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WE: BY TR0 EEE G (PCOS) B35 1 3% 35 20 Iikows A 48 Ak 20 ( AIP) A48 4 S OH 5 MR R B AH ¢
P, BRI RIS PCOS Az A B B AR 1900 ol A s IKUBS $R L7 L % . 3 4% 2016 4F 5 1 % 2018 4F
12 A 7E R R BE B2 1 335 5] PCOS BRE ARG G o [RIBTANA 151 {547  BMI S5 AH DT HC (Y 1F & 2o e iAok
FAERXT R o WO —BeBORE, M B B A QU PR R HE AR, THEIE LU P2 ATP B2 S BRI PTAh %) e 1 Kb 48
F(HOMA-IR) FaSHAIPEAG By B 2053 MA 45 5 (HOMA-B) (I B9 MEM SR PR A (FAL) 55 K4 ATP IR 2] &
B =S BOK K PCOS f8235 53 1 ATP AIRAKSESEZH (111 45]) oK ZH (112 41)) (i K2 (112 461)) | L34
WAHBPEME KT o Spearman MG HTIRTT ATP SPEME WM., &R SXTEAM L, PCOS AR H M E
JiE 52 (FINS) 485 2 h JJEl5 % (2 hINS) HOMA-IR \HOMA-B 5 {4/ jli 3 (LH) (M (E2) S E2ER (T) (FAI
TR G = (P <0.05,P <0.01) , PRI RS 53K 4 11 (SHBG) /KPR T RE(P =0.042) . 5XTIRA R AIP
[0.13( =0.06,0.31) 14H I, PCOS 417 AIP[0.19(0.04,0.37) ] &= (P =0.007) . A AIP 7K 30 41 ] Hefse
B, AIP =7k FE 4 FSH SHBG /K- g K FAR K 41, FAL 5 FARK 4 (P 3 <0.05) , Spearman 56
30T s, ATP 5 FSH SHBG 27 AHC, 5 FAT ZIEAHIC(P ¥ <0.01) &L IEAFE RS BMLL LR, AIP 435 FSH 217
FHIG(P ¥ <0.01), 4518 PCOS BEBIAEMS | A 0 IE 8 Lot A7 IR AR M R 300, AR B R Ak
BIKIEAL , KT PCOS JAE 1 AIP AELEAHDCHE , W B i3t f A M RO AN Z o
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Abstract: Objective To investigate the change of atherosgenic index of plasma ( ATP) and its correlation with sex
hormones in patients with polycystic ovary syndrome (PCOS) to provide new ideas for improving reproductive metabolism
and reducing long-term cardiovascular disease risk. Methods A total of 335 PCOS patients admitted to Nanjing Drum
Tower Hospital Affiliated to Nanjing University Medical School from May 2016 to December 2018 were selected as research
group. At the same time, 151 women with normal physical examination matched with age and body mass index( BMI) were
served as control group. General data, glucose and lipid metabolism indexes and sex hormone levels were collected. AIP,
homeostasis model assessment of insulin resistance index ( HOMA-IR) , homeostasis model assessment beta cell function
(HOMA-B) and free androgen index (FAI) were detected and compared between two groups. According to AIP level from
low to high tertile,PCOS patients were divided into AIP low-level subgroup (n =111) ,middle-level subgroup (n =112)

and high-level sub group (n=112) ,and the sex hormone levels of different subgroups were compared. Spearman correlation
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analysis was used to explore the relationship between AIP and sex hormones. Results Compared with control group, the

levels of fasting insulin( FINS) ,2 h postprandial serum insulin(2 hINS) ,HOMA-IR,HOMA-@, luteinizing hormone (LH) ,
estradiol (E2) ,total testosterone (T) and FAI in PCOS group increased significantly (P <0.05,P <0.01),and sex
hormone binding globulin (SHBG) decreased significantly (P =0.042). Compared with control group, AIP significantly
increased in PCOS group [ 0. 19(0.04,0.37) vs 0. 13( =0.06,0.31) ,P =0.007 ]. The levels of FSH and SHBG in AIP
high-level subgroup were significantly lower than those in AIP low-level subgroup,and FAI level was higher than that in
AITP low-level subgroup(all P <0.05). Spearman correlation analysis showed that AIP was negatively correlated with FSH
and SHBG and was positively correlated with FAT (all P <0.01). After adjusting for age ,BMI and blood pressure , AIP was
still negatively correlated with FSH(P <0.01). Conclusions Compared with normal women of the same age and weight,
the patients with PCOS have obvious disorder of glucose metabolism and sex hormone, and are more prone to develop
atherosclerosis. There is a certain correlation between AIP and sex hormone in PCOS patients. Monitoring and improving the
levels of related hormones in the patients should not be ignored.
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R G R R A (A0 2 6 s | SRR R T
) BN R . PCOS HBE W A I R,
Yy R A TR NE e AR £ S IR ZEAL e iR A
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A 151 B4R BMI VG L TG HE 3R R B L H 200
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BRELA > 12 AR 2 ~9 mm [/NGRI, F1(BK) BF 5L
PRBUER (> 10 ml) ) HERR A A s L 3 I AE
FERVEF ARG A HREIRCR A3 U R | AR R R
JREFAAE AR ™ 5O il LB 1 R
WFREXT G AR A P2 B A R 1. AR5
i BB B 2R AR PR B A

1.2 BrR ik

12,1 —fgwert XS DFo s G b T 4 1 0 s
KA SARAR LAY IC AW | B R
Wi )5 (SBP) (&F 5K (DBP) , 1153 BMI = K/ 5
w0 (kg/m”) B L (WHR) = L/,

1.2.2 AL RN IR A BETE R G 33
AT 8 ~ 12 h J5 I EF IR A A i, #0 TG [ TC |
HDL-C .LDL-C, ZZ JE & H A (Apo-A) (ZJEHEH B
(Apo-B) , I i 47 11 e 4 7 4% I 5 120 26 ( OGTT i
%) W FPG &5 2 h 1A (2 hBG) K75 M i 2
(FINS) &J5 2 h I 2 (2 hINS) /K[ AR
(OLYMPUS) 24 & AU5400 4> [ 8 A= AL 43 H 4% ; i -+
BIVAH, B2z Rtk ], 2 ETHAE 2 ~5
K, A GARIAEE AT A 28 J5 30l s I i, 6
AHOCPE R FE AR, AL 45 I IR (FSH) iR A= B
F(LH) ME—FE(E2)  GVEE (T) MRS Gk E
1 (SHBG) B2 it A M ( DHEAS ) [ 8= 74 ]+
(Bad Nauheim) , fb.2% &G04 ] o SR RSB AL
i 1B 5 RARPTHE L (HOMA-IR ) = FINS(mU/L) x
FPG (mmol/L)/22. 5 , Pk S ZHPT (IR) . R
ARSI PE AR (4 192 &% B 200 i 53 4 46 %k (HOMA-B) =
20 x FINS(mU/L) /[ FBG(mmol/L) —3. 5], ¥ 3At
[ 3R A Wby I T S U B HE U RS B (FAL) =T
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(nmol/L) x 100/SHBG ( nmol/L) ; AIP = lg( TG/HDL-
C)o

1.3 it 542 A 5L Excel 325 P X
J& , R SPSS 20. 0 FAF AT 8 R 40 1o AR R
(% ) ik . W R IERS A E TR v 25
N ARG HCR A ST AR A o K S0 Bl B IR 3R 22 49
BT s AN 2 1 285 0 A USRS 50 (55 1 I 436 48
553 WD) [M(Q,, Q) 1A, 1A ek AR
SRR 5 SR ] Spearman A1 5C 73 MR AIP 5
PEMCR M e, P <0.05 HESB G 2HE X,

2 5 R

2.1 WLAT R —A% KA B AE RS ARG ARG Y AR

PCOS& & f4F % . BMI JEZ [l \WHR SBP \DBP A% F
NC H2 5 Tegeit2# L (P ¥ >0.05) , ¥EACUH 7
[fii ,PCOS £H ¥ FINS .2 hINS , HOMA-IR , HOMA-B ¥
BTG (P <0.05,P <0.01), Ifi g7 i, PCOS
41 HDL-C ik T Xl (P <0.05) , B4 TG, TC,
LDL-C Z R TSI #E L (P >0.05), WLFE1,

LH E2 T.FAI .25 F NC 41, ifii SHBG %5 NC 41 &
FETR, ZRAGIFE (P <0.05,P<0.01), It
S, 5 NC 40/ AIP[0.13 ( = 0.06,0.31) ] # b,
PCOSZ ) AIP[0.19(0.04,0.37) ] 21 2 (P <
0.01), W#%2,
2.3 RF AIP K-F# PCOS % & 84 b & K- b4k
HRAG AIP K- PCOS 2H i BIF 75 X G2 5 = 4 v KX
K43 R 3 A ARAKSFE 4L 111 i), ok SF I 4H 112
i, B KA 112 ], 2553 o, ATP & /K F 41
FSH \SHBG 7K 5 ZAE T AIP (KK W4, 2 3 A 58
P27 Y (P <0.05) ,FSH .SHBG 7 AIP fi /K - 41
B/ KP4 A 23 s B (P <0.05,P <0.01),
AIP f5 K- 20 FAL &5 F AIP fIlR7KSF R4 (P <
0.05), %3,
2.4 PCOS B AIP 58 a4 odH X
PCOSH# Y ATP 5PE# K 4T Spearman 1 5& 50 #r,
2R R, AIP 5 FSH SHBG 2 ffitH5¢, 5 FAI £ 1E
A2 ; B2 IE4F % . BMI . SBP . DBP J&5 , AIP {35 FSH 2
FAHIC(P ¥ <0.01) ; BLAk, ATP 5 R K TER R

2.2 FHLxT R MEEE R AIP #9bi PCOS 4Ry FEFRR I Bk, x4,
F 1 ARG —BIER IR R I i (2 +5)
i H PCOS £ (n =335) NC #(n=151) /2 {8 P
AR (%) 28.37+ 3.33 28.69+ 3.96 0. 869 0. 386
BMI 30.22+  2.90 30.77 = 3.40 1. 669 0. 096
JEE FEl ( em ) 96.49 + 7.41 97.65+ 6.94 0.843 0. 401
WHR 0.95+ 0.05 0.95+ 0.06 1. 461 0.145
SBP (mm Hg) 124.33 = 13.57 122.96 = 13.43 1. 020 0.308
DBP (mm Hg) 81.22+ 9.93 80.31 + 10.13 0.923 0.357
FPG ( mmol/L) 5.3l 0.90 5.43+ 1.13 1. 147 0.253
FINS (mIU/L) 24.53 + 11.74 20.95+ 9.99 3.239 0. 001
2 hBG( mmol/L) 7.64+ 212 7.84 2.80 0.774 0. 440
2 hINS[ mIU/L,M(Q,,Q5) ] 142.90(88.96,224. 50) 97.67(66. 88, 163. 85) 4.179 <0.001
HOMA-IR 5.86+ 3.23 5.18+ 3.30 2.151 0.032
HOMA-B 294.79 + 158.43 239.47 + 137. 66 3.704 <0.001
TG( mmol/L) 1.84+ 1.14 .73+ 1.17 1.002 0.317
TC( mmol/L) 4.67+ 0.90 4.64+ 0.77 0.227 0.782
HDL-C ( mmol/L) 1.06 = 0.23 1.13+ 0.30 2.522 0.012
LDL-C( mmol/L) 277+ 0.75 2.76 = 0.71 0.158 0.874
Apo-B/Apo-A 0.89+ 0.25 0.84= 0.47 1. 606 0. 109
R2 WX R RIS AP B LLE
i H PCOS 4 (n =335) NC 2 (n=151) oz {8 P&
FSH(mIU/ml,% +s) 6.85 +2.48 6.46 + 1.99 0.971 0.332
LH[ mlU/ml,M(Q,,0Q;) ] 4.83(2.55,9.11) 3.60(2.48,5.43) 2.272 0.023
E2[ pmol/L,M(Q,,0Q;) ] 45.20(29.35,70.47) 32.07(21.82,39.83) 3.611 <0.001
T(nmol/L,% =) 1.41 +0.58 1.13 £0.55 4. 407 <0.001
SHBG[ nmol/L,M(Q, ,0;) ] 20.20(15.15,27.40) 22.90(15.70,32.10) 2.030 0.042
DHEAS( pg/dl,x £5) 239.57 + 109. 71 233.32 % 129.72 0.543 0.587
FAI[M(Q;,0Q;)] 5.85(3.76,8.96) 4.11(2.56,6.44) 4.917 <0.001
AIP[M(Q,,0Q;) ] 0.19(0.04,0.37) 0.13( -0.06,0.31) 2.709 0. 007
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R3ARIE AIP K- PCOS A TEREK- PRI LA (2 £5)

WH KK AP 2H (n=111) tiKF AP 2H (n=112) FiKF AIP 2 (n =112) F/z {8 P
FSH(mIU/ml) 6.90+ 2.32 6.89+ 2.39 5.93% 2.26 3. 064 0. 049
LH[ mIU/ml,M(Q, ,0) ] 5.76(3.41,9.91) 3.76(2.32,9.47) 5.83(3.45,8.54) 3.220 0. 200
F2[ pmol/L,M(Q,,05) ] 45.80(30. 18,69.62) 45.00(25. 60, 64. 88) 38.29(29.34,73.27) 0.358 0. 836
T(nmol/L) 1.46 = 0.64 1.44+ 0.61 1.32+  0.53 1.312 0.271
SHBG ( nmol/L) 27.73 + 17.82 22.31 = 12.04 19.34 = 11.25 8.089  <0.001
DHEAS( pg/dl) 242.08 + 109. 20 229.98 + 112.23 238.52 + 108. 30 0. 285 0.753

FAILM(Q,,0;) ] 4.98(2.89,8.43)

6.64(4.08,9.23)

6.41(4.89,9.78) 10. 717 0. 005

F4 PCOS BH AIP GHEME MM A4

AIP

AR - ' .
75 e P R{H PE
FSH(mIU/ml) -0.226 0. 003 -0.327 0.003
LH(mIU/ml) -0.085 0.272 -0.022 0. 850
E2(pmol/L) -0.033 0. 661 -0.074 0.519
T( nmol/L) -0.103 0.121 -0.132 0.251
SHBG ( nmol/L.) -0.289 <0.001 -0.201 0.078
DHEAS( pg/dl) 0. 025 0. 685 0.021 0. 855
FAI 0. 168 0. 006 0. 064 0.576

R {H P {EAROEAF I BMI SBP DBP J5 ,

3%

PCOS J&—Ff 5 VB L 2 7 I 401 L B e L Y
HFE N IBERG 2 —, A IR 2R AL, o
P2 PCOS B35 5 WL 8 22 I I & e . WFoE
FW, AR I 1 1 3 4 Pk, PCOS 1A 4 0 LA AT
F DR384 o 1357 i 3k ) s ok o e Al A 2 HG s
TR A M FEEE N, KL, X PCOS & 3)
PRk AR At XU F) B SR 0 R T TR A T S

KEATIHF A B, e AR W R
fea LR | MR 578 M S RE A ot 45 Z2 L4 bR 34 mT Sl 5
FREEAL PSRRI 2210 M S L S Bl kK
RERE AL & AR R B R 2 — ST B9 LIS A LR
B, AN BEA 2% 4 T A 42 75 ML AQ I 35 L., AIP J2&
Dobiasova' " 451 2001 B UL, L5 A HE AR
(4 TG ' TC LDL-C HDL-C %) H.#, AL HE 5 Bk il
W S Bk ok R AR AL 5 B B ok ok A A A 1Y) S B ARy
Z (A T, A TT s AT 28 BE R B R KN, —
Tk W7 T 0T 9 % 30 ATP 5 2y fik A £k 52 00 37 1E AH G
50 M K AR B IR 2R ATP L iE 552 vl 4
SRS LR PRGOS
FEl B, PCOS (3 i AIP BA f i X B 20 Lok,
R 2E F R B H AT/ o PCOS AR Hi 3 ik ks R i 1k
25 0 LA BT B TR 45 b7, PCOS H 35 & A5 ik o A
B A 1) XU 8.5 v T IR AR 9 1F 0 H 880 2ok, ix 45
Wild 2 g IR 4 R — %0

RE e 5 0L e IR = R 5 2R ILRE | AR A3 S

AR AR PCOS B34 & A o) ki A 45 05 i 78 9%
PRI EEEREE MA LB PR
WFEA L, B PCOS I 2474 T Foli — ik -
GRS T RE 2 AL, AW 5T PCOS & 1) LH T FAI
WERTIER Ltk SR ER LH XTI & & A F,
SRRl 9 55194 1 A 40 P B 0] J5 200 P 5 S e 95 2R
%, FEN M KL R Hoad S A LH 3k o] 4 i 5y &L
ST 200 B P 55 AR TG, 1 S R — Ak
JIMEBR R NSRS E R, MRS 2R
PCOS [ SRR 5 22 A A 28 2 T U3 1E
b= I QR U= R e Ry e e i K N TR 2 O
S R B L, WA, R 2 E A IR 2 PCOS
A B A BRARAE T 1 ARBIFST 45 R, PCOS 2t
() FINS 2 hINS .HOMA-IR .HOMA-B ¥ &5, 25
SR MAERS S TP EIEH WOk T , FEEE
REWEIL, P22 A/ (S R 2 58 Y
) IHERE R AR S M HEDN o v R 2K
2 ol O LA 200 ™ A 22 DR | (RIS o
U7 A SHBG , S By 2s My 2 ™

MEMEE 5 — M A RERY TR I T 2 5% A 1L 45 2% 1k
A 5%, 2 WIS 2 A O I 0 e A P s v &
FEAE O R, PTG v R R S KR
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BAHEEE L, RFFIH AP PE4l PCOS £ 3
ok FEREAL , 25 R o B ATP (B 3E N, FAL 2
Tt , 10 FSH SHBG & B 5 A5 Mt 7s AIP
5 FAI 2 1EAM2€, 5 FSH SHBG 2 i 3 7 M ¢ K IE
AEWS BMIL Il 5, AIP 45 5 FSH A OC; 45 1
AR BR TARRE PR EE L ML L RS (IR S5 Bl bk ok RE
WAL AL 55 fa 5 P 2K 41, FSH (SHBG | FAT 52 i) PCOS
SR ATP 33 kR TR K+ il PCOS 13 sh kil
FERE AL AR T HE BT R B

2z b ik, PCOS 3% AIP 5 FSH SHBG FAI 77
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