR AR R, RS R KE -1
(insulin-like growth factor—1,IGF-1) B—RMa R
G ERY I, ARG AE K AT ARG EEE
SCAEMGLHZ TGF — 1 BRI E 4t 28 0 200 M A7 135 | b
2 i A A 2 5% I T 240 L ) R R B B
ENAMIFRE LI, IGF-1 FEP IR A R k45 5 &
B, {H HAE GE 9% IHE PRI ( gestational diabetes
mellitus, GDM ) 73865 i) 87 A= JL & A 4 0 3 A v 19 1
FHBLE w6 R WA Pl 35 14 i 28 %8 33 IR F ( brain -
derived neurotrophic factor, BDNF) I AR T R R

J2 RS X, SR A R GRS SR, X K
MAERGEAELEN, AHREREY, M kKE
Fii 2 25PN LS 0t %) S 5 ESE, BDNF \] RESm 43t 55 3l PI3K/
Akt/NOs {5538 FEAR HE 10048 A6 Wi, B IE 40 e T 18
2 BRI SZ A AN TR AR A A dole A e o
53 473 R BRURSE T e | v A R KM Bz J2 v G i e
S SRR TR IB R, v I E T A, O R &2
JG, H BDNF =y W] 1 300 e B ke S e i Xk iy 248 o 45
Y% . BDNF Xif 41 22 R Gek B4 7R, (H 1 Py
F 1l BDNF 2ik/KF5 GDM 4306 A58 A= LA I ik
PR SCHIIE D . AT S GDM 43 1 i)
b LB I IGF-1 K BDNF AUk K, 40 Hr H 5397
Az LI A3 R AR G

1 RS
1.1 —RAER

AWFFEHERL 2020 4F 6 H % 2021 47 10 H 7EAEAK
27 B 27 I B BE 7 B 43 0 14 B A LB Il A A
112 BV M BFZE R4 ¥ GDM 436 i i 475 22 L 19
BRE A A 41, AR R4 2L 41 G5k Ik B 41, £
SR 5y W B A L 52 Bk Ik € 4. 3 ANdLlE
ﬁEJL'@%IJ\HjQEMSE\Apgar ﬂzﬁ’( 1 min ¥F43/5 min
W) ZRTg#E X (P>0.05) , WK 1,

R 3INERENLE

151 no VR (g) _Aper(#) B/t
1 min 5 min

A4 19 3130.53+459.36 9.05+1.17 9.74+0.66 9/10

B 24 41 3345.73+378.78 9.22+1.31 9.85+0.79 23/18

CH4 52 3190.38+337.64 9.19+0.71 9.92+0.33 27/25

F/X? 4.701 0.769 2.627 0.419

P >0.05 >0.05 >0.05 >0.05
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HEBRARE : D2 AR IR AT Ok & 9 FIOF &
it SR LY S8 B AR LA RAERTE AR PR
WS QIR LE A AR S = B L IR R ik
1.2 EHHE

2P 3 U I 7 RV 3 R 2 4 2 e kel U i
4 ml, BT TR T By JCPUEE R R LA, R K e
PESY BT (ELISA) J7 35K 45 B 1 Hh IGF -1, BDNF 7K
- TR i R B AT
1.3 FitEH*E

K] SPSS 23.0 #RAF XS A 5 5 Hls AT e 12 4y
Bro TR BORNIEAT IE S MR 56 F0 y 22 55 MEKG 50 IF
BTN TR TR (s ) 7R, R 2
i 22T IEAT 22 4 IR 1 E A, A TR] E AR L LSD -t
K, THECT RN DL n % R, R XC K R
Logistics [T /M5 GDM 4358 A4 LA I it 1
GRS R 2 KB 1 0= 0.05, P<0.05 A 483
¥, R ROC M i Il IGF -1 BDNF 3£
IRTKOFXF GDM 4388 1Ay A ) L4543 1 00000 111

2 #HR
21 FEILBFILA IGF-1 RIAKTF
3N I IGF — 1 3k K-, 4 8] 77 7E 22 5+
(F=3.967,P<0.05) ; AL L #5, A 41RT B 41 % 1fi v
IGF-1 REAKFEA 2257 (P>0.05) ;B 415 C 41t
ML IGF-1 FIA7K P LA 2 5 (P>0.05) ;A 41
JBF I IGF—1 FRaksKF-45¢ C 41 i Tt (P<0.05) , L
#2. A1,

.30 -

R2 3ANABERFL IGF-1 kKT LR

2057 n I +FR #EZE (ng/ml)
AH 19 93.72+21.89"
B4 41 80.08+25.53
(oFE 52 66.99+27.01
F 3.967
P <0.05

M A ISD-t 4%, 5 C A& IGF-1 &k b
# " P<0.05

150 ok
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2ol T
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T
5
= 50—
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“P<0.01
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2.2 F4JLEF M BDNF

Jf i BDNF K3k 7KF-AE 3 DNHAFAE 25 (F =
11.662,P<0.05) ; ZH N L4, A 44 fiF 1l BDNF 357K
ST B 41 (P<0.05) ;A 44 fi% 1l BDNF 523k 7K i
F C 41(P<0.05) ; B 445 1l BDNF F3ik/KF & F C
21 (P<0.05), W% 3 K 2,

£3 3 AAEER M BDNF RixKF L8

2057 n SEHE £ FRHEZE (ng/ml)
A4 19 36.71x13.77"
B#4 41 24.94+9.67"
c4 52 17.92+8.21°
F 11.662
P <0.05

01 iR LSD-t ¥l , 5 B 4k#k, "P<0.05; 5 C 4
Yk ,FP<0.05;5 A 4kEk, ® P<0.05
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2.3 GDM e EIILEHMBRGLEFERENZE
2 Logistic 74

GDM 43U 5 A )L 75 6 I I 493 Ay TR AR 4t
ZAERY IR A LM AR R | Apgar
P43 (1 min/5 min) 1ML IGF-1 1. BDNF 2 [ 48
i, T2 TC Logistic [A11H53#1, GDM 43 W (195387 4= JL
JB% 1L IGF—1 \BDNF 8 &7 , X & A= i 5 473 1% 7T i
PEBR (P<0.05) , 3% 4,

F4 CDM HGFEILEHEBGRBEEZE Logistic 7T

A B SE 95%CI P
ZIAERE (%) 0.037 0.065 0.914-1.179 >0.05
ZEWIAE (kg) -0.047 0.042 0.878-1.037 >0.05
A LR (%) 0.370 0.629 0.442-4.966 >0.05
AR (o) -0.001 0.042 0.997-1.001 >0.05
1 min -0.128 0.384 0.415-1.866 >0.05

Apgar PF43

5 min -0.219 0.635 0.231-2.790 >0.05
J 1l IGF—1( ng/ml) 0.035 0.017 1.002-1.070 <0.05
Ji% 1. BDNF ( ng/ml) 0.099 0.030 1.041-1.171 <0.05

2.4 FrMmA IGF-1,BDNF RikKEX GDM 41
EILEHEBRGTRNMNME

SKFH ROC HHZE M 1L IGF -1 . BDNF 23k /K-
XF GDM e A LG IR i (E . I 1 IGF -1 3R
PAKFH GDM 43 A= L& i fiiy ROC ik
THFR(AUC) 2y 0.6675, Fre AR5 KT 52 86.82 ng/ml, R
T 65% , ¥ 5 BF 71%., Ji% il BDNF & 35 7K ~F- Tl
GDM 73 837 A= JL & JIF Wi 452 45 19 ROC it 48 °F 11 A1
(AUC) 0.7467, fi fFE 1 B &5 27.82 ng/ml, R i
78% FESEE 1%, W3R 5 K 3,

—— 1L BDNF
J 1L IGF-1
--= Bk

T T
0 02 04 06 08 1.0

1R
3 FFIm IGF-1,BDNF #ill GDM 43 % £ L& ¥
R {5 ROC %k

%5 B IGF-1.BDNF #¥ff GDM 9 ig#i4 )L & F i M E

EELAN AUC LI P E (ng/ml) RIBE% Rt % AR 95%Cl1
IGF-1 0.6675 86.82 71 0.4018  0.5143-0.8205
BDNF 0.7467 27.82 71 0.4956  0.5732-0.9202
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WRFANRIVERK Z B WERE T, 225K
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BT IR IGF -1 A g i iR 350k A KR LK
VY, HETZERE T L 5 i A 3 AR LRI, U GDM
SRURIGHTAE LR Y IGF -1 /25 38 3K 15 % 45 4 7K - AH
Ko RS FARAE R P F R B AR R & & Fdh 2
yRefa e v R E EAE . 1GF -1 fE —Fh i
ZEFRF T A AR HLH E R IAELLT 5
AT QP ICANPAT, SRIe S R g i R
B IR R BT | 25 IGF -1 YA T7 BT T 1A K K ik
B2 TP AN TR H gD A caspase—3 ARG,
W IGF -1 X 32 i # 2 oc A (R4 VR . @& 5K i
., IGF-1 REME &R ol 45 P8 35 1M i, PR A — A fL &
R, AT 7 YA 48 b 5P B B R B 3R 9T A iR
W B AIRYT IR B B R R AR A A R i A
P IGF -1 {2 3 T X HR AL, I 244 v 2 3
MR o BRI 7 A R A R S A P I, O AR
T 41 40 3 2O A, TGF—1 Ul HE 4G 7
@ PG BT I, SRS R S B YA, 4
JRE R Z Ak IGF—1 AT LU 045 25 1 N L, i 3 4
P e R, T R e B b S (5 3 i B
R IRIT G ARG I D Re it 1RY7 IS i S A
I IGF—1 FEakié i, W IGF-1 L1452 F N i,
G N R AE K HTFRER . RS R R
FH MG P B AR AR B BT, T LA
AR 045 P B 2RI A, S8 A R R R A2
P4, R0 IGF-1 5 HZ KM 4S5, B
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Sy 240 6 P Wl i T LB — 3 — Sl ( PI3K) / Ak 5 3
T Akt S 2B KR i S i 2 T A7 I 1 A
J5, R R 2 on i A K R AR R R 2
ANMISZARIN  IGF -1 5 HAZ AR S5 &, WA S5 5 5
I % BHWTAR IR T, R BR A A R R
TCLARRE DI REIE , TR A 20 ML 401 £, ASF e 4
SRR, GDM 4385 13 A= JL I Ml A3 IR 1l 1GF 1
1238 KT o TR A L, SR BE Il IGF -1 &3k
TP, L3 0 14 3 A L AR A 451 43 XU R e
SrRT R R R B A LI 3 6 & A 5 R 2 A
P AR R 5 AR DG i LA A F v itk
A FATBERI IGF-1 kB in,

BDNF 5 Jifé £ 1% 538 I 138 4 B AU A G
1, BDNF 30 BE ] 5 44 P I 38 2ok 97 85 2 A i
R P, AT 98020 JHF FEARE S A R JHE i D 43 D0 e, s
Sy JBR 5 3R 1) 43 W, T IR A 4 2 M U T A 3 AR AT
235 WL I A8 J IR 1 K ST 1207 i dle i 7 38 T g
o | A v AU, 0 R T A, il 2 4R AR SR PE A
A3 N 1R 55 2R 1) BECSRR A PR AT, S TS B0 ot 1 8
SR, BDNF AT 38 B 5 22 0 SR, DA T 4 1
B ABFTESE SRR, GDM 43 W 438 £ JL BDNF
(23R 7K B b e A RER A= JLAL, BB il BDNF
Thiss 52 A Y IUBEAR G . P2 IR B )
BDNF, & £ BHIE S 78 i 8 473 )5 il 22 o018 52 il 52
R FNGE fil IV L LA B 2455 1 8 149 DA 0 ) B T Ak 3
FEAEM 1 BDNF 2 BB AT 7] GE 5 302 Fl
22 RGP FIRE M I #E '€ . BDNF ) IZ A7 1E T
X B 28 2R 4, FLAR E A0 L A A7 R Rl 22 R 4P ) BE 32
LK F BDNF 5 fisi 6 1 bt 22 %8 3% 52 14 0 o S5 PR 245
B RS LR W15 0l PIBK/ Akt 5 22 24U
LB TG ( MAPK) /4l M5 5 819 38 ( ERK) |
AEFEPR 22 0B K DI RE, 1B 2 M IR AL I pl &
JE ) = HAE LI GDM S A LA K
Pt Il BDNF (932315 7KF 5 T GDM 7306 #Y 8 A=
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e IMEREE S IV G, X5 ERAF ST 4 S —



% 64

2= K # 5 .GDM &4 45447 £ U IGF—1 & BDNF & ik %5 s 45 69 48 & B AT 5

% 35 &

B, ARBEFTSS AR SE, 5 1 BDNF /KT, 355 &
MUFEEREE ] BE il BDNF 28 S B ek 552, i i
5 1M BDNF F 2531 =5 7] RE 5 B 25 v MU PN 2R 58 AH
5%, Logistic BIFAMT iR, GDM 40U (938 A= LA 5F
43473 5 5% 1. BDNF 2% 3k 7K SF-AH 56 | 32 5h 7K OF- il
1R, A3 05 P T A JLAR A 5 A XU e 5

AWFFEH FH ROC 1 £E 53 #7 15 Ifil. IGF 1, BDNF
X GDM 36t 14058 A ) L& A= bt 47 1) 00 38 S, 25
FU I IGF-1 . BDNF T GDM 306 i) 7 A= L
B A5 15 1) BURR B 43 ) Ry 65% \78% , UE ST IfiL
IGF— 1, BDNF 7K 7 187 A6 LA 463 05 4 — & A
. HJE, ARBFFEREAS A B, T0I0AH v B 2 20 A
2%, T B IMAE A T | WG o Y TIOI (R, AR
B T2 LT TR TT , WA G 047 1) 2B R, ok 13
5o

25 ik ,GDM 43858 i A )L I B 3 B A5 1
IGF~1 BDNF 3k 7K Tt i, F S99 A6 0 J5F It IGF~1
BDNF 93 K57KFXF GDM 4306k (4385 A= LI #2473 1) %
A B A
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