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0.443, PIZHABESE R RS 53 A1 9455 Hardy-Weinberg A e . CYP7A1-204A/CZ AL TR | SF 7 BEA L CHBi
ZEXEGDMALFIE B % B ] Lh 22 RIS IR R IR AT B ZH CCREA BRI # A AR Il HK apo AL/K V-3 153, InsAil
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[ Abstract] Objective To investigate the cholesterol 7a-hydroxylase gene (CYP7A1)-204A/C single nucleotide
polymorphism and its relationship with the blood lipid levels of pregnant women with gestational diabetes mellitus
(GDM) and normal pregnant women. Methods The genotype and allele frequencies of CYP7A1-204A/C gene
polymorphism of 1037 normal pregnant women, the normal controls, and 627 pregnant women with GDM were
examined by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) analysis. Total
cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol
(LDL-C) and blood glucose (Glu) were measured by enzymatic assay. Chemiluminescence determination of plasma
insulin (Ins) was conducted. Apolipoproteins Al (apoAl) and B (apoB) were measured by the turbidimetric
immunoassay. Results Allele frequencies of A and C at the CYP7A1-204A/C polymorphic locus were 0.586 and 0.414,
respectively, in the GDM group and 0.557 and 0.443, respectively in the control group. The distribution of genotype
frequencies in both groups showed conformity with the Hardy-Weinberg principle. There was no significant difference in
allele and genotype frequencies between the GDM group and the control group. In the control group, carriers of the
genotype AA were associated with significantly higher concentrations of apoAl and lower levels of Ins and homeostatic
model assessment of insulin resistance (HOMA-IR) compared with those with genotype CC (all P<0.05). In the non-obese
subgroup of the control subjects, carriers of the genotype CC were associated with significantly higher plasma TG or
apoAl levels compared with those with genotype AA (P<0.05). In the GDM group, carriers with genotype AA of CYP7A1-
204A/C polymorphism had elevated levels of gestational weight gain (GWG) compared with those with genotype CC
(P<0.05). Conclusion These results suggest that 204A/C polymorphism in the CYP7Al gene is not associated with
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GDM, but may be closely associated with gestational weight gain in pregnant women with GDM. Variants in this locus are

strongly associated with plasma apoAl, Ins, and HOMA-IR levels in the controls and elevated plasma TG levels in non-

obese controls.
[Key words]
polymorphism

TEIRHEPR A (gestational diabetes mellitus, GDM ) 24
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LB IEE11.9%~14.8%" . GDMAYHGH H iy A+
IIERE, BFRRIIZON SRR iR 8
PO SAE ARG
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IR K B8 4E 5 CYP7ATFE R S 31 X -204A/CHY
AR IR 22 SRR DA 5, 1235 4 i GD ML) 16 326
BH, 84T CYP7TAIFE N -204A/CE M 5GDM
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W5 GDM & S IE # 22 A CYPTALFE R -204A/CE 45
PE 5 1 R S AR AR AR T 43T, X GDMAE A= 1)
AL PR L R A Lo Qs S L) LA R

1 MR5FE
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GDMZ: ¥ [ PR R B 58 Up23 (IADPSG) HEFE (1Y
GDMIZWitr T2 B GDMZ A | B 2 1A %5 e 1fi At =
5.1 mmol/L, B # %51 h=10.0 mmol/L, 8{F4J52 h Il
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TS FHZE B3 S (HEES2017-033), FT AT IFFE 6 R 126
THIERZE A . &A1 0370 1E W 4 ik & Fle27 4
GDMHEH
1.2 MiEEFEEADNAN S B R B EEHE R 115

Z IR MU DN A2 1 42 B0 500 WLAME I 43
BEIFHDNA", B A EF4E W (polymerase chain
reaction, PCR) 51 ¥ 5 BSCHR G ™ s 5191751 L5
AATGTTTTTCCCAGTTCTCTTTC-3', Fiif5'-

Cholesterol 7a -hydroxylase

Gestational diabetes mellitus Single nucleotide

AATTAGCCATTTGTTCATTCT ATTAG-3', i Ff#/: T.
YA BRA RIS . PCRIZM AR BAAF K25 uL, &
0.25 umol 5|4, 12.5 uL Taq PCR FiiR#, 10 uLXZEIK,
0.1 pg DNABIHR . PCRIZN 451 H94 CHIZEES minf5,
94 °C 1 min, 53 °C 30's, 72 °C 30 s, 28 MEH 572 CheJn
FEH17 min.
1.3 PCR¥E=#HIH L R Bk
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Table1 Comparison of clinical and metabolic parameters between the

GDM and the control groups

Indicator o ConrogouP p

Agelyr. 35.44+3.94  3574%436 0.131
Gestational age/weeks 39.9940.96  39.22+0.96  0.000
Prepregnancy BMI/(kg/m”) 22.25+3.12  21.17#2.72  0.000
Gestational weight gain/kg 11.50+4.20  13.92+4.25  0.000
Delivery BMI/(kg/mz) 25.81+3.38  26.64+2.70 0.272
SBP/mmHg 115.96+11.04 115.28+10.09 0.189
DBP/mmHg 72.81+8.70 72.23+7.66  0.163
Fasting Ins/(pmol/L) 95.74+118.78 71.324+31.68 0.001
Fasting Glu/(mmol/L) 4.61+£0.79 4.39+0.71  0.000
HOMA-IR 3.53+8.91 2.19+2.40  0.000
Triglycerides/(mmol/L) 3.88+1.63 3.66+1.43  0.006
TC/(mmol/L) 5.97+1.24 6.09£1.07  0.047
HDL-C/(mmol/L) 1.98+0.44 2.00+£0.41 0.470
LDL-C/(mmol/L) 2.95+0.95 3.20+£0.99  0.000
Apo Al/(g/L) 2.29+0.36 2.37+0.43  0.000
Apo B/(g/L) 1.15£025 1153026 0912

BMI: body mass index; SBP: systolic blood pressere; DBP: diastolic blood
pressure; Ins: Insulin; Glu: glucose; HOMA-IR: homeostatic model
assessment of insulin resistance; TC: total cholesterol; HDL-C: high-density
lipoprotein; LDL-C: low-density lipoprotein; Apo Al: apolipoprotein Al;
Apo B1: apolipoprotein B1.

261 bp, 93 bp#139 bp 455417 (K1)
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1 CYP7A1-204A/CERE &L R Bsa | BRYIFAIKE
Fig 1 Electrophoresis of Bsa | digestion of the CYP7A1-204A/C gene
polymorphisms
M: marker; 2: AA genotype; 3, 4, 5: AC genotype; 1, 6, 7: CC genotype.
%2 GDMAMIMEACYP7AI-204A/CEER R EMERIFES

Table 2 Distribution of CYP7A1-204A/C genotype and allele frequency
in GDM and control groups

Item GDM group/frequency Control group/frequency
(case), n=627 (case), n=1037
Genotype 0.262
AA 0.346 (217) 0.310 (322)
AC 0.480 (301) 0.494 (512)
cc 0.174 (109) 0.196 (203)
Allele 0.112
A 0.586 (735) 0.557 (1156)
C 0.414 (519) 0.443 (918)

The numbers in the parentheses indicate the number of subjects for each
genotype or the number of alleles of each type.

0.4147110.557, 0.443 . A< UL W 20 2 1) 5 5] 2 R 2557 B R A
BRI o0 25 AR Ge T
24 CYP7AIEBEAREEREE A G KR EERN
Eb3g%

1 2¢37] W, GDMZH CYP7A1E P - 20410 S #5H CC At
PRI 70 3 2 S 4 5 348 7K S IRF AA L (P<0.05) .

%3 GDMAMITRAHRRFEICYP7A1-204A/CE A B FE BT AA I FRAN K HEAR EL 8
Table 3 Comparison of clinical and metabolic parameters of different genotypes of CYP7A1-204A/C polymorphism in GDM and control groups

GDM group Control group

Indicator

AA (n=217) AC (n=301) CC (n=109) AA (n=322) AC (n=512) CC (n=203)
Delivery BMI/(kg/m”) 26.98+3.01 26.76+3.41 26.63+3.95 26.68+2.82 26.73+2.63 26.38+2.66
Gestational weight gain/kg 11.96+4.37 11.44+4.19 10.80+3.84° 13.86+3.63 13.91+4.80 14.03+3.59
Fasting Ins/(pmol/L) 15.32+17.80 15.61+24.98 12.67+8.76 11.50+9.48 10.76+6.98 9.64+4.64"
Fasting Glu/(mmol/L) 4.55£0.59 4.63£0.90 4.67+0.77 4.42+0.74 4.38+0.78 4.34+0.39
HOMA-IR 3.32+4.76 3.93+12.06 2.80+2.37 2.46+3.54 2.14+1.84 1.88+0.96°
Triglycerides/(mmol/L) 4.00+1.89 3.81+1.50 3.81+1.44 3.66+1.56 3.67+1.35 3.61+1.41
TC/(mmol/L) 5.93+1.14 6.04£1.38 5.89+1.00 6.05+1.18 6.07+1.02 6.19+1.03
HDL-C/(mmol/L) 1.97+0.43 1.99+0.45 1.99+0.42 1.96+0.39 2.02+0.42° 2.00+0.39
LDL-C/(mmol/L) 2.91+0.89 3.02+1.02 2.86+0.83 3.22+1.17 3.14+0.88 3.29+0.90
Apo Al/(g/L) 2.27+0.35 2.31+0.39 2.28+0.33 2.31+0.39 2.39+0.41 2.40+0.51"
Apo B/(g/L) 1.14+0.26 1.15+0.24 1.14+0.24 1.16+0.28 1.14+0.24 1.17+0.24

The abbreviations are explained in the note to Table 1. " P<0.05, " P<0.01, vs. the same group of AA genotype carriers.
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FEGDME, 1Z A0 SN [R] 35 PR R SI 20 = ) AR F A 25 5 T
St EE X

TEE 3 PR X IR EH, CYP7A1KE P CCHE R B #4153
HAs JE I 2 (%5 i 1Ins) . HOMA-IR/KF-42 A AR AR
(P<0.05), TfifapoA17K -4 AATI Tt (P<0.05), HDL-
CKFAEACHLE 5 T AABI (P<0.05) (3) . #E—2E41

S5 HEJHE (BMI =25 kg/m?) FHEALH: (BMI<25 kg/m?) .40
J5i (F4), CYP7TALZ A 5 23 G Ins /K- 1 6 R ANAE AL B
TAHMEEF( P<0.05), TMiapoA1/K ALY 5 BANAE AR AR
JEZE A ER B (AARI vs. CCHIZ, P<0.05, AAI Fvs.
ACHI, P<0.01); Mk, TEARNEHEXT IR 22 1H, CCEREH Bl
i H MR TG/K -5 T AA R 4 (P<0.05) .

F4 IRREFNIEARREXT BB 23 CYP7A1E FE-204A/CE A MR E E E R T A KA R EHERR

Table4 Clinical and metabolic parameters of CYP7A1 gene-204A/C genotypes in obese and non-obese control subjects

Obese control group

Non-obese control group

Indicator

AA (n=241) AC (n=376) CC (n=137) AA (n=76) AC (n=129) CC (n=65)
Delivery BMI/(kg/m?) 27.7642.33 27.80+2.11 27.78+1.96 23.37+1.10 23.64+1.05 23.44+1.09
Gestational weight gain/kg 14.38+3.68 14.44%5.15 14.83+3.58 12.23+3.04 12.2243.07 12.39+3.06
Fasting Ins/(pmol/L) 11.42+7.04 11.00+4.84 10.11+4.82" 11.76+14.48 10.01+11.11 8.74+4.15
Fasting Glu/(mmol/L) 4.41%0.72 4.37+0.42 4.37+0.43 4.50+0.80 4.42+1.36 4.26+0.29
HOMA-IR 2.36+2.72 2.16+1.05 2.00+1.01 2.76+5.27 2.0543.19 1.6620.80
Triglycerides/(mmol/L) 3.81+1.70 3.76+1.41 3.56+1.35 3.20+0.92 3.42+1.17 3734153
TC/(mmol/L) 6.00+1.19 6.01+1.03 6.10+1.03 6.24+1.17 6.24+1.00 6.37+1.00
HDL-C/(mmol/L) 1.93+0.39 1.99+0.40 1.96+0.37 2.02+0.39 2.1340.44 2.0740.42
LDL-C/(mmol/L) 3.15+1.20 3.08+0.88 3.28+0.93 3.45+1.09 3.30+0.87 3.33+0.83
Apo Al/(g/L) 2.330.39 2.38+0.41 2.38+0.54 2.25+0.39 2.42+0.43" 2.43+0.44°
Apo B/(g/L) 1.15+0.27 1.13+0.25 1.15+0.25 1.20+0.31 1.17+0.23 1.19+0.23

The abbreviations are explained in the note to Table 1. " P<0.05, " P<0.01, vs. the same group of AA genotype carriers.
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AR E IR CYP7TAIREIN-204A/CE TS
GDM i KOE W IR AL I R AT TRF9E . ARBFE
X R H X 1 664152211 CYP7A1-204A/C 25 5P E A FE A
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TE R B X BRZH 43 501 SR 0.4 14 110,443, 517 2% 1A
0.39" R [E 042" HHIET, 7R DU A CYP7 A1 A -
204A/CZ AL A5 550 B PR AT 55 IR 56 A Rl AT ) S
RIS 25 5

KT CYPTAIREN -204A/C L A5 5 AR K AR AL 1)
KRMREZ . AW AE AN RE XS IR AT IR 10 2 & 3,
CCHE R RIHES 3 AATLH 3K TG/K 3G, i 7e e fE
SEURIA L M AR VLSS BIX T OC R, PR I% B R Z S PELE IE
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JOEL [ - 27 - At T 35, 34 /) B T) o 0 A 0
TG/K A8 In"e; e CYP7 A1FE R R /N USSR |- W5
2, wEbR P VLDLA B, R ) & i Bt
— I FITGACE BRI CYP7A1-204A/CE VAL
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CRENIBEH B )i 2h 76 SIS P &7, X 7T BB -5 CRF v JE A
FEFEINZAC3E GV s TTHGER T CYP7A LSS SRs AT 5,
XL, CYP7A LR ZRIR RS PR S i mT - 34
AR BRI A NG 2, SHRTGK BT F S o BRI 4SS R4
AR AR NE BT B 2P i CCHE R AL 5 5 L R TG/K - Tt
FADE, T REAETZ AL AR S 1 T CCHE R A5 4y 5 IR
TR A A XK.

AHIGEIE A IR, Kot R ZH K FLAR A B ST 2 i CCk [ A2
B CAFN AL RS F apo ALK/ TAAZLE . 5WANG
AL AR IE B A P CCOE [ BUAMA B HDL- C/K -4
B3, I HapoAl /&£ HDL-CHik: 19 3 Bk i 2k 15 5
1, SHDL-CHTIREZE VIHI G
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