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[ Abstract] Objective To investigate the apolipoprotein C-3 (APOC3) gene Sst | polymorphism and its
relationship with changes in serum lipids in patients with gestational diabetes mellitus (GDM). Methods A total of 630
pregnant women with GDM and 1027 normal pregnant controls were covered in the study. The genotype and allele
frequencies of APOC3 Sst 1 polymorphism were analyzed by polymerase chain reaction and restriction fragment length
polymorphism (PCR-RFLP). Total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), and glucose (Glu) were measured by enzymatic methods. Plasma insulin
(INS) was measured by chemiluminescence. Apolipoproteins A1 (apoAl) and B (apoB) levels were measured by
turbidimetric immunoassay. Results The allele frequencies of S1 and S2 of the APOC3 polymorphism at the Sst [
locus were 0.704 and 0.296 in the GDM group and 0.721 and 0.279 in the control group, respectively. There was no
significant difference in genotype frequency and allele frequency of APOC3 Sst | polymorphism between the GDM and
the control groups (P>0.05). In the GDM group, those with S252 and S1S2 genotypes had higher plasma HDL-C levels
and lower atherogenic index (AI) values than those with S1S1 genotype did, with the differences being statistically
significant (all P<0.05). GDM patients were then divided into obesity and non-obesity subgroups. Further subgroup
analysis showed that the association of APOC3 genotype with changes in HDL-C levels was observed only in obese GDM
patients, while the association of APOC3 genotype with changes in Al values was observed in both obese and nonobese
patients. In addition, in obese GDM patients, those with S252 genotype had significantly higher plasma TG levels than
those with S1S1 and S1S2 genotypes did (P<0.05 and P<0.01, respectively). In non-obese GDM patients, those with S252
genotype had significantly lower apoB/apoAl ratio than S2S2 carriers did (P<0.05). No genotype-related effect on lipid
and apolipoprotein variations was evident in the normal controls. Conclusion APOC3 Sst | polymorphism in GDM

patients is associated with HDL-C and TG levels as well as AI value and apoB/apoA1 ratio. The changes in lipid levels and
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apolipoprotein ratio showed BMI-dependent features. However, association between polymorphism at the locus and the

development of GDM was not observed.
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BEEIEH , Y24 K 1k, APOC3KEHSst | ZH/NMERT S
GDM ., UEUR I 2 i AE 7K - 55 1) 28 T A7 A8 S IR 1 A DL AR
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1.1 X%

GDMZ: 4% [ Pl BRI 5 Uh2x (TADPSG) 447 19
GDMZWikr HERR 12 B GDM A ™, BRI 24 4 25 jiF i A =
5.1 mmol/L, B, F & )51 hili B =10.0 mmol/L, Bi & &5
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1.2 MAEFEEDNANS B R RS SR MY

% MERLICH" 3 5 DN A4 Ifi 42 B 500 uLAHH
M5 EFFHDNA, BA WSV (polymerase chain
reaction, PCR) 5| ¥ 2 GRS 1. 5140791 L5 -
CATGGTTGCCTACAGAGGAGT-3', Fif5'-

Gestational diabetes mellitus

Gene polymorphism Lipids

TGACCTTCCGCACAAAGCTGT-3', i _Liff A TAEYA
BN . PCRECI AR R SRR 25 pL, £50.25 pmol
51%),12.5 pL Taq PCR IR, 10 uLXLZE/K, 1 uL DNA#E
M2 o PCRELI A 495 CHIUAEMES minji, 95 °C 30 s,
65 °C 305,72 C 1 min, 31BN JE 72 C e Jm 4E i
10 min,

1.3 PCRY =B LR ARk

S IR SCHRAY 5951, ZEPCRY 174 h i A 10 UBR I
PENVIEESac 1 (Sst 1),37 CHRIE3 he FEVI=YiNA
2.5% Byt 58 JI A R A TP, T BE 22 v v R K
40 min, 4G T AN,

L4 MAEHIBERTH

it P A 27 KGRI A 1 86 % 2R (insulin, INS), 3K
FH B3R5 £ % MU (glucose, Glu) | % & 5 & (1 IH
[ (high-density lipoprotein cholesterol, HDL-C) . =
A (triglyceride, TG) | I B R F1 B [E B (low-density
lipoprotein cholesterol, LDL-C) F & JH [# £ ( total
cholesterol, TC) ., # A& HA1(apolipoproteins A
1, apoA1) FIZENE & B (apoB) I E FH S5 355 4 Lh itk
(ITA).

Jige B R AR PT K P 59 23 B AR H O M A AR 25 45 7Y
(Homeostatic Model Assessment for Insulin Resistance,
HOMA-IR) 2 %5 JE LB (mmol/L) x %5 i JB & 2 K F
(WU/mL)/22.5™ 83 BkhE L5 %L (atherogenic index,
AD=(TC—HDL-C)/HDL-C"",
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Fig 1 Enzyme electropherosis of APOC3 Sst | polymorphism
M: DNA marker; 2,7, 8, 11, 12, 13, and 14: S1S1 genotype; 9 and 10: S2S2 genotype; 1, 3, 4, 5, and 6: S1S2 genotype.
2.2 APOC3EREMEM EE TR S HFLLE #1 GDMEAMXBAAPOCSEESst | AL s ER R % hr EF
GDMZL I R APOC3HEIHSst T 223t A AUt wah
Table 1 Distribution of APOC3 Sst | genotype and allele frequency in
%%ﬁﬁaAHardy WembergXIZ@I 5 5 A (PY>0.05), 3K GDM and control groups
B Pr, BARHARARME. hsR10T I, GDMAL AN 1 Frequency
APOCS3 Sst
MRZH S 1N S 2 55 o K& IR B3 28 73 5] 4 0.704/0.296 A1 GDM (n=630)  Control (n=1027)
0.721/0.279. A WL Z1L 22 1] 5 PRI 145 JE DA T3¢ 1 3 Genorpe 0332
S1S1 0.486 0.521
i Zm A gt #E X
T ¢ ) . - S1S2 0.436 0.400
= 1 &l 114 & = it
2.3 APOC3EER HE I BY 0 28 8] e P 0 X I8 HE AR AY 52 0.078 0.079
b Allele 0.303
H 227 WL, GDMALAPOC3SEH Sst T {7 s #5747 s1 0.704 0721
S1S2E P AU IS 2825 [ Y 5 FLHDL-CAK - 5 TS 1818 % > 0.29 0279

F2 APOC3 EESst | AR EERE T AL KM GHEFREGDMAR X BAR L
Table2 Comparison of clinical and metabolic parameters of subjects with different genotypes of APOC3 Sst | polymorphism in GDM and control

groups
GDM group Control group

Parameter

S1S1 (n=306) S1S2 (n=275) $282 (n=49) S1S1 (n=535) S1S2 (n=411) $282 (n=81)
Delivery BMI/(kg/m?) 26.70+1.35 26.91+3.03 26.98+5.01 26.5612.52 26.74+2.95 26.76+2.44
Fasting INS/(pmol/L) 14.91+24.35 15.11+17.48 16.70+15.32 10.66+7.20 11.058.12 10.4146.44
Fasting Glu/(mmol/L) 4.65+0.89 4.58+0.72 4.63£0.74 4.40+0.80 4.39+0.61 4.3740.50
HOMA-IR 3.81£11.96 3.34+45.06 3.69+3.90 2.1542.23 2.2842.74 2.08+1.61
Triglycerides/(mmol/L) 3.85£1.56 3.85+1.62 4.14£2.13 3.61£1.42 3.73+1.47 3.71£1.36
TC/(mmol/L) 5.94+1.36 6.00+1.08 6.03+1.38 6.09+1.11 6.08+1.02 6.18+1.19
HDL-C/(mmol/L) 1.93+0.42 2.03+0.46 2.1120.42" 1.98+0.42 2.0320.40 2.00£0.42
LDL-C/(mmol/L) 2.96+0.88 2.97+1.02 2.89+0.99 3.23+1.05 3.14+0.90 3.28+1.01
Atherogenic index 2.14%0.55 2.03£0.54" 1.88+0.44 2.14+0.59 2.0620.57 2.18+0.65
apoA1/(g/L) 2.2740.38 2.3240.37 2.3740.35 2.35+0.41 2.41+0.47 2.3540.39
apoB/(g/L) 1.150.25 1.16+0.25 1.13+0.31 1.160.27 1.15+0.26 1.1740.27
apoB/apoAl ratio 0.52+0.13 0.51+0.13 0.49+1.50 0.51+0.15 0.49+0.14 0.51+0.14

" P<0.05, " P<0.01, vs. S1S1 genotype carriers in the same group.
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(P$4<0.01); T ALK T-S1S1%4 3% (P<0.05, P<0.01) , XJH&
L 2R DL T2V gk AN [ 35 PR 7R 3 e AR s A R B A7 AR 25 57

HE—25K GDMZEAS A AT Rk (A B35 4 =25 kg/m)
AR RE B ({4 £ 45 %< 25kg/m?) LA, APOC3 2 351
S5 HDL-CH & R AUFE AL 2 WL 2, -5 AT S R 7

JE Sk R0 AR AE e W2 2H Y e WS B (3R3) o Ah, 7E AL B
GDMZ2 18282 5L A B #EA & Ho M K TG/K V- 15 T-S1S 1A
S1S2BH#EAF 2 (P<0.05, P<0.01), T fEAEAL P GDMZ 1
S2S2 I A HapoB/apoAl L (E MK T-S1S1 5 445 3%
(P<0.05)(%£3).

%3 [EMFIERERGDMZIIAPOCIER Sst | i S REEE BT AMRKRFKHBHER
Table 3 Clinical and metabolic parameters of obese and non-obese GDM subjects with different APOC3 gene Sst | genotypes

Overweight/Obese group Non-obese group

Parameter

S1S1 (n=217) S1S2 (n=201) $282 (n=32) S1S1 (n=89) S1S2 (n=74) $282 (n=17)
Delivery BMI/(kg/m’) 28.08+2.96 28.1242.52 28.98+5.30 23.36+1.22 23.52+1.20 23.49+0.94
Fasting INS/(pmol/L) 16.03+27.32 15.88+18.43 20.17+17.63 12.32+15.10 13.10+14.87 9.58+5.87
Fasting Glu/(mmol/L) 4.68+0.93 4.62+0.75 4.53+0.66 4.58+0.79 4.49+0.63 4.77+0.87
HOMA-IR 4.24+13.99 3.57+5.59 4.43+4.55 2.80+4.55 2.7243.21 2.15+1.63
Triglycerides/(mmol/L) 3.98+1.55 3.85+1.55 4.71+2.42" 3.52+1.52 3.80+1.80 3.09+0.86
TC/(mmol/L) 5.82+1.04 5.96+1.13 6.13+1.56 6.25+1.90 6.12+0.93 5.92+0.97
HDL-C/(mmol/L) 1.89+0.39 2.01£0.45" 2.05+0.42" 2.030.49 2.1120.47 2.2240.41
LDL-C/(mmol/L) 2.87+0.84 2.93+0.87 2.86+1.07 3.19+0.95 3.07£1.35 3.00+0.83
Atherogenic index 2.140.52 203054 1.990.45 2.14+0.64 1.98+0.53 1.70£0.35"
apoA1/(g/L) 2.28+0.37 2.30+0.39 2.34+0.33 2.24+0.39 2.35+0.33 2.42+0.41
apoB/(g/L) 1.14+0.25 1.15+0.26 1.16+0.35 1.19+0.26 1.17+0.21 1.09+0.21
apoB/apoAl ratio 0.51+0.12 0.51+0.14 0.50+0.16 0.54+0.14 0.50+0.11 0.4620.12"

" P<0.05, " P<0.01, vs. S1S1 genotype carriers in the same group; * P<0.01, vs. S1S2 genotype carriers in the same group.
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HDL-C/AK VAT, MR, 5 A 7S 7EGDMARF
MBI (4 45 A — B 1258 AR 3] S255 037 JE A A 1E
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VN

APOC3IE[HSst 1 284 #1251 I 5 TG/ 7+
R R MR 2, AR WA EGDM AR & B
S22k [K I HEHF F #eS1S1AIS1S234 WA W T, S ARGE IR



998 PUNT S22 (B2 )

5 544

AR ARE IR 4 5 — 3, S2S2 LA E 5 TGK
ST AR IR S R T R 5 S2 45 (6 BE R 5 o R 1Y
TIRe eI R AR A7 s RIEPUR T, J5 H AR S FET
TGACE 3 = AR5 E AR L FEGD MR 35 4 AR W45
FS255 0 HE K S TGTH A %, $&/R7TEGDME # APOC3
PRI S 285 5 B PH 5 TG AR - T ey HAA M ot 2 18 B OIE Jpke
RO A FR

JESJHE oo I DA M DR s 55 18 1 0 0 A7 7 4 B I K
S AR A, B 4 A A T B e E B K i 4 RESEAE K
Hﬁéf YA, /S EhBKRERE ALBEER Y 2 A | R R DA R

W5, — 200 A FERS PTGl FfapoB . apoAl. fHifil
C- fir” L K apoB/apoAl LU {H S5 SR FIIZR &
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