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C) MRZ A& e B B (LDL-C) ] st Ak B Z K-F [ M ¥ (Glu,) OGTT /& 2 h fa#E(Glu,y,) .5
WMk By & (Insy) .OGTT /& 2 h Jh By & (Ins,, ) ML E & Alc(HbATC) | MM & [ B F8 45 &
(FAl) SEHRAERZII R #Z (LHIFSH) | B fafeshat [ A ah it E 458 (D) \ FABL 484 (Dlyy) \ &4
HIEH(Dlyyy) JFo M AL TAL FFAT R AMIIE, R BABLEO AL KF—5(P>0.05) ;5% 777
Wiz, B8 95 & WHR . BMI TG, TC LDL-C FAI LH/FSH . Glu,.Glu,y.Ins,.Ins,,, \HbA1c 358 2 T 4
(P<0.05) ,M 1 HDL-C.Dl,.Dly, Dl 37 % (P<0.05) ;4 57 4 k& i /7 4169 WHR TC 35 /s F x4
(%% %4 0.75+0. 15 vs. 0.81+0. 07,3. 98+0. 76 vs. 4.63+0.89) ,M 14[ 8.64(6.83,11.69) | X T+ @
[6.53(4.52,8.54) ], 2% H it FEL(P<0.05), WLARRER B AL A FE £2F L% 5F&EL(P>
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ABSTRACT Objective To observe the effect of Curcuma longa combined with metformin on insulin
resistance (IR) of patients with polycystic ovary syndrome (PCOS). Methods PCOS patients at initial di-
agnosis were randomly assigned to a treatment group and a control group, 30 cases in each group. All
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took Metformin, 0. 85 g each time, twice a day. Patients in the treatment group additionally took Curcuma
water decoction, 45 mL each time, twice per day. The intervention time was 3 months. Height, weight,
blood pressure, waist and hip circumference were measured before and after treatment. Blood lipids, sex
hormones, oral glucose tolerance test (OGTT), and euglycaemic-hyperinsulinaemic clamp were also per-
formed. Insulin sensitivity was expressed by M value obtained from euglycaemic-hyperinsulinaemic clamp.
The changes of anthropological indices [ waist-to-hip ratio (WHR) , body mass index (BMI) ], blood lipids
[triglycerides (TG), total cholesterol ( TC), high-density lipoprotein cholesterol ( HDL-C), low-density
lipoprotein cholesterol (LDL-C) ], blood glucose and insulin levels [ Glu,, Glu,,, Ins,, Ins,,, glycated
hemoglobin A1C (HbA1c) ], sex hormones [ free androgen index (FAl), luteinizing hormone (LH) /follicle
stimulating hormone (FSH) ], beta cell function (DI,, DI,,, DI, ), and M value were compared before and
after treatment, and the safety was observed. Results The baseline of the two groups was agreeable
(P>0.05). Compared with before treatment, WHR, BMI, TG, TC, LDL-C, FAI, LH/FSH, Glu,, Glu,,, Ins,,
Ins,,, and HbA1c decreased significantly ( P<0.05), while M value, HDL-C, DI,, DI;, and DI, increased
significantly in the two groups ( P<0. 05). After treatment, WHR and TC in the treatment group were lower
(0.75+0. 15 vs.0. 81+0. 07, 3. 98+0. 76 vs. 4. 63+0. 89) , while M value was higher than those in the control
group [8.64(6.83,11.69) vs.6.53(4.52,8.54) ], with statistical differences ( P<0. 05). There was no sig-
nificant difference in the incidence of adverse reactions between the two groups ( P>0.05). Conclusion
Metformin significantly improved the IR of PCOS patients, and Curcuma longa combined with Metformin

further improved insulin sensitivity.
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PROEZH AT A 9 & B, 9112 PCOS (35 i IE ik
515 BBAFTE R 5 R U T B AR = R &R
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3 1 kE KT BE B i 7 B M 9 4 iR s2 91 R Frig
Wrf) PCOS [R5, i MR ALE 7 R 1% 53 AR IT 4L
XFREZH , RE4 30 ], AR 8 18~36 %/ IRYT A1 3 4E i
(26.1+4.9) % W IRZL - 44FE Y (25. 625.0) &, 2 5+
TG it277E L (P>0.05) , PRALIGYF R AR H8Fx |
A AT bR B A A L e SR ) 22 B0 L, 22 71
TG E X (P>0.05) , AL E KT ERi (e
PHZE B3 254t 7E (No. 2019-ky-12)

5 Jiik

51 WwIr ik PABHEITR —IRE Lz
HE ., WRAR IR —H S 4 A 0.85 g,k I
Vit Bt 5 ) 245 A BR A A 45 H20023371) 1R Y7, K
0.85 9,5 H 2 W 7N 3 H, 1RY7 LA X R4 3
fill_ F A 2 22 BEOK FIR, A B2 R RHR L, th2h 22
BRI T RGERK T SCKRTE G 3 )22 A ok g, ik
iR 0.1 g/mL /KR, FAR4E 2% GRS ], T LIbE
PRI 300 mg/d ZEEHRIY) (217 36. 06% ZHR)
RIAT S ehcsts IR, S LA MGy 7onl i 4 IR 22 TR T 22
WRMATHR 1. 2% 5 WA HFHEZEEREI g,
RIPH TR IR 0.1 g/mL ZEEKRIH 90 mL, iR
HIr = BRI 45 mL B H 2 1K, 730501 5 AT
MR IF R 34 H

5.2 WLEHE bR KK 5 51

5.2.1 ME S A HERE M EFE L E
[, 315 % L (waist-to-hip ratio, WRH ) K (A
5% (body mass index,BMI) WRH=/&F (cm)/
EHlI(cm) ;BMI={AH (kg) /[ H R (m)xHE(m) ],

5.2.2 IMmfR PEBRER W LML EH Alc(gly-
cated hemoglobin A1C,HbA1c) . Ifi 4 M ik 15 Z ¥
% Hrhimfg: TG R H GPO-PAP #&; TC R H
CHOD-PAP Ji#yi2: ; &1 % B2 ig & 1 I [ B ( high-den-
sity lipoprotein cholesterol, HDL-C) ik % J& fi5 &
F AH [ % ( low-density lipoprotein cholesterol
LDL-C) ¥R H Bk - R MG M R Bk, PR .
FVE2R (testosterone, T) IRl £ (follicle stim-
ulating hormone, FSH) F1#% {& 4 i & (luteinizing
hormone,LH) Sk Ffb2: &G . Ui B 5215 44 (free
androgen index, FAl) =100 x T (nmol/L)/SHBG
(nmol/L) x% , iz WA g A= W s M e b = Ak, Herp
MR 456 B E 1 (sex hormone-binding globulin,
SHBG) & HIlgI. S e i (12 1BL A RIAH &) . ™
HEFTRRYE 75 g 1 R 8 2 T 22 10 5% ( oral glucose
tolerance test,OGTT) ,HX 0.30.60.120 min If&EFR
AT HENE P R E

5.2.3 mBEL R -EHAGHEHJE S
ZICHR[3], OGTT #lili)5 2~4 H R R TEEE
— B A e SR SRR T AR IR 12 h, HEAs/MiE
FREMA . 205 TP L B R GE T, — I T
70 °C (A TE RS LIRS 30 kA i i bk il A, 55—
T 20% 4 ( A ) A1 1 mU/(kg - min) JiE5 %
(IR R FPHEWHEEAT) . 2D 120 min,
1), 45 5 in WG K 00 Mok (75 EKF A F] BI-
OSEN C-line % fE/FLER /AT ) , 18 Jxk 1] 2 75 2 il i
T, 0 Bk 5 Y T 4.4 ~ 5.0 mmol/L, L) 80 ~
120 min {ENHCER AT MBEAE 5 25 <5% ) , i dE itk
W R TR A ARG R % [ glucose disposal
rate, i F% M {EL,mg/(kg - min) |, DA% EE B IRBR B
REURVE, SCIRATRTEIRRD R QRS AR AR A
ZPHER TR 5 20% A5 0E 20 ~ 30 min, B 1A 10b
KA,

5.2.4 B 4HMThEEFE IR S E Tk HOMA £
LAY B 40 Y I BE ( homeostatic model assess-
ment for B-cell function, HOMA-B) =20 x Ins,/
(Gluy-3.5) ;MEfafar/a 30 min Jik 5 28 15 14 {5/ %) b
A E ) A ( Alnsg/AGlug, ) = (Insy-Ins, )/
(Glugy-Glug) s BB far f5 [ & = Hh 2T 1o AR/ 4 2 i
LR (AUC, g, )= (Insyx0. 25+Ins,,x0. 5+Ins,,
x0. 75+InS 15,,%0. 5)/( Gluyx0. 25+Glu,4, x0. 5+Glug, x
0.75+Glu,p x0.5) . i 5 & 4b H 45 % ( disposition
index ,DI) s A iR 5 R ARBUCRE T Y B A LI RE,
FEhk AL B 550 (DI, ) = HOMA-B/HOMA-IR ; F A 4b &
FEH(Dlyy ) = Alns /A Glu, /HOMA-IR ; i 4b & 45 %k
(Dlyyy) = AUC, .6, XMatsuda 15 %1, Matsuda #§ %k
=10 000 / ( GluyxIns o xV- 2 Hvk i < V- 4 e 15 R
) 5 ;HOMA-IR = Glu, xIns,/22. 5.} HOMA-
IR /& HOMA £ 2585 B HE 4T 45 20 ( homeostatic mod-
el assessment for insulin resistance), & ¥4 IR
85, Matsuda FEECH AL RS R BURMESS R, Ins,
M Glu, 735K OGTT y min i g 5 2% 14 45 4% i
W, UL E AT E Ins B Glu B0 43 5 R
mU/L &% mmol/L"™)

5.2.5 AR,

5.3 SGit¥ ik FrA%dEs SPSS 21.0 4t
AR, THETORIE S R ER ) shapiro-wilk
Kk o Ao IES oA B xes 3R, R ST
FEA t KBRS BCAT ¢ AR IR HEA T LA s QR IE 28 50, £
P M(Q1, Q3) K, R AES ok 5, B Wilcox-
on FRAIK: 56 5% Wilcoxon 755 #eAG S DEAT H RS, 3
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BB n( %) #R, R X? K256, P<0.05 N2
SAEG IR,

# R

1 PRALIRYT RIS IR UG PR B b I e
GURIEN (R 1) PIdLIRYTHTS SBP \DBP R4t
T L(P>0.05) ; 5 A4 IRYTHT LR, 4G IT IS
# WHR .BMI , TG, TC,LDL-C FAI LH/FSH . Glu,.
Glu,y . Ins, . Ins,, JHbA1c #8] iE F [% ,HDL-C J+ &
(P<0.05, P<0.01); 5XIRZAIGIT G LB IRIT AR
J7Ja WHR TC F# ik 8 ] &% ( P<0.05, P<0.01),
SBP .DBP . BMI . TG HDL-C,LDL-C FAI LH/FSH,
Glu, .Glu,y .Ins, . Ins ,, . HbATC 2255 LG 2¢ 5 L
(P>0.05),

2 WHIRITHIE B AUMIThBEFR AR AR (K 2)

R LLGYT TG M U PR B U 4 R LR

AR IR AT A, M 4LIR Y7 I HOMA-B . AUC, 6.,
HJR&A% , DI, . Dlyy Dl T+ ( P<0.05, P<0.01),
5%t BAIRYT G AR 1T iR YT I HOMA-B R
B ( P<0.05), Aly/AGy . AUC, gy Dly . Dlyy &
Dl 2R G2 L (P>0.05),

3 WI4LIBITHIG W USRI A (£ 3) 5
AHIRTTHT AL, W ALIR YT 5 19 Matsuda 540 M B
YT+, i HOMA-IR F&AIK ( P<0.01) ; 5%F B4R 77
J5 H#E  IGITAHIGYT S 1 HOMA-IR F&4I%, H Matsuda
FREC M T = E . (P<0. 05, P<0.01),

4 WHANRRNIE (K 4) Wi, AT,
IR, Z 5 WG FE X (P>0.05), RIT
A R GAF 17 Bk (13 Bi]) , FERI 8L (2
B JEMK (2 BIR) JETE (2 BIR) AERR (3 FIK) |
Sk (2 IR JEEE (5 I AR (1 1K) 5 % BRZH

[xxs/M(QT1, Q3) ]

fiyr4L (30 i)

XHHRZH (30 )

e
i . I . R
SBP(mmHg) 114. 80+8. 60 115.10+8. 80 115.00+11. 10 114.60+10. 50
DBP(mmHg) 76.40+6.10 75.90+6. 50 73.30+7.70 73.00+7. 40

WHR 0.81+0.07 0.75+0.15**# 0.83+0.08 0.81£0.07 "
BMI(kg/m?) 24.40+4.80 23.30+4.40"" 24.60+5. 80 23.90+5.40 "
TG(mmol/L) 1.67(1.03,2.50) 1.31(0.90,1.76) ** 1.68(1.17,2.55) 1.56(1.06,1.89) **
TC(mmol/L) 4.38+0. 94 3.98+0.76** 44 4.82+0.98 4.63+0.89""
HDL-C( mmol/L) 1.20+0. 42 1.37+0.36"" 1.3420. 50 1.38+0.54 "
LDL-C(mmol/L) 2.60(1.97,2.91) 2.46(1.98,2.73) " 2.65(2.06,3.11) 2.56(1.94,2.97) **
FAI(%) 8.92+2.67 5.16+1.56" 8.58+2.59 5.59+1.82""
LH/FSH 1.39(0.94,1.92) 1.08(0.88,1.54) ** 1.51(0.99,1.88) 1.45(0.98,1.72) "
Glup(mmol/L) 5.29(4.86,5.74) 5.12(4.81,5.40) ** 5.05(4.67,5.67) 4.89(4.60,5.42) "
Glu j5o(mmoliL) 6.92(5.54,9.74) 6.65(5.39,8.14) ** 7.22(6.13,9.12) 5.85(6.78,8.30) **
Insy(mUIL) 13.60(8.02,21.66) 9.28(7.33,15.72) ** 16.97(8.54,26.26) 14.08(7.83,24.05) **
INS 450( MU/L) 120.55(64.35,177. 85) 99.52(59.06,155.17) ** 112.23(62.13,209.35)  104.05(55.33,199.00) **
HbA1c(% ) 5.40(4.8,6.0) 5.30(4.7,5.6) ™" 5.30(4.8,6.2) 5.00(4.7,5.8) ™"

TE . SAEIRIFRTELE, * P<0. 05, ** P<0. 01; 5% R4 A k4,  P<0. 05, 4% P<0. 01; F &[]

F2 WAIRITHIG B AMITIBEREFRLLES [ X£s/M(Q1, Q3) ]
45 % mhE HOMA-B Algo/AG4, AUC 561 Dly Dl3o Dlizo
T 30 JAIEET 174.64(100.99,232.25) 24.54(18.47,33.30) 13.184.30 47.55(35.11,67.97)  7.09(4.55,15.13) 647.23+310.95
TR 132.57(92.71,196.67) ** & 21.42(20.35,30.79) 12.344.25 55.75(43.86,71.59) “ 10.23(6.97,15.56) * 721.94:271.99**
M 30 JAITRT 212.21(134.19,340.12) 24.54(15.71,35.73) 13.1916.02 57.74(36.53,82.22)  6.58(4.19,10.36) 552.59+208. 15
TR 162.25(123.23,308.97) 21.88(17.90,37.10) 12.67+5.92**  66.20(43.26,88.93) *  7.85(5.10,12.78) **  612.09+205.45 "

R 3 PIHIAYT TS P 2 MU LR

[M(Q1, Q3)]

215 1155 i 1] HOMA-IR

Matsuda $5%¢ M [ mg/(kg - min) ]

BT 30 IRITHT 3.02(1.77,5.49)
BITIE 1,84(1.21,3.60) ** 42

X HR 30 IRITHT 3.79(1.95,5.41)
BITIE 3.09(1.67,5.03) **

46.06(29.09,77.69)
73.19(43.64,98.93) “* 4
40.14(24.71,75.35)

48.76(27.60,84.57)""

4.47(3.46,6.10)
8.64(6.83,11.69) 4
5.63(3.97,7. 11)

6.53(4.52,8.54) "
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x4 MAIRITHIE RBC WBC KT 'EIIREFIR LI (X=5)

ZH 51 %L Hisf 1] RBC(x10"/L) WBC(x10°/L) Cr( pmol/L) AST(UIL) ALT(U/L)

RIT 30 BITFRT 4.67+0.52 6.87+1.41 65.45+12. 11 21.23+7.78 18.46+5. 62
Epig =) 4.71+0.50 7.01+1.36 62.68+14.26 20.60+6. 69 19.62+6. 24

X} iR 30 IRITHI 4.70+0. 48 6.92+1.46 67.62+13.80 20.43+8.14 19.30=+6. 41
BIT IR 4.64+0. 52 6.88+1.51 63.62+10.57 21.07+7.02 20.16+5. 83

B R 12 1k (10 6) |, BRI A (2 ]
) K (2 B JETS (3 1) AR (1 BIR) Sk
2 (1 I FEFE (3 IR o PRALAS R O & A3 1
B, ERIG T E L(56.67% vs. 40.00% , X* =
1.292, P=0.196) ., W44 WA i b5 s b % 2
X AL 3 IR T B[] 17 A2 K 3 BB T 2% A, 38 8
IR WLEE

it

o 9 12 2R L 2 T e B AR VA B 5 2R
B4afe b, ARBFEE T, — B SIKEE T+ & PCOS H#
M B} Matsuda #8%%, [F] B FE AL HOMA-IR B, B G
2, AT —2 K HOMA-IR {8, FH & M {E &
Matsuda 54, —H SUIKEE B 2k 3% PCOS B #H 1Y
A IR B 28 B0 | T 22 B % PCOS [ 3% IR 1Y5%

I CE ARRE KT AT 3 i PCOS Jigé & 2 B0k
O Kt A5 UE 55 22 8 2535 R ek i R s A8 2 sl
VRIS B0 ) S RE K1) AT JLAT 9 SE R 9 R
WESEHNT PCOS RAEKF- M FEM , — I SLrti it 55 o,
SEH 4 PCOS K RUBLALF LI 32 5 % (100 mg/kg &
300 mg/kg) T i 60 K, K& I 2 ¥ Z RE K (I 1ML 7%
IL-6 F1 C [ b 88 K-, [Al i BEAR K B HOMA-IR,
PORZEWEBE T M PCOS K BUAY M P 4 A 7K M i
3 IR RS E— A R A AR S, i R
WA T VH IR S0 AU i TNF-oo 3235, M k3t 28 S 4R
BN FFERAR ST i X SD K FUE R s ST
PCOS £ 7, I X H 7 2 ¥ K i/ ¥ (200 mg/kg)
14 K, WHEai LM, ZH R e & PCOS KRG
HRE PR N AREEE KE  FEAE IR, DL BT
AL, 2 98 T R A 2 35 48 A 7K T DA 186 i g 5 2R 4
JENE | T ASBIF ST R A RE WA 56 2 MEAR 7B 10 AR 1k,
R ATHEIRAIHLE 7 IR W HA R Z AL,
HIK,PCOS {4 F (1) 3 Jin vl & e A% 19 B 28 f58%eik:, ii
Z ] B8 W 3 R T %% % IR, Mohammadi S
A:101 F 28 % (100 ~ 400 mg/kg) T #ii PCOS Xk K,
60 < RE B 5 0l /0 I IR A 420 R R L R A
FAR g Bl A 22 B R R e R A B, PN A

IMIESEZE BT (200 mg/kg) BT HilRE 2 Z 4% PCOS
KEMRE X R AR SO R Sh R | B
P 22 8 B IO R A S R L S e S ] 7
T8 25 R P Z B0 5T 3R 22 SRR 4
FEL, slx R 2 I B J 5, 4 J31) SR s L R 1 ik
O Al AT RS TR S L T
HYIANGE — T R] ) 22 57 | SRR A i IS 56 1R
AR A X, A543 R — F OBUICGE W2 K
PCOS H#1 WHR 1 BMI {HA BRI & B 95
AERE— PR WHR, {2 BMI 21 CE— Lok, E#
54 WHR ek n] e Xt M {54 — & %M, BMI
HE— 2L/ B I R AT e Ry o 24 22 6 PCOS A N
JIE g 195 R 52 T /7 B R M A PCOS J 3% BMIL %
A ¢ Haxbh e i a 2, —HUIRE A — o B
> BMI, 78 1 FE Al b E— 250> BMI A — &
PRI,

34, ME T A LH B TH s g 53 PCOS & 4%
IR, Toprak S %" iz HI &g i K E #i 45 v A Je He AR
AL PCOS f8 5 R & R dudkik, R i LH /K5 IR
S E MG 2 W Z BERRIL PCOS K RUMAE T A1 LH 7k
-, FhE FSH 7K, 8 it el 5 2% HiLRE AT IR ASHF
g, — SUIRAEREAR FAL A LH/FSH /K F  HIES 25
HOKAIRIIEABEE— 23k 45 e — W BE RN AR 9]
12 PCOS %k, 0] B2 m R AP RS R M de b
A N 22 8K AT BE AN g8 A o R i
FUKFHE I PCOS & Al i 2 fuddt:

AWFFE R L OGTT 15401117 15 4 23 1 46 %
A RONIIEL B A I T RES . HOMA-B S i3
Tlte i 243 WA RE ; Alns o/ A Gluy, J2 14 25 1 17 7
Jrr M B 2 4y W T RE; AUC, 6, TR 2 BE T 17 )5
120 min S JBE & 53 RE, Dl Dlyy Dl 4351
RFEMIENE S ZHEPS OGTT =5 FLA4H & 120 min
i B AL TiRE, PCOS Hi#7E OGTT i 2 b i ik
oy W B RN £ (HOMA-B, Aly/AG,,,
AUC, o, FHED) AEARXS IR AR Y B 5 22 U X
Tl B 20 AR o 5 22 40 W L SR AN B2 1 ( D,
Dlyy Dl FFE) LB RER S ] HOMA-B S I H B
AINEE, AEFFTH, - BUIKHE 2 3% 235 D, Dy, |
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Dl K-, (HIATF I AR REE— 2 2k 3% B 4N R
LW E ARk PCOS kil HOMA-B #5451, ifi 1&
T PRI T 301 AT LA 22 BB T 70 6 4 A ml i 35 ek
3 HOMA-B 15507 . A5 2 F) FH Ik 4 76 i it o
SCEGTEALG B AL ThRE, S UL B &5 iIe R TR — R
WaE .

— IR BB ML X HRBHF T B, 0 DR e 11 300 s o
SRR T A M BRI, 2 9 M AT
i, FHiZHE) HbA1c Glu, . Glu ,, 7K 2485 22 77 4
%, 2% C KK B 5 ol 38 5~ 1 4 I Bl PR 95 i 00 A
R RE R TR A 16. 4% kR 2 Rk
JRIGT 25, ZE AR B BEHLAUE T 2 BUE IR
W E 3 H )5 6E I K Glu, M HbA1c /K,
T —I0 Meta 43 #7 /1%, 25 5 25 8 2l 36 B R 9 Hi 0]
B HbA1c /K, JF nl ik — 25 o0 35 Bl IR 9 B8 35 11
Glu, /K" £ R AL D ERT PCOS KRl 2s 1
B85 K AN — 2 BERE AR 25 I il B ko =
FOWUIXT PCOS f8 35 1Y) I B | =5 18 & 25 A1 HbA1e 4
FEO RS, BARAHFE 4R /R = B SUIKAE 2 1
B R 5 2 A HoA e /KT, LI & 25 K R Ak i
—H U IR, (HIF A ik — 25 WA i A B B 1 R K
-, S9N PCOS 35 1R 22 7 B PR i 39132 Wi b
HEER A IR F] , HbA1c ALK A E A 5%,

T ZE AR 25 v 4R U 6 PR s R 5 30 ) G
9%, IR, HXT I g 2H 43 B s e oA iU 25 SRR G
— (871818990 g it G 22 ¥ Xt PCOS i Ji 5 R Y 7
i, AR RIS —H SUINEERE |, A2y 223 AT L
t— Bk TC ¥ &, {1 TG HDL-C ,LDL-C JG it
— Al 4R T UE— A S IRAIE

A I PR BF 5% 2% 3% 8 BU 4 300 mg/d™® |
600 mg/d"'®’ 1 000 mg/d'"®" 1 500 mg/d""™ 4Tk
HUXHIRAF S, B AR R R, ASHIF 5T SR i 25 4%
7 R 2S T 300 mg/d ZEE SR T T
MR, SN R, RYT AR AN BN T TH
ER TG FE L, BRI EA B, 3605

X g2 2 HAE PCOS 3 it i R 4 T 58
AR PR L, ELA — 2 BB B SORISE RN,

M. L,
& % x Wt
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