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Correlation between hypoxia-inducible factor

and fetal growth restriction
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Abstract: Objective To investigate the significance of hypoxia-inducible factor-la (HIF-1a) in the development of fetal growth
restriction (FGR).Methods Sixty pregnant women were selected from July 2017 to July 2018 in Shenzhen Luohu District Mater-
nal and Child Health Hospital. Among them, 30 cases of FGR were in FGR group and 30 cases of normal pregnancy were in normal
group.The levels of HIF-1a in 30-32 weeks of gestation, maternal peripheral blood before delivery,umbilical cord blood after deliv-
ery and the expression of HIF-1a in placenta tissues of all pregnant women were detected.The systolicphase/diastolicphase (S/D)
values of 30-32 weeks of gestation and placental arteries before delivery were measured.The relationship between HIF-1a or S/D
and FGR was analyzed.Results The levels of HIF-1a in 30-32 weeks of gestation [ (118.36+12.21) pg/L vs.(48.23+4.65) pg/L],
maternal peripheral blood before delivery [ (119.25+12.31) pg/L vs.(47.69+4.38) pg/L] and umbilical cord blood after delivery
[(120.08+13.12) pg/L vs.(48.11+4.85) pg/L] of FGR group were significantly higher than those of normal group.The positive expres-
sion of HIF-1a in placenta tissues after delivery of FGR group [43.33%), (13/30) ] was significantly higher than [6.67%, (2/30) ] of
normal group,and the difference was statistically significant (P <0.05).The S/D value in 30-32 weeks of gestation and placental ar-
tery before delivery of FGR group was significantly higher than that in normal group at and before delivery,and the difference was
statistically significant (P <0.05).Pearson correlation analysis showed that the level of HIF-1a in maternal peripheral blood before
delivery was positively correlated with the expression of HIF-1la in placenta after delivery (r=0.615, P=0.005).Conclusions
The increased expression of HIF-1a and S/D of placental artery in pregnant women are closely related to the occurrence and devel-
opment of FGR.During pregnancy, doctors can be guided to deal with FGR by monitoring the level of serum HIF-1a and S/D value
of placental artery.

Key words: Hypoxia-inducible factor 1;  Fetal growth restriction;  Placental function tests;  Placental circulation; Enzyme-linked

immunosorbent assay;  Ultrasonography, doppler, color



Z # B 25 Anhui Medical and Pharmaceutical Journal 2019 Oct,23(10)

- 1965 -

i )L K 32 FR (fetus growth reception, FGR) [
FRPRE S Z B R B U R AR
L RERAE R R E 5 2 M A A U 5 DI AR
oK, Hg i BRACIR S T BE 2 S BUR ELI A B A4,
[F] I A SCHRHR A, k40175 7 I - 1o (hypoxia-induc-
ible factor, HIF-1a) A2 Jify B 7E 4 7 1l 42098 R0 Y 32242

FGR B & R IBA R A FE o A7 38 1 %43 1k
HIF FGR BE I 43 66 J5 5 1M 52 i 25 HIF - 1o 77K
DN 1] A3 e s 300 285 3 e 4 $93 /4 5 38 Csys-
tolicphase/diastolicphase, S/D ) 8, i H 5 FGR 1Y
KR, AR .
1 #Rl5AZE
1.1 —fAR pEE20174E7 H 201847 A%
I 2 X 3 40 At B 7 A6 19 60 151 22 1, 49 A b
HE: O, @ MIER , @KL s, @A A
SR R R 2 B G R E 1 . HEBRbR M : OB IF
HAAE GRE , @A O BT B L I S5 ™ I M
W, QAR AH . ¥ FGR 30 % FGR 41 , 1IE#
4 % 30 4 S fi FEAH , b FGR 4 4F 1% (28.69+
2.68)% Ju N 23~35 %, Jr 14 R (38.25+3.12)
Jil, 5 Bl Ry 35~40 J8] , 221 (1.58+0.68) 1K, 15 [
1~3 W, A 5 B 48 50 (24.21+2.68) kg/m?, 75 Fl 4
19.65~29.65 kg/m?*; filt FfE 21 - 4F 1% (28.71+2.76) %,
TN 23~36 %, 43 W 2 JE (38.13+3.11) J& , Y [F N
35~41 J& , 22K (1.51+0.65) K, 16 Bl Ry 1~3 W, A
EIRE0(24.45+2.56) kg/m?, JEFE N 19.65~30.12kg/m’,
P — M TR LA ) RG22 L (S e =
0.35,P=0.73; /30 W28 .1 = 0.41,P=0.71; 22K .
t=0.52,P=0.69; KT 841 :¢=0.37,P=0.72) .
ARWFRAF A (R B2 S R E 3 E 5 ) A C
1.2 A& KA a4 30~32 J8 i bk
PRGN A L 5305 T IR HIF- 1o 7K S B 20 20
HIF- Lo (2635, IR 22 30~32 J& 4306 BT A9 MG 45
Sk SIDAE, HEAF .

OIMLE BN AR i 2210 T 42 30~32 Ji] 41
YR AT 3 mL ki A TC T AR R iR LA
7 e A i R AR, 43 2 I (3 000 r/min, 10
min) , B HRAEAE GRJE 80 °C) ik, Z IR ITBUR /N
A1 emx1 emX1 em I 855 20 28, 356 UMK 8 3k F A5 4 |
I S A kR

(L5 A >R R P EEC e 72 W B2 Al HIF- 1w
IO s R BR8240 Ak 2 SP G i 48520 2 HIF-
lo Y FRIE B BT A G 220 21285 10% W 151 5 A

WS ) AT IR, VT R R R 4
wm, 2 Je i e B IR E L5 (95% £ % 2 min—
95% .15 2 min—70% £ 1% 1 min— Z54% 7K 1 min—
ZRIB7K 1 min) 47 7K4L, 45 TP R (pH 6.0) = JE
MBS BTS2 min, R H 5 FHZEMKIE L, g AL
(PBS Tyt — K —3% i AL & 10 min—PBS 2% i
MYk 1 R——PiE 60 min—PBS 2% vl i sk 1 4%
— YU E 15 min—PBS 22 i Pk 2 k—DAB i
0 4 min—ZZ K PE 2 W), B i IR AC R Pk e
IKHSREE R TEH, DL PBS 22 npi A2 — i/ ERIM:
X R, I8 BH A X B, 52 56 25 R ™ A6 e R G 10
WIB4AE, T AR &0 AT N G AR AR S
FRAF],

QR 5k 30 ik S/D A SR B2 R 7 12 W3Okt
ZE ARG 00 Bl 7 21 LR AT R € 22 1 3
& (CDFL) Wil , MG 355 AR -5 1 s Jikoxst 1z 14 71N s ik
TFUG RS B8  AMHz , B {4 L R SR 4617 T
BB K NG J5 1), A RS e i < 150, AR
FE ST, A3 HTINAT S/D. RRRFEZ RIS DAL
B BRI E 3R, BOF3A .
1.3 5t EMIRAE ST iy 22 1042 30~
32 JE A3 U R AR SR B I A B B LAY HIF- 1o
I R G 3 4H 2R b HIF- 1o RO 235, FRRG I 22 30~32
JE 3 W R G 4 3 bk S/D A, Horh HIF- 1o 26350
TE = A ALEY (x200 1% ) , H2 B LA - 356 58 5 L
HEULEE AR SP e Yo (7 LA i 3 o i B0 AR S P e
GRS TSy, FIPESR E LT 0435 IR 78
B 153 O R 250 s FR e o 3 4) . R 4L
CHRRLET & A EECE 43 Loy - BHME AN AL < 5%
B (0 43 ) 5 5%~25% (143 ) 5 26%~50% (2 43 ) ;
51%~T5%(343) ; > 75%(44y) . Wi PRI HHTE, 043
SRR (=), 1~4 3 55 BHPE (+) , 5~8 73 R BHE (++),
9~12 53 Fp ik B (+4++ ), 7 IR 454 A 2 B,
(OFRERATE, (+) (++) (+++ )RR B, BHPEAC R
Rk,
14 SFiFZEA% KA SPSS 22.0 B f4-4b BEELE
THECFR L (%) 2o, 4R L BCR @ A8R o 31
R (FFEIES ) LA + s TR, 0] He AR
ST FEA R 5 W ZAR i GRS AT R FH Pearson A
KT P<0.05 HZERAHGIEE L,
2 #R
21 WAZZBEEASMNE M B HIF -1 7K T
Eb#  FGR 42240242 30~32 & 3 W wir i BE A4 41
I, 23866 B AL A8 HTR- 100 7K S B B i TH{at B 4H (P <
0.05), L% 1,



1966 -

Z # E 25 Anhui Medical and Pharmaceutical Journal 2019 Oct,23(10)

FR1 BIUVERZR(FCR)AFG) LEEERH A2 RHAS N I
M) IR LK) HIF- 1o K S Fo&S (pg/L, & + )

5 Bk Z#30~32J# Bag il S B0 I il
A4l 30 48.23x4.65 47.69+4.38 48.11+4.85
FGRZH 30 118.36+12.21  119.25+12.31  120.08+13.12
il 29.399 29.998 28.182
PIH <0.001 <0.001 <0.001

22 MAHSEEREMAL S HIF-1a FRIELLE
FGR 4 221553 W J5 TR B 41 23 HIF- 1o B BHPE 2 3K
43.33%(13/30) W &b = T{EE 20 6.67%(2/30) , 25 57
AGFE X (¥ =10.756,P=0.001), W& 1,2,

23 WMARZEAMBRENKS/DELLE FCRU
228 30~32 JA] 43 W A G A% 3l Tk S/D {8 B

TFHERELH (P <0.05), 32,
F2 JRILAKZBR(FGR)A G L HELH [ 2 JE i
NGBk S/D 1 Fe#e/x + 5

25 ke Z30~32J Wiy il
R REZH 30 2.41+0.29 1.98+0.23
FGR4{ 30 3.51+0.48 3.35+0.54
Hl 10.743 12.785
PlE 0.000 0.000

2.4 S IEBTEEIN HIF-1o 7K 5 43 8% /5 B4 £2 HIF -
la RiZE B Pearson fH X451 Pearson FH M4
BB, A3 W BiEE 1L HIF- 1o 5 230 16 )5 16 28 HIF- 1o
FIEEIEAE(r=0.615,P=0.005),
3 iFig

LA, TR A BURCZS , FGR AR % H 25
TE, AT AR FGR A & A ELAT 515 A I R Af
H™

AWFIE SN, NZAE IR IR T 5 NI E iR
JLAE 3 U0 (R B AN G W e Rt v 6 2 %) 40V B e g
ANUEYR B BEARE K A AR Ak, P Ak B AR AR A B T
8k B WL ZEAE P27 B A i T fE 5 I 4R
HER B YIA S SCHRARIE , HIF- 1o SR I R H WLAY
AR HE bR, AT AT RS A & B LA ) S
P2 T RE , JUFLAE 20 ALK 42007 28 AL 1) v 47 vl o 2 A
o, A TR s FUIR SR, HoK P2 kA S
FAREM S BEAR, BB bk S/D (E R i WL 1 1L
AL, S R A K R B B,

XTI, A5 0 e A T 24 ) HIF- 1o B2
F Bk S/D (8, 4558 % L FGR 41421124 30~32 J& .43
ST AR REAAR S I L 3068 J JBF 000 A HILF- 1o 7K B
= THERREZL, FOR 221053 W J5 i 240 2 b HIF- 1o
(Y BH P 225 B B i TR 2 . 9 R Y

g 28 AL R HIF-1a AR5 FGR B & AR K,
ARG IR 2, B FCR 22 e A [R] 22 )]
W BLE K HIF-1a 235, i — 2R FGR A AE
FRaeEB RS . X AT RE R IEH IR IG & & R 7E
AR ) IR TP HEAT , BL AR B A AT B A A B
B, FLRf o IR IG 120 87 O | 078 P4 5 A A 1) S0
FEnR I AE , B e MR S AB S Re Ay, i — 25k
o i FES2H 280, A hET A= LA T B s B G A B ik
PEPREE ST, W B4R 0 ol SR IR B, B (4% 3 3 ik 0 34
VR AN B LR A o W T, DR BRI JLIE &
B HIF-1a KR IE R o 0244200 1 B FGR %
B, AR & B TR G/ NS koK i a2 (b 2
LR R FEUNAE N B AR IC TR AN, 4T 52
T b5t S A 4T B D RE , B & B 5% 1 3 v AR
N TEIESE IR A I AE AR Y B R R R R S R
AR EE . AL & PLFGR 447
27 30~32 Ji 3 i )5 1 e 4% ) ik S/D (B B I8 =
faFR AN, B FGR 2 A 7E R R 42 J8) B i i 5 sl ik S/
DEAFAE S, dE— 253 BUR IR L AT e A7 A At 1
AR, s HJEFATRE S SR LR & A KRE, BG
AR ME T Z 2B, S8R 0 S A,
B IR IC IR IE H LR, DA 52 M I 352 BHL 7 0 1M 97
[ 5 S 1 R B | L (1 S ¢ i
ZEAA 0 G # 3 k S/D AT EU G LA & BRI
AN, Pearson FH MMM 7, 0 W pi B 1L HIF-1a 5
S35 G A HIF-1a 238 2 IEAHE (P <0.05) , #2758
I PR 22 A= T AE FGR 22 11 7™ s el B4 00 1L 35 HLLE -
la K- LI R LI & B L . A KA 5
W, S A IR LI L s bk S/D (B K Fs 5= Bk B A b
FEFGR!!,
25 B AR, B i rp HIF- 1o K G 2530 ik S/D
(B 7T [ B 1Al FOR Z2 A iR 5 T RERAS s iR L
RO A AT 3 W2 G 1 HIF- 1o 7KSF i
F Bk SIDEKAE T RHEA AP FGR
(A SCE 1,2 WARE 10-4)

Sk

[1] FIGUERAS F,GRATACOS E.Update on the diagnosis and classi-
fication of fetal growth restriction and proposal of a stage - based
management protocol [J]. Fetal Diagnosis & Therapy, 2014, 36
(2):86-98.

[2] COTECHINI T, KOMISARENKO M,SPEROU A, et al.Inflamma-
tion in rat pregnancy inhibits spiral artery remodeling leading to
fetal growth restriction and features of preeclampsia[J ].Journal of
Experimental Medicine ,2014,21 1(1):165-179.

(3] VT8, B A0 E R e e P iR LR 1 A2 BR30 1l PR



Z # B 25 Anhui Medical and Pharmaceutical Journal 2019 Oct,23(10) - 1967 -

SAHTLT )22 E 25 ,2018,22(4) :631-634. Ultrasound in Obstetrics & Gynecology ,2016,48(3) :333-339.
[4] ROBB KP, COTECHINI T, ALLAIRE C, et al.Inflammation- [10] Ve, G RIf, Ph 74, 5 BOLD-MRIX i 40U TR A&
induced fetal growth restriction in rats is associated with in- AR S BRI R [T ] 7928, 2018, 33(3) : 290-293.
creased placental HIF-la accumulation[ ] ].PLoS One, 2017, 12 (11] o , Vher s RAR IS A5 AR 3 - 1 AU 2 I 1
(4):e0175805.DOI: 10.1371/journal.pone.0175805. -1oTE B HL B A S AR v A e Bt SCL) P IR RS
[5] BRaksk R @28 W A LR f R R rh 2 Wi 2016,29(12) : 1675-1677.
[J ] 2RI RTFSE , 2016,33(7) 1 1422-1424. [12] EWARE, sKa] VAR 5 S0 Ik i A DN 7 SEE SO e i fi 8 0 e
[6] SAVCHEV S,FIGUERAS F, SANZ-CORTES M, et al. Evaluation TEVE I L) LT B R 2, 2016, 28(11) : 1165-1167.
of an optimal gestational age cut-off for the definition of early- and [13] ¥ R4 TR, S8 22 s HIF- 1o SRS S5 1L
late-onset fetal growth restriction [ J ]. Fetal Diagnosis & Therapy, K2 BRIAISENERF ST L) | rR E i 4h 4, 2017,32(15) : 3523-
2014,36(2):99-105. 3526.
(7] JEAILL G SRR RS 3 R - LRI A B 2R - 1A XA (14] 8, PRI e , HRE AU 3 D - 1B G BT LIRS / DAS I A
PR EYRAY M L) ] P R4, 2016,26(20) :44-47. TR AT AR L) ] S PR 28R, 2015, 31(14) ¢
[8] UNTERSCHEIDER J, 0’ DONOGHUE K, DALY S, et al. Fetal 2402-2403.
growth restriction and the risk of perinatal mortality—case studies [15] BRgest, BEsn, i /M IR S AR 3 0 30k B S 78 1k
from the multicentre PORTO study [J ]. Bmc Pregnancy & Child- SRILE BRI R RF M (AR 5B
birth,2014,14(1) :63-63. 2017,38(4):337-342.
[9] GORDIJN SJ, BEUNE IM, THILAGANATHAN B, et al.Consen- (ks H 381:2019-04-19, f& 1 H 19§ 2019-06-28)

sus definition of fetal growth restriction: a Delphi procedure [J].

doi : 10.3969/j.issn.1009-6469.2019.10.015 ClIEKREZC
FERL IR 7 VRS BRSSP
Tz e S AR 2o %<

XA, A ol
E#BL  HATPCERPHELAA, @I A 637000

WE B8 RN R I V8 S TS A i #) Bl 48 228 S AR AN IT 3052 . ik HEI20164F S HE
2017 45 5 H Fg T Fhcs B2 B il 4 2 2 4 S A 120 R B ST X 42, AT W9 % S 450 R TR 2 s 7 9497 LR IR A 10
ROFERIA YT , MR BENLER 72322 40 M WF ST LU A B2, X BB 2H 60 151 R FH & B0 B 7 2K, BiF 97 40 60 (9l 7E Hkalt o AN PEAk
PP, PR A B G AR AL, SR DR ALEARCEN 95.0% (57/60) , % BRA1 R 75.0% (45/60) W55 40 5 2 5
FXFIRAL, 2 5 Git 2 L (P < 0.05) s BHALIAYT A I IE ME 85 (Eo) KPR AIG, A2 U3 3 (FSH) KT T ISR 4 PR 3K
kLT AL, 22 A G 2ETE X (P < 0.05) s FI4LIAYT S Kupperman #5351 920 44 i 5 B, HYAIT IR RS8R T
XHIRAL, ZRA G L (P<0.05), i RHEASAE I 456& TP BE YT B4 2 25 B A0 I R 808 4%
i, BERGET 896 NS KL 45 , st TR A8 2 25 A0 A AR O BIDDR A, 48 ey A 16 o, (AR I PR Y2 10

KRB, HARITR HREE; EUREGE; B, BT BIASWZEAAE; A

Observation on the curative effect of Guizhi decoction added
and subtracted recipe for regulating yingqi and weigi combined

with personalized care on patients with perimenopausal syndrome
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Abstract: Objective To explore the curative effect of Guizhi decoction added and subtracted recipe for regulating yingqi and

weigi combined with personalized care on patients with perimenopausal syndrome.Methods A total of 120 patients with perimeno-



