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Effect of catalpol, berberine, and their combination on insulin resistant 3T3-L1 adipocytes
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To study the effect of catalpol, berberine, and their combination on glucose
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consumption and transportation of insulin resistant 3T3-L1 adipocytes induced by Dexamethasone, and
expression of cell peroxisome proliferator-activated receptor-¥ (PPAR-Y) mRNA. Methods Adipocyte
insulin resistance (IR) model was induced with Dexamethasone and under the intervention of rosiglitazone,
berberine, catalpol, and combination of catalpcl and berberine. Glucose consumption of cells incubated
with corresponding medicine was assayed with glucose oxidase method, glucose transporting rate was
detected with measuring the uptake of [*H] 2-DG, and PPAR-Y mRNA expression was tested with RT-
PCR. Results With or without 10 nmol/L insulin, glucose consumption and transportation in catalpol,
berberine, and the combination groups were significantly improved in comparision with the model (P <
0.05 and 0. 01), the effect of the combination group was better than that of the single drug groups (P<C
0.05 and 0. 01). Adipocyte PPAR-Y mRNA expression was down-regulated in berberine and the
combination groups (P <C0.05 and 0. 01). Conclusion
glucose consumption and transportation and improve IR. The actions are independent of insulin. Berherine
can also down-regulate the expression of PPAR-Y mRNA, which indicates the machnism of their

Both catalpol and berberine can increase the

improving IR may differ from that of rosiglitazone.

Key words: catalpol; berberine; 3T3-L1; glucose consumption; glucose transportation; peroxisome
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7 JEBE B M R 5 LR AR L 0 R R AR Y
HEFHHEEHPEM. PEAAXHKEL IR A58
#.EHMT IR MXEREHERERTEEZR, L
HEXERFEsT . IERLGHTRKERF,
HPATEENEENLGEE EAHEFTXE.
RERRWUREALRNELAFERT 2RBRAR
FRETHEV MELRBRBAZFTAEHEN
e mAEfE A, ABES R MY ERRIE A
BOGERY | 3 — 2 B B 05 A/ SR R S S
AR RAEEMAN 3TI-L1 I M S KiE
HHER BNSTEEYkEANEETH
(PPRA-Y) BEIFI T RFIRET A E.
1 WH

3T3-L1 feféiiitk WA RN KFEhEHAR
EAPER PO HRNRER . ERAITEGRED
HERERFRE  SRESKRABEF B2EERK
BEERAASE:FTE-FEFEY (IBMX),
Sigma 4% AP S E R B & & Fluka 2 A=
B2 B DMEM 354, Gibeo 275 B4 0
# (FBS), WM P2 F 248 7 5 %8 % 40 5
&t eEEREERERARFMFAER
(BSA),Roche 4 8] 7= & ; 2- 8 E-*H-D- 8 & 4 , b
FREFEHERAFATM6.
2 HiE
2.1 ZEAHROLH R EESH .94, =
BAEREHBSR.4 C KERE, BHERPLR
W 5 pmol /L NEH, BB 99. 9%, 08
DMSO (R e B EHERINE) BBEm=%kK

ARG, EREF EFEPEEERN 5 pmol/L,
2.2 FIRERIADEMLRYEEFE RIE S AL FE SRR BT A Y
DI 3T3-L1 BBk R MR Fb F 24 LIS SR 4R,
& 10% FBS f¥&% DMEM 55517 37 C.5%
COABTHRE.G2XLE. RIRTERER%
SiEmmE 2d,8:L0% 0.5 mmol/L IBMX, 0. 25
pmol /L LR, pg/mL S EHR 10% FBS &
¥ DMEM BHFEIER 48h. B8 1 pg/ml B H
EMRAEEBERE 48NFEEY 10% FBC &5
DMEM 5 B4 57 8~10d MYIfEEHR
AEBEHARER . TRTFER,

2.3 HEBERIR B U IRPERSLER
B 3T3-L1 IRBF AR A & 1 pmol/L b % K £ 8
TEEEFHFEER 200, BRTSAM B, HHEL
ELE 0.5% BSA WXMIH DMEM HFRFE 12
h BFE#LLE 0.5% BSA RAMKEH ML #
BT 24 h . MEBAEFRE AEUWELEER
MHEAHEEEOE. LXEHRIRNSHAEALTR
BHEENRAELRME, ZEB LS MR
AENESHEER,

2.4 PEBHREER. LAY THREHARSB X
BEFHWLLLE 0.5% BSA ) KRP ik 37 C &
HTHE 15 min, B ETRAT 10 nmol /L B &
B KRP Z il # & 20 min, j0 A 2-8% -
CHI-D- @& L% E X% 18.5 kBg/mL,37 C
BFE 10 min, BER &K, A BS ) PBS Hhai st 3 K
kR, M 0.1 mol/L NaOH 1 mL 48] 2 b Ht
B A ISR R E R E . AR
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—#H i 10 pmol/L MM B R B, M 2- |-
CHI-D-#&SHEF R ERE, A RERX
SE AL AN E SR RREY. AR SRS

REAGTEAXMBEBEWRENE R ERA.FR

BESZENE I ELEEGREEE,

2.5 PPAR-Y mRNA W#®.%H RT-PCR &,
3T3-L1 Fifg i MM % LR sk b3k n & T 18,
Bl Trizol {2 & A 4M M B RNA, PPAR-Y 54
AR, LA EBAYHERATER, S:5-
GACCACTCGCATTCCTTT-3'; A: 5-CCACAG-
ACTCGGCACTCA-3 . ¥ i#¥ K& 266 bp; HBH
BFHLZ E G (Bactin) Bl % B 77 & #:8:5-
ACCACAGTCCATGCCATCAC-3'; A: 3'-TCC-
ACCACCCTGTTGCTGTA-5, § 1% 4 B £ 452
bp., PCR %% :94 ‘C.5 min, 94 ‘C.30s, 54 C.30
s, 72 C,30s, £ 30 MEH AR 72 'C.5 min I
i, BAL2% RIEHERAREET HEY.

2.6 SiteaE . BIEY ot ER AHEREE
HREXERN LS LESI A SPSS 13. 0 i,
3 &%

3.1 HLYMEHARTEERENER.2NHEER
ZEERRFTEM ARLGBZE.BERIFES
7 B BOR ) AL 28 R R 5% 3R 09 32 B 4F FI X B B 40 e 4
EREENEREZERHEEREZEN Fraea=
2 251. 519, P<C0.01; Fpax = 3 354, 657, P <<
0. 01; Fyupm=288. 681, P</0.01). RELEZH
GEEHE.TAMBASHAZAERIAEAR
EHEL (P<0.00D s /MNEMEHHMERRANY
EREEHERLFR+AERUSEEAAEH
ERBEREHENL (P<0.001) WENEWEL
AERTEEREN . AEREAANEE T

BRSO RENTLEREHER NMERT R

S5MEBEREHEBEANER Bt E—
BREDEHANEELESARREEAREERRE
X, #TTREMPHERKTEST. HTGRE
T AHBEREXMS RAET WP AEFER
B (P<0.01), WA RIB B R ER K,
PR B UF » A X PR o 24 4 B 7 240 R 7 5 0 O A
ATFEDRER. RE1.

3.2 HYMEVERTYHEEHER. SNHR

%1 HFHIILI EHERNEMERERDEEE Gts, n=8)
Table 1 Glucose consumption and trapsporiation rate of 3T3-L1 lipocytes in each groups (x5, n=8)

l C/ © SR/ (mol - LD WEBHER/Y
48 (pmol « L1) Fums R E4LL3 FEHRAE BRER
[23skor | - 3.91+0. 112 6.28490.132 1002 237.63126. 482
;i 1 0.4340. 0474 1.5540.04 8 12.00+3. 1275 44.254 4.06"8
PRAER 5 0.5040.0544 3,3640.15° 16. 5044, 69° 6 77.631+14.40°
AR 5 2, 014£0. 08" 2.67£0.07° 49. 5046, 50" 56.25+ 6.65°
F27.. 3 5 1.8940. 074 2.46+0.12° 2 41.00:5.61%4 51.50% L.90"&
HER+ieR 545 2. 4140, 20" 3.0740. 18" 59. 38+7. 09* 70. 00+ 6.05"

Sx A A KLE: *P<0.00],

Hrmt— /A BERE T 2P<0.001

* P<0. 001 ws blank control group;  2P<C0.001 vs berberine+ catalpol group

ZERRRFENN.ARGEZ N BEEFES
BURAHLERBESEN T LR ENARE
ERHREENERERYEAREEENL Froga=
398. 186, P<C0.01; Fygg = 431. 166, P <C0.01;
Fugnm=98.783, P<<0.01), ARIGBZELEE
HE.SAMBEASHARAERAATRELER
X AP<0. 00l NEMEHBREREAHAERE
GHERGCEE+ D ERESESEBAERR
BREREL (P<0.001) MiE5MEREHALR
LEEREL R SEHNSEIERU LS
FOEL R L B SR R o . AT T BiFh R 2 fE A
EANANGERER . HEBHEEXKY REE
T.-FPHYFEELTHEN (P<0.01), FEH4 At
MEEENBERR. ARRY, BV XA RATE

RHEREREEERAYFEDREM. REL.
3.3 B tEER K PPAR-Y mRNA REHE
Wi;3T3-L1 f5 87 4 i & RNA & RT-PCR G &7~
TR K, 5 Marker 8 ,PCR PRSI 5HH
BE (266 bp) —W. ERFEAHKERY . 555
*f 16 L 46 B B RS P64 B B 40 BE PPAR-Y mRNA
FikEE (P<0.01), /pEEEA BB +-/NEEW A
PPAR-Y mRNA Z @b (P<0.05.0.01), FF ¥
EEBAMBHALER LEME2,

4 it :
EHHSA RV AN I ERS RBBRAHZ—,
IR BHHLAIERF A R RN B M. HAT%
F IR @RERIGE L KERA 3T3-L1 BB AHK
ANERENARATFRARERET ALERRA
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1-blank contrel group 2-model group 3-rosiglitazone group

B

4-berberine group 5-catalpol group
6-berberine+catalpol group
M1 %8 3T3-L1 B PPAR-Y mRNA (183K
Fig.1 PPAR-Y mRNA expression of 3T3-LI
adipocytes in each group
B FARBERAFHERE (0=23)
Table 1 Grayness velue of gel electrophoresis

in each groups (n=23)

H oW C'/(gmol L1 1330
HHMHE - 0. 1010, 002
=y 1 0.198+0. 007" *
PRUIN 5 0.43840.032" "
B 5 0. 04340. 003" ~
[id.. ) 5 0. 108+0. 008
D ER 545 0. 070£6. 005*

E3AntREKE, *P<0.05 **P<0.01
*P<C0.05 **F<{0.0} v blank control group

FEIEAE- AR E. BH UM . IR R R
TNF-e,IL-6. R BB E . EHEE. $X5
SR LMY, EERHEF 3T-L1 A
BHEME, XABEXRRIETE IR EWHE
BN LTRERER - ENMAEMEEARERS
EX R BMEE. & IR SRR E R B
L MFERIE R NRR MR TH
A4 IR WAARRENKE. ABEEMNE.
EHEESEFENEHT . AM MERREER
BT ENMARS O ERNERSRE B E
B PRIEERASRE L AN TEAREEENY
IR AR AENA 10 nmol/L B& R
FMETHHN S EWE, LR RR IR
A SRS EE R TR XNE
FE. T A Z 4 AN R i e B AU
W H AR FI LB BT 8 S e & K 1 R TR R A BT
AH.hHHERTES ERELUSHADR &
ZTHEF.BEXYRELEEEET 4 (GLUTD
MEXHNECMEAFELGEIHESEFESHIER
Sho Fofthik 20k BIRE M B 89 FERE N BERRAC AL
Btk FRGE BAWAGEHE—SHEER,F
AHFEELUERRAEERUETHERE, %
FERE- FEEGEEFEREEZTR o
(adrenoreceptor a,) & . M/PRBENERNS

WM PR EZRES HARTES AR
FA—f AR EH#—FHHRE.

PPAR-Y BR— A HAEEYHZEETE, K
BAEERLESEENPERKSSIRKUBHL
FED, AREEIESMHA PPAR-Y BN B
IRZX—FR TR, B ALY TZD # &
ERAT.RABRFHETP. AR TID S
PPAR-Y %4, #7% PPAR-Y H E—H RS H K
REBRHERENTIHFEHEMNE R, WA H
TNF-o # FFA ¥ %38 IR YR EEEF, Ak
B ENAE IR MEK., HERK,PPAR-Y HLll#
BT A B R A A O AR e B A, S BB B
£0 KR TZD X2y, BERES M, #
MEBABEIL AR THTLOFE A HAH T8
B IR B, FoREERE N E IR LR EMEY
HFRBEEERABBAFEEEL,

EXRBN T H Y ITI-LI WA K
PPAR-Y mRNA B (A R XU, PRBEES
BB A # 8T8 PPAR-Y mRNA MRk, i ®
R.5FRIIEHL, PHARLETRE IR [T 5
FEREMMKE, BRI ANR.
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