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[ Abstract ] Objective: To investigate the protective effect and its mechanism of different effective
extracts of Mori Folium on the infrared (IR) model of HepG2 cells. Method: High glucose and insulin in HepG2
cells to form a cell model of insulin resistance, glucose oxidase detect the expression of glucose consumption, and
using the real-time fluorescent quantitative polymerase chain reaction ( PCR) technique to observe the expression
level of C-Jun amino termind kinose (JNK) pathway related genes in different effective extracts of Mori Folium on
the IR model of HepG2 cells. Result: High sugar and high insulin culture environment capable of inducing cells to
produce insulin resistance. All of the groups can increase the glucose consumption (P < 0.01) and has the
influence on the expression of JNK related genes. Conclusion: The alkaloids, flavonoids and polysaccharides of
mulberry leves can increase the glucose consumption on the HepG2 cells, which may be related to regulating JNK
signaling pathways.
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A BCAE 76 B3 I 8 AR P R B G RT  %
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T S A WL B M 22 IR R B R AR BTR A
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BEHIRS AR

1 ##

BB (1.2 mg- g '), O (22,7
mgeg '), RN ZHE(75.26 mg-g ™), hORER K 4
il i [ =KL w (KR#) ARAA, IS
H20031082] , 4 i )™ M 72 I 1 1 4 FE B 24 70 B it
Pl 25 & 8 B 5 R (SE [ Sigma) , =B DMEM K 57
B G R L 3E (€ B Hyclone ), Ji 4 H B ( 55 [
Gibeo) , i % 0 5 3050) & (b 1 RHIR A W HORBIF 5
fF) , Total RNA $2 a5 ( TriPure , JHF A= Yy BB AT
R 2y 7] ) , Transcriptor First Strand ¢cDNA Synthesis Kit
(Roche ), FastStart Universal SYBR Green Master
(Roche) , £k it — 2 fis DEPC ( Ameresco) , PCR 5|
Y ( g S S L 5 ) A BR A W A ), =S
S PR A A iR Sy [ 7 a0 i

HT2 AR AL ( Biocell) , Torma F 31 CO, §5 %
##i (Thermo) , ATR TECH B it TAE 15 (3b 50 Fi B
PR AT IR W) , KUBOTA 5220 B§.LAL (L 5T 7R
R BT A AR A R A W) ), CK40 AL E] & e 5 53
(HZ&R B A E Hr),PTC-1148 MJ Mini PCR 1Y ( Bio-
Rad) ,RG 6000 #4521} 5 it 5 # PCR A ( 3& [ )i H]
VRGN F)) , Nano drop2000 #4355 25 41 43 56t
3t (Thermo) , Allegra 64R #1725 3 % U6 ¥4 4 25 .00 AL
(Beckman) , # 4fi 7K 1. ( Apuapro)

2 AFiE
2.1 Ul

®1 BEEXLMEHAEE PCR REEF

Table 1 Real-time quantitative PRC reaction procedure of each gene

ST, S I O IR R A B

FIZH T & 10 mg- L™ A 192 5 28 3% 55 A 400 i
48 h) , B A% R 20, St AR ) B A | BT 2 D 2 b
BT P24 he

2.2 HAEBEIHAESCE  BOW B A K HepG2 21
L, LAS 000 A~/ fL4E Rl T 96 L. #FHB 6 ME
fL, 2 24 h J5 DL A A ST I 2 ARG I B IR
WP B R AR R o LUK H b A0 L A0 =S 1 2 A R
W i ARl 2 5 2H N A5 1 5 R v AR S R
1B R4S 2 200 JH0 %) 61 A A T AR o

2.3 RT-qPCR 5| ¥ &% it 1t Ensembl genome
browser 75 4 3| H (1% & KA1 Py 2 55 Y 4 15 77 471
fdt F1 % Oligo 6.0 X i i 51 4y 47 8¢ it . INK |
WE5 W) : 5 -GTGGGTTAGGGAAATCTGA-3"; T iiF 5|
5. 3"-TAATGTATGGGAAGGCGTA-5"; ¥ 3% F Bt ly
190 bp. IRS-1 | #F 5] #: 5'-GCGGTGAGGAG-
GAGCTAAGC-3"; F i 5] #: 3'-GCCACTGAGGACT-
GGGACGG-5"; 471y i Bty 235 bp, AKT EiF5149):
5'-AGCACT AAGGCCGTGTC-3'; F % 5| 4. 3'-
CCGTGGAGAGA TCATCTG-5' ;¥ 1% i Bt &y 185 bp,
B-actin #5549 .5 -AGCACTAAGGCCGTGTC-3"; 8-
actin; 3'-CCGTGGAGAGATCATCTG-5"; §" % 1 Bt ly
235 bp,

2.4 $EHCE RNA  $ B8 TriPure 35 57 & 45 F Ui B
PR UG BE 40 g & RNA, 2 Nano drop2000 Jl & H:
RNA ¥ B 5, BB 1 wg & RNA #£ B8 Transcriptor
First Strand ¢cDNA Synthesis Kit it B 45 & % ¢cDNA,
i3 cDNA ‘& T -20 C {47,

2.5 RT-qPCR JzJif Z:HR FastStart Universal SYBR
Green Master I & 15, #57 PCR A &R, A4
S8 3 A8 TSI 9 i B PCRAY, B 2 vy e
Fe WAk 1, A4 50 RG 6000 14453 #r , B Jim iz 1
Comparative Delta-delta C, % XF 048 #4704 o

A RT-qPCR &z ¥ &%

JNK Hold 95 °C ,10 min; Stepl 95 C,15 s; Step2 50 C, 30 s; Step3 72 °C ,30 s; Melt 72 ~95 C
IRS-1 Hold 95 °C ,10 min; Stepl 95 C,15 s; Step2 58 °C,15 s; Step3 72 °C ,30 s; Melt 72 ~95 C
AKT Hold 95 °C ,10 min; Stepl 95 %C,10 s; Step2 54 C, 30 s; Step3 72 C ,30 s; Melt 72 ~95 C

GBI A 50 eycles,
2.6 SGRilcEUiiE LR v oxs £on, B
S E AT SPSS 17. 0 S5 HHAR PR B 1R 22 07 25 4
Br, LA P <0.05 FEm A58 L,
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Fig.1 Real-time quantitative PCR amplification curves & melting curves for each gene

®2 RMESMEEEYEHL HepG2 K IR HepG2 A ME 145 %
EHEM(x+s,n=6)
Table 2 Effects of mulberry leaves extracts on glucose consumption

in insulin resistance of HepG2 and IR HepG2 cell(x +s,n=6)

25 JE e B /mg- 17! A WY #E /mmol - L 7!
EH - 8.305 £0.014
7 - 4.940 =0.016"
B K& 5] il 0.01 9.487 £0.003"%
F LY 2 7.464 £0.029%
5 8.822 +0.031%
10 9.634 +0.041"%
Z& I T 5 0. 845 £0.032"%
100 3.461 +0.020"%
200 6.269 +0.019"%
2 b 5 1.543 £0.028"%
100 3.440 +0.024"2
200 6.254 +0.013"%

VE G P <0. 015 SHUBZAL HA P <0.01(%£3 ).
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I LB, 45254 T W41 B9 AKT mRNA 940 X %
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®3 RMEEEARIATFH I IR HepG2 4 i1 JNK, IRS-1,
AKT mRNA REHIEME (v £5,n=6)
Table 3  Effects of each group of drugs on JNK, IRS-1, AKT
mRNA in IR-HepG2 cells(x +5,n=6)

45 JNK IRS-1 AKT

E# 0.72 £0. 12 1.78 £0. 14 2.03 £0.08
FER 1.01 0. 05" 1.03 +0.07" 1.04 0. 01"
% K& 5 B 0.82+0.07"% 2.77 20.11"% 2.37 0. 13"%
Z0EYE 0.74 £0.097  4.39 +0.08"% 5.30 £0. 06"
Z I B 0.83+0.11"% 3.02+0.09"% 3.17 0. 12"%
F £ b 0.810.07"% 3.00=%0.13"% 2.29 +0.07"%
4 g

2 RURE R B RS B AN ML 2 BE R A% AN b
JAl LA B0 R 5 R AR R R, e B R AR PUR S
RIT 2 BB RR I EE AL " . R
FOFW O A 2 UM BRI B KR PR B 4 A
R R 22 S 2R INKOIE PR 2 T i i R S
PR INKT 5 DR o 4 38 5 W 25 47 ok o il 1
N INK, ph-JNK f) 235 ] 25035 2 ROBE R 1 1B &
FRPCIRAS o AR S 9638 a0 5 5 - A= 9y ko ) 22
BT 100 IR HepG2 4f il )= (1 7] % % #€ 1, R i 1
A RT-qPCR £ K X} JNK, IRS-1, AKT mRNA 7£ IR
HepG2 41 il b i 3234 25 S 9B AT 1 58 BEAS I, AR A1
JE WA AR TS A Yk BB R 2 B ke
HepG2 2 /i 1§ & 3 HRHT A/ JH AL o I S2 9 &5 2R
KA, FM Y BB K 2 R N R B R R
HepG2 4 iy 1) 5 % 1 A€ Bt 1) ] i, HG 249 ] 410 4
JNK mRNA, 3455 TRS-1 mRNA, AKT mRNA {3k,
PP AT T, 3 9 T INK {5l A G 2 DY A 3R
I8, AT BE R P R 5 R AR PUIR A T i B B Y
R Z—
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