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Correlation between levels of circulating betatrophin and insulin resistance
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[ Abstract ]Objective . To investigate circulating betatrophin levels in females with polycystic ovary syndrome (PCOS) and its correla—
tion with insulin resistance (IR ). Methods ; Forty—four women with PCOS and thirty—five healthy women were recruited in a cross—sec—
tional study. Serum concentrations of betatrophin was measured by enzyme-linked immunosorbent assay (ELISA). The correlation of
betatrophin with IR and metabolic parameters was also analyzed. Then twenty—seven PCOS patients were studied longitudinally after
three mouths of metformin and rosiglitazone sodium treatment. Results . Serum betatrophin levels were lower in PCOS patients than in
healthy control subjects(0.43 £0.15) ng/mL vs. (1.17 £0.57) ng/mL,P=0.000. Serum betatrophin negatively correlated with fasting
plasma glucose(FPG),2h postprandial plasma glucose(2hPG) ,fasting insulin(FINS) , homeostatic model assessment insulin resistance
(HOMA-IR) , high—sensitivity C-reactive protein (hs—CRP),even after controlling for age and body mass index(BMI) in PCOS par—
ticipants (r=—0.331,r=-0.372,r=-0.311,r=-0.337,r=-0.338, all P<0.05). Moreover, stepwise multiple regression analysis showed that
HOMA-IR was independently related to betatrophin in PCOS subjects(P<0.05). After rosiglitazone sodium and metformin treatment,
PCOS patients showed higher betatrophin concentrations than its baseline levels (0.87 +0.51) ng/mL vs. (0.42 +0.17) ng/mlL,P=

0.000. Conclusion : Circulating betatrophin levels > de—
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1.1 R

PEFE 2015 47 6 A & 2015 4F 11 Atz ThEEKER
FEFBHE SR — BB W EH 11211 44 241 2 Wl PCOS
TR E VNG , T BI4E 1% (26.48 + 4.89) % | PCOS (112 Hr
R FE TN N 28 25 B AN G P 23 /55 1 A B PR 2R s FE e
(RERFFHRHME, 2003) , RIFHBEN LA AHVC ALY 35 4 A 4
JEL SR P B L P A 2 A R %o R AL, P X 4R (25.64 +
3.70)%  HEBRODEELIPE T E VR R RS OE R
B AP . A AT G B HERR M s | A 3R ik
Jlged B LR | HOR AR D AR A | i FL 2R I | 4 B Jek
Pebgeds LU ohfie w3, HE 3 3 BRI M E
24, ARIFIT ARG B R P 2 K M8 S — P B AR HiLZE 5
S, A A R I S B A R A5
1.2 Brgtor &
12.1 2B B JeXt PCOS 41 %} B 4H betatrophin 7K
-5 TR BAH SRR TR T T 5T 5 SR 1 — 2 SR Bt 1 22
ks 5 2R e ) 0 A 91 i B — R SR 97 & betatrophin 7K
V- B AR AR AR IR
122 AESEOWE BbpAcRkE 20 R I8, I &
RO , AR B8 %X (body mass index, BMI) | T 370 -
I 00 M R ML 5 T AT T R B A L (waaist

hip ratio, WHR)) o FHZARAE M A H i BURAS N A s
(systolic pressure, SBP) FI&T 5K [ (diastolic pressure, DBP)3YX
BOFYIME , ZEIEH H 2565 2~4 Rk PCOS [RE ML) B A
DLAR BRI 25 IR SR # KL, R I ATARE 75 o i 4 W ot
R (oral glucose tolerance test, OGTT) K Jik &2 ZE BRI
RARRHR KIS 2 073, — 000 2 25 15 0B (fasting plasma glu—
cose,FPG) \%4& J& 2h Il #% (2h postprandial plasma glucose ,
2hPG) | 25 i i 5 2 (fasting insulin, FINS) 48 )5 2h il 5 &
(2h postprandial insulin, INS120)  ## fk Il £L £5 H ( glycated
hemoglobin, HbAle) | L& H it = (triglyceride, TG) , &L IH
fii (total cholesterol, TC) K% 1 N5 25 FH AH [ 5 (low —density
lipoprotein cholesterol ,LDL-C) | 5 R NR R I [ e (high—
density lipoprotein cholesterol, HDL~C) J#88L C JZ Wi £ H (high—
sensitivity C—reactive protein,hsCRP) JF'BIhAE A M P .
TP 3 1) 98 &= (follicular—stimulating hormone , FSH) | AR R
#Z (luteinizing hormone , LH) , S (total testosterone) , #ff —
FE (estradiol ,E2) | Z2 [l (progesterone, P) i FL & (prolactin,
PRL) JEZRMERR (dehydroepiandrosterone sulfate, DHEAS) Fl
P 2 45 A BREE A (serum sex hormone —binding globulin ,
SHBG) , 75— BUMYE , #5775 -80 ‘CHIT betatrophin 4]
E o
123 KpITrek O e R H ARG I 5 B 3R PRI
R R Al 27 KOk s SHBG SR T HL AL 27 AL E
IMLAR R HIBEA I 5E s HbA e SR F s RO ik | B Dig
il R A4 B B AE AT s hsCRP R FH S 28 i EL kv 0
TE o R FHBRIE G2 W BFH2: (enzyme—linked immunosorbent as—
say , ELISA )& Ifil.i% betatrophin /K- (PL/R A28 7], i,
[, 2R PV L 0.156~10.000 ng/mL, L CV 4 10% ; #iLi#] ¢V
N 12%) o We B HER R FEEL FAT(% ) =52 (ng/mL) x 3.47 x
100/PEBERES S ERE F (nmol/L) , THAFR AR £ Z DT
FE 81 (homeostatic model assessment insulin resistance, HOMA—
TR ) =25 JIE I (mmol/L) x 23 B 515 & (mU/1)/22.5] M Fa 2545t
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function, HOMA—3)=20 x ZS L 2R (mUL)/[ZEME 1085 (mmol/L)
=350}
124 PCOS BAFIRIT TR LME KA PCOS A1 37
191] £8 2 152 MR B (4 mg/d) + Y BUNK (44 5T 5 <60 kg
750 mg/d;60~100 kg:1 000 mg/d; A FiHE>100 kg & BMI>
30 kg/m?;1 500 mg/d)'m?é?ﬁ 3ANHE, WE I betatrophin
SR, A SRR AR E 71 R
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B ] B 2H 50 M7 K F Mann—Mhitney U K638 ; /697 10 )G HL A
K Wilcoxon K5 3 S A& /04T 2R Pearson AHIE43 4T 5
ZHNR IR HZ T84 IR, FE7KE 2=0.05,

2.1 HrRWT @A R

211 2 HIGIRIEFR L ARG A 44 £ PCOS
H 35 AR IE . PCOS 4R Fife  BMI FPG 2hPG
FINS . INS120 HOMA-IR .HOMA -8 TG .DHEAS S2[ii] FAI.,
LH LH/FSH = TXT R, 22 5 HA G L (P<0.05) ,be—-
tatrophin 1 SHBG XX JR4 , 25 5+ HA Gei 45 X (P<0.05)
Z K¢ IF BMI J5 ,2hPG FINS INS120 . HOMA -IR .HOMA -,
LH LH/FSH Fil betatrophin 41 1] 2% 545 B Go 24 85 L (P<
0.05), W1,

x1 2AHE—RIGEK

2.1.2 MM fE PCOS g, Z BT betatrophin
JK3F5 FPG 2hPG  FINS . HOMA-IR 22 Fl1 hs—CRP & £ 4H
K (¥ P<0.05), FEHIAERSFI BMI J5 , betatrophin 5 S i A 4R
KAETH R (P=0.05) , AR AHICHEA ST (6 2), TMiEXT B
=] , betatrophin AN 5 E2 A1 5% (r=—-0.430, P=0.032) , DAL
betatrophin A [K 78 & | BMI FPG . 2hPG FINS (HOMA IR , 52
M J hs—CRP iy HZB s ilf — AT 2 08 A6 MRS #4528
7~ ,HOMA-IR /& PCOS 834 L7 betatrophin 7K () it 37 5%
i A 25 (8=—0.201, P=0.001) ,
22 WAMR

44 5] PCOS B H 37 1750 F Y SUIR+ 2 46 471 il 4
BIT 3 AR RS, Ky 7 61,3 2 4 E U
B i s E R bR 3 90 R i i, 2 491 PR AR A R 24
ML, BF9E & BIAYT )G BMI 2hPG FINS . INS120 HOMA-
IR hs—CRP %2 \FAI(%) .DHEAS B i F I, IL7% betat—

FRN &L IEARE LB

Tab.1 Characteristics in patients with PCOS and controls

215 poyiiE:cl PCOSZH /2 {H. P
1% 35 44 - -

IR (%) 25.64 +3.71 26.48 +4.89 -0.743 0.460
Wi (k) 57.40 +8.76 64.30 + 13.62 -2.556 0.013
BMI (kg/m?) 22.52+2.70 25.30 + 4.88 -3.043 0.003
JEERE L 0.81 +0.04 0.83 +0.07 -1.591 0.116
Wi ' (mmHg ) 116.12 + 11.30 113.36 + 11.70 0.952 0.344
FF5KHE (mmHg) 77.72 £9.48 78.52£7.15 -0.398 0.692
25 W 1% (mmol/LL) 5.18(4.85~5.43) 5.30(5.03~5.60) -2.325 0.020
5 2h 1B (mmol/L) 477 +0.64 8.34 +1.59 ~13.149 0.000
23 I 2 (WU/mL) 5.0(2.94~7.18) 10.20(5.38~17.78 ) -3.589 0.000
)5 2h R 3 (mU/L) 4.51(2.45~7.63) 96.68 (51.41~222.33 ) -6.816 0.000
Wb £T 8 11 (%) 5.45+0.25 5.51+0.29 -0.958 0.342
HOMA-IR 1.12(0.63~1.65) 2.37(1.23~4.50) -3.670 0.000
HOMA-B 61.31(32.12~95.43 ) 112.33 (67.68~166.90 ) -3.059 0.002
Al =1 (mmol/L) 1.06 +0.40 1.39+0.72 —2.446 0.017
SR (mmol/LL) 4.91+0.98 4.65+0.88 1.156 0.252
R LN 2 11 (mmol/L) 1.62+0.45 1.44 £0.52 1.401 0.166
I i 2 11 (mmol/L) 2.88£0.93 2.76 £0.76 0.550 0.584
R C RV (mg/L) 0.56(0.36~1.53) 1.32(0.49~3.18) -2.067 0.039
Wi SR (ug/dL) 195.02 + 54.72 272.56 + 100.68 -4.144 0.000
I % (pg/mL) 45.2(32.9~67.35) 60.55 (30.55~97.90 ) -1.024 0.306
Z4fii (ng/mL.) 1.03(0.76~1.39) 0.88(0.33~1.35) -1.686 0.092
S (ng/mL.) 0.29£0.13 0.50 £0.20 -4.648 0.000
PR S5 BREE A (nmol/L) 47.0(28.75~56.10) 27.7(21.53~44.08 ) -2.903 0.004
WEBT IR E (%) 2.20(1.24~3.56) 6.36(3.39~10.73 ) —4.294 0.000
ARA A (mlU/mL) 4.07 +1.67 13.16 £ 7.24 -7.964 0.000
B A% & (mIU/ml) 5.76 + 1.61 5.89+2.16 -0.251 0.802
LH/FSH 0.71 £0.24 230 +1.06 -9.459 0.000
betatrophin (ng/mL) 1.05(0.75~1.48) 0.39(0.32~0.51) -6.292 0.000




BERERKZEFIR 2018 £5 43 55 6 H7 ( Journal of Chongqing Medical University 2018.Vol.43 No.6 )

— 781 —

rophin 7K - M (0.42 +0.17) ng/mL F} 55 & (0.87 £0.51) ng/

mLo EL%‘?{ 30

%2 I betatrophin /K E5&EZB LSS

Tab.2 Correlations between betatrophin levels and clinical and

biochemical parameters in females with PCOS

betatrophin (4F-J% Fl1

betatrophin

iEPES BMT % 5 K
r {8 P{H r i P{H
BMI -0.375 0.012 - -
TR L -0.280 0.066 -0.142 0.369
73 N b -0.371 0.013 -0.331 0.032
45 2h 1B —0.452 0.002 -0.372 0.015
ARG -0.577 0.000 -0.311 0.045
BIG 2h i % -0.275 0.071 -0.195 0.216
WEIL I 218 -0.376 0.012 -0.289 0.064
b =R -0.304 0.045 -0.278 0.075
S -0.160 0.301 -0.106 0.504
R R 0.351 0.019 0.222 0.157
R IEIR R -0.291 0.055 -0.157 0.321
HOMA- B -0.360 0.016 -0.200 0.203
HOMA-IR -0.471 0.001 -0.337 0.029
B -0.308 0.042 -0.304 0.050
=Y -0.344 0.022 -0.291 0.061
Y C RV EE -0.465 0.001 -0.338 0.029
BRI R 0.268 0.079 0.195 0.215

WS NS A5 RS 2 R 2h RS 2 CHOMA- B \HOMA-IR .,

ARAE C SN HE R B AR A e v B

3 3t i

Betatrophin J&— T A& 3 FHEIE AN AR 197 20 21 53
MARTECGR , Yi AT TR B/ N BRI, B
J&i , Ok Z 9IRS 7R betatrophin 7KF-51R 2 [H]
(0 JCHK . IR (7 JBR & 3R ILAE ) J& PCOS 11 It R 45 ik
Z— A AR LER B AE PCOS 5 T betat—
rophin 7K FA84E S H5 TR G R

AW 45 R B, PCOS 41 1fiL 7 betatrophin 7K
F-[EAR , B 5 FPG 2hPG  FINS .HOMA-IR Hl hs-—
CRP R HAHIC, TERE S BT vh & B, 4 — A XL
I+ % 4% 51 i 36 97 3 A~ H 5 IR 23, I betat
rophin ZKFFFEr, AHRMEHT 7R ML betatrophin
K5 HOMA-IR 2407 A UL, IiiEbetat—
rophin 7K°F-5 IR XRHY], 1445 R 5Erbag S527E
PCOS AFEH ) F 55 45 - A1 Gomez—Ambrosi 555/ 7E
PHEAE R B R DR £8 2 Th A A SR 25 SR 38— B (1 5
MBAIFFEGSRAN R85, FE fi it e R — I 58
Calan S B7E + B H 9 A PCOS {H% H betat—
rophin ZK-F-H§ T, H AT e SR AR 36 )BT FEAR K
INCA S IR FRPESE AT K, SR MASIFGE 5 R MU
GRS, 7T 5 LR IR A 3%, DPCOS 18
IR P2 KR SERR K F-ANR] AT TS A B TR 5 1L

% 3 PCOS 2HFiaTRIEHIGRIEHR LR
Tab.3 Comparison of clinical indicators before and after treatment in PCOS female

4150415 IRITHT BITIA i/z PiE
% 37 37 - _

BMI(kg/m?) 25.67 +4.88 25.19 + 4.54 4.981 0.000
R L 0.84 +0.07 0.84 + 0.07 0.788 0.438
25 JE L4 (mmol /1) 5.38(5.00~5.60 ) 5.29(5.03~5.58 ) -1.546 0.122
425 2h MR (mmol/L) 8.24 +1.69 6.90 + 0.85 6.559 0.000
23 W5 ) 2 (uU/mL) 14.39 (4.93~20.00) 8.45(4.95~12.35) -3.461 0.001
#J5 2h R (mU/L) 137.53 (46.86~238.49 ) 75.65 (42.66~112.14 ) -4.167 0.000
HOMA-IR 3.55(1.12~5.31) 2.03(1.12~2.92) -3.530 0.000
HOMA-B 152.30 ( 60.85~202.03 ) 92.75(57.66~125.73 ) -3.552 0.000
M =g (mmol/L) 1.50 £0.75 1.39 £0.35 1.139 0.265
T 9% P i 4 M (mmol/L) 1.42+0.52 1.51+0.41 -2.258 0.032
FAML C N E A (mg/L) 1.93(0.49~3.18 ) 1.07(0.41~1.40) -3.951 0.000
S (ng/mLL) 0.52 £0.22 0.47 £0.18 2.745 0.011
RS R AR E (%) 7.54(3.57~10.73) 5.63(3.17~7.29) -2.596 0.009
betatrophin (ng/ml.) 0.43(0.30~0.52) 0.86(0.48~1.24) -3.848 0.000
PEE S5A BRI (nmol/L) 33.66 (21.53~49.40 ) 38.48(21.73~49.70 ) -0.445 0.657
JIt S R (pg/d L) 287.91 + 109.84 238.46 + 98.69 4213 0.000
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b betatrophin KA AST A S H -5 R SR B A
K (r=-0.304) , R PAEA/NTF 0.05(P=0.05), i K
PR AFIOSZ IO 25 R R IR AH DG ; @i 1
5% R Wi AN [R] BT 2 19 betatrophin ELISA £l
AT A RN ] X T RE MR R R 22—

TE PCOS HE 1 betatrophin 7KFFEAR ML H] 1
AR, IR RIS e 2 UAE R PCOS B9ERHIE, 78
PCOS 21 betatrophin 7K F-#1E# AKX 7] BE /& T
o B 2R MAEF IR FrE, PR ARBFGEAH e o)
M7~ , betatrophin 7K 55 5 22 K F- A1 HOMA-IR
SPRHC . TF HFRATT B 8 22 18 B0R) — XU+
%K B R EA A ST A A 1) BE U5 I 5T B e
[ 5 Z KT IR AR BB FLAERE AL betatrophin
KPR IS N, it Rong SFUSFF 5T 2 BH | 78
HepG2 48 betatrophin 7] if i aki—gsk3B B¢ akt—
foxol i VR 4% IR, F H. betatrophin e R R R
IR VE MR PR FRA T4 betatrophin 7] §E/2&
PCOS 3 s —Fp PRI PR 7 il 22 IR 251%
I B . (HRE 2 — L BFIE SRR R PCOS
BEPIR 5 betatrophin YA B 2R M AE R AL
Gomez—Ambrosi FFPLEE 2 5 P4 1 betatrophin 7K-F-
BACVEREAR . ABRSE & B, 76 1 X HRZL A PCOS
0 1 betatrophin 7K V- 5 S2 1 52 AR G, )R PCOS
HHp PAEAR/NT 0.05, #E7R betatrophin 1] 85 1
FIRVA WO SC R A —

i LRIk | #E PCOS & 3 ' betatrophin ¥ i
FEAR, 5 IR TUAHSC AT 45 R E W] betatrophin 7]
AEAE PCOS B rhid E HERIME R, SR H A B9 pfF
5% TCIEA 2E 7E PCOS 4 H betatrophin 5 IR [H] )
PR G R, 77 BT e B IR AR il Sl RAIESR .
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