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[ Abstract |

ods L6 myoblasts were differentiated to myotubes and treated with or without arctiin. After 24 h, glucose oxidase method was per-
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Objective To investigate the effect of arctiin on glucose consumption and AMPK pathway in L6 myotubes. Meth-

formed at the end of treatment and the AMPKa and p-AMPKa levels were detected by western blot ( mammalian AMPK is a trimer
structure that composed of alpha, beta, gamma of three subunits, and the content detection of total AMPK and activated AMPK pro-
teins usually refers to the alpha subunit.) ; The PGC-1aa mRNA level were measured with real-time PCR. Results The result of glu-
cose oxidase assay suggested that arctiin increase. Compared with control group, arctiin enhanced the activity of p-AMPKa with a con-
centration-dependent manner, and arctiin promoted the transcription of PGC-1ae with a concentration-dependent manner, too. Conclu-
sion  Arctiin increases glucose consumption and activates AMPK/PGC-1a signal pathway in L6 myotubes, which suggests that arctiin
could potentially improve insulin resistance.

arctiin; insulin resistance; AMPK; L6 myotubes

ZRAAE R R I 2R KT S R AR I A0 By AR PR
IR Y T BT IR o L PR 2 S A R
WENFRAS ) 2 2L, W58 3R W] B i JUL v 7 2 W

[ Key words |

Pt B ARG, 28k 3.47 {C N\ BN
PRI , FiTT 2 2030 AEBH IR IBE R 4 BREE-E R AE TS
JEDH, DR R R E R A 90% k2 B OBE R R

(T2DM) ' 2 RUHE PR 2 LA 5 2R 40 AR AS A2
FIJER 5 ZHEHL (insulin resistance , IR) A RR1E A9 4815

EBEAL. 1. 210002 VLJ5 R A, i CZE 81 B B 25 7 Bt

2.210000 YL75Fd 5L, M 5% 4 X 58 — TR s

3.210005 VLIREEAT, B ZE XA TR BT

BIEE . # B, E-mail : gynkey@ sina.com

SR M 37,8 Hi M 4, F FETFH Lo gk
JULZIH v B T 1% £ B 11 T T A - 3 B 11 52 T
[J]. AR EBEZY ,2016,18(2) :157-159,187.

JZ P/ AT DA O A A FR AR ) A2 B, 2 T
FURS FACHUR 2 BOBE RS 0 R AR R, ik
BB UL L ) ] 2 W A d e O T B B APy
BRI, R ER TG fb 8L R ( AMP-activated
protein kinase, AMPK ) 1 A 4 i Y « il 1t J84 52 2 7
WE e kR EEEH, R R, S
AMPK 7] fig 3 8 ¢ JUL b AS AR B 5 3R 1Y) ) A A
iz, MO B BUS A, I, AMPK i A8 R ol



- 158 - K EPEZ 2016 423 A4 18 B55 2 Military Medical Journal of Southeast China, Vol.18,No.2,Mar.2016

i3 5 RARBLLIRYT 2 BB IRR 1) BN
4RZEF1 ((Arctiin, ARC) J2& AAG B} 4F Az Fi A
T4 232 T8 422 (Arctium lappa L) B8 R 512
R TR AR KRB 5 I
K1, R E ST R B A 25 4 SO oo ks 2
KE BUI IR RS o S BRI TR AR
FUI AT WS AR S SR U 25 25 117 X Lo B s L4
H AMPK {55388 6 0 ] 5 4, 9 T AF 5 2 3% 1 4
X IR RARBTASCEAE . i TliFL3h 89 AMPK
SN RIRE, oo By = RALAL,
HHFT BT RG DI A A AMPK K76 ¥ AMPK 2 [ J2:
FEH o WAL, AHEFE BRI AMPK 1 3 54
AMPKo FBEER T0 I 1 R 15 1 85 H B ( p-AMP-ac-
tivated protein kinase, p-AMPKa ) 19 25 H 3¢ 35 7K,
I 1 S AL W R 3 A2 WO 2 AR vy EHEGE I
¥ 1a( peroxisome-proliferator-activated receptor vy co-
activator-1a, PGC-1at ) mRNA 235, DIR )4 3%
FAHAE L6 F A JULZH M b x4 45 B4 AE A1 AMPK 5

sep bR (AT
0
0
il
CH,
%
0
OH
0
HG-0 9O
’ H,¢
HO £ OH
OH

B 4EFFHEIUFEN

1 RS

1.1 FRXA A3 NI g A Y E
A BR 2w 7= b (k5. 150821, 4l . > 98%)
1640 15 F7 50 [ 35 [/ Gibeo 23 w1 5 a2 1L 15 A1 75 25
FHER R IR AW A 35 [ Hyclone 73 A 5 7 45 4 K
DR G B 3 R S B R R AR A BR 2N w5 Trizol
FIE B 3L [E Invitrogen 2 ) ; Takara 3935 5% 320 & AN
PCR 519104 B =49 T8 ( Ki%E) A FRA ] ; SYBR
Supermix IR 7 & W4 B 2% [F Bio-Rad A Wl ; 2O E &
PCR X H 3¢ [# Bio-Rad A 7] ; AMPK £ p-AMPK
B S EA I AE K57 : AMPK o JE5Y  p-AMPK o
WS (R BR 172 7 45) Al B-actin LK B 55 [H
CST Al Wbk FH R ( BCA ) 28 A i J3 1 2 1571 &
WA _EE A RAEYWHEARABRAF .,

12 DR L6 @ /N L6 B AR ALAN A [ 55 E

P HE SR YA ( American type culture collection,
ATCC) ,

1.3 16 MM R AF o L6 EEs g &
10% it 4= 1L i 19 1640 X572 5E7E 37 °C 5% CO, \if
FNREE SR NG B3R TP N & & 100 U/mL
K EFEZR 100 U/mL, FR40ELA K 2 70% ~ 80% fil
BB R 2% 8R4 MG I 1640 K35 k715 S
oAb, B 2 d i, R MA K B, 555 6
do A58 LR 1 L6 B i LA M 78 & A A [F] ik B2
AZEFATINTCILTE 1640 Fi3R3E P15 3% 24 h, SR 5 i
7R 2 T FE AN B2 A 1R RNA $2H,

1.4 #ABEBEES>H B o6 fLik P b5E ) Lo
HHS UL A0 B 43 3 ¥ B SR 1000, 100,10, & 0 g/L
(IR ) 4R35 TV RGE AL HE 24 h )5 SR
2 SR T T RN 45 FL G SR S A b o, AN &
S L AL oA B 5 5 e 2 B R (DR 2 A A R
FL B 7 L v 6 2 1 2 W, B A L A4 i 2
THFEHE

1.5 Western Blot ;x40 2m i & & £k K-F IREE
JNZALHE 24 W 5 A0 20 MY, 42 UG B A 4 A 4R A
MR 1, R BCA A I & R B2, B 30 pg 4
T BB, 109% 1 8 S 1R - 28 A s I g
EEIE (SDS-PAGE) HLIK I, #% 15, 5% I s W3k == i
B2 h, MA—Pi 4 CHELR, HE 0.1%n: 1k
20 1y =% H R A B H e -ER R 2 R VMR (' TBST)
JIE 3x5 min, P HRP FRiCH —HIEIRFF 1 h,
Tris-HCl 2% i W D Je Fc IR Ul B B e e, D
B-actinfFE A N2, 2K Quantity One 24 XF Western
Blot Z5747 #4740 4T

1.6 %8 % £ PCR % M PGC-la mRNA 4 i K
4% MR Trizol 205 G U6 B A5 HE A7 42 B 40 5
RNA , B PHEREC 1 g RNA #% 18 Takara 396 557
B o DNA, fdi ] Bio-Rad 7606 E &
PCR {545 H (5 mRNA 26357k F, GAPDH
51 % 5-CAAGGTCATCCATGACAACTTTG-3',
TS ¥ 5'-GGCCATCCACAGTCTTCTGG-3' ; PGC-
la F#£514%) 5'-GCCCGGTACAGTGAGTGTTC-3', T
W59 5'-CTGGGCCGTTTAGTCTTCCT-3' [ HEAEY)
TRE(KRIE) AR AT 973 5540450 C 2
min;95 C 10 min;95 °C 15 5;60 C 15 5;72 C 15 s;
65~95 C, BT 0.5 $EIRELREF 10 s; 3k 40 N
W, R SEER I  ARIEIE IR (C () X T 2L Y
FIRHATEAR 537 .

1.7 %542 SRH SPSS 13.0 St #1740
e, R B AR i 22 (x2s) RO,



R E B EZG 2016 4E 3 745 18 %45 2 3] Military Medical Journal of Southeast China, Vol.18,No.2, Mar.2016 « 159 -

L[] LU AR FH B IR 28 5 22 43 B, JL P R L AseoR
LSD-#£ , 7 22 A5 K F Kruskal-Wallis #:56, P<0.05
hESRBIIFEX,

2 & B

2.1 FEFHIE L6 BRI LT W A
T8 BT AR 2 o U 200 L 2 0 B LR ) 1 R R 4
Pro QNI 2 7R AR 35 1A LA E L6 B LA A
PRI EBETH AR, 2425 F R 1000 g/L I,

ZHETEFE R R 1.8 £%
250
*
__200F
&g -
% = 150r
g;;r‘:
'
~ 50t
O T T T T
o o) o)
R
R \QQ )X\\Q %\\
S e X
s 2 H
i & D
1Y
5xtRad tbEs, © P<0.05

B2 S4FFEX Lo BRAAREEEERNZM

2.2 FFTIIE L6 B AL AMPK & & Bk
RF W 3 s, 455 1 H X AMPKa 2 3R
IR I S R T, (EL 2 25 7 22 U B MR 2 3 i
p-AMPKa#f 3k

T (L)
1000 100 10

prAIPRe e “

Xt i

- ——

3 $EFHIF AMPKa #1 p-AMPKa & B RIZRI 400

23 FETHNE L6 FHBIEM PGC-la mRNA
KIEAKF  PGC-la & AMPK (1 FHFN 4> 7, 5
SRR SR R T Be R AR B & A=, TS e g B 2= K
o', WP 4 BRSO TR v B A 4 3% 1 b
PRAMESE Y L6 40/ 24 h 5, SXF AL I, 45

FH 44 A FRZH ) PGC-1ae mRNA 335 /K F i & F+
f, T ELX R VE F BB 5 4 3% 1 45 25 Wk 3% Jin
G

6r *

|
K= T
ER
Ex 4T
=%
2R
ER
3w 2f
TE
o<
)
= L0 ]
0 . . .
@‘?-\i%y Q‘%\) Q%\) Q%\)
A S O N
N\ K R
X % X

5% A LA, * P<0.05
B4 HFEFEI PGC-la mRNA FIEHI N

3 9 i

AMPK TE4EHF N PR R g 1 FR A8 U TH) & 45 H %2
FIJEATVE T, R N < A RE B R T 287 FERSKR
BRUE I Ar ol IR A 2 RUBE R i AR P, AMPK
FER— B0 R 25 BERD 5 AR 82 R, 2
RUBE R s S — Fh g 22 % A= AR P, IR 5 %
PR H F BRI 2 — 1 PR AR RS E T
B, 2H 2] g8 & 22 00 380 7 4 4 W 8 JEOCRN R FH 2%
BEAR " o BB LI A 2 B O d R ML B U 4 b
() F 207 3, % T AR LA AN RS B &
BAEH AR FEAWARR, &R
B 5 ZARM R AR, ) — R R IR S RIRE (5
w4, Bl AMPK 872, XFF 2 BUOBE PR B3, B
WLrP B 5 R A S 1 A A B e is O 432 40, I, 2
¥ AMPK 372 1) 4 i 32 iy 2 TROBE R B8 A
R ELATSIR T AU AMPK 0 BT LR
TR B L HP R 2 W B R IR 7 R AL, 1 9 RE
AR, FLICRR R F AR T 5 - Y AE & A
S R HCHTAY 2 BB R s Py A AL of LR IDE LA
R L2 AMPK B3 P Fb 1E 21 B 2 R AIE
1M AMPK 3820 71 AT DA A 250 a6 AT ot b B ol 5 Jik 5 R
PP, ARBEIT R, A3 AL B Lo - AL
£ 6 T L2, S8 S T A4 ) A BT #E , TR AMPK
SRR ALK T 3658 AMPK 351, 2B 4F 35 1
FE AT AR 8 B % JUL 200 At 1% 8 250 4 B B, X IR S
BT A WEBEEH

(TF#% 187 M)



e E B EZY 2016 453 A6 18 455 2 9 Military Medical Journal of Southeast China, Vol.18,No.2, Mar.2016

- 187 -

(6) : 1354-1356.

[2] Moon HS,Koo JS, Park SH, et al. Parasitic leiomyoma in the ab-
dominal wall after laparoscopic myomectomy [ J ]. Fertil Steril,
2008, 90(4) . 1201-1202.

[3] Kho KA,Nezhat C. Parasitic myomas [ J].Obstet Gynecol, 2009,
114(3) . 611-615.

[4] BhEHEZEE VR FEETEIRIGRS(T]. B H
KU EERE AR, 2009, 23(3) ; 143-145.

[5] ZFEE wRHEH, X 5.6 075 R DURE S 3R2 7
[J]. A EBiE2Z5,2013,15(6) :628-629.

(6]

Osman T,Hakan E, Bulent A, et al. A case of parasitic myoma 4
years after laparoscopic myomectomy [ J]. J Minim Access Surg,
2014,10(4) ; 202-203.
S, A vk RPHE, S PR SRR Z KT E RS
BRI R R0 [ ] -5 [ B B2 25,2014, 16(3) :278-280.
TR RIS A LR 2 BIRE IR SCRE T [T].
BRI, 2012,21(8) ; 629-631.

(Wi H 31 .2015-10-25; #& 51 H 1. 2015-11-18)
(AL 4. F10E)

11111111111 1111111111111 1111111111111 1111111111111 1111111111111 - 111 - -

(3% 159 W)

PGC-la J& — A% 7 S5 2L 300E B, 76 1 fig
O iy Pt % R EEAE A, AMPK B4E BT LA 3 i
PGC-1aff kKT LRk, PGC-1a FELRE 1A
IRE AR S RIHU R IE B e s A
W5 R AR IR PCC-1a T 1 ] DA LR A A S
PEE R K 2 AR PGC-1a AT LU
FAH A 2 B 5% 32 1K 4 ( glucose transporter type 4,
GLUT4) mRNA 23k /KF- | B i LA it 1) 4 28 W e i
FE 1 Joxh I 5 2 RO BB , 1 T AR I L AR
IR, 2 35 1 AT LAV BE AR 14 3 5 L6 By
AL PCC-1a 1Y 28 R R 3K K UE 5240 35 1
LA TR A 118 5 i 1 R R VR

25 LR, AMPK {5538 B v] DL 75 4 28 b 4
BUH AR T 15 R, S 38 e ) RPN A ik
P 351 T LUK AN L6 % UL 20 A f 4 76 4 0
FE, 1550 AMPK % ¥, IF {2 PGC-1o #4584
AT LA VA b T B 1 2 AU RN AR 2 TR M
PRI G AE R A VE T

[ &% k]

[1] Association AD. 14. Diabetes advocacy[ J]. Diabetes Care, 2015,
38( Supplement 1) :S86-S87.

[2] Szendroedi J,Phielix E, Roden M. The role of mitochondria in in-
sulin resistance and type 2 diabetes mellitus[ J]. Nature Reviews
Endocrinology, 2012,8(2) :92-103.

[3] Hansell CAH, Chris S, Ross K, et al. Universal expression and
dual function of the atypical chemokine receptor D6 on innate-like
B cells in mice[ J]. Blood, 2011,117(20) :5413-5424.

[4] Koistinen HA, Galuska D, Chibalin AV, et al. 5-amino-imidazole
carboxamide riboside increases glucose transport and cell-surface
GLUT4 content in skeletal muscle from subjects with type 2
diabetes[ J]. Diabetes, 2003,52(5) :1066-1072.

[5] F W, B K, X B A4S A2 T TRy 2 BRI
MRt T]. "FEZy, 2008,39(3) :467-470.

(6] X&A,SIEL, Db, 55, 3571 XhHE IR B 5 K BUE /)N
BRUES R B 5 0 BRAPVE T ()], AR P 252 2% 3K, 2011, 26
(6) :536-539.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

TRBUHE, E/NE L BR W, SE AR UR A P E BTSR[]
PITARBIST, 2013,36(6) :422-425.
Su S, Cheng X, Wink M. Natural lignans from Arctium lappa mod-
ulate P-glycoprotein efflux function in multidrug resistant cancer
cells[ J]. Phytomedicine, 2015,22(2) :301-307.
Lira VA ,Benton CR,Yan Z, et al. PGC-1a regulation by exercise
training and its influences on muscle function and insulin
sensitivity[ J ]. Am J Physiol-Endocr Metab, 2010, 299 (2):
El145-E161.
JAOUL, 30, HRkGE. B4R 2 BRI O IR R UE
SRS RMITMRR[T]. K EPIEZ, 2014,16(3):
308-309.
BOH RO, bR SR G B R AR A AL Y
FUHIR[T]. KM EPIEZS, 2010,12(6) :526-529.
Flannery C,Dufour S, Rabol R, et al. Skeletal muscle insulin re-
sistance promotes increased hepatic de novo lipogenesis, hyperlipi-
demia, and hepatic steatosis in the elderly[ J]. Diabetes, 2012,61
(11):2711-2717.
Huang SL, Yu RT,Gong J, et al. Arctigenin, a natural compound
activates AMP-activated protein  kinase via inhibition of
mitochondria complex I and ameliorates metabolic disorders in ob/
ob mice[ J]. Diabetologia, 2012,55(5) ;1469-1481.
Ruderman NB, Carling D, Prentki M, et al. AMPK, insulin resist-
ance, and the metabolic syndrome[ J]. J Clin Invest, 2013, 123
(7):2764.
Hardie DG. AMPK; a target for drugs and natural products with
effects on both diabetes and cancer[ J]. Diabetes, 2013,62(7) :
2164-2172.
Buler M, Aatsinki S-M,Izzi V, et al. SIRTS is under the control of
PGC-la and AMPK and is involved in regulation of mitochondrial
energy metabolism[ J]. FASEB J, 2014,28(7) :3225-3237.
Ruas JL, White JP,Rao RR, et al. A PGC-la isoform induced by
resistance training regulates skeletal muscle hypertrophy[ J]. Cell,
2012,151(6) :1319-1331.
Kristensen JM,Skov V,Petersson SJ, et al. A PGC-la-and muscle
fibre type-related decrease in markers of mitochondrial oxidative
metabolism in skeletal muscle of humans with inherited insulin re-
sistance[ J]. Diabetologia, 2014,57(5) :1006-1015.
Eckardt K, Taube A, Eckel J. Obesity-associated insulin resistance
in skeletal muscle: role of lipid accumulation and physical
inactivity[ J]. Rev Endocr Metab Dis, 2011,12(3) ;163-172.
(Wi H 391:2015-12-08 ;&[] H 181:2016-01-25)
(RS8R Ap B, KA EA)



