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WE: HE FITERDERR (GDM) A 4 2 Z2 11 D2 524K (DRD2) 4 8 11 5 52 FHEAR 3 1 (ANKK 1) i 32351
B, M ZHFECDMEBE R ER ., Ak HEH20184F 3 A 2 2020 4F 12 A 7E PG Ibid & JLFE £ B 2 A 20 R Y 185 1 22 1 R IS
X4, Hie 2R IR T AEAE CDM B 2R JLR TS 9 E R AT B4 (JC GDM B 2R LM R IE ) L IE % B L4 .GDM 1E 5 R J5&
AT GDM E RILAL . 43 illoR e 41 167 & qRT-PCR ¥E K U iR #4121 b DRD2 , ANKK 1 2K 11 &% mRNA %3k, 3R H Pear-
son 43T DRD2 ,ANKK 1 #3555 GDM LK JLAYAR & , K logistic [BIUA43 820 GDM 224 P2 H R LI R . B8R xR
A IEH ERJLA (GDM IE# Af 2 .GDM E K LA NG #4141 DRD2 2K 1 FH A 550 51 K 87.76% (43/49) \74.47%(35/47)
62.22%(28/45) .52.27%(23/44) , DRD2 mRNA 435l >4 (1.03+0.06) . (0.86+0.14) . (0.71+0.15) . (0.58+0.11) , P4 44 JIifs 7% 4H 41
DRD2 & [ FH 5 mRNA 7K f i B 2 B 6 B4 15 E R LAL . GDM 1E (R B & 41 GDM L4, DU b5 25 5+
A G2 L (P<0.05) , H DRD2 mRNA K AR L 25 5 AT Ge i 24 L (P<0.05) s X IR L IEH B K JL4L .CDM IE F 14 T
AL GDM E RILALIG #4120 h ANKK1 2 [ FHPE 535k 44. 90%(22/49) 59.57%(28/47) .71.11%(32/45) .81.82%(36/44) ,
ANKKI mRNA 235104 1.01+0.05 . 1.24+0.27 ,1.53+0.39 . 1.82+0.46, PUZH I #5240 41 iy ANKK 1 25 11 BHAER K mRNA 7KCF fis 2843
& GDM K L4 .GDM IE 3 PR 20 I B R LR IR, DUZH He A 22 oA 42405 L (P<0.05) , H ANKK1 mRNA 7K
ZH [RITT EL A 22 AT Ge 2738 L (P<0.05) o Pearson FHICHE /M BIR , JIGEEA 24U DRD2 223k 504 JLIA T 1 2 1 AH G (r=—0.32,
P=0.021) , ANKK1 3558 8 LA B S IE A6 (7.=0.34, P=0.016) . logistic [FIJA/3Hr45 5 /8 , DRD2 mRNA ,ANKK 1mRNA ]
J CDMZIAAEFERILAEmME E . 458 CDM AR 204 DRD2 2L A, ANKK1 2 @ # ik, ZH /K 554 Uik
R,
K PR IUR;  HAEERTE; ZEAD22M; AEAEE MMM, FERIL

Relationship between the expression of DRD2 and ANKKT1 in the placenta of

pregnant women and macrosomia due to gestational diabetes mellitus
ZHANG Hongsu',WANG Lin",FENG Mei"
Author Affiliation:'Department of Child Care, "Medical Genetics Center,Northwest Women's and Children's Hospital,
Xi'an, Shaanxi 710000, China

Abstract: Objective To explore the expression of dopamine receptor D2 (DRD2), ankyrin repeat and kinase domain containing 1
(ANKK1) in placental tissues of pregnant women with gestational diabetes mellitus (GDM), and their relationship with GDM giant in-
fants.Methods A total of 185 pregnant women who gave birth at full-term at Northwest Women's and Children’s Hospital from March
2018 to December 2020 were selected as the research objects. According to whether the pregnant women had GDM and whether the
newborns were giant infants, they were assigned into control group (no GDM, normal newborn weight), normal giant infant group, and
GDM normal weight group and GDM giant infant group. Immunohistochemistry and gRT-PCR were used to detect the levels of DRD2,
ANKKI protein and mRNA in placental tissues, and Pearson method was used to analyze the correlation between DRD2, ANKKI ex-
pression and GDM giant infant. Logistic regression was used to analyze the factors affecting the birth of giant infant in pregnant women
with GDM.Results The positive rates of DRD2 protein in placenta tissues of the control group, normal giant infant group, GDM nor-
mal weight group, and GDM giant infant group were 87.76% (43/49), 74.47% (35/47), 62.22% (28/45), and 52.27% (23/44), respective-
ly, and DRD2 mRNA were (1.03£0.06), (0.86+0.14), (0.71+0.15), and (0.58+0.11), respectively; the positive rates of DRD2 protein and
level of mRNA in the placenta tissues from high to low were in the control group, the normal giant infant group, the GDM normal weight
group and the GDM giant infant group, the difference between the four groups was statistically significant (P<0.05), and the difference
between any two groups of DRD2 mRNA expression was statistically significant (P<0.05); the positive rates of ANKK1 protein in pla-

centa tissues of the control group, normal giant infant group, GDM normal weight group, and GDM giant infant group were 44.90% (22/
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49), 59.57% (28/47), 71.11% (32/45), and 81.82% (36/44), respectively, and ANKKI mRNA were 1.01+0.05, 1.24+0.27, 1.53+0.39,
and 1.82+0.46, respectively; the positive rates of ANKKT1 protein and mRNA levels in the placental tissues from high to low were in the
GDM giant infant group, GDM normal weight group, normal giant infant group, and control group, the difference between the four
groups was statistically significant (P<0.05), and the difference between any two groups of ANKK1 mRNA expression was statistically
significant (P<0.05). Pearson correlation analysis showed that DRD2 expression in placental tissue was negatively correlated with new-
born weight (r=—0.32, P=0.021), and ANKK1 expression was positively correlated with newborn weight (r=0.34, P=0.016). The logistic
regression analysis showed that DRD2 mRNA and ANKK1 mRNA were the influencing factors of GDM pregnant women giving birth to
giant babies. Conclusion DRD2 is lowly expressed in placenta tissue of GDM pregnant women, while ANKK1 is highly expressed.

Both levels are correlated with newborn weight.
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SRZH (4) B e e DR 55 5 (5 2 HR
TR . GDMIZWibRifE" : HEBR 22 ai iR IR &, T
2{224~28 JEJNAT 75 g 1 AR 28 W N £S5, 25 1 A IR
HIBER 1 h 2 h 89 10085 43 514 5.1.10.0.,8.5 mmol/L,
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1.2.3 qRT-PCR & # ) #5 % 20 4% + DRD2 . ANKK1
mRNA K-F B UK T 6 B AL, i R s Tl &
HYI5)H BB b B RNA, BLARCAE T 442 B RNA
PRGN & U0 38 s Ir1s RNA iF— 25 1 5 R
cDNA, Ll cDNA N34T qRT-PCR J2 ¥ . DRD2
ANKK1 1N Z 3K GAPDH 514 541 W% 1, DRD2
ANKK1 AT IEIKE R 27 T

£1 gRT-PCREIHFEH)

FEH 2R 519 5'-3'

DRD2 1E11] AGACCATGAGCCGTAGGAAG
JZ 11 GCAGCCAGCAGATGATGA

ANKK1 1E1] AAGGGCAACACAGCCATCCTC
JZ 11 AAGGGCAACACAGCCATCCTC

GAPDH 1E[7] CTCCTCCTGTTCGACAGTCAGC

JZ 7] CCCAATACGACCAAATCCGTT

T DRD2 W Z EUE D2 3244, ANKK 1y 585 11 1 53 e o 1,
GAPDH Ay H i -3 -k 1 Mt &

1.3 SitFEHiR R SPSS 24.0 #4 Ak FEECIE
TR VORI NAE IS 2R S L &+ s S0, PR 4 A) HE 3
KR ST FEAS ¢ K56, 22 41 18] He AR PR R R Oy 22
G , 20 W AR ] LSD— A6 50 5 THACFERHn
DRD2 FHEEL LA (% ) 153 4T x> K, 2 41 S 9 5%
B LR BRI 30 1 7 1 s M 2 A1) L 22
B GRS, R — 2R H Boferroni 1 1E PAH.,
HFARTFIEIL B T 6K, 8% o /K F=0.05/6=
0.008 3, Hl P<0.008 3 N F A2 Lo KH
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P12 X (P>0.05) ; GDM IF# 4K i & 40 .GDM ok
JLZE B 55 FARIUFE 2 (HOMA-IR ) /K F [ A8, 2 %0
it oE i X (P>0.05) , W B4 IEH B RJL4A
HOMA-IR 7K LA, 22 R I Ge ih 24 B X (P>0.05) ,
GDM IE % /& B & 20 . GDM F. K JLZH HOMA-IR /K -
By TR ER B R LA (P<0.05) . WLEk2,
22 MARRBALAS DRD2ANKKIEBRILL
B DU R4 DRD2 5 H R AR e, 22
AL L (P<0.05) . VUL R #4041 DRD2
F T PHPE 2R R 2R A S A R L IE B R L
2 .GDM IE# (R i 20 A1 GDM B R LA, DU 3%
ZRAG R L (P<0.05) ; T Z 7] AR, 48 Bo-
ferroni A% IEJ5 , GDM FL A JLZH AT GDM 1E 5 44 J5i i
24 DRD2 £ 11 FH P 2 34 {% T % B4 (P<0.05) .
W33,

DUZH iR 341 2P ANKK 1 2 A 3K g, 22
S i3t B L (P<0.05) o DU ZH R A% 4 41
ANKK1 & 1 BHPE 2 b i 204843 512 GDM E R L
ZH .GDM 1EH PR B 4l 1B H B LA A a4, Py
B2 R A G FE L (P<0.05) s I HLER , 48
Boferroni #:4% 1E )5 , GDM H K L4 ANKK 1 45 4 BH%:
i T RZH (P<0.05) . W34,

R2 AEURIIRE RN A0 89 )-S5 fe FEA9D 7 1 96 1) — ML RO L

13 fﬂ R 5 s) S 5 a s) ZETT B R o AR U Az LR 23 JE I/
# (kg/m?,% + 5) (1) 151 (mmol/L, % + 5)
it HE 21 49 28.3627.15 39.41x1.73 21.072.82 23/26 4.87+0.42
ERERILA 47 27.83+6.94 38.79+1.45 21.57+2.96 24/23 4912044
GDM IEF AR 45 28.7127.42 39.06=1.66 21.8323.04 2124 5.07+0.49
GDM kL4l 44 28.05+7.85 39.1622.07 21.97+3.11 22/22 5.03+0.52
F(x*) P& 0.13,0.945 1.04,0.374 0.83,0.477 (0.27),0.966 1.93,0.216
5 =T = BERR AR/ R AR 1/ it AR A=Y HOMAIRs 5.«
(mmol/L,% +s) (mmol/L,x +5) (mmol/L,x +5) (%,x +s)
Xf REH 1.55+0.27 2.37+0.35 2.61+0.14 5.03+0.39 1.95+0.41
ERERILA 1.52+0.24 2.34+0.41 2.64+0.15 5.11x0.36 1.89+0.44
GDM 1E A Jit & 21 1.460.31 2.41+0.38 2.560.17 5.24+0.43 3.09+0.48"%
GDM E L4l 1.43+0.29 2.45+0.43 2.58+0.18 5.17+0.40 3.14+0.527%
F(x*) P& 1.80,0.149 0.68,0.567 2.20,0.090 2.39,0.070 102.78,<0.001

1 : GDM A LR R IIBE 955 , HOMA-IR B 5 ZEHChi e 5.
O5X B4 A, P<0.05. @5 IEH B A JLLLH#E, P<0.05,
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Fz3  GDMA21H 89 i 5 e p] ™ 1 96 il i FE L1 20

DRD2 i A 1AL
- 15 DRD2 & |11 =i/ FH: %/

0o - + o (%)
pogiitl 49 6 9 13 21 43(87.76)
IEHERILA 47 12 10 10 15 35(74.47)
GDM IEH R 45 17 9 8 11 28(62.22)"
GDM E R JLA 44 21 12 5 6 23(52.27)"
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PAE <0.001 0.001
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Fz4  GDMZUH 89 1Al 5 fa 51 P= 1 96 il i k414

ANKK1 5 335 R

i il ANKKI1 & 2/ PR/

¥ - + o+ 1(%)
Xf AR ZH 49 27 9 7 6 22(44.90)
IEHERILA 47 19 12 8 8 28(59.57)
GDMIEWIAFREZL 45 13 10 12 10  32(71.11)
GDM FE kL 44 8 9 13 14 36(81.82)"
HO)E 16.68 (15.17)
PH 0.001 0.002
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2.3 ZHRAR# H 4 1 DRD2,ANKK1 mRNA 7k
EbE R EE4140% DRD2 mRNA 7K i SR AR K
%t AL IEH EOR LA . GDM IE # 1R it & 41 A
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5A J LA T i S IEAE G (r=0.34, P=0.016) .
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$iE 55 N DRD2 %5 B9 /b, 2 2808 A ] B A% B 4f (17
BT ARl DR SRR, R EUIE R
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1y % 4" Rivera-lIniguez 25" & 3 DRD2/ANKK1
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