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HE: BH HITHORER Z 400 S5 A0E (PCOS) Z2IH T B 41MLE 32 N F MR K F 54 R AT URES 7 19 %
Fo Ak HEPE2015 41 %2018 47 6 FJE T I RAERHE B BEUGA I 200 B PCOS Z I R B X 4 , AR A (4 5 it
FERC(BMD) H5 53 IERELL (BMI=25 kg - m > ,n =100) FIEAEREL (BML <25 kg + m > ,n=100) , & HeF[H] 9] 100
o B2 G Sy ke BT, %o 3 A2 40 L 5 P 3R 45 5 BREE 1 (SHBG) (B AARZE i R (LH) P 1 R (FSH) (M —
(E,) EZLE (PRL) (GLSEER(T) B A0AEHE 3% B F MW /KF S 5 2 HEHTHE 20 (HOMA-IR ) (B 5 B 41 A 730 6 5
(HOMA-B) 47 Eb A s IR 3 LA AN RAT IR 45 )R R AR A 0, %5 PCOS 24 Je A AN R AT HiR 465 )=y ) i B PR 3 0E 4 7 4%
Bro &% 3 422101 SHBG \LH E, T /K F 425 RA Gt 2# 8 X (P <0.05) ,3 41411 i FSH PRL /K- L85
EZRTGIFRE (P >0.05) , JEMEAREAEL A 42310 SHBG E, /K8 LT XA, g LH.T KF B35
FXIHRAL(P <0.05) s AEREA A2 1M SHBG \E, K- B BN FAEREAEAL, 3 LH.T K 538 & THEAE AL (P <0.05) .
3 4 Z i O A A A G (OGTT) 30,60 min B I K L5 22 A G it 24 5 L (P <0.05) ,3 415219 OGTT 0,
120 min B MK P b ZE R RE T # L (P>0.05) . EREAREHENEAA2IH OGTT 30,60 min B A ZK - 8 22 5
TR AL AERELL 2240 OGTT 30,60 min B UMK 1 3 5 TARNEIEAL (P <0.05) o 3 AHZ2 A M B 40HE 3= FK
- F% HOMA-IR \HOMA-B t#522 54 et 2# 8 L (P <0. 05) s AR P A AE e 41 22 10 T B 4l i 8 % IR 7 /K °F I
HOMA-IR \HOMA-B {8 3 = F Xt FR 4L, IEREAH Z2 {01l B 4005 57 I F /K & HOMA-IR (HOMA-B {23 & FAEAE fE 4L
(P<0.05), REREZL . AEAE B 2 F0 o6 B A 282 100K RATUR 45 =) & A2 2 43 51 ok 38. 00% (38/100) ,24. 00% (24/100) |
11.00% (11/100) ; AEFELL FIAEAE AL 22 1A BT YRS, R & A R 38 = T4 BRAL (P < 0.05) , B BEAL 22 IR R AT R 45
J kAR TARNERELL(P <0.05) . Logistic [BIIH 43 #7453 75 , SHBG | E, J& PCOS 22 {1 R AT WR 45 Jy ity P47 X
#(P<0.05) ,LH T ik B 41 32 F . HOMA-IR J& PCOS 22448 R AT URES SR i fE i [ (P <0..05) , 1 HOMA-B
5 PCOS ZE AR BUTYRE R (P >0.05) , £ JERER PCOS ZE Atk 2k -5 i 51815 B 40 Re2
P, A AT YRS, JR & 1E 2640 5 ; SHBG (B, J& PCOS 22 IR RAT IR &5 R M AR b I 2%, LHUT i Bl L B 410 35 3= 18 7
HOMA-IR Jj& PCOS A AT RS R fE i H & .
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Relationship between the serum betatrophin and sex hormones levels and adverse pregnancy
outcomes in pregnant women with obese polycystic ovary syndrome

ZHANG Xiaoqiong, XIE Tao, WANG Wenyan, XIAO Li,ZHENG Jianlan

( Department of Obstetrics ,the 73" Army Hospital , Chenggong Hospital Affiliated to Xiamen University , Xiamen 361000 , Fujian
Province ,China)

Abstract: Objective To investigate the relationship between the serum betatrophin and sex hormones levels and
adverse pregnancy oulcomes in pregnant women with obese polycystic ovary syndrome (PCOS). Methods A total of
200 pregnant women with PCOS admitted in the Chenggong Hospital Affiliated to Xiamen University from January 2015 to June
2018 were selected as the subjects. According to the body mass index ( BMI),the patients were divided into obesity group
(BMI=25 kg * m > ,n =100) and non-obesity group (BMI <25 kg + m > ,n =100) . Meanwhile, 100 healthy pregnant women
in the same period were selected as the control group. The serum sex hormone binding globulin ( SHBG) , luteinizing hormone

(LH) ,follicle stimulating hormone ( FSH) ,estradiol (E,) ,prolactin (PRL) ,total testosterone ( T) ,betatrophin,blood sugar
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levels and homeostasis model assessment-insulin resistance ( HOMA-IR) , homeostasis model assessment-g( HOMA-B) were
compared among the three groups. The adverse pregnancy outcomes of the pregnant women in the three groups were observed,
and the risk factors of adverse pregnancy outcomes in pregnant women with PCOS were analyzed. Results There were significant
differences in serum SHBG,LH ,E, and T levels among the three groups (P <0.05). There was no significant difference in
serum FSH and PRL levels among the three groups (P >0.05). The levels of serum SHBG and E, in the obesity group and
non-obesity group were significantly lower than those in the control group,and the levels of serum LH and T were significantly
higher than those in the control group (P <0.05). The levels of serum SHBG and E, in the obesity group were significantly
lower than those in the non-obesity group,and the levels of serum LH and T were significantly higher than those in the non-obesity
group (P <0.05). There was significant difference in blood glucose level at oral glucose tolerance test ( OGTT) 30 and
60 minutes among the three groups (P <0.05). There was no significant difference in blood glucose level at OGTT 0 and
120 minutes among the three groups (P >0.05). The blood glucose levels at OGTT 30 and 60 minutes in the obesity group
and non-obesity group were significantly higher than those in the control group,and the blood glucose levels at OGTT 30 and
60 minutes in the obesity group were significantly higher than those in the non-obesity group (P <0.05). There were significant
differences in the levels of serum betatrophin, HOMA-IR and HOMA-B among the three groups (P <0.05). The levels of serum
betatrophin, HOMA-IR and HOMA- in the obesity group and non-obesity group were significantly higher than those in the
control group,and the levels of serum betatrophin, HOMA-IR and HOMA-B in the obesity group were significantly higher than
those in the non-obesity group (P <0.05). The incidence of adverse pregnancy outcomes in the obesity group, non-obesity
group and control group was 38.00% (38/100) ,24.00% (24/100) and 11.00% (11/100) ,respectively. The incidence of
adverse pregnancy outcomes in the obesity group and non-obesity group was significantly higher than that in the control group
(P<0.05) ,and the incidence of adverse pregnancy outcomes in the obesity group was significantly higher than that in the
non-obesity group (P <0.05). Logistic regression analysis showed that the SHBG and E, were protective factors for adverse
pregnancy outcomes in pregnant women with PCOS (P <0.05) ,and the LH,T,blood glucose, betatrophin and HOMA-IR were
risk factors for adverse pregnancy outcomes in pregnant women with PCOS (P <0.05) ,but the HOMA-B was not associated with
adverse pregnancy outcome in pregnant women with PCOS (P >0.05). Conclusion The obese pregnant women with PCOS
have abnormal sex hormone levels, impaired glycometabolism and islet B cell function, and the high incidence of adverse
pregnancy outcomes. The SHBG and E, are the protective factors for adverse pregnancy outcome of pregnant women with
PCOS, and the LH,T,blood glucose, betatrophin and HOMA-IR are the risk factors for adverse pregnancy outcome in pregnant
women with PCOS.
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Z HE OP B 25 A 1IE ( polycystic ovary syndrome,
PCOS) J& AN | H 2255 A 55 R ik RAFFAE A I
3 S ZEELYEN , HAE B I 30 2ot v i i %
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VEFP . HBFSEER,30% ~T75% ) PCOS B #1E
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ETEPRITIE RS PCOS 224 1MLYE B 40 i 8 77 I+
PRI Z KAV AE Al B HXT SR WR 2 R 50

1 ARSI
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IIRZE I B B E B IIA Y PCOS ZEr i IFFE 4 42
BHEIIFEE PCOS BWIRIE I 2 A B 12
BNILIR . HEBRS IR SR | Cushing ZEGAIE | =y
FLE AT  FR NG T 57 A B S5 (O L VA A
SiE | ) B e e S 2l s . ARG 34
A PCOS %217 200 7], HAEIA T H5 %1 (body mass in-
dex, BMI) #5835 73 Jg AR JEZH ( BMI =25 kg - m ™) Fl
JEAERELL (BMI <25 kg - m™) , 4340 100 i, JIE
2H AR S 25 ~38(30.16 £2.53) %, 2 H 5 ~9
(6.81+0.88) JH ; A s 21 4, AR B % 79
o ARAEEL : B2 I04E I 24 ~37(30.09 £2.98) %7,
Z2JH 6 ~9(6.82 +0.38) il ; A s 20 f4i], oAk
B 80 il 3 Pk [FI ) 100 5] e B 22 f 4 Shy Xof
M, a4 23 ~38(29.98 +3.42) % 2 JH] 5 ~8
(6.86 +0.54) i ; 4T s 26 ], KA 4 74
B, 3 AZAAMAER Z 8 T S s R G
SR SL(P>0.05) , AT ot ASBFTE 2 B e IR
FAC PR G R, BT 0 B R S
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1.2 WEZEiHR
1.2.1 MiEMEMERAKTE SRR
fikifiL 5 ml.,3 000 r « min™ B0 10 min, B 12 M3
SR A 27 D 01 12 A 000 o 7 1 9 3R 5 4 BR B 1 (sex
hormone-binding globulin, SHBG ) . & & 4 & &
(luteinizing hormone, LH ) |, O I i 3 2 ( follicle-
stimulating hormone , FSH) | #ff — i (estradiol ,E, ) ff
#.ZE (prolactin, PRL) | & 52l ( testosterone, T ) 7K,
150 & B 26 [E Beckman Coulter 23 7], /4 1% IR 3
R @V BT B
1.2.2 ZfE I ¥E ( fasting plasma glucose, FPG) #1
O RRE & #E Mt =i 16 ( oral glucose tolerance test,
OGTT) RAEZIARES kM S mL, & T
B PR - AL BT BER: I T, SR P A 2 W S A T
K FPG K-, 3f #4757 OGTT, ic 5 OGTT 0 ( AP
FBG) 30,60 120 min [ I K-, 12550 50 T 1 it
FEAR A BORAT R 2 7, A% $42 IR & Ul B 45 9F
Frigft.
1.2.3 & B AMEFEFKERES B HINEE
RAEZPIC R 25 IS A KU S mL,3 000 -
B0 10 ming, BCEJZ AL 5 R FH IR 75 W o 32 Az 0
M35 B A E SR F/K-F GRG0 &l A ) AR ek
PIRHEAT BRZA 1), 2R R A 2% 2 06 V6 A6 T L 35 25
J B % 3% (fasting insulin, FINS ) /K-F (3500 & 14 & i
== Roche 2y H]) , A% 4% B0 & D01 5 2R A7 #R4

.-l
min

*1 34AEZ[HMPF SHBG . LH.FSHE, .PRL X T /KELLE

T 5 ZHEPTHE 2L (homeostasis model assessment-
insulin resistance , HOMA-IR) Fl B % B 41 il 43 W56
# ( homeostasis model assessment-B, HOMA-B )
HOMA-IR = FINS x FPG/22. 5; HOMA-B = 20 x
FINS/(FPG -3.5) ,
1.2.4 #IR&H
A E DL

1.3 it 4bI2 R SPSS 22. 0 Bt 47 5%
it 5558, HEERIAE = brifE2E (v 25) R
N, 2 [R) FBCR TSR R 5 22430, 1 7 bR
/N PR S ¢ K TR LGB
IR A R X K565 R logistic 22 76[0]
H RSB PCOS Z2 A A R AR UR 45 Jay (9 5% el X 3%
P <0.05 HERAGIEE L

2 #R

2.1 3EZAMBHERRAKTFLR Z5RILE L
3 122 1A M4 SHBG \LH \E, T /K- Heis = R A 4t
N (P<0.05),3 44 1H1f % FSH PRL /K L
BEFTHEITFEL(P>0.05) , LA FAENT
HAAAIMTE SHBG (K, 7KV B A8 T X5 B4, i
LH T 7K & 3 5 T4 BB AL, 22 R A ST # X
(P <0.05) ; B2 10107 SHBG \E, 7KF- 2 A%
TARNEREAL, g LH T K 52 & TARNE AL, 22
SHEGITFE X (P <0.05),

WL 3 A2 A AL R4S R &

Tab.1 Comparison of the levels of serum SHBG,LH,FSH,E, ,PRL and T of pregnant women among the three groups

(x%5)
215 n SHBG/(nmol - L™')  LH/(U-L7") FSH/(U - L°1) E,/(ng- L") PRL/(ug-L7')  T/(nmol - L7")
X} A 4H 100 63.49 +10.79 1.46 +0.33 6.68 +0.49 389.97 +86.65 15.32 +8.11 1.59 £0.02
JEAERELH 100 46.71 +8.53" 5.97 £0.28" 6.65 +0.47 317.74 £52.38° 16.03 +8.15 1.68 £0.03"
A JhE 2. 100 33.25+9.11% 6.09 +0.25% 6.62 +0.51 215.57 £46.72% 15.86 £8.36 1.74 +0.02%
F 252.997 8 364.972 0.374 185.254 0.204 1 005. 882
P <0.05 <0.05 >0.05 <0.05 >0.05 <0.05

T SRR A P <0.05 5 S AENE B2 Hu A P <0. 05,

2.2 348%Z1 OGTT miE/kKFELLE Z5RHE 2, ®2 34A%1 OGTT MmiEKF L

3 41221H OGTT 30,60 min B} I B K F L 2% S 4
Fil#E X (P<0.05),3 14244 OGTT 0,120 min
B IR AT B 28 g1 4 B L (P >0.05) , It
JELH AR AL 22 40 OGTT 30,60 min B I K% 7K F-
25 TR IR B4 2241 OGTT 30,60 min [ Ifil
WK 23 m TR, 2 R WA G L
(P<0.05),

Tab.2 Comparison of blood glucose levels of OGTT of

pregnant women among the three groups (x%s)
a5 . ‘ OG’l‘l‘l/( mmol + 7! ) ‘
0 min 30 min 60 min 120 min

YHERZ4E 100 5.12£1.05  7.03x1.16 5.47£0.88 5.28 +1.59
EMEREA 100 5.18«1.13  7.78 £1.03*  6.82+0.92* 5.36+1.07
BEREAL 100 5.12+1.46  8.39 +1.54% 7.63+1.23" 5.40+1.37
F 0.080 29.135 113.990 0.202

P >0.05 <0.05 <0.05 >0.05

T X B P < 0. 05 5 HARIE AL HL P <0.05
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2.3 3 AZPME B MEEFEFKER HOMA-IR,
HOMA-B Eb8 45 0036 3, 3 2Ty B 40
B IEHFIKF- K HOMA-IR HOMA-B H#2: A 50
FFERE (P <0.05) 5 AE M2 RN 3F AE B 21 2 40 1 i
B AL E 7% K F /K ¥ & HOMA-IR \HOMA-B [ 3 &
TXF R MR L2 i T B 4 = BT K7 2
HOMA-IR \HOMA-B 2 3 m TARNE R4, 22 5 39
GiiteEm X (P <0.05),

®3 3@EZAME B AMEFETFKFER HOMA-IR,
HOMA-B Lk &:

Tab.3 Comparison of the serum betatrophin level and

HOMA-IR,HOMA-@ of pregnant women among the three

groups (xxs)
AMLEFRH T/

5 p Al ?%1 HOMA-IR HOMA-B
(ng-L7)

X HEZH 100 206.97 +14.39 1.68 +0.13  122.28 +24.47

EACEL] 100 258.49 +17.73*  2.25+0.18* 159.86 +28.83"

JERELL 100 316.62 £20.85" 2.73 +0.22* 176.62 +19.53*
F 944.234 848.414 128.245
P <0.05 <0.05 <0.05

VE: XL P <0..05 5 SARIEBEALHEE P <0.05,
2.4 3ALRREIRE/LE A LA 3

], ek 8 B, = 7 B B R T 1 e LR
F4 PCOS 2T RIFYRER M ER logistic B A5 47

KAZBR 5 ], B LA 3 ), BEOAR AT O = 1 25 G Ak
AL URBE IR 5 1], AN RATHRSS JRy & HE 6938, 00%
(38/100) ; AENEELH & AR e IR i 4 i), 7 6 441],
RS L 6 191, iR JLAE RS2 BR 2 i, JiG LA 38 2 1l
BRI IR 25 1 25 G R ST IR E IR 4 ], AN R4
R4 7 R LR 5 24, 00% (24/100) 5 % B8 4H % A 56
Jeuir= 2 i, B 4 ), B R R 1 B IR LA R R
B2 ], B L8 1, BRI IR 25 1l 25 45 AR 54
BRARE DR 1 1), AN RAE R ZS Ry & A %2 R 11, 00%
(11/100) ; AEJELH AN AL rEZHAS R AT URSS 7y & AR %
BEETRIRA, 2 RA G E L () =19.705,
5.853,P <0.05) s AEFELHA R AL IRES Jmy R B 2 B 3%
B TARNEREA , 2 F A G L (y’ =4.582,P <
0.05)
2.5 PCOS ZPARREIRER/B/BHRERZDIH 45
R4, Logistic [BIA7p 445 2R B8, SHBG \E, &
PCOS Z2IAA RAE IR 45/ - 97 LR (P <0.05),
LH T Ifi#% B 405 7%+ . HOMA-IR j& PCOS %4~
AR RIEIRSS i fa R (P <0.05) , 1 HOMA-B
5 PCOS AN R AT IREE R/ T (P >0.05) .

Tab.4 Logistic regression analysis of risk factors for adverse pregnancy outcomes in pregnant women with PCOS

95% ‘A5 X ]

By 2

FAISES B SE Wald y OR P = R

SHBG -0.656 0.312 4.421 0.087 0.022 0.005 0.206

E, -0.867 0.453 3.663 0.245 0.004 0.001 0.332

LH 0.357 0.212 2.836 1.023 0.018 1.003 1.815

T 0.456 0.202 5.096 1.026 0.024 1.014 2.739

MK 0.519 0. 146 12.637 1.526 0.015 1.105 3.148

B HAEE TR T 0.340 0.249 1.864 1.532 0. 006 1.334 2.399

HOMA-IR 0.516 0.196 6.931 1.326 0.027 1.198 4.403

HOMA-B 0.558 0.225 6. 150 1.404 0.052 1.356 5.112

3 Wi 11.00% , NE 20 AR BELH A2 10 AN AT URES )7 kA=
¢ S 5 TR L B £ 2 S B 0 % 4

B PCOS BIFHE N 5% ~10% ,EpES
FRALRE Lot PCOS (R A ik 30% , IEFE T RES 5
T PCOS R4, AEBERE PCOS B LA &
HEHTA EE R, A A i 5 28 KT T i v A i
RO EL SRR JF A I IE Y SHBG A B,
REUER I R RS T K, B ke RO ILAE,
TS ECHE N R A 5 AR 22, 5341, PCOS 5k
IR B R GR AE  AE RA ENHEHY
I AWEGE s S TR, WE 2 A e 2 X B
HA RAEIR 4 7 & A2 5853 31 2 38.00% ,24. 00%

DR T ARME AL, 3275 PCOS AR b AT B X eF 0%
23 Je s R RS

P 2 LR P20 M0 2R 5 1y T LR 2, X
U M A R A R B TR A . SHBG 278 IFIE
GBI ZIREE T, SR N s R R (B, I
BEAR . PCOS BB 1778 14 85 1B 1 2 I ] A1
JHREN SHBG 1945 B, 34 0BG AE 1 0 1 U 2 1k
FKF, 51 5 AL K MLAE , i PCOS 3% 1 ¥ o
SHBG /K4 "™ . il T /K212 Wy PCOS
e MERCR AR R B B2 2% WE 9T R, PCOS /3
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2R S T K F & FIEW @IRE ™ . LH & ih
T AR 40 L A ) — Tl 2 P AR P M R, 7T
FSH S [R]VE F 7 {2 2F 09 76 B2 B, 430 L AR 2R AR
FILERE 1 ABFFAS 5L B, MR 4 A AR e 28
213 SHBG \E, /KF- 4% T4 BE4EL, if 3 LH
T /K5035 5 T %) BR AL 5 AR Pk 2L 2 4 1 V% SHBG L E,
IR AR T AR B, 17 LH.T K FE B EE T
JEAEREL s 3% PCOS 2407 7E SHBG \E, \LH . T /K
S, ELSRh SR e R TR O AT LA
5 PCOS #2444 Jo b % e 3 P B 28 K 46
PRI HFIE R B, 2 567 .8 JEI 4k AT IR
LT B, KPR YRR W &, 388 E, Al g R
PR SS R AR I IR R o MR TS I 451 B 58 B,
PCOSAZ B EAT BRI FId AR op, 3% T /KA1
FUT YRS, SRl 3 on T T BB BLAE IR ZS SR 1Y) 16
K E ., APFREE B R,E, & PCOS 22 R R
IREE R AR I &, T J& PCOS iR B AT iR 45 R
MFERINZ . AN, ABFSEE % B, SHBG J& R RLUE
URES SR A3 N 22, LH R R UR 45 =) 14 fE 16 [
%, $R SHBG 58 [LAEIRE: oy S A 6, LH 58
RLUERES SR R TE A o

A WS R, PCOS 835 17 75 W1 B A A% 4 57
O ARSI 4 RN AR A 4 2
OGTT 30,60 min i MW /K - 53 35 85 T % B 2H, B JRE
749 OGTT 30 .60 min i MUK F- 5.3 55 T AR HE
JHEAH s 2R PCOS ZEIAfEAE A . B Al ML S
FEN TR PR R, H AT 5T AR B AL
IR v AL FHR R B B, (H C B A Lm0 3 1k & %
G0 S 1 1 a1 R ¢ L Sy 0/ S
7R, 2 BUREPRAG 5 L B AT 95 7 KO- f
FRNHE ST, H5 105 22 stk B AR e L T
RE A WE R e IR 285 B i PR I LA ™= 2 B 4
JELE TR, LA & 2% 43 , 1l R LA B AP I AR
K9 BEELR . GOMEZ-AMBROSI 45 ff 5% %
B, S 5 S PR FE LT B AN M SR IR
IKOFAEAEN] 22 5 UL B AN I 5 FR 7 S e A
oo AHFTELE 7, AR 2 A0 A P £ 2 4 ot 35
B 2 75 R T 7K F S HOMA-IR \HOMA-B ' 3 &
TR HRL R 2 2 I3 B 208 97 IR 7K F
HOMA-IR \HOMA-B .25 5 T AR JFE 4 ; 4218 PCOS
ZATCIe SR A A IR YA e 5 2R AT R B

MIETIREZ S B AIME TR Fm Rk, AfEA e
JEE T W, HE— 2B HEAT logistic 2T A1 J7 72
Mt &I, HOMA-B 50K R AT IR ES 7 Jo ¢, {H i
B 4L 7= A F (HOMA-IR J& AN R AT UR % J&) 1) fE B
PRI, S oy U0 . B 41 B 75 5% Al -F- \HOMA-IR 7K~
SRR YRS R S A OG . (HAR 2, AR5
PWARTZIZET R 5 ~9 i RSB 5 450E 6 T
Zp U AT Ry R LGS B R TR B AR S R
P SFR A ST TR A T A R
16 TR SR o

ZE LTk N A RGN R LE AR R E R
S BRI S RS B AT RE 2 B A AR AE Y
A o, S BT IR 45 R & A2 XU 388 i, SHBG B, &R
KA URES R R4 BRI 25, LH T L IUobE . B 20 i 8 35 1A
F HOMA-IR &R R AT IRES R M fa e H %
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