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JFR A ARO[ P LH FSH 27 I8 2 KPR, B85 2K FL (2 741.21+247.68)pe/mL I HRFIK, BELLHLU P IGE-1 8
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Abstract: Objective To explore the effect of berberine on serum insulin level and the expression of insulin receptor (IR) in the
ovarian tissue of the rat model with polycystic ovary syndrome.Methods A rat model of polycystic ovary syndrome was construct-
ed.SD rats were assigned into normal group, model group, berberine group (intragastric administration of berberine at a final con-
centration of 200 mg/kg) , metformin group (intragastric administration of metformin at a final concentration of 170 mg/kg) ,with 20
rats in each group.The body mass and quality of ovary and uterus was measured.The number of mature follicles and corpus luteum
in ovarian tissue was determined by HE staining.Serum luteinizing hormone (LH) , follicle stimulating hormone (FSH), testoster-
one, leptin (Leptin) ,insulin levels were determined by enzyme-linked immunosorbent assay (ELISA).The relative expression level
of insulin-like growth factor I (IGF-1),leptin, insulin-like growth factor I receptor (IGF-IR) and IR mRNA in ovarian tissue was
determined by qPCR.Results In the model group, the body mass and ovarian quality of the rats with polycystic ovary syndrome
were significantly increased, the number of mature follicles was significantly decreased,and the uterus mass and the number of cor-
pus luteum were decreased.The levels of serum LH, FSH, testosterone and leptin were elevated, and the insulin level was also in-
creased to (4 569.81+528.96) pg/mL.The levels of IGF-I, leptin, IGF-IR, IR mRNA relative expression [(1.95+0.12) ] were in-
creased ; compared with the normal group,the difference was statistically significant (P <0.05).After berberine was administered , in
the berberine group, the body mass and ovarian quality of the rats were significantly decreased, the number of mature follicles was
significantly increased, the uterus quality and the number of corpus luteum increased.Meanwhile the levels of serum LH, FSH, tes-
tosterone and leptin were decreased,and insulin level was also decreased to (2 741.21+247.68) pg/mL.The expressions of IGF-I,
leptin, IGF-IR and IR mRNA relative expression [ (1.62+0.10) ] in ovarian tissue were decreased ; compared with the model group,
the difference was statistically significant (P <0.05).Compared with the metformin group, the difference was not statistically signifi-
cant (P>0.05).Conclusion Berberine can improve the level of hormone, regulate insulin level, promote ovulation, and improve
the function of the ovary in rats with polycystic ovary syndrome.
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PR PSS TH R FIR . B RoR , NEE
RO T 2 R BR LR B AR RA —E BRITRCRD . K
SH T 2017 4F 3—6 H i i iy HE 2 B0 LR S IE R
BRURLTED , FH/INBERGE 15 A B R3S/ N R X 22 B £
ZEEME R BUBE B 5 2K F- S Bp BL o Re b 9 vE ]
S/ NBERIR YT 22 40 LR SRS AL IR RLA,

1 #MREAE

L1 EZ## SDHEIERR 80 X, KRBy
48~58 ¢,23 HE , W THRRMIR 2 sh e gy s (BRry sk
R FHVF TS : SCXK (#:)2017-0008 , A UE
T BALIE T 2017A023 5 ) 5 BRI 2R A I 1)
£ B 2E[E Thermo Fisher 23 H] ;7 22 (Leptin) &
FE G B T e T S A PR ) 5 B A R
(luteinizing hormone, LH) % 1t I 2 150 45 14 T i -
ALEXIS 2 7] 5 2 BP0 4k i 2 (follicle-stimulating hor-
mone , FSH) & I i) & 0 TVLIR AR A MRk
A FR A 7] 5 Z2 (testosterone ) 75 2 M 52 i85 & 4 T
DU SEFERHATBR A 7] 5 B8 A AR AP 1 (in-
sulin-like growth factor-1,IGF-1) JEZ 5 Z 4K
KT 1 374K (insulin-like growth factor-IR, IGF-IR) JEE
5% % Z K (insulin receptor, IR) 513 H A T4
W TR AR AT FRA WG B SR DO i 2 AL
PR%% 2 [ 7 (Quantitative Real-time PCR, qPCR) {5
WA REFEEY TEARAF,

12 SRMNEGFEMEARERBER S HLE
iz R Bt AL 50 2 1L B SD M1 K RRUMG A 2 4 B L
LEEER BRI T RS IRk (6 ], DU =R
MRS, AR AT .

KBRS 30 i 3 7 P R 1R A SR IR R
18~23 °C M 40%~50% , A UK AR E , 12 hiE
B o AER BB ST 00 B2 B 5 0.06 mg/g 1
JIid 20 2 A TR RN 0.2 mL 19 HIH (FE S5 55 T 5T 4 TR
H) RS20 do SD K EUAT A < TF AL A
A NBEREZ SN, B2 20 H o, BEAIZE )N
BEHRZH  — HXUICZR K AT 2 2 0P LR G AE K
SRR, TR I S A R o W BE
g £H FH /N BE B v B A 200 mg/kg 1547 T AL L

KUK, ELEREE 21 do — FF BUIRZH F — B XK v
FE R 170 mg/kg FEATHE B A0 FL, R R 1 IR, S S0 H
21 d. BEAVZH FNE & 20 H S i A P K HE B .
ARTFFAT G — M B 52 5040 2 2= JE 0]
1.3 #RARE HHlfERE KA Z)E 1 h, e
KEAIRT R . H 10% KA FBER IS KR,
FZ 100 g AR 0.3 mlL SRR, AR = sh ksl
PRI, 78 T FH E 29 60 min J5 , 1 500 g 2.0
10 min, W8 VW, PRAF T°-80 C. [RIRTISCAR DI
HA T FHE L, W PSR T E U i
1.4 REAIAHEMEXHB ST Hwpigsl,
PR 4 pm JERIAHLWY) -, 47 I8 ARG -4 (HE ) 3
o, FH W 2R H BB LS e B A0 i 2k Ak,
BHTHARRPYA 10 minJ5 , FH H KBRS, LL 1%
IERIR OBk 2 s, FRK Pk LLR , ZKTE2 s,
PR sk L AR G4 A 2 min, BUTETCK S BE
HEE 2 s, WU IEE I, P4 B o PR R
BEMLEC 7 F R S D0 R, 76 0 G T 1O
GRS H AR A, BRI« B F P e O
AR, B9 70 P RS 440 5 5 B e ks )22, 5 Ok 2 2
)G — 2 HE ARG , MBS 52 , MAZ DR, 40 e el A
REZBAMIMA , SMELMAAL TANZ , 5 B4 45 4
ZUFRRANII 5, AR LT BRI, HEBR 5 5% B 1
B Y6 BE 351 B , B9 96 RSE45 40 2 2 | B 4 A it A 0 5
B2 RFREKR
1.5 MmiFH LH.FSH. 281 E X RS EKFERN
HRAS 20 R BRIV, P Tt 6K 4 93 W B 7 (ELLISA) Il
I35 T LH  FSH 521 98 2 B K1 LIRS IR
R G .
1.6 qPCRUZEIPE AL IGF-1.5E = IGF-IR,
IRFKIE B R RIPELLHZ, #2855 100 mg 4140
S N 2 mL A9 Trizol 32 77 42 B 20 27 v 7% 5 RNA,
RNA #i#F DEPC/KH il 2 0D260/0D280 Y LLAEAE
1.8~2.0 Z [0, HURNA, 5% 5% 5 5L cDNA, Z 500
37 °C,40 min; 70 °C, 10 min, HXcDNA, 17 qPCR,
H B-WLsh & H (B-actin) AN S T1HH 44 IGF-1 4
Z# IGF-IR IR mRNA fHX} Rk &, 51975 L3R 1.
1.7 SitZEFHE LREE A SPSS 21.0 #4447
B, T OB & + s 67, 21 (A1 80 H 35 R o R
B 225001, 24 2 8 P A E AR 1 SNK - A6 56 11
Tk, LLP<0.05 h2ERA G E L.
2 #R
2.1 NERWNEENEEEMERRERERE. O
HERE. FERE AW FEETMm HIA
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%1 BZ IGF-I.B-actin IGF-IR.IR 3|57 BEKFEZM BRI 2P 00 E LA R UMY
714 N AR g 5 RO ROE W I BT, Z R A SRR
ik REbe  Y(P<0.05). Z/NSERIAYT IR 1 B 7% 1B i 2
F 5'-GAGTCCCAAACAATACTTCGTCTT-3 - "l N
g |OOAIOAMEINTIETN s KT EBR ] B R 28 AT X (P
0.05); 5 " H WK th i 22 7 g it 22 m L (P>
F5'-CACACCCAGGAGGGGAACAG-3
IGF-1 ' 01 0.05)., L34,
R5'-GTGTTGTTGATGCTCCGTCC-3'
F5'-CTATCGGCAATGAGCGGTTC-3' R4 REXERNIE AR R
B-actin _ i 762 JB 5 Z KR )
R 5'-CTTAGGAGTTGGGGGTGGCT-3
2051 [Ed Wi %/ (pgml,x + )
CEAR F 5'-TCCACATCCTGCTCATCTCC-3 49 o % 02864511235
R 5'-TGCCTTCCCACACACACTTG-3 — » 4 560.812508.96°
" F5'-GGAGGGCTAACTGTGAACCTAGA-3' s JNEERRZL 20 2 741.21+247.68"
R 5'-GAGCCAAGTCACCAAGCATCAATC-3 — BN 4L 20 2769.52:224.89"
L IGF-1 I R EELE K T 1, B-actin N B-WLEhEE 1, IGF-IR FlE 413.661
RS ZRE AR T 124K IR MR 2321k PlE 0.000

T T, R U A AR BB I KR
REOI/ D, 2R A G EE (P <0.05) . Z/NEERK
E BIRYT o B R SRR 20 A Jo 2 B9 L
K, GO Y E5ORT B AR KRR 3, 78 T
L RBGH (P <0.05); 5 WU He 2%
SRS B (P>0.05), WFE2,

22 NEEREX ZEIPELE S MK REE M EF
LH.FSH. 28 JEH/KFEHM BRI ST HLE
AAEAR FUALTE Y LH FSH | 520 8 245 1E 5 21 41
BIE, ERERIFE (P <0.05), Z/NEG
7 JE R BRI T LH  FSH | 22 98 257K P As 1)
AL, Z R A G4 L (P<0.05) ;5 H XU
A2 T G FE L (P>0.05), WH#E3,

VE: SIER AL, P < 0.05; SHUHAL A, P <0.05
24 INEERNT S ROPELS ST AR AN
IGF-1. %8 % . IGF-IR. IR mRNA 18 %t & i% 2 8
TR 2] 22 4 B 125 5 1E R RLBR S 4] 20 IGF-1 . 9
Z IGF-IR IR mRNA Xt & 15 1 /K S 45 1E # 20
BI R, 2ZRERIFE (P <0.05). &/NEG
7 )5 A K RBP4 41 IGF-1. %% & \IGF-IR. IR
mRNA FHX K f 7K P B R 21 B BRI, 25 5 A
GiitefE X (P <0.05), 5 XU i 2 55 64t
P E X (P>0.05), W35,

3 itig
Z RN REEGARR AR LHI BN S 5%, Horp
Fr - B ST R S5 B RIS 2

23 NEEMEBNESGESMEARERMBRRE MRS W 25N IRERIE R A B
F2  /NEER 2RISR AR R BRI AR T DR S R TR R AT B AREGE 5
41 AL Rt /g O 4L ik /mg T B /mg RO FARKL
w4 20 147.25+12.36 217.32+10.47 322.61£21.65 4.36+0.69 4.12+0.42
R 20 174.32+11.23° 328.93x12.52° 224.17+18.62* 1.32+0.12° 0.92+0.10°"
/NBERZH 20 162.17+11.25" 289.64+18.59" 267.16+20.33" 2.84+0.24" 2.64+0.22"
TSI 20 160.25+12.34" 286.45+23.68" 269.68+10.63" 2.92+0.26" 2.62+0.13"
FIH 17.615 146.808 96.852 200.340 543.748
Pl 0.000 0.000 0.000 0.000 0.000
U SIERALHAL, P < 0.05; SENALHE, P < 0.05
RT3 NBERO 22 OP L ZE AR UL TP IR KR M/ + 5
451 Rl &k LH/(pg/mL) FSH/(ng/mL.) 2/ (pg/mL) J8 2/ (ng/mL)
IEHA 20 2504.31+214.31 15.24+1.64 1241.85+112.64 0.92+0.08
FRRIZH 20 8 932.47+654.81* 42.17+3.28° 3057.69+217.34* 2.35+0.21°
/NEERGZH 20 4172.58+345.18" 20.84+1.51" 1467.92+112.36" 1.14£0.11"
TR 20 4146.21£417.65 20.10+1.32" 1442.38+117.48" 1.10£0.10"
FIg 801.488 657.415 658.233 473.269
PlE 0.000 0.000 0.000 0.000

TE: LHOW SR A AR FSH ORI A iR . 9 IE W ALLEAEL, P < 0.05; SBERIZT [LEL, P < 0.05
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RS /NEERON LN SRLZEAE R R IN HLLH ST 1GE-1
98 2 IGF-IR .IR mRNA AHRFFEi5 540 /7 «

L IGF-I W% IGF-IR IR
ZH R 88
415 BEC RNA mRNA  mRNA  mRNA
ER4 20 1.00£0.09 1.00+0.10 1.00+0.07 1.00+0.12
FHARIZH 20 2.64£0.26° 1.87x0.16" 2.36+0.22 1.95+0.12"

JINBERBL 20 1.84+0.15" 1.40+0.11" 1.72+0.13" 1.47+0.13"

THIRUNZH 20 1.85+0.13" 1.43+0.10" 1.73+0.14" 1.42+0.10"
FIH 311.723 175298 275241  217.068
PfE 0.000 0.000 0.000 0.000

T IGF-1 R FREAE R N F 1L IGF-IR RS F R AR 12
IR MR R 2, SIERA L, P <0.05; SR L, P <0.05
2 O SLERG AR N AT M IR RO R
AU R IRIE I, 5 73 WA LH 28 22, T 4725
JKAF- 1Y LH AT LA 5 B 58 40 e 7 A o 1Y) e 38
MR 2] L BE A IR i i e Bp i
LG IEIL 5 R 8 AP UA O, B RIRPT TR
Xof 1 5 2R BRI S TR, S BUBR S R R
RE T RE, HUAR P 2 B i 3R AT A dE VR
THR A IR, 75 S EARB R & 1Y LH, {2 #F 5P 52
ST IR | 20 DY ST BE Y A% , LH 7T LA 3 ]
BEOP AL 2R AT I R | X SR AR K T IR I
g 07 A A ORI R KT R T DL
— P55 LH (95314 , AR 76 3% AT LA i FSH 4
2R A 70, BN R B 2 B OB HEE  , 1E
Z S U0 L5 AR N AEAE LH 5 T = A LHY
FSH R G, AR SR W], Z 80P S48 5 1E R
B AR R B AR i Y 2 4 o, - L HC B9 S35 et ]
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g N B SRR, 00T H 28 i 3 R HE B B — 2 192
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RO W, e BRI RINFRATRE L K
B, /NBERS AL 5 — FOSUNRZE Xt 2248 B HE25 5 1E K R
() Z R R PRS0 22 5 AN K, S22 /N BRI Y T 22 4 BT
BEE AR A IR B S W XUNCARL A 25 58 . (B A7 bF
T3 B WOSUAE Ay Jike &5 2% 38 BR324 0P 2
ZEAE, N B s R VR

TGF-1 7 Ji 5 28 1O S5 (4 FH A FH v 4% K A
MIAHAE R, B T OP S, v LU nm B 5 ]
JERGE L) DI RE , IGF-1 RERS 1 37 58 D[R] 42 14 A
FIT LR G A B HEBR S B S A 4R L OP 51
BP0 48, IGF-1 1 283k 1] LAiZ5- 5 O &[]
MFEEZ 75 FE A W A K H R, &
T IGF-TRT LAS S 2 4P 5L R A Bk
F T LU N S 40 Y IR ol 8 IGF-TR 5 S
TEPEBLR A= O E R R R, 5 R IR
ZREBUE W R R R A, A
SR 3 AR P A — AN, AT DL 2R A DG 8R 1 l
(OFE G A B SR, 7 2R BR L5 A 1R A rh 3Rk
Thim , SRR AR N BB MR R IE R
AR, 7 2 4O LR A A2 MK B
T, ORI R S A R A2 Rl LH 32 (44 E s
"B D B A R AR D I 4300, 5 T YR B 1)
BIR, GIURG Y o 98 28 th S R G ™ A 1Y
EH L ARSI 2R, MU SRR
(R I GNP LY, AR B , T
K5 HEOPBRATA 2, ARSI AT IE B, /N B
T Z 2 LA AE KR OP HZH ZUIGE -1, Leptin,
IGF-IR \Insulin R mRNA &3k, /NSERF AT L 1 41 il
PR ENIEIE =2 {iE E7 TNV 3 s e = ]
(7= VEFIALHI T RES T i - T4 B 534, LS
i e R DX 6 A7 AR R 1 2R KT M AIESE .

Zi b /NEER ELAT o R R 2 R DY LR B AR
YEF , BEAS AR HE BRSO  AE 4 S HEBR , T IR B S 21
1 IGF-1.98 % IGF-IR . IR mRNA X} Fik K,
Z PPN HLLE G AR KA i AT R R KF
S RS RBIPUEE BRTACRIT 2 RN ELR S
TIE A E AT, ARSI AFAE — RE R & 24k A RN
BRI KRR B EVE T, 7E UG RO SE g, 2%t /NBE
B R A BRI K Bt E IR ADFSR .
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TEE BN SRR B R S ER (AD ) K R BU I B B IR . ik ek Wistar KR 36 H AR TTRE RN
250 ~ 300 g, FHALECTFFIE 0 4 40, B2 9 T AR FEN IR BERUZH A/ N2 RERE ORI iR 2 . R e IR R RRUAR, O
AR BRAAT A MG 3 8 R TE ST B-TE MR 14 BE 25-35 (ARasas) MR I TEST D-2BFLBESS & il 4 AD R, SR 5 AR/ Nl
KSR 5 mg-kg™ - d™, FREE R 20 BRUTE S AEEE 10 mg- kg™ - ™, fHERRE X HRZEL RIS 2 K B S 45 28 71 0.9% S Ak 4k /K
VST, LN TR AT A2 T do Y-2R BRI B 22 S 38 50, DR AR - (HE) Y (8RB 5 e S5 UISR AD K R SR 254, Jasie 2
LAk G BN e 5 I RE B R 2 2 ML P28 (M A2 4R 19 38 38, 2 B E38 % (Weestern Blot) Rzl My 32 AR5 I 2 122 o
R LSRRI R RIET L A o =8 R n =9, SR LA, NIERG 5 14 R0, R 2548
TR B 2R T FE BB 14 K /N4 0 = 3.267, P = 0.030 9, K4 1 = 4.648, P =0.009 7;%5 21 K . /N4l e = 5.010, P
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