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Relationship between Recurrent Spontaneous Abortion and Insulin Resistance

WANG Yun-hui', ZHAO Hui-dan', LI Yan?, ZHANG Jian-ping', TAN Jian-ping', LIU Yu-kun'
(1. Department of Obstetrics and Gynecology; 2.Department of Medicine, Sun Yat-sen Memorial Hospital,
Sun Yat-sen University, Guangzhou 510120, China)

Abstract; [Objective] To investigate the relationship between recurrent pregnancy loss and insulin resistance. [Methods]
Pregnant women who visited Sun Yat-sen Memorial Hospital, Sun Yat-sen University, between June 2008 and November 2009
were included in our study. Those with a history of recurrent pregnancy loss were included in the observational group (n = 82),
while those who visited the hospital during the same period but had no history of abnormal pregnancies were included in the control
group (n = 48). Both groups consented to participate in oral glucose tolerance test (OGTT) and insulin-releasing test between the
5" and 13" weeks of pregnancy. We then computed the homeostasis model assessment of insulin resistance index (HOMAIR),
homeostasis model assessment 3 function (HOMA-B), area under the curve of glucose (AUCG), area under the curve of insulin
(AUCI), and composite insulin sensitivity index (ISIcomp) to compare the differences in glucose metabolism and insulin
resistance. [Results] (1) The levels of fasting plasma glucose(mmol/L) 4.56 + 0.39 vs 4.63 = 0.40, fasting plasma insulin, one
hour insulin after OGTT, and the HOMAIR (mU/L) in the observation group and control group were 6.94 + 4.24 vs 5.66 +
3.18, 98.42 + 56.14 vs 79.27 + 32.97, and 1.44 £ 1.02 vs 1.17 £ 0.71. There were no statistically significant differences (P <
0.05). (2) The levels of 1-, 2-, and 3-hour plasma glucose (mmol/L), 9.21 + 2.14 vs. 7.96 = 1.93, 7.62 = 1.98 vs. 6.70 =
1.69, 5.97 + 1.79 vs. 4.77 £ 1.70 and 2- and 3-hour plasma insulin (mU/L) after OGTT of the observation group and control
group were 98.39 + 67.94 vs. 68.22 + 31.86, and 59.45 + 49.53 vs. 34.25 + 25.44, respectively. And the AUCG, AUCI (mmol/
L-h) 22.16 + 4.53 vs. 9.38 + 3.95, and HOMA-B (mU/L-h), calculated for the ohservation and control groups were 227.28 +
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138.50 vs. 162.68 + 66.38 and 145.51 = 114.12 vs. 111.68 + 74.55, respectively. These final values were higher in the

observation group than those in the control group. The ISIcomp of the observation group was lower than that of the control group

(99.83 + 55.18 vs. 126.81 + 66.85). The differences between the groups were statistically significant (P < 0.05). [Conclusions ]

Insulin insistence is increased in women with a history of recurrent pregnancy loss when they are in the first trimester pregnant

again.

Key words: recurrent pregnancy loss; insulin insistence; first trimester pregnancy
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Table 1 Demographic characteristics of the patients

(xxs)
Observation Group Control Group
Items

(n=282) (n =48)
Age (years) 30.5 + 3.9 29.3 £ 4.1
Height (c¢m) 160.0 + 4.5 160.5 + 4.9
Weight (kg) 547 +17.9 53.7 7.1
BMI (kg/m?) 213 £3.0 21.1 £ 2.8

22 MEASHRBABRGRESZHRRER
Sl

FZe 2 Al UL . WRERZH ANXT R4 OGTT = B
M ZSHE & 1 h SR HOMAIR 25| JE48 112
BL,P>0.05; MM 1 h.2h 3 hIkE.2h3
h B 5 % AUCG ,AUCI . HOMA-B X T Xf R 4 |
ISIcomp /N TR, P < 0.05, 204 % it%5E
X,

3 i #

it 2 NIRRT 9 N AR S R
HEPUIX — [T 4D, — AU RIS 2 I 1L
B, IR — S W DR 5 A5 R 3R A s 5
5 PCOS i 52 19 AEAT OGTT Kt , mMifR/Do&
TR AR R R AT, WS BRI
PR AE AT B e 5 R AR HE AR . AL ZURI A X
ZIEIR SRR AL RE T R — AP A PRAS, BIIE
B R BEIE LR, S R A& TIEH 80K
FIEH , AT B RF =4l OGTT J5 1 h.2
h 3 h I TR, 2 h 3 h B R B,
IR 2T T ARURE 5 2t 4T T RR S S
AUCI/AUCG fE -, B A B8 &= G
(ISIcomp) T, $&/R & & Wi = B E ARG &R
HEPT L L 5 % FR AL AT 10/, JC S35 25 50, 11
HOMA-B KFXF IR, Hid WA WL i 5 B 4N iy
I DIRETCHA S FE

FRATTEY ek e W, O 25 A1 4 iR 0 ke £ KK
Pt B A 2 n, FEERIR OGTT J5 1 h.2
h K 3 b R B B 5 2R K S48 i A R 4R T T
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Table 2 Comparison of IR between the two groups

Observation Group  Control Group

Items

(n=82) (n=48)
FPG (mmol/L) 456 +0.39 463 0.40
1 h glucose (mmol/L) 921 +2.14 7.96 £ 1.93Y
2 h glucose (mmol/L) 7.62 +1.98 6.70 £ 1.69"
3 h glucose (mmol/L) 597+ 1.79 4.77 £ 1.70"
FI (mU/L) 6.94 +4.24 5.66 = 3.18
1 h insulin (mU/L) 98.42 + 56.14 79.27 +32.97
2 hinsulin (mU/L) 98.39 + 67.94 68.22 + 31.86"
3 h insulin (mU/L) 59.45 +49.53 34.25 +25.44Y
HOMAIR 1.44 +1.02 1.17 £ 0.71
HOMA-3 14551 +114.42 111.68 + 74.55"
AUCG (mmol/L-h) 22.16 +4.53 19.38 £ 3.95Y

AUCI (mU/L-h) 227.28 +138.50 162.68 + 66.38"

T/ To: 18.05 + 13.67 17.04 = 10.19
L/ Lo: 18.33 +19.03 15.03 +9.57
Algy/AGy, 19.75 £25.74 26.77 + 56.58
Aly/AG 33.38 +27.10 35.36 + 60.83
AUCL/ AUCG 10.08 £5.36 8.34 +2.98
[SIcompObservation 99.83 £55.18  126.81 £ 66.85"

FPG = fasting plasma glucose; FI = fasting insulin; HOMAIR =
homeostasis model assessment of insulin resistance index; HOMA-B
= homeostasis model assessment B function; AUCG = area under the
curve of glucose; AUCI = area under the curve of insuliny I/l =
1-hour insulin to 1-hour glucose; Aly /A Gg = 1-hour insulin
increase to 1-hour glucose increase; I / Iy = 2-hour insulin to fast
insulin; A I,5/A Gy = 2-hour insulin increase to 2-hour glucose
increase ISIcomp = composite insulin sensitivity index; 1) means that

the difference is statistically significant between the two groups.
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555 3 FERE,AF E RN S PR R R R T 679

IRZS & OGTT J M A 0 i 5 28 i il 6 °F v AR
ISTcomp A DB b J52 B £8 35 A7 78 19 Ji i A Bt
FUREA I S8 AR A AR A — SETfF SR 3R
X PCOS 55 A 2 i a2 1A N7 JiR 5 25 1 f 24
P40 — BN AT DL 8RR 30 SR 7 R 16,
Khattab Z591%} 120 {51] PCOS 58 2 4T U 191 24k 22 iR
THXUN L ~ 2 ¢/d |, H = FN 11.6% , i X} 1R
20 80 NUTUR 5 AR RS AR A — WU, 3™ %N
36.3% ., Nawaz 55 5T A, A2 S 22 A 4R 22 j
THXUARAY 119 1] PCOS kg A5 78 B2 115 &
LT F AR ] R (8.8% vs. 29.4%) ., Tk
FIEER 166 BiI-E PCOS A& K Pk i 5= i A4 1
JiE 55 2 RIS, X T AR AR 5 R P, S g A

38 251 — W RUIGGEYT , X IR 33 filk 251 —H
KAETY , 45 3 5206 20 A%t BR 2 A9 I 7= 2R 435

21.43% .80.56% , 22 ) Gt X, i
WY B SRV 5 I B R AP A ¢,

Craig 510 N3EHR 74 B4 & KRR L 099K
N KA b AT AR A B (9 25 8 s e 5 2%, BB
SR S B AR R AP R AR w L B
J& Li KT 107 51142 52 58 B AR B IR T 19 A
AT B — 0 ABN A 5% I\ Ry il B2 R HSAT AT e 2l 57
F PCOS KAEREZ AN BIHE B 4R 3t 7= B A 37 1 8
[5: K2 3 Zolghadri 4512 A HF9E & B 164 filF 2 &
PR ™ S s AW T A2 0 R R R 17.6%
1M 74 B 2 /0P OE H G UR 5 00 18 Lo it & 27
W K%K 5.4% ., Diejomaoh 553 A FEHL 35 141
LR 3 W H ARG B IE AT RS R TS
Craig FH ] (R30G5, 485 S0 7 B AR B 20 114 25 i 1L
B 25 W R I 25 TR AP L9 s X AL
HESTHEITFE L, LR A4 B
PRI ZE R, MR AT TG & A& s s AT
UL PRI TS, AR I 2 AR e 5 2K
L 1 HAT OGTT K i i B, T i FLHEE &
RPN 5 M A T A, MR R
26 MR A FEHRAE

WLZE 4 TG FRZH AR | B sy 1A BT o\ BMI
ZSHTGIEE S RN EA T e, T
WA AT OGTT BRI IR L IRYY, BT HE
B2 NG 245 6 TR 5 ZE ARG s, SR A R
33FAER PCOS J N, IS it B A AR B R R s &2
T L B AR RE S RS R APUA ¢, mifAE—
SEAFAE PCOS, J5— 71, PCOS HE A H m 0

RIPURAFR, WA L A #fE7E PCOS 2
AR ENSWT, SOA SO S R A — 2P
PEAT PCOS Al A A, NI K-, B1iE B B4
4, AI##AT JC PCOS,

[ 5 25 AT T | A 2 I 7 A AL ) R
TR A VAR R ; Jakubowicz 9507 & 21 i i 5
B MAE A 22 47 0] G 2 100 T4 5 2 11 ( Glycodelin ) il
JE B RAEAE K 4565 8 H -1 (IGFBP-1) Ik i
REEAI, NG 2 LI 7 9 JL% , Glycodelin 7]
DA ) 7 P X SV i 1) G2 S g i A R 1 32 A
BUAE A, IGFBP-1 A | T Bl A5 A 91 I i 1B A 11
K5 JE 5 20T LGt R B2, SO 7 KU
B MR A 3R IE T T A i 2T RS
PR (PAL-1) B 7K P 35 K 908 ke I 1, 52
WG B ML, (R FRE R B AR, S8,

B2 IR B, A R R R A % PR
77 AR N R A R A R S R IPURREE R TEA R
ZR e (R NG, {EL2 A R 2 25 SR AN
GiitE X, IR T 2 A
PRI B — ER AR 5 AR A 7 i A R
JR 5 BT, T A A A AR W o R SR
By 2T, XA WL R R AChoE o g A
T 7 A E B 2 T T AT B 5 AP B, X7 1k
FRUCR A ™ AT RE AT BRI S

S 3k

(1] Ry, A% TR AN B SR R R 3 7™ 14 B i TR R W ik
Ji& [1]. EPR =R AR, 2009,36(3) : 193-195.

(2] sKLASC. ZREIPELREAE [M]/ HER. R
22 ARG At AR DA Hi ki, 2004 . 2453

[3] Homburg R. Pregnancy complications in PCOS [J]. Clin
Endocrin Metab, 2006, 20(2). 281-292.

(4] XRwF. J 8 Z AT A9 I PRI E T i v [M] /
FFHEY. ACHEAE: RS RIMPSAE. 2 k. b
AU AR TE 2007 :91-98.

(5] & 4 ZBdR BUfF, 55 =T 5 1 i R uddk
TRETERET S R I T SEE (D] @ R4, 2004,
12(3):204-206.

[6] Khattab S, Mohsen IA, Foutouh IA, et al. Metformin
reduces abortion in pregnant women with polycystic
ovary syndrome [J]. Gynecol Endocrinol, 2006, 22
(12): 680-684.

[7] Nawaz FH, Rizvi J. Continuation of metformin reduces
early pregnancy loss in obese Pakistani women with

polycystic ovarian syndrome[J]. Gynecol Obstet Invest,



680

HIL R4 (B2 R R

ERIIES

(8]

(9]

[10]

[11]

[12]

U S T e S G S G S S

(E#EF 651

(2]

(3]

(4]

(5]

(6]

(7]

(8]

2009, 69(3). 184-189.

PO, E B AL, A R3S B U
TG TT A Z2 9200 BERAAE B R 1952 (1],
HEFH 53 2009,29(9) : 609-612.

HREAT . [ R ARBT 5 IR AR OCHERF A (0]
W ALEEZG 2009,31(11) :1318-1319.

Craig LB, Ke RW, Kutteh WH. Increased prevalence
of insulin resistance in women with a history of
recurrent pregnancy loss [J]. Fertil Steril, 2002, 78(3):
487-490.

Li T, Huan S, Qun L, et al. Insulin resistance
increases the risk of spontaneous abortion after assisted
reproduction technology treatment [ J]. Clin Endocrin
Metab, 2007, 92(4). 1430-1433.

Zolghadri J, Tavana Z, Kazerooni T, et al. Relationship

between abnormal glucose tolerance test and history of

previous recurrent miscarriages, and beneficial effect of

from page 651)
Rk, 2009, 14(3) 1 259-271.

Plastars JP, Kim SH, Liu YY, et al. Cell cycle-
dependent and schedule-dependent antitumor effects of

sorafenib combined with radiation [J]. Cancer Res,

2007, 67(19): 9443-9454.

Daniel R, Ramcharan J, Rogakou E, et al. Histome
H2AX is phosphorylated at sites of retroviral DNA
integration but is dispensable for postintegration repair
[J]. J Biol Chem, 2004, 279. 45810-45814.

Wilson GD, Suen A, Robertson J, et al. Sorafenib and
radiation; A promising combination in colorectal and
pancreas cancer [J]. J Clin Oncol, 2009, 27(15s):
e14622.

Liu L, Cao Y, Chen C, et al. Sorafenib blocks the
RAF/MEK/ERK pathway, inhibits tumor angiogenesis,
and induces tumor cell apoptosis in hepatocellular
carcinoma model PLC/PRF/5 [J]. Cancer Res, 2006,
66(24). 11851-11858.

Vakifahmetoglu H, Olsson M, Zhivotovsky B. Death
through a tragedy: mitotic catastrophe [J]. Cell Death
Differ, 2008, 15(7): 1153-1162.

Abraham RT, Tibbetts RS. Cell biology. Guiding ATM
to broken DNA [J]. Science, 2005, 308 (5721):
510-511.

Celeste A, Fernandez-Capetillo O, Kruhlak MJ, et al.

+ -

4+

[13]

[14]

[15]

metformin in these patients: a prospective clinical study
[J]. Fertil Steril, 2008, 90(3). 727-730.
Azemi M,

with

Diejomaoh M, Jirous J, et al. Insulin

resistance in  women recurrent spontaneous
miscarriage of unknown aetiology [J]. Med Princ Pract,
2007, 16(2). 114-118.

Jakubowicz DJ, Essah PA, Seppala M, et al. Reduced
serum glycodelin and insulin-like growth factor-binding
protein-1 in women with polycystic ovary syndrome
during first trimester of pregnancy [J]. Clin Endocrinol
Metab, 2004, 89(2): 833-839.

Yenicesu GI, Cetin M, Ozdemir O, et al. A prospective
case-control study analyzes 12 thrombophilic gene
mutations in Turkish couples with recurrent pregnancy
loss [J]. Am J Reprod Immunol, 2010, 63(2). 126-
136.

(%ih 3K BAE)

L S S G N S G S S B

9]

[10]

[11]

[12]

[13]

Histone H2AX phosphorylation is dispensable for the
initial recognition of DNA breaks [J]. Nat Cell Biol,
2003, 5(7): 675-679.

Kao GD, Jiang Z, Fernandes AM, et al. Inhibition of
phoshatidylinositol-3-OH kinase/Akt signaling impairs
DNA repair in glioblastoma cells following ionizing
radiation [J]. J Biol Chem, 2007, 282(29). 21206-
21212.

Aten JA, Stap J, Krawczyk PM, et al. Dydamic of
DNA double-strand breaks revealed by clustering of
damaged chromosome domains [J]. Science, 2004, 303
(5654) . 92-95.

Sedelnikova OA, Rogakou EP, Panyutin 1G, et al.
(125) 1dU-induced DNA
double-strand breaks with gamma-H2AX antibody [J].
Radiat Res, 2002, 158(4). 486-492.

Olive PL, Banath JP. Phosphorylation of histone H2AX

Quantitative detection of

as a measure of radiosensitivity [J]. Int J Radiat Oncol
Biol Phys, 2004, 58(2): 331-335.

Klokov D, Macphail SM, Banath JP,
Phosphorylated  histone H2AX in

et al.

relation to cell
survival in tumor cells and xenograft sexposed to single
and f ractionated doses of X-rays [J]. Radiother Oncol,
2006, 80 (2): 223-229.

(m# REAE)





