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I] $.4^^>£ |H| J&. ̂  $7 ̂  ̂  A#f ? I &#}#^5^ ̂  JD 0J „ 

#y^5^^7 '^jL^'lt.'tij^o M^Ail-

5 ^-5^ ® Ji> ® l'5]^.^?itJc®i^^--~, 
(^MfO ^«®-t-^-o 

^V>TL 500 4, J-«#-£l§- ((^4^^)) 
2002 4 0 M. Sato 

fbj^ JU^^iilt ( Dehydrotrametenolic acid ) 
( Biol. Pharm. Bull. 2002, 25 ( 1 ) ,81-86) tfygJrt, % 

faflASjitMSA ( %p$ty'A.faztflk$j-f-^l^li) l^iijij 
>o^f 3 JU^^iilt (Dehydrotr­
ametenolic acid ) $£ $1JL ̂ 7 10"5 M, F^) 'JN 

^p JMbj^ JU^^iilt ( Dehydrotrametenolic acid ) sifi'J JL^? 110 mg/kg, 
^700 mg ^_k0 700 mg ^#&M 

WMT^ (I) # 

ij# 0 jk ^ -^- ^A#f ?I&#]$&&$ 
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R2 ^•§~ 
-*OCOCH3 DHPA 
-*OH DHTA 

^bJ^llLC —o PPA 
OH EDHTA 

{ij |s] fbl 

(1) ( GLUT4 ) (mRNA) ; (2) f 
( GLUT4 ) #]s£; (3) ( GLUT4 ) 

( translocatin ) (i£JJL|£] ) (4) Ifj l§#4l^^§r£j fb 
^(5) 

TTftjfcffiltiUM.mt^ i*7FH&jfe.#-, -sriEJD4^A®jfet^ 
to 

0. Ol^M ^T^ufb^if Jii^g 
Sato 10-5 M M t£ 1000 

^T, ^t: 

® 2A 3T3-L1 ® 2B 
-f (0.1 \M)ftft 30 0.01 jiM m~'bV$£L 

-f-ty'fi. ± ( n=6 ) *p<0.05, 
**p<0.01 ) fcb^o 

® 3A^i£^§lL(PA) -f 0.01 — 
H] 3B |s]( pachymic acid, PA) P^fi'J JHf , # 

PA#Jf] 2 #^P7V#>|]'J^, 
^-i^jl (n=6) *p<0.05, **p<0.01 ( ^f&0i ) 
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® 4 PA -f 
PA^ti® 2 'hBt*h 

(PT) PA 
o li#^-^^MiL ± (n=6)^^„ *p<0.05, **p<0.01 

ElUtb^ 
® 5A^ PA 1 (GLUTl )#iS^&4U*^ 

^0 5B^ PAJMH£j£f (GLUT4) #iS^&4U* 
# ̂ & m&VX r- [5] :AJt PA *t J£ 24 'h Bt, GLUTl A 
GLUT4 #is^& , lU&^-f- #K1 + fcfeiZAC n=3 )&•&. *p<0.05, **p<0.01 

( T^Pi ) #tb^0 

® 6 PA GLUT4 mRNA &$&#] ^ t 
J&^'J ( 0.1 jiM ) A 0.01 jiM PA *ti£ 24 'Mfr, GLUTl 
A GLUT4 mRNA lU&^-f- #K1 ± ( n=3 )^a *p<0.05, 
**p<0.01 

® 7 3--**$$?%) GLUT4 mRNA PA T-AIHi&^A 
o GLUT4 mRNA shG4-30 ) 

—^^SMLPA A.J\kkt *tS, ^^H/f GLUT4#is:^& (®7A) 
A^lt5l«^( ® 7B), ^^±#>#^^(n=6)^„ *p<0.05, 
**p<0.01 

® GLUT4#i^&, 
PA -Hr^f^i£ij 4 AU® J& ft I^H#is:^J 

^0 ® 8B GLUT4#i^&, ^ 
PA GLUT4 J& ft J&H#i5^)J ^ „ It#U-f #K1 + 
fcfeiZA ( n=3 ) (® 8A) , ( n=6 ) ( ® 8B ) . *p<0.05, **p<0.01 

L ( ) #tb^0 

(0.1 jiM) ^ I?] 2ML PA 
*tJ®24'hBt, li#^-f #Kl + #>fH£;I. (n=6) *p<0. 05, **p<0. 01 

#fM TF tfl -Hr^T >o ^f ® -&1 ̂  ̂7 ^? I &¥} # 
EP 1535619 A1 & 
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(lanostane) fSf- (96:4) %0GMJ>&) 
^,( secolanostane )^-#Hi( 'M,: f7Sf( 90:10 

$k 0:100) 
(lanostane) - f7 Sf- (96:4) 

Bt > JH-Jf^iL ( Rf) ^7>0.1; JL-f ( secolanostane ) 
H'J "J" O.lo —"*P~ $) i%-^-^LJ % ? 

ILf f ( 97:3 ^ 95:5 ) , 
(lanostane ) „ 

-}p-&f-£Bitfjj$3£, iS-^vX 

gafefoj 1 
26 ^/f, ^ 260 75%#T$#, =.^, 

225.2 
76.27 t ^L> -$r t ? K1 ( $L^8£( Pachymic acid ) ) 

33.4 Kl-1 (-£rsL&^Bit ( dehydropachymic acid ) ) 9.59 dfriiL, 
K2-1 ( (tumulosic acid ) ) 19.01 dfriiL, K2-2 ( 

( dehydrotumulosic acid ) ) 6.75 dfi JiL> K3 ( J> -?ljp-§£- C ( poylporenic acid 
C) ) 5.06 mg, K4 ( 3-4t ( 3-epidehydrotumulosic acid ) ) 2.46 
Z£j^J o 

2 
1 125 j^V> 1.3 6 & 

fj&tMUfc, 22.26 jL^W#o ^ 95%#&>0#>£#F—&¥ 
45%^? it, 

j&Bt^# T# 17.4 
^#^^>^^^ 264.78 4^4^:^, &t, Kl-1 159.7 
Kl-2 56.96 dt; jL, K2-1 24.43 4 j^, K2-2 8.8tj^, K3 9.84 t^, K4 5.05 
t&o it>&ij#& %Lo 

3 
#*£16# 10O/f, ^ 800^7^# 3 ^Bt^, M^P.^50 

°C , ^ 5N NaOH "f >£>£.£ pH=l 1, 3 'h Bt 0 ^ 
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800 ^TK, (i]Ji VX NaOH ijf JL 
pH=l 1, 50"C#>£#^ 

10O/f>£>£, #^7v3NHCl^pH=6.5, f 
iM. )/Li//£.#7 ? -^"^> 40 L H2O ^ 1ij'o/f/L^ $) ttj }/u//£.#7 5 8 L 7.K-

( spray dry ) , ^-7 380 g 4 L ^>i|^'If^-fx.it#^-H-
&, 238.9 J^V§-

(TLC) HPLC 
$, K2 214 mg, K3 23 mg, K4 24mgA^J: 

K1 4.52 mg, 265 mg i&o 
ikU 4 L ¥] 50%)i|, -£It 50%^)i|if ?Ki#-, 

, "S: JL=- & T# 245.7 50%)i|, *£ TLC 
^ Tf: it r- r-^ ̂  -f^ ^ ^ •*± HPLC i£ ̂  , 

K2 214mg, K3 23 mg, K4 24 mg K1 4.52 
mg, 261 mg ^,„ 

4 
120 L>g# (2ML 95%) ^ 

i^24',Mt, #$ 
#265.2 j^0 ( 6J&: 95%f 
$f= 1:1) f7'J 
-f- ̂  HI 246.9 ^ o ^'J^l ^ HI M , it^^'f 

~t 10-40 # fr-J , flk) |) Merck 4^^), Silica gel 60, 
70-230 mesh„ ^^J^f^/f7®!- ( eluent) , 96:4, 
90:10, 0:100 ( eluate ) ^M3L;f ^^/f-;£ 

( Thin Layer Chromatography) ( % >R^? — M* f7 

fe: f7 Sf-= 96:4 ) 1^] 
J'V,^f7- ̂ f7 Sf- (96:4) 

PCM 78 PCM 
3.%$] 6>HO,o IL¥J&: fSf (90:10) A (0:100) 

PCW-#^ 168 jLo 
PCM^^i£--#^—IL¥J&: fSf (96.5:3.5) # ̂  

( [s] Ji^^M-ir^i. ), i£j;— -%_>%•)&( lanostane ) 
Hil^Kl (K1-1AK1-2) , K2 (K2-1 AK2-2) , K3, K4, K4a, K4b, 
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K5, K6a A K6b„ EP 1535619 A1 
Jii^Kl M. K6b^^j#, £-&#JJPT: 

HOOC 

Kl-1: R2 = OCOCH3 

( ( pachymic acid, PA ) ) 

K2-1: R2 = OH 
((tumulosic acid, TA ) ) 

HOOC 

Kl-2: R2 = OCOCH3 

(#t±) 
( dehydropachymic acid, DHPA ) ) 

K2-2: R2 = OH 
(#L±) (£•&&&& 
( dehydrotumulosic acid, DHTA ) ) 

HOOC, HOOC, 

6 " l5 

K3: R6=CH3, R5 = H 
( C ( polyporenic acid C, 

PPA) ) 
K4a: R6=CH2OH, R5 = H 
K6a: R6 = CH3, R5 = OH 

K4:R2= a-OH, R5 = H 

( 3-epidehydrotumulosic acid, 
EDHTA) ) 
K4b: R2 = (3 -OCOCH3 R5 = OH 
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K1 M. K6b 
15 K1 M. K6bo 

K1 K2 K3 K4 K4a K4b K5 K6a K6b 
3.0 g 6.2 g 1.93 g 0.55 g 66 mg 86.8 mg 47.6 mg 21.4 mg 90.7 mg 

5: flfcJMa]#-
faT&}&&%}&&%%&&} 4 PCM 

% 30,000 

PCM ( 15 wt%# K1-K6 ) 11.2 mg 336.0 g 

^4o§lt#] ( Sodium silicoaluminate ) 5.0 mg 150.0 g 

( Starch Potato ) 378.8 mg 11,364.0 g 
B&4M. ( Mangensium Sterate ) 5.0 mg 150.0 g 

'Mt 400 mg 12,000.0 g 

PCM^MS§lL#)^J^ #80 3 (mesh) -3> 
#60 il H it ̂  #40 il iA/^i'o' 

^ 1 #•? 1.68 mg ( 0.42 wt% ) 
##&$/f^Kl-K6o 

&%Qo DMSO (9:1 ) 
Jfc_k, (well) ^Afjp#>4(|fH-"o 
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i. 
3T3-L1 

2-3 *L&, JF&M-

^7 GLUTl, GLUT4, 
•fr£BlJtfLJj&-i-tfj GLUT4 ^§r&|i U -J^jr , Ja-^f ij 
MitA4lt4Llk^, jMtTPfiiJM'I&o jth 3T3-L1 ft 

3T3-L1 
J^JKrfejJ&^? — F&-f A#JiELi£ ft 

i£M:&y$-fe0 

1.1 JtfJ9*r*9jfe&#-
3T3-L1 i$fl&-f~ DMEM ( Dulbecco's minimal essential medium) A 37 

°C3g-#^ (5%—ft/Ml, 95%£4U ^JitDMEM^10% 
j^^jkyfj- ( calf serum) , 100 IU/mL 100 ^ig/mL §k.%i^7L 1%#'J& 

[& 0.5 mM 3-
•rr T Js-7-f7 ( 3-isobutyl-l-methylxanthane, IBMX ) , 1 ^iM 

( dexamethasone ) , 10 ^ig/mL Rk&iik]^ 10 % FBS/DMEM 
2 ZL, 10 ng/mL Jlk£j-$;tfl 10%FBS/DMEM 3g-#->£t 2 

2 4-6 A. jthHt 3T3-L1 
90%^ & ( adipocyte phenotype ) ^PTiit^T 

PBS 3T3-L1 # 
0.2% BSA/DMEM 3£#->£3g-#-i±$., #-f- 4£<, 

1.2#fl*$##i£4M&fi4U& (mRNA) $*tij9*J9*rfeJ&&#-
^'J ^ •$§ ^M^P^'J 10 3§ 4 ^J[If-^J[ 

( TRCN0000043630 shRNA, t ^ !%-& 0 t , £ >f ) & $L 
3T3-L1 (shG4-30) , f 4 M 

^ jth# fej ^ J!B Jft" £BJ J3&i£/ft o 
1.3 &aj$4 #&£&£#^$4frtiJ9*Jfr*9J&&#-

( HA-GLUT4-GFP, Timothy E. McGraw If iH, Well Gornell S. 
^Px. ) Lipofectamine 2000 (Invitrogen, CA, USA ) #J^'J 3T3-L1 
jftvfemMt, G4i8 m4r^& HA# 
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& ij 4 #i£^§r & #5T ij ̂  

2. 2-M.^f 

# 3T3-L1 6-^L3g-#-Jt_]L3g-#-, 
# 7-12 ^ 3T3-LU®J&^^^J^JfrfejJ&^, "T 

JD ^i£/ff ij ( & 
0.2% BSA/DMEM ) i±$j£, ^1*1 2ML# ̂ .^ =. ̂  ^ ̂ jk>t 
£wJ3&3g-#->£, &^2-6 'hHfe, it, ICRPli/f 
>£ ( 20 mM HEPES, 137 mM NaCl, 4.7 mM KC1, 1.2 mM MgS04, 1.2 mM 
KH2P04, 2.5 mM CaCl2 ^2mM^ §^3t( pyruvate ), pH 7.4 A 0.2% BSA ) 
•f 37°Ci#^ 3 >bH&, #i^7v 0.2 ^iCi/mL ^[14C] 2-M,M#j# 
[2-deoxy-D-[14C]-glucose ( 2-DG, Amersham Biosciences, Little Chalfont, 
Bucks, U.K.) O.lmM 2DG # 0.2 ml fj KRP 

5 PBS 
f ^ 0.2 mL ^ 0.2 %SDS 10 |JL 

UniFilteril: t( Perkim-Elmer, Wellesley, MA, USA ) 
•f 37°C $r ^ 1 "f~ ^, #•t 30 JIL fr-J , ^'J ^ #Jfc 

( TopCount, Packard NXT, Packard Bioscience Company, 
Meriden, CT, USA ) ^/f„ if ^ f 
6 ̂  $ML, WWui# £ t ^ m # ft f ̂  # 
( nmol/min/mg )^~4tTF „ •§:&Jfi^UlL"5!"^'J Jl] 't S£( Bicinchoninic 

acid; BCA ) ijCfi'J ( Pierce, Rockford, IL, USA ) i'pTv 0.2 ^iCi 
# L-[14C]-f 

*JU^3T3-L1 
^^ T*1" ij £}$t^ o 

3. *J-$J1^4 (GLUT 1 &4) 
3T3-L1 

t, 3T3-L1 
|5] 24 'hBt, 

PBS #^V> 0.2 ml NP-40, 150 mM NaCl, 
0.1% SDS, 50 mM Tris-HCl pH 7.6, 10 mM EDTA, 0.5% ^fUJS^Jfc. 

( deoxycholate ) , 1 mM PMSF, 1 mM Na3V04, 10 mM NaF, 10 mM P-^lx. 

- 13 -



WO 2011/022944 PCT/CN2010/001290 

la ( glycerophosphate ) , 10 ^ig/mL -§:& 
( phosphatase ) 30 ( 4"C$&JLT ) » SDS-10% 

Jpli^ polyacrylamide , #;# JL PVDFM( Millipore, Bedford, 
MA, USA )„ fj 1 $tfr( GLUTl, 
Abeam, Cambridge, MA ) , 10 4 ( GLUT4, R&D systems, 
Minneapolis, MN ) , 7L P-JW^^g-^j ik>fa ( p-Actin, Chemicon, Temecula, CA, 
USA) , 

4. (GLUTl&4) 
$}J$ Z-i:( Q-PCR ) *f 3T3-L1 

(mRNA) 3T3-LUItJfr^J&, 
^^^=-^#^^24Jf] TrizoH^'J 
(Invitrogen, Irvine, CA, USA ) RNA, jftfL 1 ^ig RNA 

( High-Capacity cDNA Reverse Transcription Kits, Applied Biosystems, 
Darmstadt, Germany )# mRNA cDNA„ 10 3§##iis:^ 1, 
f — ?I-f (primer) , SYBR 
Green Q-PCR ( Applied Biosystems, Foster City, CA, USA ) it $iMrpJJ'J 
M( GLUTl A GLUT4 )Aft #M( p-actin), StepOne v2.0 software 

( Applied Biosystems ) ^ AACT >£"H~Jr'N^ ® jLi&iJL „ 
5. 
5.1 4 ( — ) 
>£. 0 I7 Jft"£] J&^ 10 #j t» 10 ## 
4 ( GLUT4 )#i5:-§r£j ft I^H#/fi( translocation )^'J^M( plasma 

membrane ( PM ) )ifr$'i4<:M 3T3-L1 
fin M~iftfit #] 10 t\ 4 #i£^§r & #^'J ̂ M#] vjJ'J % #] 
3T3-L1 |e] )%LjjL^j£3^ 

2 'hBt> ^ 1^] 
( 16,000 g ~ 200,000 g ) , ( plasma membrane ( PM ) 

fraction ) (low density microsome ( LDM ) ) {±! ( Liu, 
L. Z. #•; Mo/ Bio/. Cell 17, ( 5 ) , 2322-2330, 2006 ) „ 
f '1-±^^^^3T3-L1 

- 14-



WO 2011/022944 PCT/CN2010/001290 

M (PM) 
5.2^f ( —) 

HA-GLUT4-GFP ^ 3T3-L1 96 #,3g-
^ Jr, ^ ( Govers, R. #•; Mo/ Ce/Z Bio/. 24 

( 14) , 6456-6466,2004) „ 3T3-L1 
'hBt, Jf]^PBS # 

^ 4%j=~ III f7 ®£- ( paraformaldehyde ) -f" 3C ̂  T ® J& 15 , 4ic4t" ̂  ̂  
PBS 2-3 #^7v4f>?t HA # — ( 12CA5 ) 2 'hBto ^ 
^ PBS 2-3 

( rhodamine-conjugated secondary antibody ) ( Leinco, Ballwin, MO ) 
mt 1 'h Bt o ^ ̂  PBS >f 2-3 it, # ̂  ^POLARstar Galaxy; 
BMG Labtechnologies, Offenburg, Germany ) 

( rhodamine ) §r& ( GFP ) ¥}M.( Em. 480/Ex. 425 
nm A Em. 576 nm/Ex. 550 nm ) , 
iffe HA-GLUT4-GFP » 0 % HA-tagged GLUT4 

JiBt, W# 

3T3-L1 
## A ^$<]ii(f , £,3T3-L1 JtJfrJ&^^jk>t£wJ3&3g-#->£3g-

|5] 24 

'JN Bt o ( glycerol assay kit ( Randox Laboratories, 
Antrim,UK) ) i£#-feH& # & ;&$'], 3T3-L1 n fc&¥}$L 
^ =. ̂  #1-H-}&# it! A#t^ o J& 
ft §lctH& IB^VU'J^'J Jf] >&( Oil-Red O staining ) ilt# 
( Ramirez-Zacarias, J. L. ^r; Histochemistry 97, ( 6) ,493-497,1992) „ 

100%^-^Sf-, #r>U'J 490 nm ^ 
mmmt& x n ^ ^ T 
*f Jig Jfr j& ft =. g| ̂  ft M „ 

3UM $1^ ̂  |5] J^-f—#^T , 
® jth -Hr^f>£ ^ ^ fb ft: 
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2 ) 2A PJf-iF, 2£ 

"MJiBf yfa^if yfa0 -kv&^f 100 nM Jik&jlfcM—-lH£j%MpA>\t0 ii— 
2 ^p®2B^t^, JJg#5r£wJ3& 

2 'h , ^ t PA), i£^§lt( TA C ( PPA ) 
•f 0.01 \iM .^if &&]$%&>M. 165.89 %, 142.5 %& 147.9 %„ 
-&1 ̂  PA if ;^iyl: Jl;^ JL^ , #" #J ^ PA „ 

S] 3A^L^ PA 2 
'h flt^if ^P|1^? J5^ ( if yfa 165.89% ) , ^h PA F4#^f #Uft6^^f &*, $t 

^PA^l^iMHt, if 209.84%, 
3B #f^0 

^O® 4^M^> PA ^i5L%-$ tLtf] fin Mi®J\&, 

10 Irj fi'J ( PT, phloretin ) J& %&$*&} —fej J& 
o m%X $ut Jfg JfrteJ&fctij#j##is:^M 

( GLUTl ) , ift&jiygflsr&iJM ^7 f ̂ ##ie^-4 ( GLUT4 ) 
#i£^r & , it PA if ^P GLUT4 ^ if Mt ?M£„ 

( 2 PA 3^t#i^ 
4 ( GLUT4 ) ZUt&fe( mRNA ) 

® 5 NrM-^, PA, ftM 24 
1 (GLUTl,4) , i&jfiffe 

PA *f GLUT 1 A GLUT4 Mp&, *# ̂ ^, PA A%4Hi& 
GLUT4 #i£^&4U*^3£^ (® 5A) , GLUTl #i5/g-

( ® 5B) „ 

^IMiuS. ( Q-PCR) 6W4f iMW PA *$& 
$ttfj 3T3-L1 

( mRNA ) ^ te, ® 6 ^ ̂, 1 ^iM PA iHit GLUT4 ^ ® 
4li*.£ 228%o PAJM^'fifi'P GLUT4MA^&^4U*^f^0 

^ *h, -f GLUT4 ^ 
3T3-L1 ( ® 7A) , if#, ̂p® 7B 
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PA GLUT4 „ 
( 3 ) PA GLUT4 ft 

GLUT4 ^^J3&ftJ3&H#^iJ 
(PM) 

tfj 3T3-L1 GLUT4 & ® 8A 
(PM) Mi-^-^'J 

0.01 uMPAlfJtip GLUT4 141%, 1 ^iMU'J 
if 328%)o HA-GLUT4-GFP3T3-L1 

PA ^i£#5M£^?if fa GLUT4 
^>J^IJI#f-HJL ® 8B Nr^sjy^ij-f PA ^|J-J- 1.0 fiM Bt GLUT4 

fait 2.71 &. GLUT4 
#iE£- 6 ## f'J ̂  M #J ffc j]. 

( 4 ) PA At la S ̂  
JL fej J&ig- #- :A fr-j it Jl 

PA p^, 
(##) ̂ JKr^ (#&#& ) tt^. ® 9£#^M>PF, 

PA 24 'hBt^, 
137%, PA ]#>&#& 1% 70% 

^To ^ 
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(I) I 'Z 
°H0SH3 ^eH3 %9H 

-HO^H^5^ -H0SH3 ^eH3 ^ ¥ 'q^"(eH3) 
3 = H3" ^HO VH ' 41 # ( eH3 ) 3" ( SH3= ) 3" 

•HO^H^e^ -H0^0= veH3030^s^ • eH3 ^ V 
(I ) 

^H^v/^oooLa 

(I) Mf#- "l 

* * M? "* 
06ZI00/0I0ZN3/I3d mZZO/IIOZ OAV 
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4. 1 I'J^O 

5. 1 
6. 1 -& t 
7. i 
8. Ml-gr#. 1 

(I) ^ ̂  E ̂  . 
10. —#^Jf] —-#Jf] -^>u^fpr|#L^^ 

^ 1-60 $i%tf}fo%)gr%L 1 fs)ftiLtf}^-&%%L (I) J-^Ji^W-f 
^-l ̂  feo 

11. M^10^Jf]it, 
%& (I)o 

12. M^10^Jf]it, (I) 
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HOOC,, 

HOOC, 

13. 10 ^ JU it, M'J M o 
14. 10 it, -& t — 
15. 10 ^Jf] it, -& t 
16. 10 ^Jflit, 
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