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BRi.HAN K EESH S5 hTERT XEMH
EXEHRHE. T hTERT AR EE R B IR
MEEH.SAESWUXHBRE A5 AREEH
SHET/EH . X hTERT EESRASHES
AS49 AP THF W REFER, LHEA B FHRITE
BRMH A549 MM KB TTEEYLH .

EFELRHARP RETESH M RE
AS49 M AE KB SR#MT-IEH. HHRT
BB PREMEHS hTERT mRNA #ix &
B4, ITR AT BT LG . SREBR S
T Hi R M A549 4IM% 0.2 mg/mL ES WL R
48h B . ARERAAT- AWM FEHESEL A
MEBRENAREZEFERR . ARAERE LR
B/ RETMER. FE.2 0.2 mg/mL §5
WAERIG IR A549 41i8 DNA H iy 2 B
BREF E—HELTESHAFES A5 A
W, SBMTEE M E 5 hTERT mRNA RiABE
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BEYLH B8 T8 hTERT BB KR SE, M5 5K
MEH EARN B ESTSBRARATHRE
356 8L KB 34T B U0 M 4 F K I 3R AR B — B B
FB, R 2R o 25 B o 0 o 3 9 & A B SRR
570 5 T 8 o I 9 1 i PR IATT FERE BT R R

i £ pd §

[1] Zheng L P, Jiang JK, Tam ] W, ez al. Effects of matrine on
proliferation and differentiation in K-562 cells [J]. Leuk Res,
2001, 25(9): 793-800.

{2] Herrmanm M, Lorenz H M, Voll R, e al. A rapid and
simple method for the isolation of apoptotic DNA fragments
[J]. Nucleic Acid Res, 1994, 22(24): 5506-5507.

[3] Kolquist K A, Ellisen L W, Counter C M, et al. Expression
of TERT in early premalignant lesions and a subset of cells in
normal tissues [J]. Nat Genet, 1998, 19(2), 182-186.

[4] Paradis V, Bieche I, Dargere D, et al. hTERT expression in
sporadic renal cell carcinomas [J]. J Pathol, 2001, 195(2),
209-217.

[5] Pendino F, Tarkanyi I, Dudognon C, et al. Telomeres and
telomerase; Pharmacological targets for new anticancer
strategies? [J]. Curr Cancer Drug Targets, 2006, 6(2):
147-180.

[6] Agm, FHE¥. KAARARIHESBAIATFBHM
HepG2z W1= [J1. B/, 2001, 21(3). 213-221.

[7] & &, ®RKkf, kBH. CCI0 EXSWMiK S 65 R M AR

WewrERE ) EFREREER EFK, 2006, 35
(1): 124-126.

MNERERERERAMERERR 3T3-L1 EHAR
HEBEREF4EAR C-Chl HXEAREINEm

¥ L. BES,2RE. 088 84T, KL
GPPHEAERTEXERRARFER PEELSSHRF ML AB  430030)

W OE-EN BEXEES/PREERAEEGNMRSXER IT3-L1 BHAREEEHERX - SBPHHREE
F4 (Glutd) #1 C-Cbl HXZERA (CAP) R¥AMEW,. 7iE RARWKARRLKXIES 3T3-L1 R AK™ %MK
BRER (R, SHETFIRE- AR DREHER ARFBRIIBATTH. AN G EABEQ R EF RS
WE MR, L Western Blotting 3 Glued M1 CAP BAMF A &R SHBAM /R EM M
ARG HE B Glutd BAMRKEL® B /NR I+ 7 BB B3 0 0 5% 3% MR R M A0 T #E L OF 6
P Glud BAMRENE B RE+ERANKURTERARPRBA SRBEAL. /PRESERR
HREX CAP WEREBRFBEULW. &t M RB. FEHRARKAENHE IR 3T-L1 BHARNKS REH,

HEANHS T HIIBAR.

XM R, B, 3T3-L1; WHMHEET 4 (Glurd); C-Cbl MXEH (CAP)

HH 5 %% R285.5 XWiRiRG A

16038 B 98 . 2008-01-31
gglﬁ B AREDET 200 FEPEFPAELGRE

39 %8 0253 -2670(2008)10 -1510 -05

MK SL1980—), B ML MRA L EEFRAE HRFANPEESSAIBEL.
Tel: (027) 83663304 Fax; (027) 83663237 E-mail: chenlimail@163. com
»AREE HHHE  Tel. (027) 83663275 E-mail; mwyang@tih. tjmu. edu. cn



¢ ¥ % Chinese Traditional and Herbal Drugs 5 39 # % 10 X9 2008 £ 10 & * 1511 -

Effect of catalpol, berberine, and their combination on expression of Glut4 protein
and C-Cb1 associated protein in insulin resistant 3T3-L1 adipocytes
CHEN Li, YANG Ming-wei, WANG Zhong-yu, LIU Yan-juan, LU Fu-er, HUANG Guang-ying
(Institution of Integrated Chinese and Western Medicine, Affiliated Tongji Hospital,
Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract: Objective To observe the effect of catalpol, berberine, and protein and C-Cb1 associated
protein (CAP) on 3T3-L1 adipocytes induced with insulin resistance (IR). Methods IR Model of
adipocyte was induced with the combination of high glucose and hyperinsulinism, cells were treated with
rosiglitazone, catalpol, berberine, and combination of catapol and berberine. Glucose consumption of cells
incubated with corresponding medicine was assayed with glucose oxidase method, Glut4 protein and CAP
expression were detected with Western Blotting. Results Glucose consumption and Glut4 protein
expression were significantly increased in catalpol group and combination of berberine and catalpol group
compared to model group. At the same time, the capacity is more significant in the combination of
berberine and catapol group; Berberine group could improve glucose consumption, but it had no effect on
the expression of Glut4. compared with model group, these three groups had no significant effect on the
expression of CAP. Conclusion Berberine, catapol, and combination of berberine and catalpol could
improve the insulin sensity of 3T3-L1 adipocytes induced with IR, but the machanism might be different

from that of rosiglitazone.

Key words: catalpol; berberine; 3T3-L1; Glut4; C-Cbl associated protein (CAP)

BRS RBURA RN S RN SOWHE RN
FIAMHESR R 2 MR (diabetes mellitus, DM)
B X EAREIFIEZ — . IRATH SR AL &1 48
T EERBERAECRIBEENAIBEE . AR

- B XRIEH (insulin resistance, IR) #2 & DM MK

WPEEEEAAREAMNMTRAR, HEES
AT /INBE B e b 15 HE R 43 e I % 3 I 4 T % fm R
BRI 3T3-L1 IR AR BB E, i 8
IR™, & BF 58 5 — 45 TR B0/ BE 9 . 5 8 I L £ X /B
5 RAEHL 3T3-L1 BT MW B I 5535 T4 (Glutd)
1 C-Cbl XER (CAP) £XME W, UEAR
HEM#E IR MIERAHLE .
1 #H

3ST-L1 AU ETEHIDAEN KEHNK
FE; M/ NERERE FERE (REAK 99.9%) WA HE
BREVEHRREN: FRIIBEREWAILTH
BATHEARAG:RTEI-FEREEY
(IBMX) 3 KBS XM B Sigma 24 5] ; B i
DMEM #58 (& W E R 25 mmol/L) KK
¥ DMEM 5 8# (%MK E R 5 mmol/L) WH
Gibco A7) ; B4 ML % ¥ B WU M EHF A 4 i
BEH (BSA) B Roche A &) ;Western & IP 44
MMFEB . PMSF MBS REYBARRT A5
R Glut4 Hi k¥ B R&D Systems A 8; Z K&
CAP #itk¥ B Santa Cruz 2 & R KLY 8
BRI E g Bt EiL Y EBHCER /R

IgG MARN L EEY TIBARAF.

2 Hik -

2.1 3T3-L1 AR MEFMESME B
W3R A #%1, % 3T3-L1 RiMER IR E F& 10%
F 4 M%) DMEM RS FEH, % 37 C.5%
CO.MMBE T k. ARRE B Fot R Tk
W RAREE 2d /MY 0.5 mmol/L IBMX,
0. 25 pmol /L #iZEXK .1 mg/L BSK,10% B4
Mm% DMEM BB HEEHF 48 h, UK 1
mg/L RS RMIFHEEEFE 48 h,HBLUE 10%
64 Mm% & DMEM FpREHE s B9k gE 35 95,2 d sk
FWLK.FEFHL 8~12d AR 90% DU LER
PaRERTATFRR.

2.2 BRERENAREDNRL -HiEFSTLRR
B 3T3-L1 RAFAMRHK LU 10% M4 i i
DMEM B R EEHF S h BRALLF N
DMEM KR HEEH L2 h, BREHAS 100
nmol/L BR%.10% M4 miEA) DMEM mpis i
FH 30 min MTISEREES RIEA AR R,
2.3 WERBHEARR % 96 LEPESMELRS
HEERSREH M 3T-L1 BHAKRKEUS
0.5% BSA M #EBET 12h B.BUSTHEARY
10 nmol/L B KM 0.5% BSA RHR &Y (B
FI® 5 pmol/L./NBEBE 5 pmol /L .8 5 umol /L,
/NEERE 5 pmol/L+#E®¥ 5 pmol/L) W HEER
4 h, UHEHEAMERN SIS R T HE R
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WE, SREHRARMNS AFLMRERE S BIYEM
B EHEREOEER.

2.4 Western blotting 38 # Glut4 & C-Cbl #
*EBEAMRE

2.4.1 BEANER.AREFZRADLERA.
EBiE I, A PBS HAHAIYE3 R, M6 ALl E
BIA 100 pL B @AY Ho B B0 A WL RATHCT
HHBRAAEI . BK L 1 h, BEGE 10
min ARFURSE 1 K, RO RBE,12000Xg B
L 10 min, REFPANAREES., AEEHFEE
WMEBOKE.

2.4.2 Glutd EEELNRN EKBEEARBRE
A& B 50 pg BEM,LL 12% SDS-PAGE &
NEEA.REREE 200mA, 3h) HEARK
BZEPVDF BLE.BHE 5% BB M TBST
(& 0.1% FLiREE 20) FWTHMA 2h FMA—
B4 CHE.BAEFMERTEALYBEIFCH
H.ERBE2hAIHREHECL BERE. &
KGR H#AO0 & &R .

2.4.3 CAP BEAZRZWRN . KEEORERE
PR 50 pg BAFR L 8% SDS-PAGE A B E
H,.RE8EE (200 mA,295 min) HEAREHR
ZF PVDF Bt BRT 5% BASHMEK TBST (§
0.1% BIFAL 20) F|RTHM 2h FIA—-H,
4 C BB BEBEMBR S EAYBEIRICH =5,
EERE 2 EHRKREH ECL BERE, A
B BRI & R AEE.

2.5 GiiAbE . HEEL z+s BN ARERBEE
FREREE £, F\G%H A SPSS13. 0 &tk
3 &8

3.1 % IR 3T3-L1 Jiig i 48 fa % %5 %8 VK #E A0 B W -
SURRSEIRRFEM . ARLEZE. RS
EEESEURARLBEMBES X WZELIERYIE
BAREEEEENEAERYRAREERN
(Fxmuen=130. 818, P<<0.01; Fpgx=133.039,P<
0.01;Fgzpem=18.156,P<<0.01), AR HEZ &
FEUR BENAERREHAERYIAAEENRE
X (P<0.01)/MNEHMANBEAERELIT¥E
XL+ MREAESHFEAHH NRELAERR
EBEHEN (P<0.01), ERAEIL.

3.2 XAEHIAM Gluts EARZMER . TREX
BSENS5 .04 Glutd EARBKFEHRS
BAH B R (P<0.01),/MNEWMA Glutd EAK
ZRAEERNABMKEEEHEZR(P>0.05), 8

%1 HEITILIEHAREEMHRE GLs, n=6)
Table 1 Glucose consumption of 3T3-L1 lipocytes
in each group (x+s, n=6)

c/ wERNER/ (mmol+ L71)
o (pmol « L—1) THOR rEBRGR
hof - 16.551:0. 8882 12.19£1. 4584
B - 4.4411.68 2.74%1.32
HRE 5 7.45+1.1588% = §.5840.9284**
i1 ] 5 7.3441.2188° % 5,9541.30088" ¢
MRE+ER 545 10. 654 1. 6944 8.80+1. 00828
E2: 2L 5 14.20+1. 6208 §.10+0.92084" "

SHEBE L 24P<0.01

SN+ /MREMALE. " P<0.01

88 P<0. 01 vs model group

* « P<C0. 01 vs berberine + catalpol group

#Hl Glutt EAMRESHBANLBEART (P<
0.01), EHEME RS ESNHERT ,/MEE+HBA
Glut4 FHMR LB R THM4 (P<0.01),H
BRFEHEIEA (P<0.05), EXLESESE5NE
BT /MRE-EMA Glutdt BANEEE TER
# (P<0.05) RB#IIEA (P<0.0D) . %R RE
1Rk%2.

3.3 XAgRTAIAE CAP BEERENER . LA XL
BEREMSE BHH CAP BEAN R AR R
BB (P<0.01); 5HRAME,3 MPEA
CAP BHMRALBEHER (P>0.05) . AHBE
BESE5WEALT,F#HIIEH CAP EAM RS
PEEFHEMA (P<0.01):;EXBEEESS5H1E
BT . ZPHIEA CAP EEMRLISHERLER
EHER (P>0.05), fRRAE2 k%2,

HEE
1 2 3 4 5 6
Glut4 ﬂ----w
R . T

B -actin

RS F
1 2 3 4 5 6

Gt A - - - -
Bracin S ————
- RS ERE 3ARRE R

S-FEMH/MREAH 6-FRIINE
1-control group 2-model group 3-berberine group

4-catalpol group 5-berberine + catalpol group
6-rosiglitazone group
M1 #%4 3T3-L1 B4 Glutd BEARRYK
Fig. 1 Glut4 protein expression of 3T3-L1
adipocytes in each group
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®2 &4 3T3-L1 BEASMEE Glutd B CAP BAREH B REM Gts, n=6)

Table 2 Optical density value of Glut4 and CAP protein expression of 3T3-L1 adipocytes in each group (x+s, n=6)

Glut4/B-actin CAP/B-actin
a8 C/(pmol « L=1)

EHER AERER THRER AERER
*t B - 1.050+0. 01784 2.036+0. 137848 0. 690+0. 03142 0.773+0. 03448
s - 0. 338+0.018 0. 9894 0. 041 0. 343+0. 052 0. 345+0.019
INEER 5 0.346+0.019" * 0.94640.581" * 0.360+0.019 0.36340.019
3. 5 0.47040. 018848 1.353:£0. 04384 0.35140. 022 0.33340.019
IR+ 545 0.6431£0. 02584 1. 584+0. 046428 0. 348+0. 021 0. 34640.016
xR ] 5 0.836+0.018* * 1.10540.065* * 0. 485+ 0. 025 0.3561+0. 014

S5HE™4HEK: 24P<0.01; SHEM+/PRELA LK. *P<0.
A8 PO, 01 vs model groups  * P<<0. 05

245 3

1-xRE 2-8AA - ERA 4-Hmg
S-HEM/DREEGE 6-FHRIIML
1-control group 2-model group 3-berberine group
4-catalpol group 5-berberine and catalpol combination group
6-rosiglitazone group

M2 #£48 3T3-L1 BERFAN CAP BEARIRE
Fig. 2 CAP Protein expression of 3T3-L1
adipocytes in each group

4 it

IR B2 RBERHERE KRR SOH, RER
5B RE B I AR L B R LA O B R Y
HERBEEEER . BHHAAR RS EEE
HAZ — EXEMRET, BB AR EZED Glutl
HEWEE MEESEAMEAGT EhAREE
B Glutd REHEHY, RS RESTHZRE,
Glut4 Z¥INARA MBI D MM, RS 5HR
&4 Glutd FRIZEERMRE L, TR EHZH
BRHEACY B RESREEMFTHREY
AR IR BAIAABRSRFIEEL —KREBRH
H %% ia . PI-3K/Akt #1 CAP/Cbl %% .Cbl &
BHREZURYZ— ERES XN THEHRERR
A HpMIL.CAP BR—FEREAQ, 5 Cbl
BEAE hBHEFESRES, N Glud BELR
#T5PI-3K #BRHETHE_MESE., iRk
R.CAP WBHEETEZER L BREAMBERLY
Ch1 723 B AR BT 32 48 P 45 9 3 19 5 {31 , 5% 4 BEL O R

05 **P<0.01

* * P<0.01 vs berberine + catalpol group

BENMOBEBEFERA Glutd HEMT, HEF
B, B B R ek b MK (TZDs) AR
FEE AR CAP EE M REH MRS X 18U
KA KBS R ED,
BYALRBEEREANETERRE.E R
M2 RBERFHERPEEEEM. 3T3-L1 Filgh
MR, BA E F AL BG40 A Rt B AR
S IR RAFHL G MEEAYERANE N EER
. ALBREIEN IR FACAEERRSEN
HE AR RBRSERES 3T3-L1 B AR
e IR, ERB R -BRUAFRMEEEEERY
BEFXRAMHM (P<0.01),3%8 IR AT
B,
BEALRADBB(GERTREF ) FHLUE
BEXE ERRNE MR, B EAERZIINE,
FRHE GHERSARERO S UHE AR
BI0WEIE TR R BB T BT I BT R, B R
o B 5 I B O TR AR R B DB BB B R B
EABHFIERHRS BE—EBELRBRE
B2 FRIE AL B SO BI B IE E DB
BREMNEHEER BRI E N EEER AR
ANEBERE L EEBE R AR TH IR @ 3T3-L1 fgfi 4
OB MERSEGESHFLFEBARENE
1 REND FREE RN R M R R &
IR A FHEAEEAFTRRAORFNE. AH
REA.XRLALESROGS S, /MDEBIEHEM
IR 3T3-L1 PRI A M Z R B AL B, B 3 Glutd
EOMRELTEWH,MEBANESEMARNEE
BEEEHGELE Gluts BEANES.NERS
EERAE ALRARMEEBHERLR
Glutd EUNEZHESFRAE X LR, BRKRMA
AHEthRKE. EAEARTEEKRY . LA LERS
Ks5, /NER. R NERA AR CAP
MEEHXEH, RAPHIHFEELT LR CAP B
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Fikk LA Glutd HERE, REAE T RIIME
B EMS5T Ll CAP MR ENTR#H Glutd
REWERULE, H5hERA/DREMEN M R
3T3-L1 R MK B HFEIHFER, B Glud &
BMRILEH, R7HLUE IR HLEARTH
B R B FIRIES LA Glutd B E A9 %15 W 3% in
MM E R HER.

ARRENE BT /MER FEERRAER
# R W@ uLH,.BEBRENE, DREAEL
£ Glut4 g FZHE IR, EBET MR E LR
Glutd, R E R ERH RS R H 5 THRMRELIA
Glut4¢ EHMRE XM BE, HEF THHE—$
®it.
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HREEZFERAS N D EN R AR METIEREQHEC PN

BRRA, B A S, RE k"
(WMEPEHRE FPEEL SR . B8 K 410007

N E.Br BHHEALITEGRHARASEYR . EMNENHESHOSEAKARADRIBEREREANK
B C (PKC) Efbmym, %k LIEME (10 U/mL) R FIERENARSKAEKAR (ECV304), RN in A%
W24 h EHELHBPHAARNIBREMEY PA) RABBHEIEYMEHY-1 (PAL-D) KE. ARALEF
(TF) MAEF2Mm#Yy (TFPD BEnMAE S ED (TM) mRNA £%5%k PKC. BARZ. 4R BOBEAR
ARG, «PA BN (P<<0.01),TF.TFPI mRNA #:3ki%3& (P<0.05),7 PAI-1 B &% TM mRNA £ X%
BEHTL (P>0.05);PKC.EiAMB (P<0.05), #hFHE T % T M #1511 8% 5 49 (PA B (P<0.01),
Y%t (PA BECEME S EE®E (P>0.05) % (1. 25 mg/mL) 7 18 M A E S8 (PA 20 (P<0.05);
Bl AE9M (2 mg/mL) MH (5 mg/mL) B[ MEH AL ARS B PAL-1 (P<0.01), BHF . £9® (1, 2 mg/
mL) FHF YT M B M E S TF mRNA RAHMR: £ VM (0.5 fl 1 mg/mL) W4 TFPI mRNA #ik
(P<<0.05);%25%F TM mRNA FATL B EL W J7H 4 Yo #0359 07 10 %0 % 1 B85 5 69 A B I PKC.R 58
&k (P<0.01), PKC ®ENhEE (PMA) BIMA K ARG PKC.BME (P<0.01);PKC M &M HAEHF
PMA RIBMA KR ARG, PKC.E XM BAHE PAR-1 Z&MH A CATG B TEO & M ECV301 AR
J5.PRC.REBEMH (P<0.05). Lt BOMIUBEIAEARAMABHEETH. HRERGREY &HHA
HFHENMAESOMEARARLE AR NENXTAFANTER N EAXABRNRE SBERBTE
¥ . HEATEITELELNHEONRAESHN PKCHMERA SN LYBATEAE A2 TRIZFRLRE
RAWAGREER.
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