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Effects of Herba Cirsii Extracts on Glucose Uptake in OP9 Cells
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Although the Herba Cirsii is known to posses beneficial health effects, the anti-diabetic effects and the
mechanism of action have not been elucidated. In the present study we have shown that Herba Cirsii Extract (HCE)
can stimulate glucose uptake in OP9 adipocytes. Unlike insulin, HCE did not stimulate the Ser473 phosphorylation and
activation of Akt. The increasing effects of HCE on glucose uptake were inhibited by PD680509 and compound C
pretreatment, which means that the glucose uptake effects by HCE were carried out by extracelluar signal-regulated
kinase1/2(ERK1/2) and AMP-activated protein kinase (AMPK) activation. Further studies revealed that HCE stimulated
glucose transport occurs through a mechanism involving ERK1/2 activation and AMPK activation.
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1. Azujed
OP9 NXEF+ vl= MEF 23 (American Type Culture
Collection, ATCC, Manassas, VA; catalog no. CRL-2749)%] 4]
HaA AHE3IR e, 20% FBS, 2 mM L-glutamine, 100
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U/ml penicillin, 100 pg/ml streptomycing 355 MEM-a Hj
AN 5% COE Fste, 37CE frAshe Axujd7]olA
ol gt

Kl FE25L A2 EF2E29 (hitp:/ /extract.pdre.re.kr)
Aok kAl dweld, KA (Cirsii
FH -083)& 95% ehtyl alcoholoﬂ 39 ¢ =
AR 5 FEF FS o8t AR F HAZ] AVIA &
Rotary  Evaporator(N-10005WD, EYELA,
JAPAN)E ©]&3to E5¢ o5 7Axsa, 1 F25S 4T
A H@g
3. AWAE £3

1.5x10°cells/ml1¢] OP9 AMZZE 29 F2F 20% FBS, 2 mM
L-glutamine, 100 U/ml penicillin, 100 pg/ml streptomycin®] 3
e MEM-a iAol A w3t 5 235 Frestslth 23 f=
= 10% FBS, 175 nM insulin, 0.25 ytM dexamethasone, 0.5 mM
3-isobutyl-1-methylxanthine, 2 mM L-glutamine, 100 U/ml
penicillin, 100ug/ml streptomycing 3-8 MEM-a Hl o A 2
d F wjkd F 10% FBS, 175 nM insulin, 2 mM
L-glutamine, 100U/ml penicillin, 100 ug/ml streptomycin< %
8 MEM-a wj Aol A 39 &<t wfFstAdrt
4. AIE 54 A (BZ-CyTox assay)

OP9 A ZE 2x10°cells/mle] FEZ 96 well platedl] ©]4] 3
F O w2 Kl FEES AT F st s
Al Bt Kl FEES =% A7 F 10 ple] EZ-CyTox &9
(Daeil Lab Service Co., Ltd, Seoul, Korea)< 7} welloﬂ A7 3k

T 3AZ Bt 37CE FAskE AEu ] wi g & ELISA
reader (Molecular Device, USA)Z 450 nm IFAA FF=E
4.

5. Glucose uptake assay
12 well]A ¥3t€ OP9 AEZ 247 <2 serum
starvation A1Z1 & 10 OnM insulin (pos1t1ve control) =& T
TR WA FEE& AY & F 37C wWig7IAAM 47 60
, 24713t Bk v ksl Aozl ARt B Al FEES =
X121 & PBSE  washdt TH: 025 pCi/ml  2-deoxy
D-[3H]-glucose”} ®3% ¥ Krebs-Ringer-Pphosphat (KRP) buffer
(pH7.4) containing 121 mM NaCl, 49 mM KCl, 1.2 mM
MgSOs, 033 mM CaCl,, 12 mM HEPESE 7}t 58 &
ice-cold PBSZ 3% washing & ¥ 1% SDS & HNX & &3 AI1F
o}, Liquid scintilation counter (Beckman Coulter, LS6500,
Fullerton, CA, USA)Z FHY4LE S43H
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6. Western blot analysis

#3171

A7) & insulin 100nM, A #i

H OP9 cells (4.5 x 10°/ ml)& serum starvation 24|
FZ£E 100 pg/mlS =79 o

17HEt A2 g Fof 37°C wjF7)olA wfgFetAqnt. AEu
Wde M-PER (Mammalian Protein Extraction Reagent)
(Pierce Biotechnology, Rockford, IL, USA)E AM8-3ted &2]3F%
t}. Plasma MembraneS  EzSubcell kit(ATTO
Corporation, Japan)S AR§Ate] At @ide Fre
Bradford method& A3t ZAMSHATE AE (20 ng)S 12%
otz Holuto] =9} 3 sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE)E  AH&3te] #8491
Hybond TM-polyvinylidene fluoride membranes (GE Healthcare
Life Sciences, Buckinghamshire, UK)& A}-8-3}o] o] 53t 7t
Z+9] membrane& 2% bovine serum albumin ¥+ 5% skim
milk & AR&3te] 2413 St 57 391, dAEAlE 1:2000
o2 345t 4T WAALoA 2443 T4 =EAZ T o] AHF
A= HRP-conjugated IgG (1:2000 dilution)S A3tk o
A ¥ %2 image analyzer (Fuji-Film, Tokyo, Japan)& A}-&-3}
of gAstaAr
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OP9 AEolA =g FF5d o A F28 83

FEHFFS A TAME FAH AT Fig. 4A°1X YESSE
©] 100 nM insulin(INS)& 2] TolA = AKTY A7t o

oot A FEES A TollAE AKTY AAHs7E Ao
A gokt) vk o] A gl 22l berberine(AMPK activator) &
A ol A= AMPKE Qs dojwtth Kl F+EE2
100 nM insulin(INS)S A& st AP BS28}A extracelluar
signal-regulated kinase(ERK1/2)¢] <l4tslE dehdlz gloy
Kfli FZEo 3 ERK1/2 <14bsh= PDI80509E Aoz
A ZraEE AFE HAFUTFig. 4B). AMPKS AAIQL

o8 AMPK] Q14Hs) 5
7V compound Coll 3] JAHA &skty. Afi FEES
compund C¢ &7 A& 7% OP9 A LA L9 Bgo] W3}x
+ Ao] ##&==H|(data not shown), oo tigt A7 1o
Aoz AtgdEt

compund Ceoll 93¢ =9 FH5L 7HAsH o U(Fig 3),
Fig. 4Coll A H ool kil F2E
o)
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Fig. 1. Effects of Herba Cirsii Extract(HCE) on cell viability in OP9
cells. Cells were treated with various concentrations of HCE for 24 hours after
differentiations were completed. For differentiation of OP9 cells, cells were cultured
in MEM-a medium containing 175 nM insulin, 0.25 uM dexamethasone and 0.5 mM
3-isobutyl-1-methylxanthine for 2 days, and then in MEM-a medium containing 175
nM insulin for 3 days. The cell viability was evaluated by EZ-CyTox assay as
described in Materials and Methods. Data are mean + SD values of at least three
independent experiments.
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Fig. 2. Effects of Herba Cirsii Extract(HCE) on glucose uptake in
OP9 cells. OP9 cell differentiation conditions are same as Fig. 1 legends.
(A)After differentiation, OP9 adipocytes were treated with 100 nM insulin (INS) and
various concentrations of HCE for 24 hours. Glucose uptake assay were
accomplished as described in Materials and Methods. (B)After differentiation, OP9
adipocytes were treated with 100 nM insulin (INS) and HCE(100ug/ml) for 1 hours.
Plasma Membrane proteins was obtained by using ATTO EzSubcell Extract kit.
Data are mean + SD values of at least three independent experiments. *, p<0.05,
« p<0.01 vs. CON group. CON: control, INS: 100nM insulin.
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Fig. 3. Effects of inhibitors on Herba Cirsii Extract(HCE)-induced
glucose uptake increase in OP9 cells. OP9 cell differentiation conditions
are same as Fig. 1 legends. After differentiaion, OP9 adipocytes were pretreated
with LY294002, PD980509, and compound C for 2 hour, and then treated with 100
ng/ml HCE for 24 hours. Glucose uptake assay were accomplished as described
in Materials and Methods. Data are mean * SD values of at least three
independent experiments. *, p<0.05 vs CON group; #, p<0.05 vs FPLE group. CON:
control.
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Fig. 4. Effects of Herba Cirsii Extract(HCE) on glucose
uptake-involved signal molecules in OP9 cells. OP9 cell differentiation
conditions are same as Fig. 1 legends. After differentiaion, (A) OP9 adipocytes
were treated with 100 nM insulin (INS) or berberine(Ber) 50uM and 100 pg/ml HCE
for 30 mins, 4hrs and 1hrs, respectively. (B) Differentiated OP9 were treated with
100 nM insulin (INS) or 100ug/ml HCE for 10mins. PD098059 was pretreated for
2hrs before add HCE .HCE induced ERK activation in adipocytes.(C)Differentiated
OP9 were treated with 100ug/ml HCE for 60mins. Compond C was pretreated for
2hrs before add HCE. The Westemn blots for proteins detection were carried out
as described in Materials and Methods.
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d Qe Ag 714 F9 st €3 Akt <
st GA KE FEE 8 UEA S9tthFig. 4A). e
AMPK ¢14+3}9] A o) 2 (berberine) ¥ Blw 3 wl A#) 5
222 AYF TAME AMPKE 9143tE #28 £ A
(Fig. 4A). B8 ERK1/2 A Al PD9805099} AMPK 24| #] <]
compound C& Mg o= HCEY 2= F55 S7F
E7} A E ATHFig. 3). ERK1/2 AA <] PD059098S A €]
g oA ERK1/29] 4137 ZaHE B &S BFE 3 thFig.
4B). H29 Aol osid A H AMPKE AZANA AT
oto 29 GLUT4Y ©l5& dAlste AS160 G AS 8443}
Ao ZA GLUT4Y MEEC 29 oS AAsts oz B
1YY, EF GLUT4S] A EE o]F 7]dd AMPKE| 3}9]
A5 AE7|HegA ERKY 8437t #odste A2 48 A
AT, ol Kl F2EY Y 4% S7MEIE AMPKY
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A el A eJst7] 2417 el AMPK
CE AAYe & kil 5=
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