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Effect of Daizongfang on Insulin Resistance of 3T3-L.1 Adipocytes Induced by
Different Methods
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[Abstract] Objective: To investigate the effects of Daizongfang (DZF) on insulin resistance (IR) of
adipocytes induced by different methods. Method: The cocktail induction method was adopted to induce the
differentiation and maturity of 3T3-L1 preadipocytes. An IR model in mature adipocytes was established by the
induction of palmitic acid (PA), high-concentration glucose (HG), and dexamethasone (DEX). DZF extracts at
different concentrations (2.0, 0.5, 0.1 g-L") intervened for 24 hours. A model group, a rosiglitazone (RSG)
group, and a blank control group were set up at the same time. The glucose concentration in the culture

supernatant was measured by the glucose oxidase-peroxidase (GOD-POD ) method. Glucose consumptions under
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basic conditions (G, ) and insulin stimulation (G,,) were calculated to evaluate the insulin sensitivity index

Basic Ins

(ISI). The mRNA expression of glucose transporter 4 (GLUT4) was detected by the real-time polymerase chain
reaction (PCR). Result: Compared with the model group, the DZF (2.0 g-L"') showed increased Gy, , G
and ISI in three IR models (P<0.05, P<0.01). In addition, for the PA-induced IR model, G, and G,, in the
DZF (0.5 g-L") group were elevated (P<0.01), and Gy,.., G,,., and ISI in the RSG group increased (P<0.05,
P<0.01). For the HG-induced IR model, G, and ISI increased in the DZF (0.5 g-L") group (P<0.05), and
G G,., and ISI were elevated in the RSG group (P<0.01). For the DEX-induced IR model, G, and ISI
increased in the RSG group (P<0.01). In the three models, there were differences among groups with different
doses. Gg,..., G
medium- and low-dose DZF groups (P<0.05). In the three models, the DZF (2.0 g-L") group and the RSG
group both increased GLUT4 mRNA expression (P<0.05). Conclusion: DZF can reduce IR of adipocytes

Ins 2

Ins

Basic * Ins

and ISI in the high-dose DZF group increased in varying degrees compared with those in the

Ins *

induced by HG, DEX, or PA in a dose-dependent manner and increase glucose uptake in an insulin-independent

manner, which may be related to the increase in GLUT4 expression.
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SYBR Green Master Mix ( 3¢ E ABI 2% | , it 5
4367659)
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R R AL (5% B BioTek 22 A ) o
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IS A Rl TS, Al 2 dL 7R 10% 16 4 10E 1Y
DMEM f& B 85 3% 3L H i 1 0.5 mmol- L 3-5 T -
1-F RE 85 BI04 1.0 umol- L DEX, 1 mg- L' Bl H 1
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222 HGIES WMAENAM, 45 7% 10% i 4
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4 ,DZF & . Rk B4 (25 mmol- L 45 8, &
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[ B G 95 2, T 101 24 ho
223 DEXiES AR A0M, 45T & 10% JiG 4
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o e JE 4 (5.5 mmol L 5 4, 1.0 pmol-L"'
DEX, % DZF 4: 2§ & 2.0, 0.5, 0.1 g-L") ; RSG Z4
(5.5 mmol-L" # #%j #% , 1.0 pmol-L' DEX,
10.0 umol-L"' RSG) ; % 20 3 & fL, 4 T A [ (&R fX
Fi R gL, T i 24 he
2.3 A BEIEFERI MR SCER14], 12 fFLiRk S A
W 7 55 5 WL, W TR £k 2% vl (PBS) PRI 2 1K, I AT
L7 7 3OS 7 500 pg - L 5 2 (IR DMEM % i
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T 6 200 W VA B ((Cy) 2% B L I W R BE () TR DA IR
NEARBL(Y) 55 g 107 40 A 45 B AR i (G) o TR
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20 ,Con N %5 H4H
2.5 Real-time PCR ;i ll GLUT-4 mRNA % ik /K
7 ffi F TRIzol £ U4 M 5 RNA Il 22 v B o HY
B RNA 3 pg Pl Oligo(dT) 18 R 5| ¥, i3 5 3% ) v B
AL 20 uL, H ¥ 2 pL cDNA #£ 7 #E 47 PCR §7 314 .
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255,55 °Cik k 255,72 °CHEAH 50 s, 3t 40 N E R,
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&1 PCR3I#FF
Table 1 Prime sequence of PCR

519 J751(5-3")

GLUT-4

K B /bp
3 GATGCCGTCGGGTTTCCAGCA 233

T iif TGAGGGTGCCTTGTGGGATGG
B-actin i GAGACCTTCAACACCCCAGCC 264

i AATGTCACGCACGATTTCCC

B R 5 2400 AR O 25 02 A 5 AL HER 4 S
R FH e/ 0 3 P 22 559 (LSD) 5 Dunnett-£ 5 56 , LA
P<0.05 K 2ZSAH G E L.

3 &R

3.0 X PA VA9 3T3-L1 K i 40 fid TR 4 445 05 7 #€
KASTI s 525 (4l Lh#%, PA b B )5, A 780 40
G G W 2B 4L | G, ISI 43 5l % X 20.36% (P<

0.01),50.57%(P<0.01), i B i A 2 . 55 PA Y
2H A, AN ) vk ) DZF 8% RSG T 5 i 7 20 it
T 2] W FE SR B 3 RN S AN R R B BS in , DZF
15 W 41 G, G, IST 40 5138 Ji11 54.84% (P<0.01) ,
64.46% (P<0.01) , 89.32% (P<0.01) ; DZF v ¥ & 4
f9 Gauue » Gung» IST A3 311 384 il 44.53% (P<0.01) , 40.90%
(P<0.01),31.52% ;RSG 4 1) Gy, » Gy, IST 3 51138 1
35.59% (P<0.05) , 78.98% (P<0.01) , 19.15% (P<
0.01) ; DZF Ik ¥ B 40 (9 Gyyer G ISI 43 501 3 S0
14.86%,11.61%,3.23% . /[ i ¥ 5 DZF 41 2 [A]
Fb 42, DZF i ¥ B 414 DZF Wik B 41 Gy, Gy IS
AR FEXG N, Horh G 3N 25 R A Gt X (P<
0.05) ; DZF & ¥ ¥ 4 %% DZF ik ¥ % 4H Gy, » Gyer IS
707 5B 841 ( P<0.05, P<0.01) ; DZF Hh ¥ i 40 % DZF
RV B4 G, B E R (P<0.01), W32,

®2 DZFXPAESHITI-LIAM IREEEHRER ISIHNFEME (X£5,1=3)
Table 2 Effect of DZF on glucose consumption and ISI in 3T3-L1 cells IR induced by PA (x+s5,1n=3)

G/pmol*mg"« pro™

205 J A e B /g L 1S1/%
Basic Ins

ZEH 0.71+0.02 1.29+0.06 100.07+14.28

H5i A 0.74+0.11 1.03+0.06” 49.47+10.74%

DZF 2.0 1.15+0.06*" 1.69+0.11+5% 93.65+8.93+7
0.5 1.07+0.03¥ 1.44+0.06*% 65.06+11.36
0.1 0.85+0.08 1.14+0.06% 61.06+17.65

RSG 10.0” 1.00£0.12Y 1.84+0.07% 144.02+£10.16"

525 [ 4l iV P<0.05, 2 P<0.01; 5 85 5 21 [ 5V P<0.05,4 P<0.01; 5 DZF v B 21 11 485 P<0.05, % P<0.01; 5 DZF 1% ¥ B 21 11

7 P<0.05,8 P<0.01;” 3 /5 e J 07 4 pmol- L (% 3~5 il ).,

3.2 X HG %S M 3T3-L1 N8 i 40 it 75 25 15 14 6 &%
ISTIsZm 525 H A i HG A B BE A Gy,
G, A RS, 2R TG 3 ISTRY B A%
43.47%(P<0.05) , i W i B o) . 5 HG B AY 4 [
BN TR) 5 R B DZF 210 RSG 21 YA [R] 2 B2 3 n
JIE W7 20 i 75 %5 W5 31 #E L DZF & e B 41 G,,...0 Gyen IST
A3 590 5 2 8 60.05%,100.21%, 189.79% , 2% 55 4 1
W82 B L (P<0.01) ; DZF WP ik J¥ 41 G,,... G,,.»
IST 3 51 B 8 38 41 17.85% ,38.56% , 22 545 W . 45 it
2 Y (P<0.05) , 84.76% (P<0.05) ; DZF Ik ¥ &£ 41
Giie» Grue» ISTAT 5148 11 6.97% , 18.29% ,43.54% ; RSG
M Gy G IST 43 51 2 25 38 01 55.67%, 82.18%,
141.29%, 22 5 A B B 42 it % 2 L (P<0.01) . A
JiT i Wk FE DZF 2 Z 8] LA, DZF = W B 41 % DZF
H A e 4 (9 Guues Gu» IS B 538 i1 (P<0.05,
P<0.01),DZF " AR B 41 18] L8 G, W 38 3, 22
ARSI R L (P<0.01), W3,
. 4 .

3.3 X DEX S 09 3T3-L1 i i 4H Ao 75 755 1 114 4E &
ISy 525 4 b, DEX A #1521
G A PR H B EZ R LG FE X, G,,,ISI 45"
) 4 3 IR 20.68% (P<0.05) ,36.53% (P<0.01) , i
B3 BRI o 5 DEX A RA L, 4% 45 25 41 Gy,
Gy, IST ¥ K [A] 72 B2 14 i, 3L b DZF & vk B2 40
Goie» Gioo» ISTAT S HE 11 33.22% , 22 5 4 W B Ge i1 2#
B (P<0.05),61.33%(P<0.01),111.32%(P<0.01);
RSG 4l Gy, G,., IST 4> 5l & 3 ¥4 jin 23.06%,
55.42%, 25 A i E Gt 2 B X (P<0.01),112.98%
(P<0.01)., DZF " {8 A Gy G ISTAH G
B A E R TG L ANE S E DZF
2 Z [8) [k &S, DZF {5 Wk B2 40 3¢ DZF IRk B2 20 19
Giase» G- IS YT R 3, 22 54 B W 42 i 2 2 X
(P<0.05);DZF = P e BE 41 [a] b4 & DZF Kk
JELH ) L HL , Ge» G- IS A 3G MG H 22 5 35 T
Gt L, W4,
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&3 DZFXMHGESH3T3-L1 A IR B EHEHFER ISINFM (3+s,1=3)
Table 3 Effect of DZF on glucose consumption and ISI in 3T3-L1 cells IR induced by HG (X+s,n=3)

G/umol-mg"+ pro™!

21 51 e /g L IS1/%
Basic Ins

2 H 0.66%0.07 1.16+0.16 100.00+£19.85

i 0.63+0.05 0.91+0.11 56.53+10.56"

DZF 2.0 1.00+0.04*37 1.82+0.04%¢ 163.81+17.18*57
0.5 0.74+0.10 1.26£0.19%¥ 104.44+21.59%
0.1 0.67+0.14 1.07+0.05% 81.14+23.33

RSG 10.0” 0.98+0.09" 1.65+0.13" 136.40+21.04"

&4 DZFXDEXHFESHIITI-L1 MM IR FEHMEHFER ISINHIE (Y+s5,n=3)
Table 4 Effect of DZF on glucose consumption and ISI in 3T3-L1 cells IR induced by DEX (x+s,n=3)

G/umol-mg™« pro™!

2H 5 J e /g L 1S1/%
Basic Ins

EgE| 0.70+0.03 1.28+0.09 100.03+10.67

LR 0.65+0.06 1.010.06" 63.50+3.98%

DZF 2.0 0.86£0.05%%" 1.63£0.21*7 134.18+28.04*7
0.5 0.70+0.12 1.27+0.21 97.70£17.16
0.1 0.65+0.07 1.12+0.12 80.55+9.82

RSG 10.0” 0.80+0.05 1.57+0.11% 135.23+18.48"

3.4 X% 3 M 3T3-L1 g U7 40 ML IR B B GLUT4
mRNA LKW 525 (AR, 3R ki &
J I A8 20 (1) GLUT4 mRNA 3 ik ¥ i 2 [ % (P<
0.01) . 3 % JE U7 40 M TR A5 A o | 15 485 0 21 Lh 4%,
DZF 25 e J¥ 20 1 RSG 41 GLUT4 mRNA % ik 2 ] i,
= (P<0.05,P<0.01), WFES5,

&5 DZF3 GLUT4 mRNA X RIEBHIHM (F+s,n=6)
Table 5 Effect of DZF on relative expression of GLUT4 mRNA

(x£s,n=6)
o e . . .
21 3] */j L,ﬁ‘ PAES HG %S DEX i %
B 1.01+0.08 1.04+0.12 1.01+0.05
A 0.49+0.03%  0.35+0.02%  0.45+0.06%
DZF 2.0 0.68+0.08"  0.69+0.06"  0.79+0.03*
RSG 10.0” 1.11x0.07" 0.57+0.10 0.810.03*
4 iTig

Wt AT A 15 7 ORI £ 25 4 1) 4 48 AR
PR U S B AR 2R A A B 2 OB B K o AN
W3 R, A R R AR 3 B R AR i Ok T
RIEHE R T AL TAERRERGHE, IR
FFAE T A8 PR AP i v, 2 T A4 2 AL 7
Z— RN SR M B 1B 5 30N AR T I R R
HURZS o PUIR AR T 5T B 28 A T 571 i XA

RS A LSRN T ¥ IS b Y G S 120
FAEWE BB EA AN EZERN R, P E2ZIANIR
RS RO Y G N TN/ ) I - S
L TE NG AR LA TN IRE AR, i
R H 0 R A AR D B RN, BLRSA
BAT . MRAB Ak, K AR AR HIOK 8, R A B, B
AR, 8 B b B R 2% T3 3%, A 2 AL A4 4]
2] 6 2 ] 28 10 % e B 2 AR TR IR, IR
R 2 30 3 Ao X 3 398 a1 AR i £ G AE FR A B IE
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