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W E:BW SRIERBEBERBFTFALES CAPN-10 AW 2 S 1 648 % 1, SFIR T 54k 0 K7 F A £ 09 B
BE, Ak BARSEHAXRE-R4IEAEEKE S EB(PCRRFLP)# K; R A RA - BTG 7k, KK L sk %
Z 49 100 4] J= 4Rk B0 48 J& 9% Z- 42 (GDM 41) (100 4 4% @ & % 8 542 (GIGT 48) F= 100 4] 48 &t & 5E F 49 4= 4k 4a & (NGT 41, Bp 3+ &
21)69 CAPN-10 A H 19,43 & 6342 S #H AT EHF R S 5B 24K 8 Logistic @A Sk B R B FHF LA E L BEA LN L
BB ZHATMEREIN., R (DCAPN-10 A H 43425 GG AR A H E 5 A £ GDM A 2% 5 F NGT 4, £ F A%t F &
L(P<<0.01);G %4 LA HIAFE oA £ GDM A3 25 F NGT 4, £ F A %it 5 & L (P<C0.05);19 42,5 F= 63 12 5 69 3k B & 47
FEELARMES AL GDM 48 GIGT 485 NGT AR 2 FH AL H £ EN;19.43.63 W ARAME FLLAAMEL
GIGT 455 GDM A jd th#k £ F R4 % &L, (2)GDM A fe GIGT 469 54 . 5 4 BMI, ABMI,FPG #= 2 h-PG ¥ 4 NGT 44+
B EFALTFENL(P<0.05), (DA BEHR L £ GDM a4 NGT 4 & (22% vs 11%), 2 A %it 5 & L (P<<0.05),
(4) Logistic = )3 447 2 7~ ,CAPN-10 A B SNP 43 {5 % % KB Mk Rk £ ABMIL 853 3 e T e 4k 0048 K 3 & 469 &
ME., B ERNBARMFEHLAETRS CAPN-10 2B SNP 43455 GE R A WAE,m5 16 = 63 42,5 £ %, CAPN-10
KB SNP 43455 5 AN BARREL . ABMI o582 GDM A AW TR ARE L. THRERT EEIER M FF L LN A
bk

LB IR I BE R CAPN-10 A B e B £ 45 W 5 A1
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Correlation study between CAPN-10 gene polymorphism and gestational abnormal metabolism of glucose and its risk factors”
Zhou Long' ,Fei Ying® ,Ma Li* , Tan Yujie***
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Abstract: Objective To investigate the relationship between the polymorphisms of CAPN-10 gene and the occurrence of gesta-
tional abnormal metabolism of glucose,and to explore the risk factors on the occurrence of gestational abnormal metabolism of glu-
cose. Methods Genotyping was conducted to investigate the polymorphism of sites 19,43,63 in CAPN-10 gene among 100 unrelat-
ed women with gestational diabetes mellitus(GDM group) ,100 unrelated women with gestational impaired glucose tolerance(GIGT
group) and 100 pregnant women with normal glucose tolerance(NGT group). Also this paper explores the risk factors on the occur-
rence of gestational abnormal glucose metabolism by means of Logistic regression analysis. Results The frequency of G allele of site
43 was 94.5% in GDM group,which was significantly higher than that in NGT group(P<C0. 05). There was no significant differ-
ence in the frequencies of GG genotype and G allele of site 43 between GIGT group and NGT group. There was no significant differ-
ence in genotypic frequencies and allele frequencies of 19 locus, 63 locus among GIGT group, GDM group and NGT group. There
was no significant difference in genotypic frequencies and allele frequencies of 19 locus.43 locus.63 locus between GIGT group and
GDM group. Age, gestational BMI, ABMI, fasting plasma-glucose and 2-hour plasma-glucose in GIGT group and GDM group were
significantly higher than in NGT group. Family history of diabetes in GDM group was significant higher than in NGT group(P<C
0. 05). The result of Logistic regression analysis indicated that CAPN-10 gene polymorphism loci of 43, family history of diabetes,
age and BMI were risk factors of gestational abnormal metabolism of glucose. Conclusion CAPN-10 gene may contribute to the ge-
netic susceptibility to GDM. G allele of site 43 is related to GDM possibly. The polymorphism 19 and 63 of CAPN-10 gene may be
not related to GDM. The research results indicate that family history of diabetes,age, BMI, fasting plasma-glucose and 2-hour plas-
ma-glucose are closely related to the occurrence of GDM. 43 locus in CAPN-10 gene polymorphism,family history of diabetes,age
and BMI are risk factors for GDM.they are likely to increase the risk of GDM and GIGT.
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U i 0 AR 38 S 4 A R 0 PR (gestational diabe-
tes mellitus, GDM) 1 4F 3 1 # iiif &t 37 #} (gestational impaired
glucose tolerance.GIGT), 5 XM E R FE M .GDM 5 GIGT
AR B BT R Lk 7.6 %00 R R AR AR BT Rk
T > 1B DI AR OC , (B A AL Fps BBl = A I FE TR Z . Ha-
nis 55 E UARGE T CAPN-10 J£[H 55 2 BB IR A% (type 2 dia-
betes mellitus, T2DM) # 8 A~ F 5, W 4h 2= Yy 4y Xt
CAPN-10 B 5 5 8 R 19 ¢ R R I A1 58, H Al [ i xF
GIGT.GDM 5 CAPN-10 & [H D K A 5¢ fa B 5 3 i e 45 20
A3 5 PH X % GDMLGIGT 3% 1 CAPN-10 & [F 19,43
B 63 3 13 2 B PEHEAT W5, AR DT SRR 5 06 K A AR DG 1 R
L LU GDM,GIGT 1 & i AL ELI 52 4 1L 50 30 = J s
1 #MBE5FE
L1 PREx g 3EHC 2009 4F 10 JJ & 2010 4F 11 H fE 5B
AR A g S 5t FH B = g i s B B 17112 w12 B9 42 30 HEBR A 24
AT PR S A8 P R I S L P 0 A O L 8 4 R L PRI
9o S R GE P 5 DA R I P 2 T B R L AT 50 g A b
i ik 3 (glucose challenge test, GCT) & 75 g [ IR 75 24 45 it
1% (oral glucose tolerance test, OGTT), X Al #H K 12 W
PRUE R 2 38 B 4 O BE Tt & IE % (normal glucose tolerance,
NGD U GIGT 411 GDM 41 . & 41 100 il . ¥ 4 BUE . 4F i 15
25~35 % Z[A], W B AL A0 I HEAT 18] 45 8 A, S I K BT R, A2
FEARS B R R HE R R B AR OB AT
P = 5 % (body mass index, BMI,BMI=1{& i &/ & &°) . 4
S 5 5 L 2 R T AR 0 AR b (R ABMI = (K 57 4 1
AR/ By ) A TR DR R AR SN R AT 18 B2
TR AR NI R .

1.2 R KeWitsdE GCT LIDHR 50 ¢ ##&iME 1 h
MBERT 7.8 mmol/L Jy 55, %) 5 4 M OGTT ik 5%, % ]
R 2B ST ) R . AR AR S A (A R R DA 6
AR bR e, 25 I8 12 hJE . IR A 75 g, W2 E i B
(fasting plasma-glucose, FPG) B IR¥E )5 1.2.3 h 3t 4 4~ A1
IfiBE BN 2 h Ifi B (two hour plasma-glucose, 2 h-PG) , 1E % {H 73
K 5.6.10.3.8.6.6.7 mmol/L, i A 2 Wisk& 2 WL L&
i IEHE T2 W GDM, 1 35 5% # 2 Wl GIGT,

1.3 BRIk

1.3.1 JEPIZH DNA S0 R0 B 07 B4R lUE R 4
DNALJF Il & DNA 2 B2 fik i, — 20 CLREF# .

1.3.2 CAPN-10 #£[H 19,43 K& 63 fii 53N R4 (D)
PCR G154 - 51 ¥y it B Al primer premier 5 £, b 5t
FEHBATF G M. PCR Y ISR K R : PCR Rk & 25 pl,
H.d Taq DNA fff 2. 5 U,dNTPs 2 mmol/L,PCR Jt K} 2.5

L 10 X PCR Buffer(# Mg*)2.5 pL, E F#ES[#4 10 pmol
B A DNA 100 ng, (2)PCR JZJ 4419 i f5.94 C HiAs
£ 5 min,94 C7AEPE 30 5,58 CiBk 30 5,72 ‘CZEAH 30 5,30 4
WEIR)G 72 CHEf 7 min; 43,63 i 4538 KO 4 94 59 C
64.5 C,HAMF . (3)PCR Y ™=y . B ik PCR =
W) 5 pl,F 3 Y0 B NE B BRI L Yk R L 7E DNA UK 43 B 40 W5
HI & A g . (4 CAPN-10 JE [ (1 22 25 P I 4347 < 19 fif
MEZAMRE32bp M2 KB 3 RER LM, L PCR =Y H
LYKo Ry 3 AR, B 22 44T (404 bp) (12 I8 AT (372
bp F1 404 bp) .11 44 F (372 bp) ; SNP 43,63 £ 75 M # 3%
A A W 5 =0 R NE-PR M R B K B £ &S 7k (PCR-RFLP) 5
. SNP 43 i s5 1) PCR ;=414 Nsil N YJEF 37 C/KiE 6 h i
YIAL 121 bp A1 23 bp (9 2 A 1 B, LUK S 7T H B GG A (144
bp) \GA %1 (144,121.23 bp) 1 AA %1 (121,23 bp)3 Fh KL H 5,
SNP 63 {3 5 i PCR =412 Hhal P} I 37 C/K¥ 6 h i)
B 162 bp FI 30 bp #Y 2 > Be. MUk 5 A B TT 24 (192
bp) CT #(192,162.30 bp) Fl CC #1 (162,30 bp)3 Fhk K &,
1.4 SEil2¢4b¥  ff F SPSSIL. 5 # ik 17 B g b 2, LA
Hardy-Weinberg -4 £ 3 25 {0 £ 5k B 090 28 76 B 0k b i £ 3=
PE VIR PIAL ] LR ¢ R, DA T s Rom A2
[F] B RS RS SER  Ar A 22 5ok A " R, L P<C0.05 2
ERAEGEI ¥ RARE R M ZH#E Logistic [543 47 5
W RE MR,

2 & 7

2.1 BV EAAR  CAPN-10 JEH 19.43.63 i f1 1Y 2
M 45 % 28 Hardy-Weinberg & K 35, ¥ 4F A 350 4% P4 2 0
2 B 45 5 TR A5 SR 35 1 a8 % T (P> 0. 05) o 25 4 i R 40 A .
FERE TN AE S

2.2 WERXGMIGREEME 5 NGT 41t GIGT 4119 2
BMI.ABMI.FPG ¥ 2 h-PG ¥ F1 5, 2R H S8 L (P<
0.05) ; GDM 41 ) 4E % L 22 5] BMI, ABMI B JR 3% & 4 . FPG
Fo2 h-PG ¥ REF . Z7AFITFEX(P<0.05), WE 1,
K 1:5 GIGT 4 b .GDM 4l FPG.2 h-PG ¥ Tl m . 2 7 A
Gt 2 L (P<<0. 05),

2.3 CAPN-10 J:[A 19,4363 o 5 5k & 70 | 45 {7 Kk [ 40 %
B2l

2.3.1 CAPN-10 JE B 19 {7 5 5k B A | 45 07 3k BT 26 43 A
5 NGT 4 & GIGT .GDM 21 J P ) 7 25 o7 FE DF 35 R 1Y 4
EF TG % L ;GIGT 5 GDM 41 (1 35 B R4 3R % (v
R RN AR RG22 LK 2), #2758 CAPN-10 £ H
19 P i K EZ BT RS GIGT.GDM By RH LK.

*1 3R 3 & B I R R AE
25 n R WAL (V) BMIGkg/m?) 2] BMI(kg/m?) ABMI FPG(mmol/L) 2 h-PG(mmol/L)
NGT#4 100  29.644.3 11 20.5743.05 24.9343. 36 4.3341.64 4.9940. 38 6.864-1.13
GIGT#4 100  30.243.8 16 20.6142.32  25.91422.48*  5.2941.64** 5.4240.45* 8.294+1.16"
GDM 4 100  31.4+4.7* 22 20.8942.48  26.49+3.02% % 5.6841.837* 5.8840.57* L 9.6741.45% 4

*P<C0.05," "

:P<<0.01.5 NGT 41 b4 ;4 : P<<0. 05,5 GIGT 41 L4,
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x2 CAPN-10 EE 19 R EFE ENEFRRESH
Bk B AU R SBR[ (20 ] Hardy-Weinberg
4 51 n o p v P : ‘
11 M 12 # 22 # 1 2 BRI ()
NGT 4 95 10 47 38 67(35.3) 123(64.7) 0.411
GIGT 41 99 12 52 35 0.48  0.79 76(38.4) 122(61.6) 1.03  0.31 0. 704
GDM 4 99 8 49 42 0.38  0.83 65(32.8) 133(67.2) 0.02  0.89 0. 841
%3 CAPN- 10 BEE B AEFE SUERMES G
Jk A 7Y IR [0 (20) ] Hardy-Weinberg
4151 n e p X P - «
GG # GA #I AA HI G A P A B Cy®D
NGT#4 100 75 25 0 175(87.5) 25(12.5) 2.213
GIGT 41 100 85 15 0 3.13  0.077 185(92.5) 15(7.5) 2.78  0.096 1.035
GDM #4H 100 92 5 3 10. 49 0.001** 189(94.5) 11(5.5) 5.98 0.014~ 0.523
* . P<C0.05,** ;P<0.01,5 NGT 41 L% .
x4 CAPN-10 EF 63 (i A ERFE SN EFMEN G
FE R R PR (%) ] Hardy-Weinberg
a1 " v ¢ P o
CCH CT # TT # C T AR 3 ()
NGT 2 100 58 39 3 155(77.5) 45(22.5) 0.75
GIGT 4 100 60 36 4 0.083 0.774 156(78.0) 44(22.0) 0.014 0.904 0.177
GDM 4 100 55 43 2 0.183  0.669 151(75.5) 49(24.5) 0.056  0.812 2.486

2.3.2 CAPN-10 %:[H 43 fo7 /5 3 [R50 | 25 f 3% R 3% 2R 40 A
GG S BB A GDM 415 NGT 4 B FFF 5. ZE R A 5
B (P<C0.01) ;G & 3L A 7 GDM 4% NGT 447t .
% B Bt L (P<<0.05);GIGT 45 GDM 4 Fb A, H 3
PRI B0 % | 45 A7 ik PRI R 43 A 22 S B B i R L (R 3D
2.3.3 CAPN-10 %[N 63 {3 s 3 K 70 | 25 {7 3 D5 480 3R 4 A
# NGT.GIGT Hl GDM 4 ] P 4 b 55 G 356 181 20 40 % | 45 7 3%
HB S 22 57 BH %8 L (E . #8 CAPN-10 3 H
SNP 63 fii & A fE 5 GIGT.GDM [ &% %

3B

30 1

25
2 20 S 2277 BMI
c 15 | o FHEBMI
©
(] 0 ABMI
= 10

5 N

0

NGTH
1 NGT 48.GIGT A% GDM 4 iy Z & BMI.
Z 3 BMI & ABMI bt 8

GIGTH GDMEH

2.4 AT ARIIHEAC I 5 0 A G AT R R R 4 B

2.4.1 A Logistic MIIHA M ST AW ER & & .
W 2 HF R FPG.2 h-PG. 221k . B SR B 22T
BMI, % ] BMI, ABMI. 4 J #5 % % 50 . SNP 43 {v; 5 .SNP 63
LA 19 A0S — 3 15 MR R AT R Logistic [l 1443 #7 .
{16 4 4F % 2P 1) BMI, ABMI IR 9% %% 52 LSNP 43 {3 55 5
AN E A  A R  RME R 5K R SR S R P R K, OR 2y

7.232,HYK g SNP 43 fif &, H AW BoRn T R GIGT Ml
SDM g fa i M (36 5) .
*5 B EE Logistic MIARHER

SRy B S.E. Wald P OR
AR 0.261  0.086 14.981 0.001 1.275
4 BM1 0.367  0.082 8.213 0.004  2.205
ABMI 1.827  0.524  9.351 0.004 3.572
Tl PR R M SR 2.453  0.227 11.681 0.001  7.232
SNP 43 {1 /5 1.504  0.359 9.524 0.004  6.028
2.4.2 %[N E Logistic M IF4#7 L NGT 4.GIGT 4

GDM £ 7y A 78 &, 4R % L 22 3] BMI, ABMI, B JR 95 5 % s Al
SNP 43 fii g2 A A8 i, @57 2 B & Logistic [ AHAL, 43 #7
SR RYLTE 5 AR 52 A PR IR A R A 1 fE
K2 MR B /NMR IR - SNP 43 8l JR 5 5% % 52 ABMIL 42 1
BMI, 444, SNP 43 ) OR fEf K, 8. 1055 H kBRI &
R, 5. 821, iR ZUHE 7 SNP 43 FIAR IR i 2 e s g m 1
SIGT F1 GDM iy fe s B 5 HoAth 43, 8 42 % L 223 BMI, ABMI
5 GIGT.GDM (¥ & A= B A (% 6)
*6 K EE Logistic @ JA#ERZE R

B A B S.E. Wald P OR

AR 0.296  0.138 4.683 0.049 1.027
Z 4 BMI 0.492  0.169  8.442 0.006 1.411
ABMI 0.559  0.188 14.309 0.001 2.103
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gxR6 ZFEZE Logistic B IFHE R &R
B AL 8 S.E. Wald P OR
Wl R 5% I SR 1.108  0.496 6.536  0.007 5.821
SNP 43 {3 5 1.863  0.431 12.145 0.001  8.105
R it

CAPN-10 J& calpain 5 19— B3 Jhy 411 18 P9 465 5 8 114 21 bk
R B 7 AE T 645 B 8 L IR B IR A F 2 48U ™,
S5 a0 A T A A AR T AN L L
07 40 M A3 Ak DA B B BB R RS Rz ik 1 RN, CAPN-
10 FEFMTF 2 S @M B (2937, 3) % X 5 T2DM i 4
A % A7 AE 2 Ff SNP, H mRNA 72 B LA A
FEIK U AT BE 8 20 Wb 3 FH R RE D o R 2
AR R R S A AR I 2 B 0 4 I RN ) R R
WP HEUE S ZPUN K.

CAPN-10 K & ¥1J& i Horikawa & L1 . fh 45 H iz &
B 3/~ SNP(43.19.63) 5 & P &F 245 A T2DM ek, Hp
SNP 43 [ G/G 4 & F W 3 7 # & T2DM 1 f& b &
Leipold %™ % GDM M # K& 1F % % M 4 8k 10 4 9 CAPN-10
FEZEM(SNP 19.43,63) JEA7 5T 45 R & 9% SNP
63 {7 s C 457 HE K 5 GDM 38t % 5 &M AR OG L T 5 19,43 47 5%
JoHEFME . PG Shaat %7 sk i 44 4 W10 4 CAPN-10
P 2 & M HEAT R 5T, 45 5 /R X — b X ) GDM 0 & il IE # 4
iR H SNP 43 Fl SNP 44 %47 B F 20, HEES P HF
ZE0) J e SN e CAPN-10 2 H 22 25 4 (SNP 19.43.63) ()
WFIE & B, SNP 43 (i S 2255 GDM it/ 5 Btk A 56 i
5 SNP 19,63 WIJG 36, [, % %7 %0 58 i3 %) GDM & %
N& Wi B G 35 240 41t CAPN-10 mRNA () &5 0F 98 & 3, 15 115 41
SUZ LR 323K (6 20 BT BB S GDM. B 3% 8 15 25 HE 3 19 & 2 5
PR T R R B R R 6 5 GDM B HL i 3 R AP0 6 &
RIS, A58 45 3R w78 72 CAPN-10 5[/ 19,63 i & -,
GDM 41 .GIGT 415 NGT 41 (¥ % B B4 = | 45 (v i R4 R 4
ARG 2 L, WA 43 {18 . GDM 4 GG % [ 7
R G A S8 B A (92% .94, 5%) Bl B T x4l
(75%.87. 5%, ZRA H I ¥ B L (P<0.05), XK
CAPN-10 #[K SNP 43 i 2 &M 5 GDM {4 5 Btk % .
iMi 5 SNP 19.63 fii S rfE 5 GDM B kALK, X—45R5
Leipold 2™ Shaat % [ W S5 77 70 25 57 . {H 15 B 260 % 3¢
PN G~ X IR E RZ M 2% R RV, GDM 1
W% Ty A A A R MR 0 22 L M B GDM B 1 £ 3
N £ H & a] fg 4 CAPN-10 2 [H i 52 0 4 K . ol § GDM 2 %
ol ast % R T DN R A L RIVE M A5 0 . BbAh BRI B ]
R X F 5% 45 SR = AR S

Xt 5 R B R AE R MR E B NANE A K
SETITHRIE . B DR R S S IR R 2 A GDM Y
R RO R — e RS TR P, S &R
7E GDM [ & A R H M Y EE MR A . AF 20 347 i g
PEBE 58 R 200 R AL A ) e AR OBE JR D 4 B U R O WA
W R LB I fes W M 45 T SRR sk 2 0 9 A% Lt LR rhow DR AR
B VL R 20 R 25 G . 22 10 GDM & A 1 1 B8 1

2577

Ko RWIHAERHEE K2 FRAEL M Logistic |19 417 45 £
rh LB PRI T SR OR (8 43 53 iy 7. 232 M 5. 821, 5 GIGT,
GDM & 9% 52 1E AH 56 , 22 BBl R s 5% 18 50 2 4T W 00 B X0 =
REMEBRER.

H T AE e o % P R U7 X 5 3 O AR 7 A TR A R BT B
B AT 32 e 5 R 4r o 2, 5 R e 05 32T 9L 1 ol I
5 2B ) FE I o P R 4 R 1 L A AT R S 0 Y S 2R L
R ABORE R B N B Ol @ 2T B IE R B4 GDM A
FRA N AR FE . AU SR 8= 0 A ™ &
JHEZ LG OE 3 PR BT AT Ok 10 & 4 5 R 4E GDM, A BF5E B,
GDM 41 fl GIGT 4 22 113 BMI, ABMI B i & F X B 41, A
SCIR N B £ & Logistic [ I 4> #7145 B B8 4 1
BMI, ABMI 4 e 6 1t K R 4 & (P<<0. 01D, d ik WY 1 JIE i
TS ITORE AR 5 & 2B 0 S B L B R 2 1A T L P iz
5 ol il A LS DA D BB R A 2 2B SIE TR GDML 1 & A
B ) 49 2 B R 2 B GDM R AE M B &

PR 4 UR 30 A0 B R A LR IR AR B A 2 a0 TR T A
WIVEIT . Bl & 45 W8 1G4S W PR 19 & i et m . A BF9E s
BLLL PR ERE R 22 LS UTFTHEN 2~4 £,
GDM KA 34 5. 5 /577, AWFseasd N ML K& Lo-
gistic [IH 47 OR B 43 31k 1. 275.1. 027, P<C0. 05, ¥ B 7R
HH 28 G A A TR AT R ORI 1 e e

NATT SRR B AT e s Hoah 25 b fv o B 3R 4R f R 4, AT
HESY W E AT AETE D8 AT AT L RS . A
PR IT Y R SO AR S R PR Y R R AR G SRR I
W RO B DR R R 3 B SCAb R R v R AR B DR A
FEAIG . X FT R 5 SRR B T, TR A R B 2 11 T
PR AR BT R T AR R B IR AR A G, HETL X TR
R E SRR A R R IRER 2 AR P,
Z H & Logistic BIH M 45 A B R ZHERES GDM KA
FIAH KM (P=0.053,0R=0. 536) , i A i 15 4T R 3% — FF 5k 19
ATRE A O WA BE R SR R REAR A X FELES
Ja B BF 5T i — 2 R G .

25 LT AT IR IO S W R AR R B IR R R 1%
FlSs B Rk B 45 22 TR 3R 25 R 3R B 0 R VR A 45 SR TRD B DR O
19 R A Al S A L R B IR A AH OG . A IATE 2 24 ~ 28 J] H
AT 5 PR 97 7 2 % 00 B 1) 3 N SR N A R A BR BB I K O
7, B 37 A R 1) A 16 O =X VKR ST BT 3 R 38 Bl AN B R R
95 T S37 B AR AR 0 PR S R A R i . IR e L m R R A 1
NI R R T A AR R AR AR T K X il b o )

WD ST 5 2 B AR S 50 8
X B
BE T
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