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Effect of Berberine on 3T3-L1 Preadipocyte and Its IR Model ZHANG Jing-sheng', WANG Xiao-wan’,
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Medical Sciences, Beijing 100005, China)

[ Abstract ] Objective: To explore the safety concentration of berberine in vitro and its insulin resistance
(IR) on adipocyte. Method: The 3T3-L1 preadipocytes were taken into blank control and different concentrations
of berberine (0.001 ~10 pmol -L™") groups. The A value of each group was measured by MTT method after 48
hours. Mature 3T3-L1 preadipocytes were divided into control and IR model group. The cell culture medium and
glucose content were detected after the model group cells were inducted by 10 pwmol <L ™" insulin for 24 h and 48 h.
Glucose content in the culture medium of the IR model were detected after intervention for 24 h and 48 h. Result:
Compared with the control group, the A values of three 0. 01-1 wmol -L ™" berberrine groups increased and 10 wmol
-L. 7" group increased and decreased significantly (P <0.05, P <0.01). Compared with the normal group, the
glucose content of culture medium induced by Ins for 24 h and 48 h increased and decreased significantly (P <
0.01). Compared with the model group, the glucose content in culture medium of 0.01-1 wmol +L.~" berberine
groups after 24 h and 0.000 1-1 pmol + L~' berberine groups after 48 h decreased significantly (P <0.01).
Conclusion: The safety concentration of berberine in vitro is low, and the low concentration of berberine in vivo
has a significant anti-IR activity.

[ Key words | berberine; 3T3-L1 preadipocyte; insulin resistance

JB & ZARPT(IR) JE 5 e 8y RAE ISR (i AR, 2 2 ZUBE SR 32 28 0 3 31 A B2 0 o o082
AL, B M7 R 45 ) o e £ 3% A SRR R B I PR R B IR T T W W T O R R R 28 R, b BE

[FEA#A] 20150915(012)

[E€WB] EZXARFFEEGTE LW H (81373541)

[#— 115%] TREOT B, A S 5 T A S O BB ST, Tel : 13810997764 , E-mail ; zhangjingshengwasi@ 163. com
[EWRAMEE] "Wy Wt #0820, IS5 T5 24 2000 B ) S5 L Atk (14 B 5%, Tel :010-64286992 , E-mail : xieming603 @ 263. net

. 145 -



21 &5 22
2015 £ 11 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 22
Nov. ,2015

(berberine, BBR) ( 5 M w2 A= My i ) 2 3% 7 vh i) &2
By, T EAE APUE 25 0 N I R . B o
Heif , /NBEGRO IE H KB, B & MR PR N B, A
T/ U S W i S A BRI Bl K B R AR B 3R
V5T I W8 PR K BRI A — 2 0 BB AE L, OF T o 3%
Wi AR DR B F AT 8 O ORI P R Y R R A
(GSIS) fig 1" KA i HepG2 4H Jfd X 7 25 5 119 i
FEUME . ARBRSEAE @ ST AR S 3T3-L1 G 15 40 8 IR
B JE i [ WS T /NBERR 9 R AT TR 3 P 2 H:
WeBE A /INBEGRATT G I TR AR B FL I PR 07 FH 4 43k
— B IEYE
1 &
L1 SCHednie 3T3-L1 i i /0 40 6 ik v [ 2S5
B} 2 g JE T 12 2 BF JC BT 20 I 9 D s B4R
1.2 255 5% /NEETR (4t S 0132-120228, 4
#=99% ) W H 245 A R E B, 3-5
-1 FL NSNS JE AR AR T /N AR I /N AR O
HHEM, &6 DMEM 5535 5, 0. 05% [ 5 A i +
0.02% EDTA ,MTT, PBS, D-Hank " s ¥ 1 H» 11 2 i %%
PR SR T -DMEM 85 3% 5600 [ 16 R R (b
FOABRA R B 25 BRA 4
b ZE K 1R A ( R 2 M A AR A BR A |, [ 2 0
7 H41020036) , DMSO, Na,HPO, - 12H,0, KH,PO,
P [ A s E 2545 5 75% 2B (b ol E R AR 2
WA BRI AL o 4B R & (b st bk B 2R i R
A BRA D .
L3 F2 R EH 3-5 T AE-1-H AL E R g
(IBMX) 7% ¥ - K # BR B IBMX 100. 02 mg, Jil A ] 10
mL [ TC K S BEH, 35 FF 7S 2 B A%, 0. 22 pum T
FLUBREIE T, 70 4 BURAEE, - 20 CLRAFE (AR
I B AR RS . SRS G FR A R K 1 U =0.034
7 mg, §L 576 pL (S % (100 U-mL™") A £
200 mL 15 3% 3 B & 10 pg - mL ™ B8 B R B R
B b ZEKFA B IR 4h % 97 L (516,41 g-mol ™),
HUS g L' B3t ZE K FABERR B4 20. 66 L, il A 5] 200
mL R} SR LR A 1 wmol - L1 Ml SE K A Bl R 4 1% 9%
Bk o FOG R 1E T A BE S 1L { 2-[ N-(7-nitrobenz-2-
oxa-1,3-diazol4-yl) amino | -2-deoxyglucose ,2-NBDG }
WU (342.26 g-mol.™") | K % FR HL 2-NBDG ¥y K
0.005 1 g, A 73 mL PBS % i f BN A5, Wi P Asf R 47
VB I T R R kT R W VR L /D B LA TR
(336.4 g - moL™" ), K % Fx HL /N BE Bk br #E 5
0.004 1 g, fit PBS 3 mL ¥ fif (BT 15 ¥ Wk 2 2K
4 mmol-L~"),0.22 wmol-L~" fi £ uk #5 1 & , 32,
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-20 CARAE, WG AT B M B R E M R E 1,
0.1,0.01,0.001,0.000 1,0.000 01 wmol-L™",

1.4 FoUE5%g 3111 Mg HRA (2
Forma 7/~ % ), MultiSkan3 #I Ff§ #5 X ( 3£ H
Forma A #]) .

2 AFik

2.1 OR[ELHR B2 /N BE BT 3T3-L1 i B iy 200 A 1 4
MR M K 3T3-L1 [ % U 40 i 4% A5 4L 1 x 10%/
200 pL, 30T 96 FLEEFRAR 15 4 A 58 4 W RE %
EN - o Al S 2 R LT N il (95 A 1 W R
C 5% CO, WEAE N BE 5% 48 h Jq WCH B 55 4, W 57 Bk
FEAL B R F2 0, B LA MTT T AE % % 100 pL
J& AR BETEAR B G AR 4 b SRS LR, N
DMSO0,200 pL/fL, B W46 M 10 min, bR O 2 %
fL7E 570 nm P A A,

2.2 4iff IR BER R E Y BLALE S S % Uk 4-
5] FEA BN 3T3-L1 )5 i 40 M i) 96 144
MokEFE 4P, A 0. 2% BSA [ DMEM £ 3% 3 5 52
12 h J&, 50 A IE# 40R IR BRI 4L, 43 A 0. 2%
BSA,0.2% BSA,10 pmol-L ™" Ins ff) DMEM #5353,
B9 24,48 h, A4 B AR A i AL BT e A5 4
P N TRTR il N /N R OB
(mmol-L ") = (A A ) X5-5 mmol - L' ] 3}
SRR LA 2 B AR A O I, A SR AR R = BB
AP WE L/ IE R 41 4 % B < 100% ;5 3>k A 2-NBDG
PRI I A A% 2 2 i A AR R HORE AR R 29Ok
S8 55 2-NBDG F i i 44 4 1 12 1) AH G B 2 40 53 A
AT 2 R TBL AR AT 2 B BB = A B UL/ IE R
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Fig. 1 Relationship between glucose levels and fluorescence

photometric value
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0.2%BSA + 10 pmol - L ™" Ins + /)N 5 fi# (0. 000 01,
0.000 1,0.001,0.01,0.1,1 umol-L™") % DMEM k%
FRIEREFEANM , 4 ) I 22 22 15 9% 24,48 h B 0 4% 41
25 FL 20 8% 5 v 0 e G e B T A 2 A AR
BRAFH

2.4 HitcE s BEAE ] SPSS 20. 0 kSt
AEBE A5 IR PRE R L 2 s R TN E T £
53T (one-way ANOVA) J5 , Z 2 [A] L AR« K55 .
Y a) HLEF LA P <0.05 B4 G2 L,

3 #R

3.1 NEEGXT 3T3-L1 GiAg Ui 4 MO 3G s sz 5
2SR, W 0.01,0. 1,1 pmol - L' 3 ZHF1 10
pmol- L™ 21 A FFi/FR (K, ZRMA B EMHZEX
(P<0.05,P<0.01), &7 H X 20 Jifd 438 5 A5 42 1k /411
HEH . Wik,

F1 NEFE BRI M 48 h i M (5,0 =6)

Table 1
n=6)

Effect of berberine on preadipocyte after 48 h (x + s,

21 51 ?Kﬁ/pmol-L" A
2 0 1.502 +0. 084
INBET 1073 1.596 +0. 205
1072 1.699 +0. 1232
107! 1.744 0. 053
1 1.680 +0. 136"
10 1.313 0. 085"

S Ak P<0.05,”P<0.01,

3.2 3T3-LI JIiS /s 40 i 28 19 12 22375 5 A () I [ )
RO RAGRICR 5 IR R 4L H R, R 2 22
By 3RV5 T 24,48 h i 20 i B SR P A A R AR R
/B HOR W] 8 /R AR, 23 i) Ol OE ALY
154% 1 185% ,33% F1 15% , 2 S 4945 i M 35 X
(P<0.01) %2 ~3,

%2 FSRRMENARERARHERERERE (5,0=6)

Table 2 Amount and the residual rate of glucose in cell cultures

after different times (x +s,n=6)

s 5 3% W A W A/ umol T A AR AR %

24 h 48 h 24 h 48 h
E#  1.772 £0.044 1.384 0. 029 100 100
FERL 2,727 £0.080")  2.565 £0.085" 154 185

T SIEHARKYP<0.01(E£3 ),
3.3 UNEERRXT IR MIRUAN A AR
W B4 He e, B 55 24,48 h B 4 AR 7R 4 40 i AN TR B
AR IR, 2R E R EEE L (P<0.01),

*3 FEAAMEMNMABRBEHEENE/E(x+5,n=6)
Table 3 Amount and uptake rate of glucose of cell after different

times (x +s,n=6)

o 755 1 B LR/ pumol A B IR/ %
A 24 h 48 b 24 h 48 b
EH  0.249 £0.018  0.260 =0. 006 100 100
FERL 0.084 +0.006" 0.038 +0.020" 33 15

SRR A, 1T 24 h B/ BERR 0. 01 ~ 1 pumol -
L™ & 2H F1 48 h By /NBEGH 0.000 1 ~ 1 pmol-L ™' 4%
2 40 i S0 ) A e 0 e B e D 2 S A R R
H(P<0.01), W4,

T4 NEETTS IR AR AE A T BN (3 25,0 =6)
Table 4 Effect of berberine on IR model cell glucose consumption

(xxs,n=6)

a5 e 15 5% U 2 Wl A/ pumol
/pmol - L~ 24 h 48 h
E# 0 2.904 £0. 096 2.191 20. 173
i 0 3.828 £0.096"  4.173 £0.041"
INBEB, 102 3.954 £0. 042 4,224 +0.117
104 3.816 0. 168 3.747 £0.151%
1073 3.351 £0. 067 4.044 0. 068%
102 3.351 £0.067% 2.098 £0. 112%
107! 3.339 +0.059% 2.265 +0. 4047
1 3.304 +0.043% 3.782 £0.075%

e HIEH A P <0.01; HHMAHEY P <0.01,

4 i

4.1 /NEERE RSN WLBEE B B M BB B IR E
YR L B 5% v 24 3 BV B I e, AR B T
/N A O 0 D B 7 A i BB L 4 S R, /N BE R TE
0.01 ~1 pwmol+ L™ [X [] /£ HI T 3T3-L1 7 i 1 4
L 48 b i, o 40 4 5 EL A AR HE A L 10 wmol - L
VUL 7% 40 oA PR 2 BT A BE S R N BE R 1~
80 pmol- L ™" [i] i 4% ¢ B /I T 3T3-L1 Rij A My 440 e
48 b IR X 4 H IS 3 B A PR, B 1.0 N
10 pmol- L' 2 4>k BEAh, Ho AR 4% Wk BE/E JiT 24 h
Bt 249 I AR L R N B R R e % R
[ 75 FE B ) %8 3T3-L1 7 18 7 40 e % 7 22 390+ O 1)
(¥ 280 R, AR A BF 78 BB L 1 ol - L™ AR A ¥k JEE 7T
AEEEh IS

4.2 IR 4MURARLE S 7 B RS FRT AN IR
TR (0 £ T )T T R W v T M 2
5 B Z , FFA, TNF-a, IL-6 4535 S {7 i {11
vl ply s S A B M 0 M B ST M FFA i S
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3T3-L1 Ji 245 I 40 M = 28 IR fn 55 5 (8] 4, O ik 1)
WS N, B 2 RS e e E 1077
mol-L "5k 10 °mol-L ' (10 Mg-mL’I)Ins AbFH 3T3-
L1 j 208 197 240 L 48 h Rl AR5 AR 4F /) 40 i TR AR5 9
28 ARSI B T 10 °mol- L™ Ins f N A1 S
il o

RS TR 4 Jf A5 R AIF 59 v 3 5 LA 4 48 4 0 T
AR 3G ¥ Y (EoEs EUE IO =L A )
H A E 77 %A GOD-POD 12 Al [6] £ 2 AR id .
4 AR 4 2 0 A S S R K A 50 R B AR OE
VB Ji B 0 e D0 S 0 N B 3 AR v A A R Ok B ke
AR AR R A A B AR IO B TR R
T RE b WA AN S, A 4 1R 1 B, 2 U O 4, AT Gk A [
VL 28 S 00 TR AR KA R B S AR R R

2-NBDG J& Hi & WL — 5 O 75 %5 0%, 4 + 45
ey [) 5 2 W AR, L 5 ) A W — R T 4
R A B i i R (GLUT) % % 3z i gk A 40 i o
2-NBDG 7E ¥ &/ & 5F B K (488 nm/520 nm ) 7% {4
T, SR T AR I ), L R A b R 1 e
Z., ZHF LGP T mammalian 40" 7 5 6 40
e LA T R A A A
G, AE 1 A L R 10 4 R 4 I A 5 . AR SR A
N7 2-NBDG o vk B2 5 98000 B R 47 2k %
FIW SN [, R WS T 2 R 5 2 A FHAS [R] B
(] J5 ) 24 P 55 BB, (] >R - GOD-POD 32 1l 2 24
i 355 5% 0 R OB R A AR O LT, DLER 4 2-
NBDG #5ict T 3T3-L1 2 Jifa 45 BUCAIF 2 9 7T 47k
ZER R 107 mol-L™" Ins 55 3T3-L1 4 Jffd 24 h
F1 48 h I 4t A0 R A Y 2 R [
20 A B TR 8 B 0 I 5 SR 3 P 2 N Ty vk
FERE ST TP B AT AT I S50 A0 F Y 3T3-L1 4 Jifd
BHA IR FEAE
4.3 CT/NEERBT IR MO W ARSI WoR
0.01 ~1 wmol - L™" /)N BE G 8 & 25 2 & Ins i 31
3T3-L1 IR 4 i i B i #E 2, 2 10 77,10 ™ wmol - L™
/NBEBIAE TR 5 40 24 h B ECE ST IR W R, H
YEHT 48 h A B W iy 0 IR 3% P, 3R W3 /) BE gl 2 A
XFHCHR I IR (3% Pk B A R0k B 4K . Z mi A oF
LR 1.5 x10 77 pmol - L' /NBEGH XS Dex 75 5 19 /)N
BUOP B % B IR OBE R OH o ft IR fE Y,
10 wmol - L ™" /)N B¢ Bk m B & 3% i i Ins % S )
HepG2 TR 41 i %t 45 25 8 (9 0™ 1,10 pmol - L7
/NBEGH AT 305 5 R FEA BYm M 2 1 3T3-L1IR 48 il
MR B E AR EE T XS g AR,
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PRSI /N BE B e TR 3 Pk v B2 T 6 DRVE X R TR
(PO2% B o4 ) A AR K25, B 5 /E F R A
Ko AT /N BE B R BE 2 IR A 04 Tk R A0 G
RPN EIMEW E Z T Y AR N
",

R i AN A /N BE R RE S 253005 I A AU
2V B B D 5 4 /D BE 0 K 5 SD R B,
il 2459 BE VA 1 734, 1 pg-mL ™" B Th 41 U il
(1) /N BE B 57 M 562.0 pg-mL ™" HLA Uk I
SR ER LN 173, PEIL eI, AR 5256 /)N BE i
AT TR 36 P v BE 0.01 ~ 1 pmol - L' (3.36 ~ 336
g L) e E U P A A0 2 e Y B AE 1. 12 ~ 112
pge L7 AN T LC-MS/MS % 46 0 31 fr) i
JHE N B T e R R /N BE B 100 m (Il PR FH 57 )
S5 UL /0N B B 068 5 3 16D 0. 061 8 ~ 0. 354 pg- L'
AIRK2E 5 Hm N 5509, 1R S0 50K P9 /N BE A %L
WA REAEER R 22 5  (HAGHE— 5T
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