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PCOS % MTHFR C677T K 2 &Pk 509 5 20641
IFE AL BRI B

KOk, HRERIEY, ARaEiE, AAGA (PR X A REBR IR, AR 528200 )

O E:. HH 4Kt % & 97 £ 4448 (polycystic ovary syndrome, PCOS) & # & W Jk vy A vt 52 i )R B ( methylene
tetrahydrofolate reductase, MTHFR ) C677T A1/ % AW 5 B Z % MAMEHe X &, T oM RE AR A sk 2 ke
ok, R IR 20224 1 A ~ 2023 4 1 A ML T s R A SR RRE S8 PCOS &% 191 41, Rl #3547 MTHFR
B C6TTT 4% % . W By E#50iX % (insulin release test, IRT ) fo'= M % ( fasting plasma glucose, FPG) #& i, 4%
IRT M4 P f2 64 B ] B 34T 0040, Y{A 4 120 K% 180min 9 B H NG (n=65) , £ 30 K F 60min ¥ AN LS
B (n=126) , Wi HAR R A 5 A Ao A K BIRAR0 £ 75 SR A RE AR A 3 FPG, IRT &8 i8] & o 75 i 5 & K
T MRS FIFIE A (insulin resistance index, IRI) . F &) Z#R354L (insulin sensitivity index, ISI) Aoff B & W45 T @47
(area under the curve, AUC) ¥ %, R QS %A LG54 MTHFR C677T =# AR A (CC, CT, TT) #4
i H 36.92%, 40.00%, 23.08% F= 61.11%, 30.16%, 8.73%; 4iA B (C, T) #MME A 56.92%, 43.08% F7 76.19%,
23.81%, £FH A %t F &L (F=12.47, 15.06; P=0.020, 0.000), QLR EH 25 BT, REHEFr ARG E
MM %y (fasting insulin , Fins) #= IRl £ f+ A 43+ 5 & 3L (F=6.569, 5.928, P=0.002, 0.003) ; CT &, TT & ¥
F CC # [Fins: 12.56(9.39, 15.49), 12.59(9.56, 22.48) vs 8.75(5.43, 13.50); IRI: 2.75(1.96, 3.53), 3.16(2.01, 4.83) vs
1.87(1.28, 3.03)], £FHH % FEL (1=2.66 ~ 2.93, P=0.004 ~ 0.009) . @EHM=Fr LA LH L5 £ ¥ B+,
Fins #= ISI £ %A %it 5 & 5L (F=3.827, 3.559, P=0.027,0.034) , A48} F CC A, CT & 4= TT & %) Fins 7 [13.00(9.29,
20.74), 13.92(7.84, 18.03)vs 8.67(6.73, 10.66)], 1 ISI K4 [0.016(0.010, 0.023), 0.014(0.011, 0.025) vs 0.022(0.018,
0.033)], ZF ¥ A%t FEL (=2.11 ~ 2,51, P=0.015 ~ 0.039) . it PCOS &% MTHFR C677T A B{x% % Ak
MG FEREH AR, AREEEL Fins 7t &, EAXAEMEHGEL T, AR R EFWRIAREE M, @ ESILE
HeyEEd, ABEETEMEE BRI,
KRR ZROPELREAE; W H P A M R RS R ROIORALE; RS RIEEE R
FE4ES: R711.75; Q786 IHiHRINAL: A X EHS: 1671-7414 (2023 ) 06-054-06
d0i:10.3969/j.issn.1671-7414.2023.06.010

Relationship between MTHFR C677T Polymorphism and
Insulin Peak Shift in Patients with PCOS

ZHU Lin, CHEN Yueyu, LIN Yanrun, YANG Fada ( Department of Clinical Laboratory , Nanhai District
Maternal and Child Health Hospital of Foshan City, Guangdong Foshan 528200, China )

Abstract: Objective To investigate the relationship between C677T polymorphism of methylene tetrahydrofolate
reductase(MTHFR) and peak shift of insulin in patients with polycystic ovary syndrome ( PCOS ) ,and the insulin function of
different genotypes were compared. Methods A total of 191 women with PCOS were recruited from January 2022 to January
2023 at Nanhai District Maternal and Child Health Hospital in Foshan. The polymorphism of MTHFR gene C677T,insulin release
test(IRT) and fasting plasma glucose(FPG) were measured.According to the peak time of IRT,the patients were divided into peak-
shift group(n=65) at 120 or 180min and non-peak-shift group (#=126) at 30 or 60min,differences of genotype distribution and
allele frequency between the two groups were analyzed. Comparing FPG, serum insulin level at each time point of IRT, insulin
resistance index(IRI), Insulin sensitivity index(ISI) and area under the curve(AUC) between different genotypes in the two
groups. Results (D The frequencies of three MTHFR C677T genotypes(CC,CT,TT) in peak-shift group and non-peak-shift
group were 36.92%, 40.00%, 23.08% and 61.11%, 30.16%, 8.73%, and the distribution frequency of C and T were 56.92%,
43.08% and 76.19%, 23.81%, and the differences were statistically significant (r=12.47, 15.06, P=0.020, 0.000). 2 One-way

ANOVA showed that there were significant differences in fasting insulin (Fins) and IRI among the three genotypes in

ELWE: bl A G2 RRRHR AT H A ERF T H (4% 2220001004289 ) : PCOS ¥ il ZIE(H 575 MTHFRC677T H:lH
Z SR SRS .
TEERI: AHE (1985-) , %, AFF, BIFALHEIN, WF5EJrm . FRiifid 5= aii2Wijrml, E-mail: 422207430@qq.com.
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the non-post shift group ( F=6.569, 5.928, P=0.002, 0.003 ) . Fins and IRI of CT and TT genotype were higher than those of CC
genotype[Fins: 12.56(9.39, 15.49), 12.59(9.56, 22.48) vs 8.75(5.43, 13.50); IRI: 2.75(1.96, 3.53), 3.16(2.01, 4.83) vs 1.87(1.28,
3.03)], and the differences were statistically significant(/=2.66 ~ 2.93, P=0.004 ~ 0.009). 3 Fins and ISI were significantly
different among the three genotypes ( F=3.827, 3.559, P=0.027, 0.034 ) .Compared with CC genotype, Fins of CT genotype and
TT genotype increased[13.00(9.29, 20.74), 13.92(7.84, 18.03) vs 8.67(6.73, 10.66)],while ISI decreased[0.016(0.010, 0.023),
0.014(0.011, 0.025)vs 0.022(0.018, 0.033)], the differences were statistically significant (/=2.11 ~ 2.51, P=0.015 ~ 0.039) .
Conclusion The polymorphism of MTHFR C677T gene was associated with insulin peak shift in patients with PCOS and Fins

was increased in the patients with MTHFR C677T gene mutation.In the patients with no peak insulin shift,the resistance was

increased in the patients with the mutation. While in the patients with the peak insulin shift, the insulin sensitivity was decreased.

Keywords: polycystic ovary syndrome; methylene tetrahydrofolate reductase; insulin release test; peak shift of insulin

ZFINELZEAAE (polycystic ovary syndrome,
PCOS ) J& B WLt H WA N W, 45551 Kbk
R, SRS 8 gidhaezfia e, B
A FRE B RIS B 3 U A R i
fifi ( methylene tetrahydrofolate reductase, MTHFR )
CO7TT HeK Z2 251k 5 R YR I HE R e 22 Fobis i It
RAREAASE BT, (R I 2R R T R A2 5 A G M
BN R D UL, A B R T PCOS 15
225 i i R VEAE S5 RS AR S S X i 2 R
FLIA T RERY FZ R
1 #R5FE
1.1 #FRab % #2022 4F 1 H ~ 2023 47 1 H7E
1Ly R Vi X O A R BE 2 1 PCOS [, A
HrEAT RS R A IR a7 AC
B {6 3 2 51 s bt (AR BRSO 5 : 2022-01) o
PCOS 2 Wit IR ( 2400 L L85 1k Eli2 YT 48
)Y, HEBRARE: O T HURIRIIGERERT . =
FLRIMAE . SeRMEE DR G A: | PRRRER SRS
K25 R HEIR et ; QORI ; Ozt el
I R Y S BERE YR R ORI BTR
ATERE . AR N BN S 194 B, 2 ] A =5
& B ( fasting plasma glucose, FPG ) S 555,
1 3 BRI i oK BB 280K 58 S g0 S A A il b, e &
NABTTERT G 191 B, M4 IRT SEEREER I N5 7
41 (n=65) LG4 (n=126) , PILIAERY . B,
TR L2 e I TEge 27 S (15 P>0.05), WLk 1.

#1 FIERIGRBERILE (x+s)
KA KRBA (n=126) JFHA (n=65) ¢ P

GE (%) 25.83+3.69 2665476 121 0.2
K& (kg) 5228 +10.94 5417972 120 022
EE (em) 156.83 +4.98 15773377 139 0.16

12 AE B A LT B R & KR Y G
E601 HEATAE, % QA Bl £l &; FPG R
AUS800 HEATATIN, 123 5210 A= 1y 2 wl Al i 741
& ; MTHFR(C677T) J:PH ARG R i & Rk
AR AR AR GR £

13 &

1.3.1 BpACREE . 9 ARIRFFE X 525 e R AL i ik it
10ml, TP . e sEs . EDTA-K, Pkt
K—3; RIMJGRAMK (& 75g BAH) . K
RAE 30, 60, 120 F1 180min PUA™ B 1] &5 43 1l SR 4
O3 B AR BEFR KN4 — 3 (3ml) , JCHUBEbR A
A3 B AR BE bR AR #-E 30min J5 2540 (3 000r/min,

10min ) YK ZE 77, EDTA-K, bR A< EP 4543
%E, —80CIRAEFM

1.3.2 bRAKEI . TeHUBEbR AU B I3 FH T FPG
R, R AR AL o B IR bR AR AR
(4 10375 FH 1 Fins FHAF L S (8] 55 08 10 355 B8 2 28 /K -
(INS30, INS60, INS120, INS180) i, % H
B RO s EDTA-K, $UBEbR A SE R HREER A2 L
DNA, Hi#id PCR ith 4258 83847 MTHFR C677T
FEPRIAL A 2500 H RIS 78 [R]— A - & 52 R,

JURE e B E S T AT

1.3.3 HHEAR: ISI=1/[FPG(mmol/L) x Fins(IU/L)];
IRI=FPG(mmol/L) x Fins(IU/L)/22.5; AUC=
0.25x Fins + 0.5x (INS30 + INS180) +0.75 x
INS60 + INS120",

1.4 %t adr i SPSS21.0 43 Hr sk i o B 5
IR, — MR TR &R HR 61T Kolmogorov-
Smirnov #i% . HBEAFRY . BE . (RE . INS30 DI
AUC FF & IER A (P>0.05) , IR + ki
(x+s) Fon; HARABTH SR Z KT FPG,

ISI Al IRI AP A IEAS M (P < 0.05) , T
BO(PUMEIEEE) [M (Py, Pys) ] Fam. HEPIEI
A5 56 ¥ 17 Hardy-Weinberg - ffif #6; 46, %7 P>0.05,

WA g 3 R R 3 A5 4545 Hardy-Weinberg 844 -1 1
H, AR FE DR 507 3 PRTCR LR
FH 7 K56, ASTRIHREDR Y Z2 40 1] He AR FH 2R N R 5 22
A, AN LU SR A LSD-¢ K, P<0.05 M2
SAEGIFE L,

2 R

2.1 Hardy-Weinberg “F##3e UL 2. WIZH AL
R A 456 Hardy-Weinberg “F-#iE #, 254t
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2 X (=390, 2.30, P=0.14, 0.32) ,FEARHA
HEAACERE
*x2  EREEHT Hardy-Weinberg FEHOIE
TEHA (n=126) A4l (n=65)

|

cC CT TT cC CT T
WA 77 38 1 24 26 15
el 73 46 7 21 kY) 12

22 ARASAfFLARMELE WL 5
TR A S, A CT R, TT AL, %
P T WARm TRERBA; FBdS5 KRB
FER RSN R IR LA, ZRAGI R
(=12.47, 15.06, P=0.020, 0.000) .

*®3 EEBRSHHEMERMERLE [0(%)]
) R SR
eyl

cC CT T C T

JEHd 24(36.92) 26(40.00) 15(23.08) 74 (56.92) 56 (43.08)
TJRR4l 77(61.11) 38(30.16) 11 (8.73) 192 (76.19 )60 (23.81)
23 REHBAZFAARBEEERLE ILER 4 A
Rl EMMT xR, TolEHBA = Fh R Fins 1 IRT
R G E L (F=6.569, 5.928, P=0.002,
0.003) ; 5 CcC HIAH L, CT A, TT %! (¥ Fins F1 IRI
Fhim, ZRBAGEE L (22,66 ~ 2.93, P=0.004 ~
0.009) ; C [n] T {37 ;5545 , X OG54 Fins A1 IRI A
S, BRI AN AR T] 2 B 5 R KF- . AUC FiI

FPG 25 Jcgiit 5 X (3 P>0.05)

x4 TEBE=FMERERZEIERLE x£s M ( Py, Py ]
| CCHEHA (n=77) CT KA (n=38) TT AR (n=11) F P
Fins(IU/L) 8.75(5.43,13.50) 12.56(9.39,15.49) 12.5909.56, 22.48) 6.569 0.002
INS30(IU/L) 94.65 + 69.67 84.15£41.22 82.04 £ 30.48 0.508 0.603
INS60(IU/L) 78.53(51.04, 131.87) 95.35(68.57, 125.20) 110.78(64.36, 167.12) 0271 0.763
INS120(IU/L) 52.85(31.90, 88.98) 55.75(40.62, 80.05) 69.52(41.23, 84.32) 0.452 0.637
INSI80(IU/L) 22.00(11.70, 36.36) 26.05(13.74, 38.79) 24.63(15.77, 45.25) 0.074 0.929
181 0.024(0.015, 0.033) 0.016(0.013, 0.022) 0.014(0.009, 0.022) 1472 0.234
IRI 1.87(1.28, 3.03) 275196, 3.53) 3.16(2.01, 4.83) 5.928 0.003
AUC 216.64 + 14922 195.02 £ 73.61 21341 + 86.64 0377 0.687
FPG(mmol/L) 495(4.69, 5.22) 498(4.67, 5.18) 5.03(4.70, 5.25) 0.804 0.443

24 EHA=FAARALERLE RS, RA
R EM AR, JaRH =R LR Fins A1 1SI
2= B 52 X (F=3.827, 3.559, P=0.027,

0.034) , fHHLT CC A, CT AYFI TT &LAY Fins FH5,

T IST R (=211 ~ 2.51, P=0.015 ~ 0.039) . H:
A [E] B R I K. AUC I FPG 22 4 848
e E X ($ P>0.05) .

x5 ERA=TEFEBEIEFRILE [x s M ( Py, Pys) ]
uiH CC AR (n=24) CT JEBR (n=26) TT JEEE (n=15) F P
Fins(IU/L) 8.67(6.73, 10.66) 13.00(9.29.20.74) 13.92(7.84, 18.03) 3.827 0.027
INS30(IU/L) 72.08 +49.60 72.29 £ 62.86 93.53£75.58 0.693 0.504
INS60(IU/L) 63.74(41.38, 173.56) 75.41(18.23, 149.51) 98.81(50.62, 244.36) 0.941 0.396
INS120(IU/L) 101.08(66.56, 206.04) 109.51(42.09, 244.18) 152.21(72.29, 247.67) 0.363 0.696
INSI80(IU/L) 60.15(34.83, 101.59) 52.52(21.97, 96.64) 52.48(21.24, 84.95) 0.586 0.560
181 0.022(0.018, 0.033) 0.016(0.010, 0.023) 0.014(0.011, 0.025) 3,559 0.034
IR 2.04(138, 2.49) 291201, 4.50) 3.16(1.77, 3.99) 2748 0.072
AUC 29529 + 197.45 299.43 £ 234.86 360.61 £ 257.03 0.448 0.641
FPG(mmol/L) 5.03(457, 5.53) 4.89(4.68, 5.12) 490451, 5.36) 0.867 0425
3 itig IRT W fE A E] 4R 5 120 B 180min, R A7 g i 204

EREMT, IRT E(ERHEAE 30 3% 60min, B
B 5 B2 AR AE S — A AR, A I ] B T
WA REaE P sl | ARt o B B RS R, 47

EJEF%, $Ems— MBS R R, RAE
R A T K B AT, 5 T WA AR RS R P
I3 U R 2R LA AR K- o 25— 0 WA A 233 A
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K& B AT RESZ 10 1 BEAE B 0N, SR MR
T E RS RS T g F R A U R
FF 5T R WITE K AW SR R O B, BV 2 B i
1IE%, HRSIREC & T R Z M B, KRR
2 FRUHHE PR G F XUR: ie 2), DRI A JEE 8 R 5 7%
AISZIR R R, PRI S0 i R B TR A — 2 I
RN

A HY 35 DY &R 36 )R B ( MTHFR ) C677T &
RN T YR 1p36.3 155 677 MEHIR, HAZENL
FER Cnl ) T BAERAR, ok =R A . ARl
HR(TT) . RARZEH (CT) RAREFAER (CC) .
T ¥ ¥ A5 LI 5 3 W 7 A AR DR o 2 0 v 6 7 35
Rl T A% 35 & TR #4204, i B MTHFR fX,
gt A R e ] R R e 22 ( homocysteine,
Hey ) Kt Tt a, WEBZAL 228 S8 Hey
IR T R A R WE RS & A BRI I R . AE
Y45 FL 5B MTHFR C677T J PR G ) 5 3 i 5%
M e B Bk O A7, TR R IBE S R A i 5
DR R A3 A AT S 7 B UUR 5 0 5 B 4 H, CT
AUFD TT A5 HeR g, SE073EH T MM IR & T
JERA, MELEFAGIFE L, RN L
SYEXT RS RIS AR, T %03 H a8
Jo 5 RVEAE S RS 1) by IR A

LRI HLLESAE (PCOS) BE LI ERS KE
[ RIS R, —FhILHY Fins AR J7 225007
WA X, W4 CT #H TT %Y Fins 3415
F CC #Y , MTHFR C677T #£[H C [i] T 28748 %} Fins
A, Al Fins 71 . Fins S 22 i@ MUHE
ZAR E AR HEALE], BRI B Fins B35
FIEH ARE, R Fins FHEEXT PCOS B s 15
HIAF], T o kLR E " LA N AR
FER 2 [ Fe A, AR R B I A S b s ) a5 it 37 f
B FEIKF, AUC fil FPG R ¥4 it¢E X, %
PRI TR ) X o A T B B ] i 5 2R 43l it
IRT {56 4= il PR R 5 A0 i B IR A2, X FPG
INTCRE, SR &, MTHFR C677T H:H i 5 58
7L T S At B 5 ZE KT, (R B 25 7 B i
FBE S 25 0 W AT S, 1 R X FPG #4) A%
R

FEAR B A 9 5 2 W8 5 B 1) PCOS &,
CCH, CT R, TT 7Y (Y & & IRI 2 3 3 # 3,
LSD-7 ¥ 86 CT 4, TT R 5 CC A th i, 5
AGITE XL, C T RAEM R KA EEEE N
PCOS 8 135 ZHRHURE E RGN . %A 5 278 n] fiff
MTHFR A9 36 P 5 b R R, MR A AN 2
BF, Hey KT, S80S Z A TR R,
I T 140 DX A i =2 388 1S J 5 AR AS B

J& PCOS T i SR WL, 50% ~ 70% F PCOS
BEERS EAPT Y, HILrl W MTHFR C677T
FEPRT B 2 AR 25 PCOS B35 15 5 ZEHEH R
KAO %5 P A B 5 AR TR MR 5 i s (A
£, B RIS ZXHUAL L R A YA EH
W R B AU U b e A A RS R A4
FEIMUREE R, KR R EOR A 50 . (HAE g
HiEBH R, ARFEEEA IR (227501
SERE S AN RTIAIE Y R R AR RS RIS
F2 1Y PCOS [ IRT HLICJR B 1) B B S s vy B,
DR AR R 5 2 5 RS 10 R ANAEE R B R b, 1
SR BRI E R B, IRI ey, AR A
Rz A 22 AN S, BT, W TR KRR
FIE(H )5 PCOS & ki, MTHFR C677T 3 [H
C [n] T 7 i g &) R AR B = o

TEE LA RS RIS 0 PCOS &1, AN
R R AR ) JR 8 IST 22 AT et 2# 3L, M CC R1E|
CT AY, F&| TT AY, ISI SEubiaitas, R et
BH C ) T R7A%, ZWrFEAR. ISTJE S me T HLAREE &
BRI A R RE T B4R RR, IST BRI R LA
X JBE 5 2R BB NI, PR ZAEXTAN R, B AR
R, R BT R R R 22—
B AR 4 e 5 2R AR R AL R 5 1R 430
o 5 2 AU T BRI A, Tk I 2R ARt S
i/l ShAS R IR RS R, 24X PPl
AP e PRI, i T JE AW DRSS A
PRI . BEAEWFFE A, 195 R MUk 12 i pal iR 5 4
PRI H I R R B R AR B, Re € ) T 37
JGEAR, NI REIE L AL R B R AU, B b
RS H R, fER K EEREEEEE T, A
[FFE A IST 2RI TG F L, PR AR
W Bt s i R 28 T ANTE) e i 2R AURR P 11 el AR e
TR BRI P, M R UM R RS R
W {H 5 B B Be Xt PCOS JRF M A, 75 B PEAh
W J5 R 1) PCOS &4 181, JLHUZEAIFH MTHFR
C677T HE[RI 578 B # 1 AUsRME T REFE AR

25 |, PCOS H:# MTHFR C677T KRN 24
PES B RIGEE A K, KRR B Fins TR
EARREVEE IR B T, FER AR E HPURE
o e E SRR T, EEREFRBESE
TRURRPE R AR . TR 3 ZE AR o 1 5 2R I 2 PR
FILEENE 2 2 MTHFR C677T JEEIA7 5 C [ T 5845,
ATl SRR 5 R T, AR AN AT 9 i 5 2 Kbt
T 0 a8 5 SRR R AT, S 1T BB ol I ) 2R T B
o MRAM A — & JBRPE: QWAL TT 3
RIREA B /D, ELAFSE A5 E BT e ILhIX
MTHFR C677T %R 55 22 A VEA M Bl 1 25 =
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