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/INBE O R 5 R ARG U0 B AR R RN
FA I Y 38 224

IE5%F F R XikR KWK XAH

BE BN AN RAORSERRPERD YA RPRBELAEAARGEEKEATH
BHRDEBARE ERRGREN L, FiE KPR K9 5L, % E K4 (dexamethasone, Dex ) i F 97 §
MeBERAEY BB ARNIBS T HERFRERFR - RO %4 A (RT-PCR) 3F 15 e & & 3
R RARG TR, AR E BB R F S RE LT 6 FE AR A e & &
ROREHAL, EF (D) Dax #HFHPEMELERAHBRALES T HNFRHME, 2R A% 300 nmol/L
Dex £ 48 h & , KK & o9 B F[(2.48 £0.29)mg/g] 45 4 /A Dex 3597 £ 48 h 48[ (9. 05 +0.75)
mg/g] TH(P<0.05); MG EHBT Dex 2P EMNHHBGBRRE[(1.94£0.19)mg/g] TH, 5
AMDex &£ T2h 48[ (9.59 £1.74)mg/g| ek , E R AL FHEL(P<0.01) , FRMEFRAMYEM,
BRAYHNERE PR GRIBERF[(13.95+3.30) mg/g ] MR [ (1.89£0.33) mg/g | AR FFH (P
<0.05), ()R MRk T ER(T)PRH_F(A,)KREAE, F8(P)# 17-% 5 8 (17-0HP) K+ ¥
ETHR,MEBEEEFRE—FTRIKT & A, RE, 4 F3% K& 17-O0HP K ¥4 &, 425 P R FH 0 R K,
(3)RT-PCR £ R 27 :Dex H 55,90 £ 17 - B8 (CYP17) MM F &4k £ # % G (MCM-2) 4 mRNA %
EAREHE, @IS M55 A % 8%-1(ERK-1) (& & # 88 B(AKT-2) . % & & 5% % 5§-3 (GSK-3B) #5 mRNA %
BKETH,BAMRBE, LESTRFARLEH, G (1)Dex kB FFFLBEMB LKL, FL”
AMBERIABBESRTRALRAEA, Q) FHIRAEERPRORGTRABAP AR LS
ARFS RS EAHEBERGT S S ETFRESEARFGETHEA,

(@A MHERR; SEPRESEPE;DER

Controlling Effect of Berberine on in vitro Synthesis and Metabolism of Steroid Hormones in Insulin Re-
slstant Ovary WANG Xiu-xiu, LI Wei, LIU Yi-chao, et al Department of Obstetrics and Gynecology, the First Affiliated
Hospital of Heilongjiang University of Chinese Medicine, Harbin (150040)

ABSTRACT Objective To investigate the functional and metabolic alterations in cultured insulin resistant
ovary model in vitro, and to observe the effect of berberine ( Ber, a Chinese medical monomer) in improving in-
sulin resistance (IR). Methods Ovary of mouse was cultured in vitro and treated by dexamethasone (Dex) to
induce IR for establishing IR model ovary. The functional alteration in model ovary was assessed through detec-
ting glucose and hormone levels in medium using RT-PCR, meanwhile, the expression of key molecules in insu-
lin signal and steroid synthetic pathway were detected, and condition of IR improved by berberine was evaluated
also. Results (1) The model ovary was made by Dex in dose- and acting time-dependent manner. After being
treated by 300 nmol/L Dex for 48 h, the glucose uptake of ovary reduced from 9. 05 +0. 75 mg/g to 2. 48 £0. 29
mg/g (P <0. 05) ; it further decreased (from 9.59 +1.74 mg/g to 1.94 +0.19 mg/g, P <0. 01) under the stim-
ulation of insulin, which proved that the IR model ovary was made successfully. Berberine significantly increased
the glucose uptake of model ovaries (1.89 £0. 33 mg/g to 13.95 +3. 30 mg/g,P <0.05). (2) As compared
with control group, levels of testosterone (T) and androstenedione (A,) were higher, and levels of progesterone
(P) and 17-hydroxyprogesterone (17-OHP) were lower significantly in the model. Berberine reversed the alter-
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nations of T, A, and 17-OHP levels, but did not influence the level of P. (3) RT-PCR showed that the mRNA ex-
pressions of cytochrome 17-hydroxylase (CYP17) and mini-chromosome maintenance protein2 ( MCM-2) ele-

vated, but extracellular regulated protein-1 (ERK-1), protein kinase B (AKT-2) and glycogen synthase kinase-3
(GSK-3B) lowered in the medium after Dex inducing. Berberine treatment restored these molecular index obvi-

ously. Conclusions

(1) Dex could induce IR in mouse ovary, which might enhance the androgenic synthesis.

(2) Berberine could alleviate the degree of IR and the androgen synthesis, indicating that the Chinese sensitizing
agents has favorable therapeutic effect for the treatment of polycystic ovaries.
KEYWORDS insulin resistance; polycystic ovarian syndrome; ovary; berberine

Z % 90 ¥ 4 & 1F ( polycystic ovarian syndrome,
PCOS) LI 2 M & CHEOR B M B K A = B 4%
fit. PCOS BEFHEHENWBRBERY, RANK Y
Z B H( (insulin resistance, IR) R & B R E I £, IR
F& PCOS ¥ {5 57 % F1 99 8L 2y 6 1% 75 () 3t [m] 95 22 46 B
ZEHLH BB & R OR RE Rl BIG 7T TR ANoRBLIh 88
Wi, REMEHHARYE, SR EALPERE
IR,GIE A HM IR BB R PCOS RIFMEEREZ
—o B LW, NEBIE R TH RS RYBAA BT
2 BBRAIAERY T B ERE N IR, ALR
TEBUNR W ATORR , MBI FOWE IR ERUK
Xt B0 ST BB L. SRR PA BB S22 UM AL A A
(L5 0 i P BB 40 ) B9 IRC S AR B
Bt IR 560 BT AE 58 Z H I X R KM X B 4Tl
WL OF £ 0 K A B BT DB T IR 5P OSL A
fEM .

HMR5TE

1 F#iAH DMEM/F2 5%, H . HEZR
(SM-PC) , 4 3 |§ Hyclone 24 &] 7™ f55% 4 ML iE A &
H(BSA) . E T (DMSO) #hZE KA (Dex) | i #%
FIEE NEERR (R 2 4k, B3251-10G) , ¥k £ Sig-
ma A 8] 7= it ; R 5% & 7 % B NovoNordisk 2 &) 7= i
RT-PCR B % i % % E Invitrogen 24 B 7= & ,

2 PREESF TRIVEHBETFEHKRESL
By p R, EREERE/PEBR [ KEN (18 £
Deg/R],ZHER R #HERBEREHLTHERB
MR Z RIS, REMNRARMETHERAR
MR, FRCE S DMEM fil 5% BSA f 1R & W b ¥t 59
H3IKLE, BHBEHLEA 4 N/NE 5 EFH DMEM/
F12 35383 (& 5% BSA, 0.1% DMSO #l1 10 nmol/L
RS E) HITRER(EFRAEESKEE 100% , CO,
ERB5%), NMARREEE (100 nmol/L 300 nmol/L)
B Dex 51k B R /NRIPH 48 h F1 72 h, 43K 6
H KM Dex 3535608 48 h 24H (Al),100 nmol/L Dex

S 48h 41 (A2) ,300nmol/L Dex i% 5 48 h 41 (A3),
5 A Dex #5269 5L 72 h 41 (B1),100 nmol/L Dex %S
72 h #4(B2) %% 300 nmol/L Dex S 72 h 4H(B3),
P2 S 3 37 9 B SR AR I8 0 75 1178 10 5K 1 5 A8 1) B
H IR AR, A2 A 518 3 x 10° nmol/L /)
B0.5 pg/L 4RI EEAEAIBREL 72 h,

3 WEHAHEERENNE SR ERH
WMERE, RA(ZAERBREEHKE - koM E
FWEAMERBEEERE) x HHFEABR/BE
HEMFEITBAAGHEERER, EENBRIMREHHE
BREMMES NEMAMBES ZRMA, BaRn
I A Dex 3 37 #8 M B (6] f5 BX 6 4 B SR W E W A 08 &5
B EHERBGESAYMA 200 nmol/L B % & #
W2h B EEAEIER. NA ALK IITE
SEEHEERE, AAEEERAAY THERMA
T2hGHOERB MEHEESE, LAY E
BREKEm,

4 FHAMEFWEEKTNE EEENER, K
PR o e iR B FE SR B (T) 228 (P) (M
ZE(E)KE, ERANBR, MES A4 B i
WIIMARNMNEBAEFB S T.P.E, K _ ¥
(A,) 17-$% 8 (17-0HP) K,

5 Yi¥R - B4 MR (RT-PCR) £ #if mRNA
HEE (1)ERNABRREUHE R . REH4/ME
fii A 1 mL Trizol , 2B & RNA # BAN & W BT &
FE20 pLik R 52 B 5% 5% #1 PCR ¥4, (2)PCR 5|
YIFFI(F1). )T =Yt . BS pl Y7 80
V HET % 2% B8 ¥ % B B vk 50 min, F B BE R B
BRGHT A IR, KB KH % ERERK
# .38 CYP17,19-¥3 4L § (CYP19) .ERK-1, AKT-2,
GSK-3p ,MCM-2, H i B%-3-B% 82 Bt % B§ (GAPDH) i
mRNA Hi51 5 &, B0 CSR H B HFEN  MENAME
BT % & x EHB/GAPDH -39 % & x @,

6 ZiitEmB FEBEM x£s R, KA SPSS
11.0 RGEKM, X BERHAT ¢ W E0HTo
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%1 PCRRI3IMENE

EHZK Elk.higll mYR/h BABRE
GAPDH Ik #TCCACCACCCTGTTGCTGTA 452bp 58.2°C
F #ACCACAGTCCATGCCATCAC
CYPI7 E#TCCGAAGGGCAAATAACT 385bp 50.0 C
T i#f CTCTGTGCTGAGCTGGAT
CYPI9 I # CGCCACCTACTCGATAAA 375bp 53.0 C
Fi#ft ACTTCCCTAAGCCCAATG
ERK-l I # TGTGATGCGCTTGTTTGG 366 bp 58.2 C
F#f GGCTTTCTGACGGAGTATGT
AKT2 L # GTGGGCGACTTCATCCTT 457bp 51.7°C
F# CCCTCACCAGACCTTACC
GSK-38 L AAGCACCTGACTTTCCTC 253bp 58.4 C
F#f TTATTTGACCGCATAGTTC
MCM2 | # CCTTGAGGTCCTCCAGATT 299bp 53.0°C

F it AGACTACCGTCCCATTCCG

g R

1 B IR BRI

1.1 Dex BRMIMEMBRB (K2) HEBAD,
PR Dex 5 FH U0 S H A B AR B E K TR
Hrd R R AR A3 I BT AL 4 (P
<0.05) ; 5 B HIEE 5% 48 h 2H 2 FX Dex F) &K #1
R TR SHEERRE A3 HWA ST Al H(P<
0.01) ,FEKIEFREFRIZ 72 h, H A EHER R A H#H—F W T
F&,B3 EHA R E T A3 4. 45 %8, B A 300 nmol/L
Dex i3 48 h, UL TR BERIFAE,

#£2 FHADexFEFHMAHAMBEERELE (xz5)

T 6 50 W R 15 % R0 5 T B S A 4
- HHE (mg/g) HE AL (mg/g)

Al 4 9.05+0.75 9.59+1.74

A2 4 1.71 £0.13" 3.69 £0.58"

A3 4 2.4810.29" 1.94 £0.19

Bl 4 13.55 +1.64 6.12£0.71

B2 4 4.64£0.63% 3.24£0.26%

B3 4 2.93£0.18° 4.86 £0.42

.5 Al S H 8, *P <0.05; 5 Bl 4115, 2P <0.05

1.2 SAEEEEEDWKFHE(ERS)
Fl—BfEIE (G 48 h AR 72 h )T KF 2B &
Witk E7 P 2IHRKEME TR, H P HAKFEHH
BEfAKEB AT, SHTKFES Al AUEEHE
FtE(P<0.05),P /K FH B TRE(P <0.05), &4H
E, KFEREGHIHT%#FL(P>0.05),

£3 BHMEHEMRIWKFEEE (7:5)

AW n T(nmol/L) P(nmol/L) E, ( pmol/L)
Al 4 0.07:0 20.64 £0.64 177.20 £4.50
A2 4 0.41:0.09 4.954+1.39" 180.70 +4.87
A3 4 2.11z20.07" 3.45+1.03" 187.70 £3.12
Bl 4 0.07+0 123.55 +9.54 163.20 +1.46
B2 4 0.52:0.02% 19.42+2.094 152.90 £3.46
B3 4 2.75:0.13% 8.87 £0.24% 161.40 £ 5.80

.5 Al { i, "P <0.05;5 Bl 4 Hd, “P <0.05

1.3 Dex ST 558 $AAH & KRB R A M
XNEBENTHEREI(EL) ATFEEREMKE
H.-GSR 43 #7 Pl i R B L mRNA () R XS & 5 A1 A B )
BRKFE, MEFET CYP17 MCM-2 £k KT 2
A RKBIET &, CYPIO WEXKEELAME
ER, A345 Al HHHCYPI7T MCM-=2 ) &3k K
-8 B 7 & ,ERK-1 \AKT-2 \GSK-3B W) &iE/KFH &
T,

GAPDH
CYPI7
GSK-33

B2 2P | | I || |
53 bp
3 by 3 =

CYPiy

) 1w
MCM-2 Y ..I.I

ERK-1

AKT-2

AZ B1 B2 B3

B SERs X EERESRERMEESFRIEA

2 BEHEMESFIN IR EMPEMAZE BEN
TEI ) B2 A4 A 2 6 T 2 A3 0 Lt AL M B 5 2 RN o B
it 48 4 8 3 B A4 7 AL A% B0, Bl 5E 300 nmol/L Dex £1: il
48 h HFES IS IR WRIERE MBS, £ &8GT
P % IR 0P EAA AT BR 5 R MR M R AE BT 5T

2.1 Ji by % ) oo 46K Y B B 4 5 BB U Y
o MRAMAFHEHEENERN(1.89 £0.33)
mg/g, il 4 51 M ZH H (2. 25 £ 0. 39) mg/g, /NEELAH Ky
(13.95 £3.30) mg/g, W HZ G, % 51 B4 # /b
BHAMNEREREREYARE (P <0.05), K LI/
BHAFRENBE(P<0.01),

2.2 R O ot B B K IR ORI
FW(E4) BEBEAS55BHEE.TMA KEAS
(P<0.05),P 1 17-OHP TP (P <0.05), E, K¥ X
B, tHIIMRA SERALE, TKFETHR
(P<0.05),P.17-OHP K FAH (P <0.05),1 A, K
XA BN, DNREMASHERAELE,T.A, KT
TFTRE(P<0.05),17-OHP KEFHFH (P <0.05), fi#k
FIEAF/NERA E, KFETH BT, Hitk, LA
Figk4d IRET,THA, KFEAE,/DREBKATLIFERT
A, KFo

ME CYP17.CYP19 ,MCM-2 mRNA £k KF
(F2) 5B e GSR {H, /NEEMA CYP17 7 GSR
370,195, BRI Y GSR(0. 7T13) [B1K T 2.65 1%, 8
Hii 45 5 FAZH ¥ GSR (0. 433 ) FEL T 0.65 £5(60.7% ),
MRV GRS MCM-2 Rkl 8, b F/NVE S ,MCM-2 B
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4 KHATA2PI7T-OHP R E, KFHE (32s)

A% n T( nmol/L) A, (nmol/L) P{ nmol/L) 17-OHP( nmol/L) E, (pmol/L)
=H 4 0.13£0.02 0.84 £0.07 79.38 +3.87 1.33£0.18 151.1£4.19
BE 4 1.85£0.11" 22.48 £2.41° 14.64 £0.68" 0.54 £0.06" 158.5 £3.54
HEFIM 4 0.81 £0.26° 19.27 +0.66 18.43 £2.24% 2.42 £0.36% 136.3 £7.29
MR 4 0.73£0.39% 12.26 +1.122 6.8512.96 1.18 £0.24% 265.1 £92.24

TG, TP <0.05; SEBA K, °P <0.05
BT, AFALBEHA CYPIO ¥ GSR 2R AL ¥E
o WH AT LAE i, /I 88 B A1 Hi 4% 51 Bl 249 A 40 )
CYP17 HyfE R, B /)N B¢ 9 L o 4% 51 M X§ CYP17 By %
MK

CAPDH
CYPI7
CYPI'IY
MCM-2
GSK-3p
ERK-I

AKT-2

HE: ModRE ; Tro:MARFIMA4L; Ber/MERA

B2 S RIS AR AT O ST R S R B A AR G
BEESFRIENYMN

2.3 BBEMECGUXINE R EHERRESHK
SEBREES FHME(E2) ERK-1,AKT-2,GSK-
IBPHRREEFSEIERLMWEES T, HHY
ERK-1 {J GSR 3 0. 178 , N A 1 25 J5 /N EEBR 4 49 GSR
(0.982) 3T 4.5 5, BRI AKT-2 ) GSR X
0.108, /MEMASERA LB ARTT 3.3 5. EHA
GSK-3B f GSR % 0.069, IIA/NRBEAE T 0.9
o ATLAE S -0 & IR BERIZE N FI/NREGR)S RS &
Rl ERX S FHEirH B,

W #

1 BP IR BRI B RWLE KRR R
BESTEBERES T4 YRR, VL& 55
RBEBURI B , LB T E  BA S I RBERERS £
B, AR RMERIIR R WEEHRE, B
H Dex AL KA LR SRR ERESHDH
GUNTE AR S RAEI . Sakoda H %) F Dex Bt &
BB FEERTF 3T3-L1 g, & B 3T3-L1 f5H5 4
M= IR, FLAE R VL&) 0 &) GLUT4 ¢ 44 8 % 15 48
3 2% 1 % 0, DA TTT 30 ) 440 i % R 2 S MO SR . MR B 4

HaH TR BB RS0 R A BRI 4L, AN R I BB AR
F 5, ALRHMETIHEHALLX—BE R GHFHASH
F L, UEW] Dex W] LAR SN T/ RGP B IR BRI,
H Dex T 5 L0 i 9 3 mia - B0 o 700 22 AR A A A )
b

2 IRGPEEAMBEKFRHELRIG BER
PCOS AP TN FERE B I X B2 H, B IR £ PCOS &
FLUhB AR, B IR SERENEREAEL,
It R 00 BB B S AR B TR, FLAE T T BB B 4R 75
B SN IE, FaRes Ryt oS &SRR PCOS
SRR T RE BRRS B C DL . TR MK R MAE 2 PCOS )
T E AL, CYP1T 4315 P450clTo B, 2 4 1h 16 3
EORMPE, £ PCOS BEP B HENR LA
'S 3 BAR 2R R 17a-OHP & 17a-OHP j#—
BEAN A, BT, ABFRPERATLE T A, K
BB A Em P A 17-OHP K ¥ TFF&,CYP17TmRNA %
BAKE LT SRR A PCOS MR, IF A%
RERBR TREREN™ES CYPITmRNA £k K
Vi AR, CYPLY 4755 A AL B, 8 F B W R )
MM EENL, — R KLY PCOS BE MM P
FUMOEERTHEN, HEEALR S, CYPI9 £
BREAPHELSTAHLE  ZRAEH¥EXL,
X5 E, KFBA SRR, TTHER t T AR G
FHAET  RZRERME ST WEMT MR, R
BE, KVFRAFEHBHEL, 535, PCOSZHHR
IERKPEHENEHNISE MCM-2 5 DNA FX
FH H AT AARiC DNA B E i, MCM-2 25 50 41 Ha 18 78
B— AR E R, XREREREFMESD
MCM-2mRNA £iER%, 7 IR #9598 & MCM-2mRNA
Tk BIR, GLIIERIONE BT AR B,
X T B 2 B0 20 MU B T T R AT

3 BMEGENBRSKXFESHEIHTL BEER
NREVEBNHHENE S E R TR KRB
(1) BB BEALRE 3- 3 A8 (PBK) &2, MY AR H %
BRE. (2)4REHEEAMME(MAPK)BR, /T
P HYE, FENESAFFEREIREE
52K EEMEMBRIL, 3 — 5 HIE PL3 ¥
B AR —RFNEREAEHRAEA (G-
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cose transporter, Glut) % 3% dy 40 }fd 7 7 41 iR N 5 2 7
EIREHDAE " o TN IR AL (491 0B B L W O AT M L R
FHEMAK) P REFFUMAERKES, WEPRE
44 (55 B9 960 RS 400 M0 0 SBURE 4 RS ) P IR 19 43 F HL
R R E, B4 4 59 3 B AR L B 5K b B R,
PCOSE & 4% iF # % H& 41 51 0 f& 4H i -p % MEK1 #1
MEK2 @7k E#{% T 70% , ERK-1 F ERK-2 7K FF%
KT 50% MAPK # 2R FBS RIKBMENRE, 5
PCOS BE G = A it ZEM E X, Wit IR &
GRAMAPHREA PBK RRGHK, B £G4
SEEE I H R, 150 5P HLBOR 40 M A 7E K R B
BEGSERZEOMIENLH, XMLERLEER
M RS BT R Y M. AT BT
KT PBK@EMTIHMNEERFS S F AKT-2,GSK-38
M MAPK i@ %%+ ERK-1,%5 5 B /R BB 6 B AKT-2,
GSK-38 .ERK-1 f§Fi5 % T M4, PI3K i % #1 MAPK i&
BENZBTME, BRI RBEERETZH,
XRE S S EZBKW-1 (IRS-1) REKET
U2 45 %  IRS-1 [ A4 T PI3K 1 MAPK & 8%,

4 PHBEHEMEGNMERNER AHRR
B ke ) TR 7 5@ 5 i E Dex B M 4K 381 T B Dex 5 5
i TRYT o S0 W B gl 4 4 R T LG 0/ B O i %
IR RE RS FHLH . Kong W& BF 50 % BL/ BEBR
RATRE MM A TERR TR ELEA (B 02 & & 7 i £k
JH 3 & I/ BE 0 B 412 o 4 255 198 7 B 7 40 N i) 35 53
R HE , 080 B W 4 R 4 AL B 1 P BROBGIE 36 T /D BB
B R A AR R R R R TR B R,
Xt db/db /|y BB 5T o 2 B /N BE LA BB S R B A 1R
RSt HAT AR i B AR G o LAt BF 5T B /s
BE 00T LA PR (R RS IR & Wistar K B A94K & A 1ML A /K
FHARERSZRNEH AR HSE A, MEE
WFEAT SHER AN ENRA A LAT 56
EHEAXNERRSE, XEREBBER T /MNERTE
RITERAMEERD ZRA T mA RS OER. &R
T T35 S T 2 B /N BE B T A oS M O 0 P 4 M
RARK S ERERY . ATRERADRBIAEHTF
ARRMBE HEERRENETHE XETHE
BRIEWRE, FBES EFES 9 F AKT-2,GSK3B,
ERKmRNA 3% 58] B335, 3% T CYP17 MCM-2 mR-
NAMIRE, HH B ERMKEREKT, HHNER
RGBS EME T 2h, o A0 BB S RN
MR ERERE

LiLPR , Dex BEHE A T IR BP B AGBERY, /N BE 35,
BEAYEMSE IR OER, FEE—SRRERENS

B, AT 5 2 B SR DD RE R 65 o B AR /1 BE B F 1 FH LB
AEHRERER , BAFTHE-LREANBR HE
AR5 DA R A S 48 BR 4R R /D BERRAR O R 2 R 1 0
BRIXIG T PCOS ¥ BLAT R4 (9 1 A i B o

3 % X W
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