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FI* FARRIT AT E R S PP A B M PRI L R A
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b R eI 2 5 F § F RGF ke forg ispk 8 C18:2> M eh CL6:1 £ C18:1
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T4 e > ¢ o Bﬁfr;i’ré\ﬁ%aﬁri’lwcﬁw’?é?]ﬁf#“éi‘_ e %I‘ﬁl‘f‘a
BPUERTEIRE ZFEN SIS PR URF R U AR
;%L;:* 7R T URBFAST AR B Y AR TREL S A S
R R S E R L T AL o e R S A Gl S
P A Feng i (7> 2001)-

¥ 4= peH b iy (medium-chain fatty acid, MCT ) «g % § &2 (S e e
AT A28 50 & > A5 # MCT T*'f']'** KipF T ? L iE P;m,}%,gg » F|H B
FOF R AL SonandE s T R U B - AR § ¢ ek 4é7g 954 (long-chain fatty
acid, LCFAs) m & i& &iz #r % ehP 9sEL (Schizas et al., 1967) AT RS BEF
Ak a P gp et 7 v MCT ¥t P 3m e (8t R F s kAR T % Fwh (Rouis et al.,
1997 ; Eckeletal., 1992) - #4085k ? 7~ 3 T4k 4 MCT mF;,k%:fn)(n L ERNEERY
B D =Y B e A 2 2 & MCT » Raimle v anfy §di iy
f2p= (lipoprotein lipase, LPL) /B4 1w 2 se L% & % /58 1 xiggf%mﬁx
to BT MCT ¥ U3 &5 d = T'%ﬂr’ﬁ?'ﬁé%ﬁv%ﬂ 7 L (Han et al., 2003)
PRz g MCT v 5 d #rd|3t 8 9F w2 £ 55 VLDL » i&d "% 147555
H.eh~+ ¢]» (Tachibana et al., 2002) R oo P A BH WA iqdrPE DAL R R
L RERAR R S RS a‘&/?l BREA T P A B W A > P
il ’F o VAL ke A v B r g QKB_ i F3 e e B 4 EBETHhAIRZ AT
d % ok g ape S d B 4 ﬁg PR R S R R i 4 TRy

PR e B & R R AT T P R BN Ry ke By g st £ 1A e
3 % A RRIT R B RPN e 4 Tk L aus & S 5N F T RO F B R
PR AP G P AR M P iR R L B AT YR RS P 4
Z ﬁqéaqtﬁ—;éggxl il AR TRER R LR N AREE S Sy ;L Bl o Hp i

RN APTR R RS B Y e AR e e T D
G R EARNEE: B R AR R A s b IR E S L S A O r‘%%ﬂawa CAREIRAS
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< petit
6B St

BpEGRApFAFELRIF L a2 - B P 2w I ER R £
P AF S R AEFERRPI rE- ER DO LI Ry E L § TR
BT AARIT7TEAREP o ¢ pRpEARELE2RE5FL4FIFELE A A
RiZ230 27 7§~ (fFocke k4 § > 2008) -

ERPABPHERLD P 150 E R AERTAESFE L AR

F1#* o ¥ L & (White Cornish) = #tse< ¢ jf = (White Plymouth Rock ) # g7

L
=)

4 A2z 7% p #t (Austic and Nesheim, 1990) - v & p 5g2 £ % F o 334 ¢ [
ﬁ"’J%4%mﬁﬁ%%ﬁ#’ﬁw’ﬁ%¢m%wtmﬁﬂiﬁ**é%ﬁ
(Leeetal., 1985); — 4r ; SR RY J P BT T 5-6F# 2 L o
e A METE 20 2725 (B 2001) 0 et o 6 fFREG 4 AL A
o4 E8 mmﬁﬁ’wﬁi@ﬂ%jﬁ@ﬁﬁﬁ%ﬁ@~&ﬂﬁ3ﬁm%ﬁ°

mpAEB0#EZEFdep ReHiled "P‘ﬁﬁqﬁgl}ﬁ?gﬁ-ﬁ?s‘i’fﬁﬂ\ g
AR L P R s R E (£ 019925 F 5 1002) 5 gt 0 DR
ﬁi%%%img’ﬁajﬂﬁimﬁﬁ%ﬁgggﬁo

SR e s RER

SRS R AT (ER 5 BAFAER R AR 0 R KRe S SRR T %
# 4 (Goodridge and Ball, 1967 ; Brady et al., 1976 ) » 4 * 3H,0 17 4 e eh N
B AT el 0 & B MC R 5 Res e ftipend % (Leveill et al., 1975)
v *K}f Iﬁﬁi""ﬁﬁ % 1? %L L AR e )P‘r 54 mﬂ? o FO ¢ ’fﬁl 5 ﬁﬁ%‘m}“ﬁ;ﬁ 65~70% 77y
’FWT 4 F_EaraFgge 27, m 30-35% £ 48 H 8 %4 £ 2 (Saadoun and Leclercq,
1983) - it — ﬁP125 Ei&mﬁ”-ﬁﬁﬁﬂilﬁ¥&wﬁﬁma%’
ARm SFEE L el W e ST Ry ’E‘r“‘ A Gt B AP E £ d09 H 4 (Saadoun
and Leclercq, 1983) o p* b 7= 5 P34 .6 2 7 bt & MF5H mﬁq (i
3 60“‘70/0%133;11’951 ’JF,sE’_f%i ’ Lg-l_f—fvf SFERE X T g ikl ’L«m”q ’Fﬁ v ik R AT
## 74 7 ¢ 80~85% ( Griffin et al., w%)oﬂé%?1%@¥Wthwq?P@#
%Piiu"}wm%;pﬂ%ﬁé¢mm}w_%¢€$u@ﬁﬁﬂ&ﬁﬁ%
Fodd "Re s k@@ ales -

PR R AR E MR &R Fp 3-v (very low density lipoprotein, VLDL ) .‘rx’ﬂj;‘@?}
# > VLDLY ch7 A & %k p &4 o375 d SCD& S ehjd e o ] RehF % ¥ >
$SCD null mutant-|- & (SCD -/-) & 4&% 7z %5 F ekl » B iFagin i w2 & & =
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fe ¥ fig T & SREBP-1 ~ FAS{-G3P (glyceraldehyde 3- phosphate ) % f=7 i &
SAPBE AR FI ARG H e o F ALY e pe (oleate) dnE BB £
B ff AP T ;»#/zﬁipVLDL’W, G E 3 g s e 1% (Miyazakiet al., 2001) »
#-gp e+ imre (LeghornstrainMhepatoma, LMH ) 4 a |3 4 ~ * 7 SCD1 DNAZ &
# #SCD1 DNAz % Iﬁj\%“' o B Iod Ry S oL~ F 3 SCDLm
e = faH b fy frRktp g 0 A 3 F & HSCD1 DNAm e E'Jia:ﬁ.fﬁh > ('Latasa et
., 2000) - & 77 SCD1A 7|7 #-ryvpphed 5 4 a8 foig sk » @ # e foig Bk 5 =
ﬁ‘fx H g frmin & & hm SR B 0 T USCDIH = feH Mg cdaff FEHRT £
& efg B o
b Frd P B Ak i F & 2 150 nm I 300 nm et B ek
(chylomicrons) & » 3 = %> 2 5 d §FINE » fATR G Y o A Haga ] 5
BT ORI FE o TG g S ety A & K150 nmen R ek
( portomicrons ) E & it » AFF 4 r% %k Lk st @ (Noyan, 1964 ; Benson and
Rothfield, 1972) - & #g cnf® # "% jick>{-VLDL } % 3 B4 A 3% (apoprotein) £
vf F 3gVLDL 1 ¢apo-B-100-+ 4 4p o2 (Hermier et al., 1984 ) o F* # #% i 7 ¢ !
TR RN AR S I 7 N TR € B IP EROR &
Jf:r‘ (Griffinetal., 1982) - ﬁ’ﬁé’g““‘*“ BN VDL & %k > @ :lfzv‘ ~ 2R
A enz Y b fig 4 VLDLeA5 58 5 e (Blueetal,, 1980) ° & 7 = fa4 i fig %5 &
i & % 3| kv "y fEpe (lipoprotein lipase, LPL ) ~ #Ffi 7y *% %) % i AL & 45 fis
(IeCIthln cholesterol acyltransterase, LCAT ) ~ 3%%; % f= ( hepatic lipase, HL) = f&
Frokfz s B x LPLE s £ 8 0 LPLT #-2 B i fig -k f2 5 % Wk fo g o;@
P ik ek s e~ SR  Jge 30 LPLGE & (Bensonetal., 1975 5 1979) -
H b P AVLDL 2 P PR i K i 18 B 7q 36 S50l 0 AT e E R R {oRE g E!'Hi »
® % & "5 3¢ & (high density lipoprotein, HDL ) # (Behr etal., 1981) ¢ iz %
B SRR E R FRASESVLIDL 395 F B R ke T
SRR SRS R UG AL N i A ERC RIS b Iy S B ER
= FLERE T A A& (chylomicronremnants) % ¢ B % /& #5 3-v i (intermediate density
Iipoprotein IDL) - F]pt e S ap{e 5 GpM N 307 F 577 hpF > IR IAERE L
Fadew ¢ ARG T PR e B e Y o FUBRIRAR > T S A G 2
L),:}.Iji@ A% %8 (chylomicron remnants receptor ) = LDL-$£% %8 ( 3¢ ~B/E
B BT LR H«?&T’ ;L*?IDLEJNf'stI“K@)i a0 FHERX W (LDL
receptor ) & » MFHRA R R 2 F IDLE 5o ded AR d o - = pl W
AN R L IR LR T Eﬂ?IDLﬁi;iiéfg E :k&%}i s 3¢ & (low density lipoprotein,
LDL) (Norum, 1992) - 2Am 4 #:eA B 4ld AL 2 P9 » F L § 5p e
o vRpE S Mg o fug M (Bensonetal., 1975) -
SRS GATR TATA A R B CPRE G & F SR 4 o g0 3
te LR e A F R R Y PSR FEF LR LS o F
Fofr d e foig Bk A R RSP Y N LR A PN oy i

‘.
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Feig i & (F% £ XA dp L g infiio R Ap £ A & N DR EEH AT Y - B
cis- 4t - + ﬁ%c»%'-\delta9 i d (%4 Biedr L B2 EF) 755 o PLiEfEd &
WA A e pr A 2 E{rprie 7 0 AT ¥4 % palmitoyl-CoA -
stearoyl-CoA # 3% = palmitoleoyl-CoA {= oleoyl-CoA (Shimakata et al.,1972) - 1
## % f& (palmitoleic acid) fvié f& (oleic acid) #7535 mre @ 3 fim% ¥ kg fo
Z A W fadffeni & 4 (Strittmatter et al., 1974) > ® A *q & (stearic acid)

HdE A d frernt G| E B MmO B TR 2 - o Lt Fant BN LB T
e T R RO S B B SRR R TR ¥ ¢ & 3 % (Enochetal,
1976 ) -

¥ L 0% 3

ALY Pk i S i d BB ) byl 0 A 2 5 F 58 (glucose) 2t i
5 s (pyruvate) £ 3 5 ¢ figtf is A (acetyl-CoA) » B 5 & X Fgippe & 3 o
A 7 (Tanaka et al., 1983 )- ¢ figdif is Ad #535fk & = fis (fatty acid synthase, FAS )
PIEH & R FginEk o P inEk ¢ aopalmitoyl- CoAdrstearoyl-CoAR o A g fipdf fr A
3 4¢ {v fi= ( stearoyl-CoA desturase, SCD ) i® * # 3% = palmitoleoyl-CoA {v
oleoyl-CoA o {7 17 i fs friv B 20 g W1 lm¥e @ 3 A #e Y Bz Y W g e AR
i & = 4 o FAS¥® SCD* % PPARy ¥ sterol-regulatoryelement-binding protein 1
(SREBP1 ) 472 5 FASE2SCD i * & = ez faH b fig "1 M % & #5 39 B (very
low density lipoprotein, VLDL ) 35 ;¢ ﬁi;—l DUERGE N TETR K S AR T
ik oo iz VLDL%C ¢ e 3¢ = (apolipoprotein) 1 & 4 5 & f& > 4 %|apo-B
2 AR g A R-pFdp 4 R eapo-VLDL-I1 (apolipoprotein-VLDL-11) o 4 #f %5 i v
Yo ey B P AR po. (portomicron ) £ 58 B N SR R R K b ¥ .ii'é’ﬂi%]i ¥
BRiE 7 1 3 Bensadoun and Kompiang, 1979 ; Krogdahl, 1985 ; Sklan et al., 1989 )-
B RS I BRI A R T ATL AT A R i T A N AR
apo-B# 4apo-VLDL-I1eVLDLA) ;8 8 »~ n J]% o 4R 42apo-BiAVLDLA & i e kK
FI* B85 > dodep e rg 9 e S gdkapo- VLDL-IISAVLDLR] A & 4 “r &
BT iT 5 kx> @ * (Walzemetal., 1999 ) -

%~ rg R AR
-~ B;‘aj@_%‘iﬁﬁg

oV imEe WO AR R e A BT L TR R 20T 2 e T G L A
< #f 0 Ahd 7p i sk (brown adipose tissue, BAT ) #2d 4 #5395 e ' (white adipose
tissue, WAT Jo 2>t 2 Hr R o 302 G F|2 H BB adLhL B a5 973 F o

Bl BRI AR PR ot A SRR Y B i A I PO FEF A ok
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e & % % B (Albright and Stern, 1998) ; B e § 2w F 2 d 3% 5 M F i
(2256 2~10 pm) % % 5%z #7144 (Murphy and Vance, 1999) » ‘¥ % &
T2 dmme ¥ o dmse h B B R AAE - i e e g B R E R 4 Al
BHFHEDS2L 44 > 3 R FH P AL REFR 2L 5 30 -1 (uncoulpling
protein 1, UCP1) » UCP1 43 5 H4bd #3 9 i sk enffenfl 7] (Klaus et al., 1995)
FHEUCPLVY a4 8 5y § T §F (Rlcqmer and Bouillaud, 2000 ) -
AR P 0 ¢ R s BGE 5 vk ¢ 2y i S (Albright and Stern, 1998 )
ﬁisﬁA\##lﬁg PN RN R S R ,x~§ﬁpx TIRES ALY 4
2 A5 e0u & Py Bj;_fg_gf%l;iﬁm)?é R R= = s P 7}?; (2 2% 10~100 Hm> IRHEER
FIL P ip F AR I mre g a &R R FA (Murphy and Vance, 1999 ) - #
PP s BlF FHFEHE SRR A E > RH I L A PIERE- BRE
T BT § B R § har £ (SR = piH W g (triglyceride) 97
SRR RmE N > F 2§ B L PFRIE TR (E* (lipolysis) o #-E A i
A LR EE T A U Sk ’Jﬁﬁ&ﬁ’ﬁ # (Darlingtonetal., 1998) « v ¢ #; %5 %
;F‘«F‘ #-3T 60%3% 85% % A Fq 0 H P = pey APl 90%3 99% 0 H AU E
B PRI VAR~ 2 4 B g ﬁ pat i~ PEFEIEE  fo I PEEER S AR T (Albright
and Stern, 1998 ) -

~ B ”75.3_'1.%‘? ¥ 5%

IRSFELER eSS R B R B B Ap R
R LG FRER S ARF BELE AR IR EL RS L4 (Kim and
Moustaid-Moussa, 2000 ; Morrison and Farmer, 2000 ) - F]= g #3%5m%e L 5 4 i

1y EEEA ML =8 o SAEIUIL AL - B s Rl PR

4 Adiponectin (7= £ AdipoQ & Acrp30) - B F b3 e iR ¢ k-
d R e m e 505 B F T et e aehgE B4 F-v (Scherer et al., 1995) 5 7 3
kg adiponectin o 3v Ak i i ¢ R M R (Arita et al., 1999) > @
adiponectin ¥ it 2R\ i £ T gEen & B oo %m*‘é% b %% (resistin) > 5 "y ¥k
LA /g,mogf—% 7 — ZV;\FM;; R ‘f%ff\/ﬁi’ff’"" Bl 4 X % iz'krﬁ ag ALk Q%‘: S R
resistin 2 I ¢ FRIL § F g (% K (Steppan etal., 2001 ) ; > 48 ¢k 25 5% |
Bor resistin € ] 22 7 95 dm ke Ao it Ap B AL Flend IR FQt resistin ¥ i A - fE
MEL W AR N2 g g s e chAs A (Kimetal,, 2001 ) o pb ¢k o P ik dm e o1 A
wm@W%(mm)ﬁﬁ—ﬁﬁﬁ ek o BASHEE B AR
FHL T T M AARREE wﬁv#ﬂ?.‘%}“ N SE L L sl Ry T VR

v F g3kl % ans s E + (Considine et al., 1996 ; Frederich et al., 1995 ; Maffei
etal,1995) - A3 B B E T LA L E TR BB F AL &S
ERME TR E DL RE T €T (ConS|d|ne et al.,, 1996 ) > %8 & 3 4o pF
g2 i 4e s 8 (Kolaczynski et al., 1996 ) o i 3f 7+ Kok & R g Bk
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BrESEETE ML F TS BT Y W 4o £ A (Levin et al.,
1996 Pelleymounter et al., 1995 )- # is 7= 3 4 acylation stimulation protein( ASP ) »
ML E T ?{'J:‘%ir%“%’%r%ﬁﬂﬁﬁ%lﬁ?i faH b g st EIBENERT
( Cianflone and Maslowska, 1995 ; Maslowska et al., 1997 Sniderman et al., 1997 ) -
FRIGBeE A E G A REG TP BT A RAELAD oL
AR MR o doIL-6~ 1L-8 -
FRE N A gintmie X3 R G RE A e it 0 B A usE 5 5 M

SRV TR

S Al
P isimie PR FendefF T o4 P F 4 & iF (lipogenesis ) ¥ o B4 iTH
(lipolysis) F i R en-T ffméridg_o

(-) =

AP EPE S i R RH 2 L A R TN S - A D
kIR 0D AP ? Aok A g ed T R T B 5 1 S
L EA R F oS SRR S o

PRt VN F A S g i ehd ¢ 0 1 R & 2 E T S ks (mitochondrion)
P fr e (pyruvate) § 10 % e s A (Acetyl-CoA) s ¥pse
(oxaloacetate ) 75 = & #5 & (citrate )> @ & £ 5 d ATP-1 5k ~ f#ps ( ATP-citrate
lyase) 4 fiz= ¢ fpdps A & fpe ft o 54 o falf ' A # 1 ¥ (acetyl-CoA
carboxylase)) ¥ #-¢ fgd#f fis A2t 5 7 = fiedd s A (malony-CoA) » &/ A5 = 7
WHe o B IREA™ 5d a9mpk & = f= (fatty acid synthase, FAS) %2 m & > &
But k3 o v A5 H s ik ghs § 7 & 4oy vspk (Martinet al., 1961) - 75
hm e ST R ALY Z EEH 0 achAi5 T o d — A F b 8 2 A F iy
i EL T kA o B 0 BB N Fak £ 4 b gcfis (glycerol kinase, GyK X Reshef et al., 2003 )
SILEE BRI Y A A Z e b iy e te P e e A B kR AR
SWEREfRE P o E e B A S 0 - Z0 fraskfc (dihydroxyacetone phosphate,
DHAP) % % sgd~ » 584 ¥ -3-gifit 2 & iF (glycerol-3-phosphate dehydrogenase,
GPDH )41 * NADH :#-DHAP & & @ & 34 4 -3-g#pa( glycerol-3-phosphate, G3P ) -
m {8 P m ki d fiEfk-CoA & = fis(acyl-CoAsynthase, ACS )£ ATP §[ &+ ™ £ CoA
A5 % iR -CoAe = & F 2 figFh-CoA &4 b -3-ghpk (% 27 1, 2-- fissh 4 b phm
fc (1, 2-diacylglycerol phosphate ) » ¥ #F — & 3 enfig 75 -CoA B>+ = figH b A & 4
f= (diacylglycerol acyltransferase ) & # = £ &2 1, 2-= fi K+ b e ) = = fa+ @
fiz (Steinberg et al., 1961) -

b

2
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(=) mfafe

P imimie ¥R B A R 3% iE & STR [ f# 75 f5 (hormone sensitive lipase,
HSL) g 8 ik i fig (3% 10 A& R0 B S HSL ¥ A R = e+ v fia &7 BERH 9 i
Y piH b o fRpF R ¥ 4 f2H piH 0 iy (Fredrikson et al., 1986 ; Holm, 2003) - *4
FATRRAFF BT T gz B b g A R A - A 3 ah b B 2 A 3 ey e
(Langinetal., 1996 ) -k f# & 4 2. H & frq e 2 5 441 % > Fpt ¢ 40l &
G B RLE A RLEES S R n VR S £ AR S LR AR
g /\47 S3-EAPL 0 @ {85 d 4 ,é: B-Fifcd 4 pEiTE T4 A ’-T—ﬁ il B e
KEHS T e R AR S F U A RS ATP A Fi r RSB T AT A
(gluconeogenesis ) i i= i % = § % # ( Robinson and Newsholme, 1969)

PR A RRITR g A 4 PEARFLARL 0 — T L sk? SR CoA &
Fof S ARk -CoA» £ i Z i i I F 7 %“ pa] o i o Mﬂ
T3 Sop e fRag S PRAETg hpL € 38 i JE Y X8y G (albumin) g &
SEU T Bon & hPEARTLBEE L TaRE 1 S q@m Srend B i B kRem 85
i RiEED L e h e me N B EF AT S fg il fF Afatty acyl CoA) -
Ris L B p g (carnitie) B & i » me RPN BT B-F 1 v
( Robinson and Newsholme, 1969 ) -

B~ R iapfasg e # o

~ N AR

P RPN & G - SRR AR 4 B R 9 2 = (methylend)
% = (carboxyl end > @ BRI d g2 & “THE = 7y Eﬁﬁf& IR A A SN
% ® 4& (straight-chain) % i 4& (branched chain) 75 %#f& o ® 4% e ¥ b5 &
AR RRY om A AR IBEL Y G AN P i B Ekh S BV A L Bary
hpk (B ¥ 2-6) ~ ¢ 4a= B+ b g (BR#8-12) % £ 47 9npk (Bl < »v12)
Mok EAEZ G E 0 T A LA {riy sk (saturated fatty acid) 2 7 4 e s
(unsaturated fatty acid ) > @ 7 & frig i r ¥ &2 5 & - B F4E2 ¥ 7 &0y b5
f4 ( monounsaturated fatty acid ) 2 z - B 0+ 42 § 7 &8 o iy bk
(polyunsaturated fatty acid) - & friq A %1% 7 7 T 4> SHERRG L
B oo Bt A) e A ’iﬁfﬂf‘*fg&*ﬁ@;?‘z,W'é@"ff%’iﬁﬁ&ﬂ TR R H s ¢
¥e3 * F g a2 (functional group) T F & BIBE B P b aF L a # i > 7
e foin AL kPR T B ARk B By - BT AR A8 T 4 G o3
05~ 06~ 07TH 09T AW B Y Ned3Bwbit PP FRS EL A G
i o X P AR AN AR T TG TR o AR

¢ 2733? %82 éﬁ"f‘—"" B;:,ﬁ&,a;«*g#ﬁ,]v_}_saﬂﬁé g]g B E2 A é@«frsaﬂfﬁjﬁ °
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= ~ ¢4z g4 ¥ fy (medium chain fatty acid )

Y4z fe+ o fig (medium chain fatty acid, MCT) e & i (5 27 % 3¢
AT T AZHED0E 0 TP AT Ry P FIMCTE 2 2 V34 A 4p R - MCT
L Fd8-12@pTies > B¢ X w3 A (octanoic acid > 7= fcaprylic acid) # &
RERf o HFERAARMI B EA Y 5 d BRMAT eI P72 75 TP et
Ry e forg Sk o

(=) ¢ 4h= o s &

e MCT3e 1 i«rfé‘wlﬂ Vi EHEORL 0 FIEEG R R AR YR
Joengr > 7 % B - 4 & ¢ HLCFAsA ﬁl—,f,&'ﬁ a1 ehig 3s L (Schizas et
al., 1967) ; itk EF 4 a v ot 7 e MCT%Z%%:‘ g i R E &AL
£ 3 % Jiwsh (Rouis et al., 1997 ; Eckel et al., 1992) o & 4 ik ¥ 77 4 3 )40
% LCFAse & MCT créifir » 449 7 7 MCT a2 e el & 175 i LCFAS ad® 2 W)
4 (Lasekan et al., 1992 ; Mabayo et al., 1994 ; Rothwell and Stock, 1987 ) » # MCT
Fed2 et & R 5 LCFAsAUE 2 e11/3 (Lasekanetal., 1992) > ## 4c & » MCT

B (A LCFAS¥ 14 "3‘ MAE o pot s AP REAEMCT gk e PN 9B %
b P ZRY B RO TSR 3G S BOMCT > pip s g ed By 3
f¥% (lipoprotein lipase, LPL) /&% 12 2 sx 3% § 2 5 B3 e 5 § pEad 2
to A FMCTW 1213 & 75 4 & 3 rdlidskd F» 57 7 (Hanetal., 2003) ; »t
PoApiEsk P F IR MCTP Gd #rd it & 7 im e 2 3 VLDL - i@ "% 147 55 B 5
e+ -] (Tachibanaetal., 2002) o {48 ¢t 225 > gpohinde® 4= faH o fig ¥ 0%
fe >+ 3T3-L1lim e 32 % jjof IRHE ¢ Fr4|peroxisome proliferator activated receptor vy
(PPARYy) ¥2 CCAAT element binding protein ( C/EBPa) % 4 i 4p & 2 *] (Han et
al., 2002 ; Guo et al.,, 2006) - ®:&3T3-L1s253-% i+ (Guoetal, 2006) 2% A&
# g jiv* (Leietal, 2004) - @ *% M3T3-L1hz feH @ fia 2 = - MCT?®
¥ - BF N A sac > ¥ e (decanoate) o TR IRLEE ¢ P et 3T3-L13 &
# ¢ 7 5 i H PPARy# C/EBPo 4 37 ' % 5 4 & (Hanetal., 2003)

Fr BT o R R AED s L (stromal vascular cells)
TEROBEFFEFRSL TG NARE T Y e 43575 4p R (Boone et al.,
1999) o 3t g isde M mie s & wmie 4 £ % B (confluence) 58 4 K £ iv @
BRI g o Pt - B3T3 L1lmfe 2 R B R A2 BFREG L R

(Nakajima et al., 2002 ; Sato et al., 1996) - p*h 33 > d FE & 4 T 2y iaBedi o
AR TR A AR R EEEES H A e E;‘fjt v fats A 2 Fra

wiE F Sk B B IRGE A Py kit cnd £ 1Bk (growth arrest) € fmfe i b o 4 T
FE@*:@W A A e d Pt T A P4 Y g ¥ g B e e B s it
MEFRAASE S A P ERRREE RN S A G e B R
o
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(=) ¥ &bz b & 3
PAAC MH W IEF AT R ERRREERT R A g EEY
% I3t & 4d7g 95 (long-chain fatty acid, LCFAs) - MCTE § #& | chpisda i ¥
io L Feu BE A aniT R o F R e MCT ek 32 > (RL1) 5 td 4
LCFAsZ MCFASiE %2 fZr LBl » ] % ¢ MCTE 5 #i-ig = Rz @
] % o endF 14 (Bach and Babayan, 1982 ; Caspary 1992) » #xc{s MCT# Z
% i%iFacyl-CoAsynthase 7 = feH i fig £ & BACRS £ 243 > ¥ R H
B % 245 ¥ (Bach and Babayan, 1982) - %?ié‘ﬁ%],i‘a st > MCTHE & d
SFFY 4 5% 95 7% (portal circulation)  ® 4% 3£ 3¥% (Papamandjaris et al., 1998)
A LCFASR] 2.2 & 54 B e i » ok ® g 3 2 40 F 7 #0580 Bl e
(peripheral tissue ) T|if*F% > & ¥ LGBt 5 ML R
VU dme e AU B -F i (B-oxidation) E g B A & e ﬁ;’ T 34 (@
2) cLCFASFIH & 3 # 4+ &2 3 i FRRW > Flpt & Fo5d 2 dg
(carnitine) e & > Vi » AP A ST L OP s A M T UEF B-F 1
FR;aMCTE L+ 8/ " FERTERAMEF B-F & & (Friedman et
al,, 1990) > &MCT { % % 5 # 4~ f8) f enfro gt oh s 20 g b 25k 7 (B3 B4) »
3 MCTenz a4 i gt 7 7 LCFAsngi & >4t HSL-k f# ( Deckelbaum et al.,

1990 ; Raclot etal., 2001) > p» #& vk 7 F MCTenz paH i fig feie £ T freid
B RR B AL e

panc

MCT. lipase

soljeydwA|

intestinal mucosa

vl

/Iipoprotein |

pase

Fatty acid LCFA
lipids CO2

\ Peripheral tissues /

Bl R4l hda vt Eigs
Figure 1 Long chain fatty acid and medium chain fatty acid transport pathway.

(Bach and Babayan, 1982)
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—— Chylomicron-LCFA

VLDL-LCFA

Endogenous alb. bound-LCFA

/Vl

CoA l
de noyo synthesis Co2 —> TG — HSL
Sn-glycerol-3-
—> Glucose ——>» phosphate L Gylcerol
\ Adipocyte

—> LCFA

—> Gylcerol

/

B3 k4Rt £ isiim e ¢ K HRE
Figure 3 Long-chain fatty acid metabolism pathway in adipocyte.

(Bach et al., 1996)

—— Chylomicron-MCFA

I— Dietary alb. bound-LCFA

ol

|

CO2

LCFA —> LCFAcyl-CoA —
CoA

|

de noyo synthesis coz

MCFA ———> MCFAcyl-CoA ——

v

— TG —

— MCFA

— LCFA

HSL

> Glucose ——» Sn-glycerol-3-_

phosphate
\ Adipocyte

— Gylcerol

~

—> MCFA

—> LCFA

—> Gylcerol

/

Bl4 v4RRE iy aL £ BENs tm R AR AR
Figure 4 Medium-chain fatty acid metabolism pathway in adipocyte.
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2 Id v \ A=
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- SRR

B E AR ST AL R A TR LS BR e B RN TR
Tn s ch— fé ke 2 e g R e ﬁ]%k B8 e ﬁﬁk - fEo d a4 (plasma)fry:u If e
Jifffgp\ 3&}}9 (v 39 ~ZkFv ‘:-j%‘%.‘:'a‘.}w R ’” gRd FEFEY RSN
2 A F S cE o Mlirime NBA L R o 8 S SRR I 5 1
oo AR R R R B ] FRA R gﬁfm t Y R AT RA D
s G frd TR REIS DL RS PR R R ,@L (serum) e

w5 §

P

~i#$9

Liﬁai;,fwﬂ;wg:xf;’iwéf@;& i
€ fb o %ﬁﬁaWSS%OLJﬁm"”?Zl}{ (R84 59 90% ) - ﬁv‘,Pﬁ*’h%‘f
ﬁui%mffﬁf}w ke Y Jr% BISBYPSF SR UE - F L A i
B RAE P et Ry A ﬁis?] WA ND R o I Woking B A
WFO0% » Bt ok R A 1o

I

- X 48 4 4 2750-3300 % =

—r‘%&

—r‘.%&
\a\

F1 iR (Bkitr) HETHE

Table 1 composition of plasma (with out water )

[CEL2E TAE
chemical composition electrolyte
3 HRE E1 RE &F WA
appellation concentration appellation concentration ion concentration
o 3= 60-80 TR LB BT 70-140 pmoll E L= 136-146 mmol1
xuejiangdanbai g/l creatinine Na~
FEE S 4.5-5.5 mmol/l e 25-70 pmoll FEET 3.8-5.2 mmoll
glucose creatine K
EI2 =5 N 15-30 mmol1 )it 4585 ST 2.3-2.7 mmoll
nonprotein lipid gl Ca®
nitrogen
¥ 3.5-7.0 mmol ZEEH ks 0.6-2.4 mmoll S8t 0.5-1.2 mmol1
urea triacylglycerols Mg
y-3- 3 150-400 pmoll B B 8% 4.0-6.5 mmoll e 96-106 mmol/1
uric acid cholesterol cr
)23 35 HEWHE  025035mmoll A 24-28 mmoll
amino acid mmol/l free cholesterol HCO;~
s 2.0-3.0 mmol/l B B 85 as 0.65-0.75 mmol1 Wk s 1.0-1.4 mmol1
phospholipid choiesteryl ester PO
H g 46 WFEERSRY R 0.3-0.9 mmol1
organic acid mmol/l free fatty acid
FLEE 1-2 7 B Ek 0.1-0.2 mmol1
lactic acid mmol/l Pyruvic acid
f=2-4-4 0.1-0.2 mmol1 B 0.3-0.5 mmol1
citric acid acetone body
18 (Anthea et al.,


http://zh.wikipedia.org/zh-tw/%E5%BE%AA%E7%92%B0%E7%B3%BB%E7%B5%B1
http://zh.wikipedia.org/zh-tw/%E5%BF%83%E8%84%8F
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E7%AE%A1
http://zh.wikipedia.org/zh-tw/%E7%BB%84%E7%BB%87_(%E7%94%9F%E7%89%A9%E5%AD%A6)
http://zh.wikipedia.org/zh-tw/%E7%B5%90%E7%B7%A0%E7%B5%84%E7%B9%94
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E6%B5%86
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E7%90%83
http://zh.wikipedia.org/w/index.php?title=%E8%A1%80%E6%B5%86%E8%9B%8B%E7%99%BD&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E7%99%BD%E8%9B%8B%E7%99%BD
http://zh.wikipedia.org/w/index.php?title=%E7%90%83%E8%9B%8B%E7%99%BD&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E7%BA%A4%E7%BB%B4%E8%9B%8B%E7%99%BD%E5%8E%9F&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E8%84%82%E8%9B%8B%E7%99%BD
http://zh.wikipedia.org/zh-tw/%E7%84%A1%E6%A9%9F%E9%B9%BD
http://zh.wikipedia.org/zh-tw/%E6%B0%A7
http://zh.wikipedia.org/zh-tw/%E6%BF%80%E7%B4%A0
http://zh.wikipedia.org/zh-tw/%E9%85%B6
http://zh.wikipedia.org/zh-tw/%E6%8A%97%E4%BD%93
http://zh.wikipedia.org/zh-tw/%E7%BA%A2%E8%A1%80%E7%90%83
http://zh.wikipedia.org/zh-tw/%E7%99%BD%E8%A1%80%E7%90%83
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E5%B0%8F%E6%9D%BF
http://zh.wikipedia.org/zh-tw/%E5%93%BA%E4%B9%B3%E9%A1%9E
http://zh.wikipedia.org/w/index.php?title=%E5%87%9D%E8%A1%80%E6%A9%9F%E5%88%B6&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E5%B0%8F%E6%9D%BF
http://zh.wikipedia.org/w/index.php?title=%E8%A1%80%E9%A4%85&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E6%B8%85
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E6%B6%B2
http://zh.wikipedia.org/zh-tw/%E8%A1%80%E7%BB%86%E8%83%9E
http://zh.wikipedia.org/zh-tw/%E6%B0%B4
http://zh.wikipedia.org/w/index.php?title=%E8%A1%80%E6%B5%86%E8%9B%8B%E7%99%BD&action=edit&redlink=1
http://zh.wikipedia.org/zh-tw/%E8%91%A1%E8%90%84%E7%B3%96
http://zh.wikipedia.org/zh-tw/%E7%84%A1%E6%A9%9F%E9%B9%BD
http://zh.wikipedia.org/zh-tw/%E6%BF%80%E7%B4%A0
http://zh.wikipedia.org/zh-tw/%E4%BA%8C%E6%B0%A7%E5%8C%96%E7%A2%B3
http://zh.wikipedia.org/w/index.php?title=%E5%88%86%E6%B3%8C&action=edit&redlink=1

R

B R A fﬁi’“ D el B AR ek §
ST O EIT o3 PR AR S S & ¥
S P R T L (Serum) e @ ok L R A R R AL A F
Fakv REHEL 73 o

RFNEFFIANAR oo FAE D by CEFRE R EE 0 U E KT
gE ’arﬁ, g or i N A S “,fﬁw b TR &i%ﬁ’;ﬂf % g% % (Freshney,
2005) s F ¢ chit B ARl A ES T APE < o
o BCEPE R Ik & %—4 L iporm Bardrdd 2 f 4 B8 m%%‘&%£"—— ey 3 1

EF e BERILEBAOSFT AT FORERT Y AL
oo g /_’gc.g\ P 1 gmpgp % H—ggg.d ) ’Tﬁ Z RN, rew ﬁ_ﬁﬁ?*ﬁgﬁpx BB
FEITWE R FA IR E o blde o 1Y 25%/%33_ e 10%0k & w /%‘i—%u’;
B A& Bk mie ﬁiﬂé‘: 10%x. ; 7 FTERRRILT 7 & mbe 5 iz s it i 4 4
3 (Freshney, 2005) o gt ¢k » 12 2% F ik R &7 10%: F- ik B35 & k33 & 4+ M
G g dmre o Y 2000 GOk R 3B AR IR 2 wie ficp 22 DNA £ 2 & D
10%; Fik R AR o 77 ESdn D 0 2%k R s FIERB AR 7 vk 4
£ F]F 0 Rl e chd BARRT Pt 10%n TR AR AR AL e B
Fojg? g3 28737 niiwiz 2 £ (Vivenetal, 1991) ¢ i&— 3% X 47
B¢ R SRR HAL Y B 7 e s R R e AT s 4 £ e
EERBRE A E o

- AR A FRA AR h P me g HFR 7 4
g4 £ igag F]3 (Childetal., 1982) 7 gt 5 3-v  (vitronectin) - 55 v %rt 3
PURAEfm e E YR R o KPR (Hayman etal., 1985) » 7 ¥ BB FLiaiF b4 5
~ ek it (Martinez-Morales et al., 1997 ) o gt #b » P52 g 3¢ GuF 48 oo ¥ £ 48
B HL o FMMBYE T hF BT T R A ;4_ 7 4 * ¢+ (Guilbert and Iscove,
1976) -

P;{'i’ﬁﬁi FER WG LA F RS e RE S L Y g
fefrz faH b fig 3 £7° % > it & (Saadoun and Leclercq 1987 ) & @ 5 ik gy
%nn; TR E E N R BB RS L Y T3 >N e e (Simonand
Leclercg, 1983 ; Dupont et al., 1999 ) -

3 ﬁb??ﬂfz‘rijﬂ" ‘m”é’i‘“v{*mﬁ‘iﬂ»ﬁ:}f@ Sl
FEREE Rt £ 5 T u%WP&ﬁ

E TR

)

Y |el

S FRME ~F

N\
4
WAE AR

19


http://zh.wikipedia.org/w/index.php?title=%E7%BA%A4%E7%BB%B4%E8%9B%8B%E7%99%BD%E5%8E%9F&action=edit&redlink=1

ERRER R L Sl S

SRV -8 =

ITE KR R T TP ARE L F) R s m e A R R B G BT
R AREM S ARF sk BARBEETEG Mo TR Sy FE
AL Ei%.ﬁﬂ.f%klfi?ﬁg ok ?F»]Lrﬂ#ﬁ B+ v (Kim and Moustaid-Moussa, 2000 ; Morrison
and Farmer, 2000 ) — 4@ 3 > A2 § Fadmkm e a4 L A8 e 2% (invitro)
BB E% (invivo) e

(=) #ebH5% (invitro)
AN LS T R4 PP 2 w2 G B4 RS SN P2 E
BO(RFRE CER RKAZ) DI REwEL EGLEE LS ()

.~\

mww%\ﬁi %\ﬁgiwwﬁ*m§%¢“%xwm@£mﬁ v
TOH SR e PR E A T s R Bp i L B E 2 ) 4 4 «T’”"FFJ%%';{
(PEFE A2 HZHFFF ) QRREFNZE I A Hwe P2 F -
BA o MR R R MR e BT R A IR T gk L
PR S IES T B ML S R P L L S E S

ﬁ'fl

(=) #p #5° (invivo)

B RERTRAILH o R AR - AR BB AL G
SR FF (F F R v HaDad ) BHP DE ﬁé,}r‘%mi“? T T
P R EH ek RRERRIZZ TR P e b o R AT Y VAR
A P EW e B R IFEE o

CRERSNER

mied P E AT o mie g A S AR AR B R A S B gk D
73 + (Novakofski, 2004 ) - m® 32 % & 5 w2tk (cellline) 32 % 224~ X fmPe 32
% (primarycellculture) ; ‘m*2 x5 p B RPN B GiE 5 N2 % ~ 4 5
%ﬁ’k‘ﬁfﬁ‘m”é’f‘“%‘év\%ﬁ-"k’ iR fem @AM - ~ 4 «Eﬁ’i\‘gﬁfﬁsg 3 ﬁé E_r "
APPSR AP D F S L g hlmie phe B LR g A A
T e AT S SRR AR R SRR AT R b o R K B R B RS
120N RN 4« H BEPH W% TR - R A RN E R A e
%%%ﬁﬁ%%mmmgﬁma»?u%@ﬂgéﬁiﬂiskﬁﬁhﬁmm

2

RZ o
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(=) ek (cell line)
Pa iR ie tR e FOFF 5 OFAAEARPE DR LR AR MRS 0 b4 1 3T3-L1
( Green and Meuth, 1974) 3T3-F442A(Green and Kehinde, 1976 )~ BFC-1 (Irie et
aI., 1999 ) -~ Obl17 ( Negrel et al., 1978 ) ~ PFC6 (Ailhaud, 1982 ) ~ ST13 ( Hiragun et
I.,1980) ~ TA (Chapmanetal., 1984) % o £ & ® S 2 4B LR * w5
3T3-L1 7 3T3-F442A (Novakofski, 2004 ) 2% mPe kB~ p T3 & B9 P57 g i
2+ s (Green and Kehinde, 1976 ; Green and Meuth, 1974 ) - Obl7 R|B~ p = &
ob/ob 7 | Bkt B 5 3 fm k2 Py 96 k% 0 STA3 I ELB~ p of 5 60 4o g 075 9
"z4km %k (Hiragunetal., 1980) - TA B 8_p & &9 758~ d1 4k ‘a* ‘m¥e {5 57 DNA
? i prdl & (5-azacytidine ) ad®m iE 2 A B G Fgiklmie A Qb F g him e fR
(Chapman et al., 1984 ; Chapman etal., 1985) -
e RZEY R EITAHFTT AR TFIREREY L A ,f‘:m’?f?;féiiﬁﬁf o
’?é';P- ERHiC A Hr AT U~ ERE FITHEER TS S & Tt g
$mwﬁW@”?W4%%mm%%@ﬁ%&ﬁ&ﬁ%’ﬁkﬁmw%%md
BPFAFFBEES - 8% &i Swme & wie R F R P e B
LA o

(=) 4~ imoe 33 % #3% (primary cell culture)

ARRECLETE 3 SRS S AR AL i TAE KR R N LS Y L
Fod Nlwie g & R AN I Ep B HED S 2 R ,,@_e__aﬁk A R fr i
EREApM LIV L EER A YOS RSN ERE £ 2 e
(Bjormtorp et al., 1982 ) o »tiff L4~ L m¥e F7 2 ;F*Je%ﬁ B p Ry AL
FRPE g e it L ehd P F A A F R ARYE 5 LR
(Gregoire et al., 1998 ; Masuzaki et al., 1995 ) o 4= X m®s 32 % & 5 31T h 4275 i
2 MBL LG BB L S N A TR R R
P Hp R R e S AR AR E R -

=~ By s A

g sim e R R A B R e S AR L m e £ 0 R 2 Y
o ﬁq gg ﬁ%?sé i = ,; = %TJL "q 85 fmPg o

P 3 AWK F R Rt Hhere ch A it o dmie g B BT A T B AT
BALEAE (mitogensis) @ 34 Bcp > RS FlE - TRAT Dweirie
2 B 5 4p /8 (confluent) > = i} L H T3 e KR DFF B o M PR g A
4 g4 £ 4] (contact inhibition) % » drd|mre B3 7 > Tl FFEL D
R E VALV RI KRG Eme s Y- AR T F R R ,‘,J dedAg
4 Iii%)iimﬂé & % (lInsulin) ~ dexamethasone ( DEX) 27 |sobutyl methylxantine
(IBMX)e p e s Eimre & i3 RiFiE= ke > % - 5 CAMP-PKA g
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% - f5 A A (glucocoticoid ) sy X MEL T 5 % = 485 insulin/IGF-1
( |nsuI|n-I|ke growth factor-1 ) % % & gi ft fe "= X B fF BT
( phposphatidylinositol 3-kinase pathway )- % & % 1 & i i IGF-1 = %8 1% Akt
M AKLE Py ip iz it 5 BE > H G PIBKER fE en 25 %]+ 2. — (Kohnetal., 1996 ) -
DEX % A1 &l FagFfs » L B8 R 7 v 14 iiae CCAAT/enhancer
binding proteind (C/EBP3) 4 . » CCAAT # 3% + % & v -a ¥2-p (C/EBP-a
2 CIEBP-B) @ ¢ ¥ F Nk A § g1V —BHSTF > EF |
F S E a2 Eit 8-y (PPAR-y) eh4 3> @ d C/EBP-a chiF &t
# PPAR-y ehi o ¥ ¢ > B9 (v 2 3 -1EHEm D & A E 2L v -1
(ADD1/SREBP) -~ € %%r} 4 = p 4 4 PPAR-y 2 fief8 (PPAR-y ligand) » &
751 PPAR-y » B fs 313 fpipimie 5 B A Flend L (Wuetal., 1996 ) - IBMX 7
i - ki Hrjuj famhfe = fnfis (CAMP-phosphodiesterase ) g » ¢ wd ¥
®ig CIEBPS # * & % % p 3R it a:jgﬁfr;z (CAMP) 1z £ @ | jcimre & 1
(Parsons et al., 1988 )
P bR e cnk Y i ARY 5 T T pREP (Gregoire et al., 1998 ) : iwmre 1 7 8 (cell
proliferation) ~ # & i% /% (growth arrest) ~ m*z 53 ( mitotic clonal expansion) -
A A4 E %% 2P (permanent growth arrest ) €2 7 B 3 4% 87 (lipid accumulation ) -

(=) mresfzd (cell proliferation)

PP Ot g e e PR B SAB T 0 - S b e A Bl fs o fmve i

7

ek

(=) 2 & &% (growth arrest)
CREEBLE P s in i B R D (6% R Bk 0wt B e IY F1RIE A A 2 41T
e (T o e k€ BIF & GOIGL PR 0 dmre Bk AT Ao s A o

(S
M O ARY e PR > IR A Tl g (T B AR (T o

ﬂt -

4
L

(=) jmrz 34 (mitotic clonal expansion)

Wk 2 A R RFR L s PAEREET ¢ Tl i =
AN ey mDNA AW wmre 3 2 (Bernlohretal, 1985) > 2 R & f 5 ‘w
'z 53 (Cornelius et al., 1994) - 2k @ > Frd)| A 554~ N m g iplmie 2 B 3 3 B
ey vk ¥e en/k {4 (Enternmann and Hauner, 1996 ) o ¥ it F] 5 4= (% 5 g 95w fe B
AP SRS e A R 3 T B 2 4 R Ry R e 5 A R4
ivis dp 2 PF BGRB8 (Gregoire etal., 1998) o

() X444 £ &% (permanent growth arrest)
FRwmEHERDE R A L DGR w2 1A B/ ¥ e A Bl >k o p
P B 45 F] 5 £ e S8 e & 1 ez 7 (Fajas et al,1998) 0 & d24timee 4 £
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FrEg LA Py ’Ff‘mi oo Bt Py dEimie A (L 5, © fr'}a 5] ﬁﬁf;—"]—i- TIE
% % 3. C/EBPS £ PPARs ( Gregoire et al., 1998 ) - C/EBP ¥2 C/EBP3 ¢ #/~ it 4~
43 E & 4o (Brun et al., 1996 ; Mandrup and Lane, 1997 ; Wu et al., 1996 )
RETS hdmre e MR E T P WA ECT 0 Y PE 8 PPARy &2 C/EBPa 4 3( Clarke
etal., 1997 ; Wu et al., 1995) » @ & 3% m¥ 5% #§ chi & A - 2 F] » PPARy 4 I
o4 o ehs o AT P Y RIES LRE (Brun et al, 1996) - 2 &
PPARy ¢ C/EBPo B 4534 4327 58t 4 it 2 5 3pip B 2 A 512 3 (Cornelius et al.,
1994 ) » 18_1# ‘e 3 Af B FT 87 & TG s hm e 2 i o

() ¥ (lipid accumulation)

Po Wk mRe & i R P e N 28 88 fmve v) F'*?.‘r;i%‘i i fmPe A58 d AR
Blad wre R LA L L L O e o F S A & Sl
FE % o0 MRNA -~ F-d 00 2 B2 E R 30P B 4 > 2 B4 R ff deie N enz
2 g (Prinsand O’Rahilly, 1997 ) - 4p B ehf% % 3 ¢ ngﬂjq A # iv fix (acetyl-CoA
carboxylase ) ~ & 5 s @ ATP % f2p% (ATP citrate lyase ) ~ 4 v -3-# ik fig 25 48 1 fix

(glycerol-3-phosphate acyltransferase ) ~ 4 7 -3-gft 2 & fi (glycerol-3-phosphate
dehydrogenase ) 12 2 #3354k & = fis (fatty acid synthase, FAS ) % - H £ 5L & 3 4«
10 3] 100 # (Paulauskis and Sul, 1988 ; Weiner et al., 1991) » & ¥ § F #EiE & 3
v (glucose transporters, GLUTS ) &34 § 2 X 8 #ic P {oL § % AT M 77 3 4o

( Garcia de Herreros and Birnbaum, 1989a ). #7g %% fm?z & i- Rk 8 | pF 75 & 0 ) Py
FESER AL 2 dE e R 2 s & -9 (adipocyte fatty acid
binding protein, A-FABP ) ( Bernlohr et al., 1984 ) ~ &%2 % (leptin ) (MacDougald et
al., 1995) ¢ 735 % kv (perillipin) (Greenbergetal., 1993) % o

5~ R ane A 1 S P A )
- ~iF§ WL B2y (Peroxisome Proliferators-Activated

Peceptor, PPARS)

1990 £ Ao BAFRRY BRI - fhav S MGEE S ) WH 2 DEBERE R
BE B FR%EY - B oAt i PPAR-a H i &4 PPAR-B v
PPAR-y & » £ 3 = &% Fchlp 7 R 434 § (Dreyer et al., 1992) > @ PPAR-y
ALyl y2 & 73 H ¥ PPAR-y2 i & £ B3P ipimie @ o

Pt p LM ROEOE R S 120 B 7 R ihdew B 2 e R £
Bljchmre it Epentlgo A B we P R Fend R o il Fou Fans i @;ﬁé

FTEAAZBERE > RRHEL %S (ligand binding domain) ~ # & E  F B
(transcriptional-activating domain) §= DNA % & % % ( DNA binding domain ) -
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SRR TSR L DNARE R E L S et S S
Sl XMz 2 MEeEe® 0 R RS E aX W SFrd 34 F (inhibitory protein)
YL PR SR BT SRE B X RS -9 F(coactivator )
Lb‘&ﬁﬁ”/r"‘ T Fla B AFPAR R K E I hded T A - 2
& %8 3% % (multiprotein complexes) » ¢ z 7 SRC-1/NCoA-1 ~ CBP p3000 -

pCAF * TRAP220 {= PGC-1 ¥ (Castillo etal., 1999) -

i *Fx’i@’mﬁo PAFURET 2 SR g T A SR R e R
PR R A ¢ 42 ﬂﬁ$¢§4F F feEk et 3 % bR R Rl Ao 2k 4
1 & *e#E > @ PPAR ¢ E B n3ndd B4 i PPAR-y » H ¢h R4 e dl 4o (7 5 %R
w P& v o $24F (fibrate) &5 & B2 5 ¢ 5HGW2331 2 TZD % (Berger et

1,b1996 ) ¥ ¢t > d o4 » “ & (Arachidonic acid) A p A E 4o o w

) ﬁa% D2 (PGD2) - # 7] 8:]1% 2 (PGJ2) 4rH j74 4 153§ -A'?M 4 :Eljﬂle%
J2 (15-deoxy-A™"-PGJ2) ~ 7 95 ps & 21 5y s fis % & e s A (acyl-CoA) » % %
PPAR-y z_fie 4% (Formanetal., 1995) - T} ELap R kI HP L F LT é‘efrﬂ
wafk (PUFA) 4 PPAR-y e & i 4 #& ° PPAR-y ¥ 1 PPAR-yl 4= PPAR-y2
RAfEA R R RS oA F T b BAFTESN L 2 d e
te ek #1904 (alternative splicing) 7 > 2523 7 b ehjd—d F A 7| &) &
® > PPAR-y2 7 N =3 #& PPAR-yl % 1 30 %= ft & 7] (Zhuetal., 1995)

LB PPAR thfe » B o FE G ..—Hi > PPAR-o 1 & £ IR3TAFER
AR5 RSP M FleiE s (F % > 5 PPARY RIL & AR argmmsh o 4

P PPAR-yl % ~ 3R~ dup P8k E P\,:,‘fg_gl_FkE’ &p‘ik’bﬁ 2R 5 5@
PPAR-y2 P % — £ T By 87‘:«,@_.‘.‘%& P AIEHE S oA F e A Ty iﬁ
B hE e mre P PPARY2 2B L F 5 o - LA BIA R AR

i%p—r ! PPAR-y2 2 7 95 fm 52 (2 I3 1~ ch4p B 14 (Tontonoz et al., 1994a) 73 %%
m iz A b hiE A2 Y > PPAR-y T 27 H 8 F; 05 (X Hbdp B F] 3 4o C/EBP family,
ADD1/SREBP, insulin %2 growth factor * fe:& (7335 o o #y W6 fmie B 4o 14 P
C/IEBP-B~-8 e JLE #v t PPAR AR eni®™ » g R G2 lmie o b & Py bl e o
R & PPAR-y F & &4 Hig i o ey Bﬁm”a/\ntﬁ%g@t)ﬁ—zﬁv’C/EBPa# € A%

":;); :”j\ %Iﬁ,ﬂ’.gq’iﬁ,gm’?é’mq/}{g °

= ~ CCAAT irsg3+ 2% & %9 (CCAAT/enhancer-binding protein,

C/EBPs)

C/EBPs & - # % 7 basic-leucine zipper g &%+ 5725 > £ 7 @ 4%
C/EBP-a~C/EBP-B~C/EBP-5~C/EBP-y 2 C/EBP-¢ % -4z~ &4 54 z 5] CCAAT
ZipE AL e ¢ > FIY - B H C/EBP-a (Landschulz et al., 1988 ) -
R FRIER WS CHRE G gl A 7| 0 B & basic region/leucine
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zipper FH3R > ¢ 7 55~65 @i A 7] 7 A8 e DNA B & o N zhpl L
B A HIAFIARL B R E > EER Y %*m 50~70% fPq e 2 A it
chimre @ > T4 IR C/EBP-o ~ £ £ 0 £ 7 437 5 49 b 75 % (R & A F)ehuk
#: 5+ (promoter) + 3% C/EBP-a chig & =¥ - ipdt (% ¢ 5 aP2~ § § #
#iF 3 -4 (GLUT4) 2 Al et fis A 2 & {cfis (SCD-1) % o &rgipimre o it
iffz? > CIEBP-atf 1 & & hith ¢ fppra g o PPAR-y £ o MLFF b e
it (Mcknight et al., 1989 ) - p* ¢t C/EBP-p 2 C/EBP-0 fw " ¥ fm e I B 70 33 0%
& & > migininte i fF B pF 0 C/[EBP-f {r C/[EBP- ¢ ~ € 2 3R> § W%
R e A L2t AIRE € 2% 7% (Cao et al, 1991) -
C/EBP-B 2 C/EBP-6 7+ & % I&“,’Tf Tipdlmie it K2 ko o g deig Py ik e e
it > % i CIEBP-6 & 7 4v » A8 & kA2 ~ i (Yehetal,1995) 0 gt ¢t » 57 7
%A CIEBPB e~ £ LI fa @ A& (b g mre b 2 3sme(Wuetal,
1995) - fm*2 f ik 7 C/EBP-B ¢ C/EBP-5 & dF'z LA S RNy R VA L
1 F A F Rk o B gk A 1 (Tanakaetal, 1997 )0 4 it @ &2 DEX
2 IBMX ic & %)% it CIEBP-B 2 C/EBP-6 #-v F ¢ F]% 3_(Yehetal., 1995) >
o 463 FE 2R 4~ W % e imte B & ¢ g 8¢ e @ CIEBP- B 2 C/EBP-5 +
Erb T rufwe g HH o HF 15 CEBP-a chi > & lwie 2 B
Hpizak > T RAMEF S mre o it o

=~ eime Py RER R & -9 (Adipocyte fatty acid binding protein,

a -FABP)

Faipfet & 39 (FABPs) &< & 5 ¥t lwmie Bph ch— B ROE I > i g
FORME L Gldodefrig AL~ R AT A frry L s - LR H W
AL diieay & =% (Coeetal, 1999) < FABPs 1 #od- 3 2 e a & 1
cho £ 45 948 Al i giaimea;, (A-FABP) - % im e 2 (B FABP) 8
A5 (E-FABP) ~ fgewea) (H-FABP) -~ o %35 (I-FABP) ~ %7, (K-FABP) »

5 (L-FABP) ~ 2 & Je4p B 25 (PA-FABP ) £ # ferva) (S FABP ) (Van
Nleuwenhoven etal,1996) ¥ F + Al - we? ¥ UL G 5 FABPsy @ H ¢
B dhle sk B & TR eh A-FABP ARG Pa e m e 4 1 k) ehikik A 7] (Boord
etal., 2002 ) -

FABPs $Echi & (v % 420 & % e ik il » 22 o2 f’n@ﬁal » FABPs 2
ol g Rk + ¥ 25 T ] Ay qRPL A F R B b R SRR A T FL 1S g £ g hpk
e ¥ H R FABPs A 3 N > FABPs B T R hg vy ek & el P
#— iBd Asnll -~ Asp34 %4t S g F i F AR T W 0 AN TIEE T Vi
PL AT e @ f g sspc A+ (Sacchettini and Gordon, 1993) -

P Rk ve A 1Y PR b endd 4% AL %13 PPARy £2 Retinoid X Receptor( RXR)
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LR éta R ?fr: B Hv ¥ A-FABP % £ 1 ¥ :x% A-FABP f# Al s IB_iR
A-FABP % 3.4 5 5. (Tontonoz et al., 1994b ) ; cAMP Elqjﬁ d 2 ",*, A-FABP !} ¢
B & Beandrd| T BB H E I F R (Yang etal., 1989 ) - A-FABP ek F & IR
Padpim e g 7 B R R PPARy BUERBEL G Z A b s PR T SR
A-FABP z- mRNA # Zuig @ B2 5875 % (% 3 Amri et al., 1991 ; Distel et al., 1992 ) »
a-FABP 77 mRNA £ IFL“% TF X AR &k TR AR 8k e A 1Y 28] (Sun et
al., 2003)~oxLDL (Fuetal., 1994) &2 *& A 4] (E 4 35 %% 7 &2 7 ey & 7
A-FABP 7 3 it imre P g iapa i Jienst oy (Coeetal, 1999) 5 H 7 2232 st
175 f2 % ( Hormone sensitive lipase; HSL)4p 3 i #* @ 3 i& HSL 2_ -k 2% . Shen
etal., 2001) - 55 & + i+ #4v > a-FABP 3t 7 it S #579 £ & 2 (Coeetal,
1999 ) -

T ~ "y 39 P f#pF (Lipoprotein, LPL)

}‘7 ”Hﬁ*ﬁ‘* (LPL) > s et wfhent o P 4 > 2 &4 ¥ é_%.«;g_
Lok 2T At a R P ehdt B ok 2 VDL \:‘ ez e+ o fy (Goldberg, 1996 ) ; %5

L ﬁ g ”q}w Foie® o V4% RPER LT BN I e gt vh s g e 7y
fRpE T L g R ek D Ak S AR R o JF e TR R Bd AR T

=
fix 7
(Skottova et al., 1954 ) iz § 4% £ &% £ LPL Bt M3t g $3F = foH W fig o
JEE B " (Bensadoun, 1991) -

frf ftd g ? o LPL A 2bei— A &0 Fiafh e+ 0 Flh LPL 422 ) LAY
Bv Y g & R eI %F 2 (Weinstock et al., 1997) 5 & %7 7 3
W R iR LPL il 0§ B RILOEINIFE R S TR 0 T
oo R LPL 2 2 2R &3 e rpiaiaff oup% (Satoetal, 1999) °

aded fRRpE L B G A E NGB pERY - 45 8 5 56 kDa- H
AF 1S E 3 F AL 2P Bev R fisd 448 Twi?fgﬁﬁ‘fﬂ ERRCRLE S-S R o p] ’W/E%
forie s (Wongetal,1994) - 3 & 5 A3 F 29wt i“ﬂjl g Hijl
grgipead > ARy R a g ne Y 37 4 5 (Braun and Severson,
1992) -

peeb s B fe 2 EdLR € I LPL ehA IR 0 9 p FLEE IR 0, E.]a‘*«t‘ LPL
Bt 6 FEPE £ RBrE 5 3 B BT MR o 4 K R A
FER < gk A Y i 2 10 4 (Griffinetal., 1987 ) > gt R ETE
g F A R g end L@ 5 AP L o Flut LPL = phH b g oK iR
ESRIR-30 SRR VBRSNS ANE S o I

I~ 8 FHBEERY F (Glucose transporter, GLUT )
PR E R (GLUT) 2% %y 7252 - > HiBF A 53 <% - &
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SR BN BT Y ~ e ) e Na'-dependent glucose transporter » H £
FhLEF e P AR el Bt L e BRI E Y - R
& ) 4~ i £ e facilitative glucose transporter - p # @ 4 Zuerr facilitative glucose
transporter 3 13 #& (Joost and Thorens, 2001 ) » &8 A 28 A & & > GLUTL 1
GLUT4 ei®* L 438 § F #% » GULTS 5 factors transporter - GLUT6 & 5 - &
pseudo gene > ¢ % % i translation termination 3t & » GLUT7 24 & 75 & /%N
¢ % glucose-6-phosphote complex #7— 2% 4 (Wood and Trayhurn, 2003 ) -
GLUT1 ¥ i % A3t g BEY F BEE gi%] it (Khan and Pessin, 2002 ;
Scheepers et al., 2004 ) » 7= £ fgipimiz 2 & B Jov 2 - > 3F 5 F]F 43
A e GLUTL sh4& 1 - % 5 % g Tl GLUTL # & | lmfe & 5 > T ¥ B 4o do e 5
W F i 4 a %5 24 GLUTL eh 3 & £ 35 415 % 54| (Garcia
de Herreros and Birnbaum, 1989b ; Tordjman et al., 1989); pt ¢ » T4 » Tﬁﬁ’x
(Arachidonic acid, AA) “EpF fF fd2 3T3-L1 #5955 e ¥ 3 i& GLUTL e 1 o
M PR JLT € 34 GLUTL chi g (Fong et aI 1996 ) - ",ﬁt g2tk 3 Ay
FIE 3T3-L1 q%nim® 4§ § 4B+ 2 Tk it me 1 m gi@ﬁcZiB%éﬁ
GLUT1 £ mE - iT& K@ M- B éj*fgfa‘%;g }a (giucose transporter-like
ptotein ) s 3-+ ' ( Carayannopoulos et al., 2000 ; Doege et al., 2000 ; Ibberson et al.,
2000) > H 5 GLUTS8 ; B 275 A3t & Py ~ W B~ P00~ R~ § 4 ﬂﬁ& N R
4 "g ikl gz g 4 Py 95 e ((Carayannopoulos et al., 2000; Doege et al., 2000; Reagan
et al, 2001 ) - GLUT8 ~ v W i % & % “7 | 2 § § & » £ ¥
( Carayannopoulos et al., 2000) - i& - # %7 7 3 3 > GLUT8 ¢ & 3T3-L1 # *3
hamie A P PEHREE AT ¢ % 3T3-LL it At F B L A L F 24
BT € #ri GLUT8 4 1. (Scheepers etal., 2001) - st &1 GLUT8 B 2733t
%\« PN ERIEASE EARE

> 35 A< # (Aryl hydrocarbon receptor, Ahr)

R ALH (ADR) pP#oe g a3 A ERZAGE VRS > B
%+ basic/helix-loop-helix (bHLH) 4z& 52% =+ f 2. - » H 5 % D|fedd s i a4
FF+ o F ok BRETHEET > AR X P T pFE (% 5 i2q B & woe
it vz b2 ZAF @ (Luetal, 1996 ; Puga et al., 2002) 5 % st 2 *F > 7}
P’“‘ffﬂAhR%%@% ARG f e
AEEA P TR FR I P& B Fa L 3 (polychlorinated
dibenzodioxins, PCDDs) 72>%2_ - 2,3,7,8,-Tetrachlorodibenzo-p-dioxin ( TCDD )
bRAMERT P XA F T R Sz g
3 iR_¢ %85 %€ T "% (Matsumura, 1995 ; Rozman et al., 1991 ) - AhR 3% 2 &)
& o] By ime v m AhR 4 2 (Riebniger and Schrenk, 1998 ) » & ¥ 3+9% Jg‘w
R SRR R L SR VAR E R L SRR % (Schmidtetal., 1996) - ¥ ¢t » 2F % w2
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RiE%k~ 77 0 J1* TCDD 2 ¢ #r] 3T3-L1 %0 g dmdmie o it = 5 S 3 P 9k fw
sz 2_ i 42 (Brodie et al., 1996 ; Shimba et al., 1998 ) - d ¥ & » AhR %375 35 4
AL B RERE

= ~ 8% (Adiponectin, adipoQ)

8% (adiponectin) > 7~ £ % AdipoQ ~ apM1 ~ GBP28 2 £_Acrp30 (Hu et
al., 1996 ; Maeda et al., 1996 ; Nakano et al., 1996 ; Scherer et al., 1995 ) - * 1990
ERFRG AR - A R A RE G AT R ek
UORRRER A LED S (adipocytokine) 2 -
Bk § R IIF G FS R SR RA T e S A kA
oo @ ek A g TlscPa B4 e % (Hu et al., 1996 ; Scherer et al., 1995 ;
Takahashi et al., 2000) ; IGF-1 ¢ &7, 5% & Flehn 4 & 5 TNF-o & 4L 47 7
g P *% g B & A Flengg 417 % (Fasshauer et al., 2002 ; Halleux et al., 2001 ;
Takashima et al., 2001 ) o gt ¢t » 7= 5 7 HF R PPARy 5 3F g iplm e 5 R A Flen
A F]F 0 Fpt o PPAR v ¥430 34 3 ram & v % ¥ & 4% ¢ (lwaki et al., 2003) ;
Bt B iR 4 PPARy ehd R § HAEF A A Iﬁﬁé r’v’ﬂa‘%—"l ( Karbowska
and Kochan, 2005) TZD 5 PPARy enif g @l » ¥ % ko & = A4 fop & o
L E 2R R B F BRI T R B E A T A Ibet’Au\,mF’# AT i
¢ kR # = (Combsetal., 2002 ; Maeda et al., 2001 ; Yu et al., 2002) -
FIESF R &Y PR kgL | F Y 2 AdipoQ A IRE E g B X
U R A AR SR TR AR ¢ BLE T P B R A T4 AP 4] (Nadler et al,
2000); Fla g B2 S pF € Pl R E it AT @ AALFAT R 6 A 4
w AR 0 R 2 A L E % X (Diez and Iglesias, 2003 ) - pt *h 0 AR fEiRE T
LG R B L S R ¢ AT E 2 B £ B 4t 11 (Hotta et
al.,2001) Fptm 5 daRl o R IR Z B M I RS ME 2L L RO
Fo e #] (Diez and Iglesias, 2003 ) > A RF %A 7 ¢ For> 45 £ i3 A F
% B AR R A A (S € id A% it 2 (Maedaetal., 2002) 5 18 & A&
e BUGS JEehenig B A R R IR AFIER AT A EFHE M
chd A G EE TE Ik A R E g e o ik B e 2 (Maedaetal,
2002 ; Yamauchi et al., 2002 ) o gt #b » Se sk X R P pBE 2 B R 0 2 X
i 2 %B’*‘“#J@“’ e glRIE D RY I FEILE %az t3% 40 (Zhu et al.,
2004 ) ; AT Rl B R E R AT AP € 18 PFHL R Z phY
fig "% 1< (Yamauchl etal, 2003); e E» 0 ¥ iz ¥ R vtk gdlis » gkl
S mE ARE g E M ( Bertile and Raclot, 2004 ; Zhang et al., 2002 ) - ?3 5 %
AR Y 3 H R G ARk %Lq AP S IS R A S
’E’%‘Emi"ﬁfi" F I B PR E'?%‘«F\ B R AILE AR RAGRSE MR A
P & (Maddineni et al., 2005) ; etk ¢ B¢ Pq P E A R E " MREHPN & )
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AR o SRR R SN A T RS 2 - o

A~ raikid iF & 6 3¢ (Perilipin)

FraR o fppmeapFia L 39 Fe hoadd RARFRA»
MOF AR TR E FAF £ o 39 (Perilipin) > b w2 3v B 7 £ D
0.25% % 0.5% (Franke et al., 1987 ) -

pae el B R A (isoform) @R p 3 - RAFIER L L

(alternative splicing) & & # ¢ ; perilipin A g2 B 25 % 33 4.3 7 95 fm %2 27 FfR 47
A lmre > B @ perilipin A g isimre @ 5 B L &% o perilipin C 22 D 25 £
W% A BSR4 4 o0 fm e (Serventnick et al., 1995 ) - #] perilipin 424 335 3
ARG TR G B B9 (vimentin) G oagiver i B3 A &R E
T e B s F & & o f2eniT* (Greenberg etal., 1991) o

Perilipin 33 & it £ T ff7eh= ;8 4 & %ﬁﬁ perilipin + & 5 % Bgipe it 3% ¥
¥ 41 * cAMP-dependent protein kinase A (PKA) #ips i+ (Clifford et al., 2000 ;
Londosetal., 1999) @4y $ P R BFF > FE 5 ¢ Tk hmie @ thz i
H b fig-k f#pF it * 1 ¢ F i PKA(Collins and Surwit, 2001 ; Honnor et al., 1985 ) »
&t e PKA 7~ 52 gk i perilipin &2 fw¥e B ¢ chjgr & AR 14 f# 75 fis (hormone
sensitive lipase ; HSL ) perilipin i 38 &r7g 3% jF & & ¥ HSL L5390 iF & 5 &
B B {5 PR P B A 2 5% K 4e(Clifford et al., 2000; Souza et al., 1998; Sztalryd
etal.,2003) ¥ 2. > % % B 5 $afErg it > &2 PKA s % 4p 8 > ¥ @ perilipin
2 et (Egan et al.,, 1990) - ¢+ ¢+ » % perilipin i+ *+ £ 5 PPARYy response
element( PPRE )% > #]y* perilipin 7= ¥ X PPARY/RXR = ® 4812 3 % (Dalen
et al., 2004 ; Nagai et al., 2004 ) -

Pk d feiRsk ¢ I UG AR I A B #EB-0E 2 5 perilipin & F] 5 ol B g
IR BAp P B AR Py s BB R 1L 3000 0 AR S S A e B
FOWEAL S R0l 2L G R FUE o B e L AR R A 4P o perilipin & 717 i
B AR e g A B H v v m v gk A T R TR R ] B

(Tansey et al., 2001 ) F] ¢+ # > perilipin ¥4 7q i kmPe b jF 2 fF & 5 3 & (8% o
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PRl
-~ BEHE

T F 4e(Arbor acres)$gsg > 3 ~ =o#* > 2 5 0-18 % 19-36 p &3 # » &
L&k 47 5 14 0% ~ 20% ~ 50%7 80% ¢ 4= B H b fig P~ E ALY Tz 8%+
B IR 2 A A R Y S A R Rt B Y gR s FeY b fig B N AR
26 g A B TR o % D 36 P T A B &
Wo W2 PR Y 4P R TAPM A 4T o

=~ Ej‘l;}:ﬁlga%

gkt Ae S 4 NRC(1994) f Frz 4R 450 o & fgn & w4k T o a5 £ 8
% 30 Jraetin (D740 100%% 2095 (2)i 4c 80%+ 23 &2 20%7 482 e ¥ fia
(3D +v 50%* & £ 50% 4= peH ,&ﬁa(A>f+c20/<.4Mf580%ﬂ¢g:ﬁ§ﬁ
WP (& 2)(F 3) e ABBmATRT 27 M B WM figd KW R TP H
B (AR d AR A REIMBEFIRIRE)-

N Al L

Wi R AR E 2 2 ek 36 p#tL v d B o AR FAH - Aok
B Y T S A A
@IPJ_"]I%Z‘” l)“ 'il’ HE] ’Jﬁmpé’@f‘_’%’%ﬁﬁ’ °

T~ R R
Collagenase Type 1( # 5% %-:LS004196 )ptp Worthington, USA; Dulbecco’s
modified Eagle’s medium / Ham’s 12 medium (50 : 50) (DMEM /F12 ; & &%

5L 0 12500-062) ~ #x2 w5 (fetal bovine serum, FBS ; & & %5 1 10270-106) P
g GIBCO, USA ; % E % (insulin; & %-%% : |- 1882) dexamethasone ( DEX ;
=%+ D-4092) ~ isobutyl- methylxantlne (IBMX; & & %% 1 1-7018 ) ~ Oil-Red
O A (A %5 D-4092) » formaldehyde ( # % ﬁn?fi : F-1268) ~ glycerol ( &
=5l - G-6279 )~ # 7 (chloroform; & &% %% : C-2423 )~ £ 15 fi% (isopropanol ;
A S-S%i1-9516 ) p Sigma, USA; }n B 4 17 £ ‘2(Bio-rad protein assay reagent ;
A & ¥n%.:500-0006 )~ + . 7 F-+¢ (bovine serum albumin, BSA; & & %L : 23209 )

FEp Pierce, USA ; RareRNA ¥ 2% ( A & %% : GPR02) E&g Py ¥y
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#, Taiwan ; & K JFp¥ (absolute ethanol ; & & %50 © 32221) ~ ¥ (Benzene ; 2
4% 1 UN1114) pp Riedel-de Haén®, Germany ; Taq (2 & %% RO11A) p
p TaKaRa, Japan; = i+ i fq &8 (A & %% 1 01T020) MEp A4 f i o
7, Taiwan ; QuantumRNA™ 18S Internal Standards £ = ( & & %% : RO01A) B
f Ambio, USA : 2 % & (Acetyl chloride ; %n%fi-L14013) pEp Alfa Aesar@,
USA ; st 4 (K,COs3 5 & S%hm¥h ! J021224006) &R Erpadr (NaSOs ;5 A &
Y% 1 J050112039) pEp OSAKA, Japan; & -k @ f% (Methanol dried ; 2 & %% -
88917 ) p-p B i- B A>3 LD F, Taiwan 5 /&gt p Taiwan o

AR

- s UR

o S 5 0% 20% ~ 50%7 80% ¢ 48 = FaH b fin B~ AT LAY 417 8%
A BN et Rl F O FONERE T A S - X {8 d FENE IR Tt
Bori 2 15mlg g o B2 4 CH e 4°C > 3000xg( roter 1615; UNIVERSAL
32R )4 10 4 480 B~ + K R T ATends R 5-£ =0 1 4°C > 5000xg( roter 1615 ;
UNIVERSAL 32R) &< 10 4 48 > B~ K e T #7endits # - e 2 215> 12 0.22
um® 3SR 3 AT 15 ml #oe F 3 R AT RE Y 2 56°C 0 30 A 4Bk AT A A 2
Bl A s E 2 2 8 F0-20C 5 e

S VLR

36 p#z e g poFE ﬁﬁ*%%éﬂﬁ— T HEG  UFEINE IR AT 0 IR
P ple WP E N R Y PRSI mA s o #7352 mg/ml collagenase 2
DMEM/F12 (Dulbecco’s modified Eagle’s medium/Ham’ F12 medium (50 : 50) »
#2100 mM N-2 hydroxyethylpiperazine-N9-2 ethanesulfonic acid ( HEPES, 1.5%
bovine serum albumin, pH 7.4) » £ ‘e &k & e 33 % > 37°C & -k 1 130 rpm 120
A a4 ~ b B HEAE A 7 collagenase 2 buffer i g 2 f%\,ﬁ fv ke % > 50xg (roter
1617 ; UNIVERSAL 32R) &t 3 & 48 > A #tw0 Pq ¥ w72 fo = 3 7y ’Jﬁ,sm’-’e o B
g %% km®z 12 lysis buffer (0.154 M NH,4CI, 10 mM KHCOs3, 0.1 mM EDTA) # % »t
7810 » 453 “ﬁ% i3k 1z F 10% FBS 9 DMEM/F12 32 % i 33 & ‘m%e o

e i

¥ ks e e 32 £ 00 5 F 10%:0 FBS DMEMIFL2 » 4 fmos £ i b
BA S LSS T F 0% 20% - 50%:7 80% ¥ 8= L b fig Bk % AR
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BT 8% Bk A 2 e 4 R F I IR A RS @A (R g
% ~Dexamethasone‘|BMX) BFEme At PP TELYOXHS ;;Jz o

B EFR22 {(#HE-IBR2R b’%i%%f%%;}z“T;L,F ﬁ“/,’lwc”i:%%
%%&Iﬁzf’m %5 37°C 5% - § Lo

SN G A

HPRTE PR R R 0 e gk 11 4% paraformaldehyde (Sigma USA - P-6148) ¢
4Cixe 35 P %327 15%E EHIXPBS } § 3 4C k4B o Fgp B
oo hou e &l (Tissue-Tek. O.C.T. compound embedding medium) # 32 » j’a‘_
3-20C ¢ FHEE o 3L 248 (CM1850 » Leica) 3= %5 1 174 i o
ﬂﬁ%ﬁ%%uéﬂm%iﬁﬁ¥éi’“?Eﬁﬂiﬁlhm‘%ﬁ§”¥$
A0 L & f poly-L-lysine (Sigma USA » P-8920) eagh # ¢ > % »v i k&g 20
Fr2eped o Ao ¥ J Y RRFR T AR Lo e TRE me

)
—‘,J~ o

I ~Oil-lRedO %2 &2 2 §

wmPe 3 & 1 3.5 szi—g Zx ¥ >3 % 6 %12 Oil-Red O %4 #] (0.3% Oil-Red O,
60% isopropanol ) #-imre p g HIE L & g2 o A4 W F A2 fiﬂ oo 11X
Phosphate-buffer saline (PBS ; 3 mM KH,PQO,4, 9.4 mM KzHPO4, 0.15 M NaCl) 7
e A A 4~ 0.5 ml 10% formaldehyde >+ 8 = # ¥ 30 ~ 45.% 11 B 2 imbe >
B }3{:] }wp o 4 x Oil-Red O e #|fs B> 3 B Tk 1/} pF > & f-j’l‘r_ﬁﬂjﬁ_:“
* LR ER R R o Befs F 4 4~ 500 ulmlO%egceroI EF 4T T
BB RS F R A o B4 d (s ek & 45 40~ 1 oml ehisopropanol F B #-H
B2 15mlendre g R EBIERARII N LI g I Ak kR
£ 510 nmipl etk Sk iE > BT FRAE TE o

Az REEEAT
wer £ 35emi dr ¢ oA F 64 Fas Rk L IXPBS ik
F 4v » 500 pl homogenizing buffer(0.25 M sucrose, 1 mM EDTA, 5 mM Tris, 1 mM
DTT)» * fmee gl fyimme i3z % m ¥ 207 ke B - £ A3 R REIDF A 158
F B 4°C 0 12500xg (roter 1159, MIKRO 22R) #tw 5 4 45 » B~{F 3w {8 fm
I LR AR R R 10 gL 8T L0 STC K L 2 R i
ImlRE > 37CF S ~4ais 1% &k kg3 £ 520 nm ipl 5 £ {8 > 1Y
PREREEHE R merB YR s EE S mmole/mg protein o & {14 3
W?ﬁfév\’f’?—?- e P T e AT 7 20 M e ?/ﬁfi"l” JL/F P Rv AR 2§
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SR A A TR

E o e

ODsample L
X obstandard)** * Mk (uD)]

mg protein

[(2.29

TG (mmole/mg protein) =

S YRS EEERA

m g 35 cmi A Y AL E 6 %2 5 &R 0 1 IX
Phosphate-buffer saline (PBS ; 3 mM KH,POq, 9.4 mM K;HPO,, 0.15 M NaCl) i
7% & 4v » 500 pl homogenizing buffer (0.25 M sucrose, 1 mM EDTA, 5 mM Tris, 1
MM DTT) * b f)imme iz ¢ 2]7 kjcd > £ A3 R EROT A
{8 #-37B %3 4°C » 12500xg (roter 1159, MIKRO 22R) #t.~ 5 4~ 45 » B~{F 3.
(e FB 2 v R AR > GPDH AR ¥ o it A 0 F Ape
Triethanolamine-EDTA premix pH 7.5 ( 200 mM triethanolamine ; 5 mM
NaEDTA « 2H,0 ) > e W 2 & {5 L § 5 & ¥ sk o 30wt 4 B P L~ B~ 100 pl
thd b ik o £ ~ 800 pl assay buffer ( Triethanolamine-EDTA premix 9 ml ; 1.43
mM B-mercaptoethanol 9 ul ; B-NADH 2 mg ; = g’k 4.8 ml) » £ £ /L » 100 ul
DHAP (8.23 mM dihydroxy acetone phosphate lithium solution ) » it & ;8 & {5 4 *
AR AL 340nm BB Sk Eo i E 1045 B IRAF R 5 A4
P~05 4482 s kiE (Ags) 245 4wkl (Ags) P B Hmskidz L8 2
FRFEFR B is 1 39 ’Fﬁ‘&\ﬁ'? R e L /_g_/pin’§ L ) ’Fﬁ/%)i VA ‘)’?“j o
voa R B T\HGPDH\/‘,—-H_O
GAPDH &3t 8 = 4758 5 ¢

AA/min
0.00625 ODx1 Molexmg protein

GAPDH activity (U/mg) =

AN RRAIRIER A4 H B

Hrgipmie 2 £ 35emE A E AL % 410173 § 8w F2 DMEM ik

o BHAA e P gz fH B MR Y R o FERA LR
8 % ; £ 1 Krebs-Ringer bicarbonate buffer 7 % = » » DMEM (phenol red free )
7 v 2% BSA 2 0.02% ik n e & > Tk PF/R@ L 5p7 P/J Ao A obE Z
(glucagon) > >*% 1~3-6+12 /| p& fr;ev]’z%i» £RE R0 Er kW RT3 30-20 £
-80C 0 FETF R EP R A AT BB ARY R R i B ey Tk
B o
Glycerol Jk & Bl 2 R 2240 :
Triglycerides + H,0 1P Glycerol-1+ fatty acids
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Glycerol + ATp __gcerolkinase - Glycerol-1-phosphate + ADP

Glycerol-1-phosphate + 0 — %, DAP +H,0,

H,0,+4-AA+DHBS o™i | Quinomeimi dye + H,0

BB 0pl 2 = fey b i@ Imlir £2037CF 5 48 o kbRt
Bleoa ki@ (520nm) e L G X EE B RAR ST o d L ERSEH W
—E_ o

e A4 7 £ 8 = @ nmole/mg protein

21 5 -\ .
B v@r}\“&f'—r .

ODsample > %
[(2.82Xm))(i >R %“'ﬁ% (uh

mg protein

Glycerol (nmole/mg protein) =

R LR S

g miez 10 cm & 2 fi‘“%zl_w " IX PBS & 2 4er 5 oml
homogenizing buffer ¥ *tx% *g ;5\ }:f FE100rpm 2 F 10 » 4gz 3 15 ml g
# o 4 r 2ml ¥ (Riedel-de Haén® > UN1114) fe3ml & k7 a2 e fgs (Alfa
Aesar® - L14013) jm £ % (@ K" fF @ ¢ fipd 5 9:1) BF® & « B3 70Tk
G 130 rpm BT 2 ) o Bl EE R FH LT 0 0 4 5 ml 6%m 4w
g2ml FIEpc R o 4o 1200xg~3 A 4o B b R R TR D ATACE B o
dvr 1gaE-Keipadrfol g i timt > 3000xg (roter 1615 ; UNIVERSAL 32R) &t
o 5 A AR 0 B KR iR R RTEOME B E o

- F AR

A 18 : TRACE GC ULTRA # #4p & 7 %
A g 4 (column) : 1D 0.25 mmx30meter - fused silica capillary
(4% RTX 2330)
%) Z_4p : coated-cross linked 10% cyanopropylphenyl and 90% biscyanopropyl
polysiloxane > *¢ % & 0.2 um
25+ (injector) 8 & : 200°C
W ¥ ® (detector) § & : 220°C
i % F 48 (carrier gas) Jni : 1.3 ml/min
s et (splittes ratio ) @ & & o
' 5 4 (carriergas) : ¥ # 35 ml/min
Tinag+ Bl E D FRILD
Pa s REAE Ll
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A.giEiE 1 160°C (4min) , 2°C/min, 200°C (5 min)

Ly £
YUF AR AT A 4TS o MR M e g PR R (retention time) 224k B2 ) L RE
BIEHOF il d PR Y Afa X Mo 2350 L ipfa 7 A o
A e S

AR R E G = PR A E B RXG PR AE L TR
PR AR = AR R R G R AR e R ARG

e e

4 - % RNA 3 &

6 szi‘—‘ %4 > 111X PBS ko @t -;,T 4v 1 ml e RareRNA 5% » ¥
ik ‘\*’j’ﬂf‘u 100 rom &7 10 ~4ac b 2 15 ml s g o 4o r a‘? 7 300 pl
L3535 #Risd.e 12000xg (roter 1159 5 MIKRO 22R) > 4°C » 10 ~ 45 ; 3w =
2 5 1 /%1,)}{,,%,& v]z&iﬁrmﬁ;ﬁm? ’ J e 1 ml - /E(']‘H:/w L‘iraa i
~ 12000%g-4°C 5 4~ ﬁ»’;ﬁ"r_;%—i F R R R A A~ TO%IFPE e @ 18 dge 14000xg
(roter 1159 ; MIKRO 22R) » 4°C » 10 4 45 - #-+ K fgb,a » L F R
BFERFTEES o 4o r 20 ulr’v’ﬂDEPC HoO i3 fadfs § ARkt » @ (35050 #
B2 60 CAc# 5 A4 o B fs BT E B2 4 RNA %3330-80C -

AR TR EEREFREFR

3B K RNA 1763 %> 260 nm 22 280 nm el £ T gl E ek R 0 £
$1% RNAEE T % 28 © b PERE RNA e 50 28 15 hRNAZ KT 0.3 pg/ul -
P~ 4 ul 9 RNA % ** PCR - g %% 4c » | plrandom primer (3 pg/pl) = 7 pl
R FRIP3RE c ET0CF BL10 A @y By »rokt » 2184
s » 4 ul 5X buffer ~ 2u1DTT(OlM)fr1uldNTP(lOmM);wﬁi—va ;4 25
FREL10 2481 530 42°CHa #4518 > £ 4 ~ 1 ul Superscript IT RT (200 unit/ul ) »
FE 42 CFBS0 248 £ 2 70CKF s 15 £ 48 B s 4 » 1 ul RNaseH (2
unit/pl) > 337 CF B 20 #4518 » Bt &3 -20C - m (s2 7R &
PCR># ¢ PCR-| ¢ ¥ #z¥ 1ulTaq (5unit/lul)~ 2.5 ul 10X PCR buffer ~ 2 pl
dNTP (10 mM) &¥rZ2 &2 513 - %% 1 ul (10nM) > 122 2 ul 18S primer :
competimer mix (3:7)> @ & 1 * & F-K 8B4 LI 24 pl 5E 15 40 » 1 ul cDNA
(RTAY ) BHAFRZ25WUEBFF K F Bor* 31+ B olded 4o

L= R
TR AR AR AR RS RIEE 20§ AR D2
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AR I PR #ed ¢ p HLAR PR DU IR (7R A 4T (R AT B TR it
% 53 0AR SAS (1999) S 7 AT o Bk UL L B 1L A S
(GLM) &7 %> 247> 1 LSmeans ' o & 2 ehi B o
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&2 #HafAEan(0-188)
Table 2 Feed composition (day0-18)

T00% ShiAkz® olhikzE  20hAkzi&

P +20%MCT +50%MCT £R0%MCT
EE 100% Bl%soybean  50%sovbean  20%sovbean
[ tem sovbean oil  oIil+20%MCT  oil+50%MCT  oil+B0%MCT

%
Z 4 # Corn meal 44, 43 44. 60 44. 80 45. 03
A E#4 Soybean meal(44%) 41. 14 40. 66 39. 95 39. 22
Zsk## Corn gluten meal (60%) 2 98 2. 60 3.10 3.59
A F7& Soybean o1l 8. 00 6. 40 4. 00 1. 60
TSR _ 0 1. 60 4.00 6. 40
Medium chain triacylglycerides (MCTs)
#8245 Limestone 1. 64 1. 64 1. 64 1. 65
8% — 45 Monocalcium Phosphate 1.43 1.43 1. 44 1. 44
DL- ¥z iz & DL-methionine 0.17 0.17 0.16 0.18
# 2 Salt 0.50 0.50 0.50 0.50
=8 ie=4& Cro04 0 0 0 0
§.1LB% & Choline chloride (50%) 0.15 0.15 0. 15 0. 15
Butyvlated hydroxytoluene (BHT) 0.02 0.02 0.02 0. 02
HE Avatec _ 0.086 0.086 0.06 0.06
%4 £ F Vitamin premixe® 0.13 0.13 0.13 0.13
%4 § B & Mineral premixe® 0. 05 0. 05 0.05 0. 05
3t Total 100. 00 100. 00 100. 00 100. 00
8@ Calculated values

2B &%, % Crude protein, % 23. 00 23. 01 23. 01 23. 01
wiEE, FE/ 0K ME, kcal/ kg 3200 3200 3200 3200

S BRI SAe s EA 1200010 4 £D;, 200010 ; 44 £E 4010 44 3K, 4ng: &4 3
By, l.5mg | 4% %8By Omg: 4% £Bs, dng: 4% $B,, 0. 05ng © Fakse, 25mg; | A8, 16ng | Fa,
Img; £47%,0.2mg -

2 Provided per kilogram of diet : vitamin A, 1200010 7 vitamin Ds, 200010 ¢ vitamin E, 401U :
vitamin Ks, 4mg : vitamin By, 1. omg : vitamin Bs;, dmg; vitamin B;, 4mg : vitamin Bys, 0. 05mg :
niacin, 2omg: : pantothenic acid, 16mg : folic acid, Img: biotin, 0. Z2mg.

b ELFEESMm 0 & 100ng ¢ &, 40mg ¢ £, 100mg : 4, 20mg =&, 0. 3mg ¢ =&, lmg £, 0. 3mg -

U Provided per kilogram of diet : Fe, 150mg : Mn, 40mg : Zn, 100mg : Cu, 20mg : Se, 0.3mz : 1,
lmg : Co, 0. 3mg.

C R Fddo Pad Sk ihEs 2 B ASHE 5 5 BB800A84004F £/ 2 Fr (NRC, 1984) -

C ME values of soyvbean oil and medium chain triacylglycerides are 8800 and 8400 kcal/kgz

(NRC, 1984).
(RBAZZHAELHETRERM)
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3 HEEAEAR(19-368)
Table 3 Feed composition (dayl9-36)

100% Bl%A T4 S50%F Z4 20% & 724

KRB £20%MCT £50%MCT +R0%MCT
EER 100% Bl%sovbean  50%sovbean  20%sovbean
[tem sovbean oil oil+20%MCT  oil+50%MCT  oil+B0%MCT

S
24 Corn meal 50. 94 51. 09 51. 30 51. 54
K244 Soybean meal(44%) 36. 90 36. 40 35. 75 35. 00
Zsk#%# Corn gluten meal (60%) 0. 40 0.75 1. 20 1. 70
AF# Soybean o1l 8. 00 B. 40 4.00 1. 60
TERZEEINE _ 0 1.60 4.00 . 40
Medium chain triacylglycerides (MCTs)
#8245 Limestone 1. 60 1. 60 1. 60 1. 60
%88 — 45 Monocalcium Phosphate 0. 99 1. 00 1. 00 1. 01
DL-F 288 DL-methionine 0. 07 0. 07 0. 06 0. 06
®E Salt 0.50 0.50 0.50 0.50
Zfb=4E Cra0y 0. 25 0.25 0. 25 0. 25
#.LEE# Choline chloride (50%) 0.15 0.15 0.15 0.15
Butvlated hydroxytoluene (BHT) 0.02 0.02 0.02 0. 02
& Avatec _ 0.06 0.06 0.06 0.06
4% 4§ Vitamin premixe® 0.13 0.13 0.13 0.13
S ¥ A F Mineral premixe® 0. 05 0.05 0.05 0. 05
44 Total 100. 00 100. 00 100. 00 100. 00
tH 4 Calculated values

#%5 4%, % Crude protein, % 20. 51 20. 51 20. 51 20. 51
e, FE/ 0K ME, kcal/kge 3251 3251 3250 3250

S Bar-FrEdERA L FA 12000010 ¢ 42 2D, 200000 ¢ 4842 3E 401U 4 3K, dmg: £ %
Bi,1.5mg : #£4% %B,, dmg; %44 2B, dmg : 44 B, 0. 00mg : #8488, 2omg; & 28, 16mg + ¥E&E,
Img; %£4%,0. 2mg -

® Provided per kilogram of diet : vitamin A, 12000IU ; vitamin Ds, 200010 ¢ vitamin E, 401U :

vitamin K;, 4mg : vitamin By, 1. bmg : vitamin B, bmg; vitamin Bg, 4mg + vitamin Bys, 0. 05mg :
niacin, 2bmg; » pantothenic acid, 16mg + folic acid, lmg; biotin, 0. 2mz.

P EoFEERM o &, 150ng &, 40mg ; £, 100mg ; 48, 20mg ; =&, 0. 3mg ; =&, lmg ; £, 0. 3mg -

b Provided per kilogram of diet : Fe, 150mg : Mn, 40mg : Zn, 100mg : Cu, 20mg ; Se, 0. 3mg : I,
lmg : Co, 0. 3mz.

C KRB hfo b ik = Bk Es 2 R EE S HE 4 5] 8800 R B4004F %/ 2+ Fr (NRC, 1984) -

 ME values of soybean oil and medium chain triacyvlglycerides are 8800 and 8400 kcal/kg
(NRC, 1984).

(REAZZHBXGERERE)

38



% 4 RT-PCR & 476 p 3gprgvsimie JLF R AT * 2 513
Table 4 Primers for RT-PCR analysis of genes expressed in chicken adipocytes

A 5% B 7 513 B 7 R £
NCBI GenBank # (C) (bp)

A-FABP AF_432507 A5’-CTTCCAGCTGCATGTGTCAT-3’ 63 382
S:5’-GCACTGTGCTTGACTGGGTA-3’

PPAR 7 NM_001001460 A:5-GGAAAGACGACAGACAAATCAC-3’ 50 419
S:5’-GAACTTCACAGCAAACTCAAAC-3’

CIEBP NM_205253 A5’-CTTCT TGGGC TTGTT CTTGC-3’ 65 432
S:5’-GATCT CTTCG CCGAG GACTA-3’

Perilipin XM_001048076 A:5’-GATGACGGCGAAGAAGAATC-3’ 65 479
S:5’-TCCTCGTGTACCTTGCTGTG-3’

LPL NM_205282 A:5’-GCCTGTTGGACACATTGATA-3’ 57 303
S:5°-AGCGTGAAAGGAATGTTCTC-3’

AhR NM_204118 A:5’-AAAGCTGAGGCATCATTGCT-3° 60 440
S:5’-GGATGATATTGGGGACATCG-3’

GLUT1 L_07300 A:5’-CACATACATGGGCACAAAGC-3’ 65 414
S:5’-AAGATGACAGCTCGCCTGAT-3’

GLUTS8 AB_083371 A:5’-CTGGAGGAATACTGGGAGGC-3’ 63 358
S:5°-GCGAGGACCATACGTGGACC-3’

Adiponectin - NW_001471743 A:5’-GTCCCACGGAAGTCACTTGT-3’ 62 445

S:5’-GCCTACCACCTGACGGTCTA-3’
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BE A
WA AP R b)Y S R B R AP Y R
Hrgopleghiz B

BB G w0 7 B i £ Z e e fig ) 50
FEE g po FPt g ininre AR PN IF F R E T E d o @ PR T AR
ety iR R R E R B R d MR B FAY P 4y e
Hr? g Rt T LR P g A e A R Py s pk e 2 (Villegas et al., 1973 5
Otten et al., 1993 ; Jones et al., 1995 ; Innis et al., 1996 ) » #]* > %‘gﬂ e
UBEFLERFTPRAFFIHEPRRDZE VIR FAS T E -
hEER LG ¢ FLEEIEA H 1 % Az A ek 0% - 20% - 50%2r 80%¢ 44
ZpeH e ﬁqB’»,x ¥ gkl Y 415 80hL B 24 2 A AR T 36 P hﬁ]g%*} ,
BT EBAPM A AT o

F‘ 87:, mF’E'A F IFE] ]:’p_ﬂb

— S ARAPY B FeH W BB ¢ R S B B

WIE AR Y - AR AR Bl B¢ 4B FaH A B A S e
H g2 s W5 0%~ 20% ~ 50%2 80% ¢ 4a= faH b BN E ALY A7 7 8%+
B INA 2 A N APR D 36 PSRRI T AREE A 4T
HORWMELEMT (£ 5) &P 0% 48z FhH b fg B S Al 0 5 B
& (2075.429) H =t 5 A4 20% " 4= FaH b fig B N A2 e (2068.75Q9)
7 —*Ff % AR 4 D0% ¢ 4= FLH 4 ﬁ%ﬁ»iﬂi A e (200417 g) > @ 1 A4 80% ¢
4= Y W fg B N AR e S Bods (1955.42 g) o At AL A 47 A 0% 20%
VA Y g BN AR R A F L R > 50%%2 80% " 4d= ﬁ’r?:ﬁ W fig B 1 4R
WrAJL R B F £ B > 2 0% 20%3 it 5 50%%2 80% 3 ®f L 4 A F b i
Bod P B EEF 0 50%1 P gz faY ﬁq%.l«éﬁié&;éwg%ﬁ €3 R
%%ﬁi%ﬁ%’% T o
IR E R E AT (£ 5) MR 0% 4= fhY g B N AU e
(27171 Q) F £ 2 i AuT e w]; B = 5 &40 20% 7 48= feH 4 fig B~ ém:hfk
L &(25.199)’#315 % Ak A 50% ¢ 4= L b fig B N AR ke (23.349)
20%%2 50% " 4= FaH b Fq B S AL B B R F £ BB iR {uﬁz&ﬂSO%
voghz Y e g B A 2 2 (18.86 g Fis b H s AR o b B % T AT
TIARZ L B AAZ AL fig B S AR A d P FEH IR0 7 B AR o
- BT ERLEIRIEHAMEZ B o R (£ 3) A& 0%
Voghc FeH b fig B M AT e L BB (1.33) 0 H = L Ak4 20%¢ 4Bz e 9
fa B S A AUIT e (122) 0 £ 3 4kt 50%7 4= FlH o fig o S AT
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(1.16) > @ r1 440 80% ¥ 48= Fe i fig B A 40 AT o B % S0 H 1 Al
(0.96) -

EPE N IV R SRS S Y Pat S ST S
PR > R HTIE FME E M2 B8R P & (Ooyamaetal., 2007) ; i
3 < L,?’c% pdip ¥4 eY 2R A Y W AR EEN S TR E 38%

» ¢ P RS M E (Carnielli et al., 1994) &2 d RN BRE 7 9s e g 5 £

(Crozier, 1988 ; Hill et al., 1990) - 42 ig * 4 &£ &2 H P 9" KenFF 3 = &

H- Sd v sz e Wiy A E AR M-k fEpF (Hormone sensitive
lipase : HSL) & {7-kfzi®* » F|2 23 P 4= fH W flaen= fhH i fig &g 32
F LG RE P B RPN B (Deckelbaum et al., 1990 ; Raclot et al.,
2001) > #1120 % % W}tﬁ’*’ﬁl RS o ApsEa 3 RlaE S R IR B o o
FlAt o BB Fass g BRI D H ¥ i Hd @ e R e SR T o 1R
o hEaAR < £ 1 AT A WA 4 s & (Tsuji et al.,, 2001 ) » F)pt "% M6 5 KRR 7o 95
ERE okl - ARETFF A N LA R W faRE AR Y S B RR
e FSFASHE B FlE P 4B W a R F 5 d Bk (carnitine) £ p iz
17 pa i pe s - fF (carnitin palmityl transferase-1 ; CPT1) ® £ 7 » k48 N %5 >
F o F o Reik enig 7 A % (WuU-Rideout et al., 1976 ; André et al., 1982 ) -

%5 4Rz Paa- ey (MCT) $¢ g ez 258
Table 5 Effects of medium chain fatty acid of feed on chicken abdominal fat and

body weight
I p 0%MCTs 20%MCTs 50%MCTs 80%MCTs SEM P &, P-value
Item +100%  +80%+ &  +50%+ & +20%+ = - -
trt liner guadratic
A BW o b o

W, 2075.42°  2068.75°  2004.17° 1955.42° 19577  <0.0001  <0.0001 0.29
Body wt., g
M E, A 27.71° 25.19° 23.34 18.86° 1.411 0.0003  <0.0001 0.49
Abdominal fat, ¢
Tl MER A 1.33° 1.22° 1.16° 0.96" 0.067 0.0023 0.0002 0.53
v 9%Ratio %

n=4

a0 7 el 4 A 3+ XA BHY (P<0.05)
&b ¢\alues in the same row Wlth different superscript letters were significantly
different (P <0.05).
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Fro AT LA Thq W g B S APRDHT 4 R B e A H g
5 e FERE A L R —]‘ ehig| (Baba et al., 1982) o @ g %5 fmPe + o] Bjdab fm e
Z e R A B F R ARAR S R g 9k e A%~ (Pairault and Green, 1979 )
Fo2 78R m i f ek R i ez cnAa i BT S Fy iR lm i 4o &2

W P B Aoy e mre & it 5 B (Farmer, 2006 ; Wang et al., 2008 ) » @ &7 B %] &

LpFR S e A EFF R RREE W AR ERE S L s A D
AFLRAAE FL TS AR R A BLIEF L S MY

%
Vs R A T gk T8 Ry s 2 B0 R R SR o
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Figure 5 Effects of different percentages of medium-chain fatty acid replaced

supplemented diet on the size of chicken abdominal fat cells. Frozen
sections of abdominal adipose tissue from 0%, 20%, 50%, or 80% of
MCT replaced diet-fed chickens on the age of day 36 (Magnification :
40X). 0% : 0% MCT replaced supplemented diet ; 20% : 20%
MCT replaced supplemented diet ; 50% : 50% MCT replaced
supplemented diet ; 80% : 80% MCT replaced supplemented diet.
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B IR 8%3.&137%.‘%3@-%? 7 % 5 i * Image Pro Plus 6.0 #4832 5 7 1t &) 7
4B = FhH b fa B AR A Y fOFEH IR s B e (K B
F:100X > & 22 5 B~ 200 B fmre ) o 0% 1 0% ¥ 4= FhH b fig B 1 ARTAR
2 0 f L 20% : 20%¢7 4= FEH W g B (N AEAR AP v FE 5 50% -
50%¢" 4= fhH b fig Br (N AfEAR AP v B 3R 5 80% 1 80% ¢ 4a= FLH W fig
B (N AR A2 6 S on=402PC e S R —“Ff A3 8% (P
<0.05)

Figure 6 The effects of different percentage of medium-chain fatty acid replaced

supplemented diet on the size of chicken abdominal fat cell. Frozen
sections of abdominal adipose tissue from 0%, 20%, 50%, or 80% of
MCT replaced diet-fed on the age of day 36. Abdominal fat cell size
was measured by Image Pro Plus 6.0 (Magnification : 100X, calculate
200 cells/frozen section sammple). 0% : 0% MCT replaced
supplemented diet ; 20% : 20% MCT replaced supplemented diet ;
50% : 50% MCT replaced supplemented diet ; 80% : 80% MCT
replaced supplemented diet. n=4. * ® © Values in the same bar with
different superscript letters were significantly different (P <0.05).
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Figure 7 Effects of different percentage of medium-chain fatty acid replaced

supplemented diet on the size of chicken abdominal fat cell distribution.
Frozen sections of abdominal adipose tissue from 0%, 20, 50, or 80% of
MCT replaced diet-fed on the age of day 36. Abdominal fat cell size
distribution was measured by Image Pro Plus 6.0 (Magnification : 100X,
calculate 200 cells/frozen section sammple). 0% (4 ): 0% MCT
replaced supplemented diet ; 20% (W) : 20% MCT replaced
supplemented diet ; 50% ( A ) : 50% MCT replaced supplemented diet ;
80% (@ ) : 80% MCT replaced supplemented diet. n=4.
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Figure 8 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet on chicken preadipocyte differentiation. Cells
were stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of
MCT replaced diet-fed chickens and microscopic analysis was prepared
onday 0, 2, 4, and 6 after the induction of differentiation (Magnification:
100X). 0% : serum of 0% MCT replace supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80%
MCT replaced supplemented diet.
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Figure 9 The effects of serum of different percentage of medium-chain fatty acid

replaced supplemented diet on chicken on fat accumulation of conversion
adipocyte of chickens. Cells were stimulated to differentiate in sera from
0%, 20%, 50%, or 80% of MCT replaced diet-fed chickens and
Oil-Red O staining was performed on day 6 after the induction of
differentiation. Right: Naked-eye observation of QOil-Red O stained cell.
Left: Microscopic analysis of Qil-Red O stained cell (Magnification:
100X). 0% : serum of 0% MCT replace supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT
replaced supplemented diet.
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Figure 1 O The effects of serum of different percentage of medium-chain fatty

acid replaced supplemented diet chickens on fat accumulation of
conversion adipocyte of chickens. Cells were stimulated to
differentiate in sera from 0%, 20%, 50%, or 80% of MCT replaced
diet-fed chickens and Qil-Red O staining was measured (510 nm) on
day 6 after the induction of differentiation. 0% : serum of 0% MCT
replace supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented diet. n=5. *?
b ¢ Values in the same bar with different superscript letters were
significantly different (P <0.05).

51



Zo AR RBP4 B R R AR L RN

- zpY R EL BT
AR A R AR 0 % 0 AR B FF 2 0% > 20% ~ 50%2

80% " 4= FhH W i Br S R ALY 415 8% B b 3N I G 2 i e
BAA BV R G e s VR YA TR 6 R T g e dme T 4T 2
H 0 fig B R A S T e (5 B G e B2 B fig 055N

e 2G04 F 0T G g R ] R s e A 1 S Rk e 2 AR o F B
BERAER 0% 4z flH b BRI L 2 I A RIS By
fatd A A 1718 23 BB ik i@ (OD520 = 0.13) > @ 20% ™ 4&= faH jd fig B 1 481
Rtk b § 2 AUT (OD520 = 0.11) £ 0% 48= fe4 7 fia B~ 1% 4Ptk 4P 3L
B2 5 FRIZAM A AR H L 0% 482 iy fin B S Aol e 2
feJ2 (OD520 = 0.08) > @ 80%* 4= FhH o fig B R ik &3 & 2 o e F SR
Z e g kB F Rismok @A i (OD520=0.05) %% (B 1 1)’ ™ 0%
®o4hZ L b fig B AR AP | 2 AR e e B e R G 2 2 i
i fig 5 5% (512.6 mmole / mg protein); @ 12 20% 7 4a= fkH b fig B S Ak
I L 2w AR ehig ke B dnde N T 7 Rz Fe ] b fig (477.4 mmole / mg
protein) ¥7 0% 4= i W fia B M drR I 2w R R F AR 5 50%
YARZ R M g P AR AL L 2w RS R B e P TS 2 2 R
4 4 fig 5 = 2. (331.2 mmole / mg protein ) ; P %% km % N 1 3 = FaH b fig Bt G0
80% ¥ 48 = 4 W fig B ARSI S 2w F T ey (227.4 mmole / mg
protein)o d b it 4 4775 dsdm e h = B4 0 a3t 7 £ Oil-Red O #7124 & 4
¢ REI T Y oS Y 4B B W fa it § 2 T i
SRR M = fhY W g i 4 RA o

52



T 500
o 9
TS 400 b
|
o o T
E;g 300 c
D =
|:g 200
o
~ 100
0
0% 20% 50% 80%

B11 7R 504azmilywigd S itk ded o d o F P 30 v o
VR R B R 2 Rt P pac B b g BN Ak
RN R o4 & 8 R EUL R UER S £ AR E RN St
et idfinz £ 17 °0% : 0%P 4= B+ ¥ fig Br N AORCAR AP 2 0 F Fio
75 20% 1 20% 7 4= FLH b fig P AR AT 9 Fa if 5 50% 1 50%
¢ARZ RLH W fig B AR A0 O FEa 5 80 % 1 80%F 4= L d
ﬁﬁ@@ﬁ%@iﬁ#ﬁi%oﬁS””gdkﬂ&%%ulkiﬂﬁ
A3 8% (P<0.05)-

Figure 1 1 The effects of serum of different percentage of medium-chain fatty
acid replaced supplemented diet chickens on triglyceride content of
conversion adipocyte of chickens. Cells were stimulated to
differentiate in sera from 0%, 20%, 50%, or 80% of MCT replaced
diet-fed chickens and triglyceride content was measured on day 6 after
the induction of differentiation. 0% : serum of 0% MCT replace
supplemented diet ; 20% : serum of 20% MCT replaced supplemented
diet ; 50% : serum of 50% MCT replaced supplemented diet ; 80% :
serum of 80% MCT replaced supplemented diet. n=5. %9 Values
in the same with bar different superscript letters were significantly
different (P <0.05).
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Figure 1 2 The effects of serum of different percentage of medium-chain fatty

acid replaced supplemented diet chickens on GPDH activity of
conversion adipocyte of chickens. Cells were stimulated to
differentiate in sera from 0%, 20%, 50%, or 80% of MCT replaced
diet-fed chickens and GPDH activity assay was performed on day 6
after the induction of differentiation. 0% : serum of 0% MCT replace
supplemented diet ; 20% : serum of 20% MCT replaced supplemented
diet ; 50% : serum of 50% MCT replaced supplemented diet ; 80% :
serum of 80% MCT replaced supplemented diet. n=5. "%9Values
in the same bar with different superscript letters were significantly
different (P <0.05).
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4o W T % T e P38 PPARY & 3L (Clarke etal., 1997 ) » @ 18 PPARy B 423 &
T FE e v 2 R dn B AL ) (Cornelius et al., 1994) > i&_# P ¥k o da ff Py BT
F TP s hn e 2 dE O s W ONLTE LRy s dm e A Y iRt B Bk 4% % 3 I PPARY
(B 13) AFZR» A 8% 4 X B4 BEFLE > 2 80%¥ 482 e+ o fin B
MR L2 & AL M B 2 A H 1% 6 % 0 PPARy
AT R IRALR R 0% 4a= faH b g B AR 2 L F AR SRR 0 8
F G 20%7 4Rz e b fig B AR I L 2w T 0 @ 50%2 80% ¢ 4A=
at] b fig B AR PR T 2 AR G B o

C/IEBPS (B 14) A FIZ |3 A {55 2% » 11 0% 20%¢ 48= e b fiy

Pe S A A I & 2 sk RS e B % 3T 50%% 80% Y A= FhH b fia B S 40ME
IS 2 FASRE AT RE T 5 6% 2 CIEBPSAFIAME L 0% 48

Z P B A S 2 8 R S B R o B 5 20% 7 48 R4 9
B AR I 2 o AT e 0 @ 50%7 80% ¢ Ahz i W fig B S AR 4P
HE2 8 adlie s bt o

Vogriginimie o it 3 RAPM AT L 4 5 A X W(ARR) A AR
AFARE (B15) al Ml s 22 F 5 FRAR AR EF 4307
MEL D PARSLE 02 0%Y 48 FhH i B S RO § 2 b AL A TR
BAF 0 20% 7 4= fhH b fig B S APRCBARIL & 2 ok AT S 2 0 50% ¢ 4A = ik
H b fig B S AR AL G 2 b AT R § = 0@ 80% ¢ ARz R b fig B 1 GiAk
FRE 2 8 FAIZLA AN A RBREF 6L EMARE - FF A LR
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B £03 v o Pg ket R BRI AR 0 F 0 Rt P TR S NS B A TR A A R o

kv PafEps (LPL) 2 s 222 > afmesd¥m (H 16)-
WA EEIFA LT EFLR 00 0%Y 48z fhH g B AR AT S 2
IR G BB 0 20% ¢ 4 L b g B AR AT | 2 F AT 2 50%
% B0% ¢ 4Bz BaH i Fg B S AR G 2 G FAUL A MG I 6 X LB L 5
FEE > 0% 48z e b ig P~ R et I G 2w AR S BB 0 20% 7 4B B
H b B AR AR G 2w P RIT G w2 0 50% ¢ 4= il b fig B AR AP
HE2 8 FAIL: B F =00 80%Y 4= flH b fig e M AR AP § 2 0 AT
HLPL AFLARE B o

skt £ 30 (a-FABP) §- ¥ A R4 s iy o BV A&
P s N AT E (T B N (T L ke A 1Y R HP ek ia A F] (Boord et al.,
2002) > a-FABP # F14 & (B 17) > A v % 2 % > 12 0% 4= b4 b fig B
R L B FAIETHER N B AR e EE A TR 6%
0%° 4= feH i fin B~ S Aotk 4P f & 2w F A2 a-FABP A FIARE 5 58
20%¢ 4h= oA b fig e R AR APIE & 2w T K 2 0 @ 50%7 80% ¢ 4h = e
H b g B AR 2 8 F T B T T AR & 0% 20% ¢ Az FaH B
fo P PRI L 2 X TR P AL

P2 39 P faps (LPL) &2 5g9mptis £ 3% (a-FABP) ¥ ¢ % PPARy & 7#f
# - (Distel etal., 1992 ) #z PPARy 4 L& 4% 3 P| LPL 22 o -FABP 4% 3 (Ding et
al., 1999) ; PPARy ¢ Tl LPL 22 o -FABP £ forqsapi it e 7 & S A8t 0 §
#> i¥ (Ding and Mersmann, 2001 ) - F]* & 3E5k 2. %% B » PPARy A #1442
BBt 0% 48z R W g B S Ao AR S 2 8 FASE R R 0 A LPL & a
-FABP A F1 & AR 75 01 007 4= FhH b fin B AR PR T 2 8 AL G B
BoHATL o ES VA EY N RAERT L 8 F R e > H
PPARy ~ LPL 2 o -FABP A F1& L E35¢ "5 X o

B EHEE Y -1 (Clut-l) & § #8539 -8 (Glut-8) &7y rimie 1 &
B o 2 - o Bt 3 R R R - F 5% S R a R Glut-1(F) 18)
AE 2% 5 01 0% 20% 7 4Az L b fig PR AR T 2 o T RE R F
B 3T 50%%7 80%¢ 4hz FhH W fig B AR E 2 o F AT A TR 4
36% > ¢ 0% 4az g B AR 2 F AR e R R
e o @ e Glut-8 AF4ARE (BI19)> p A M EJES 2 X T EELE > 1
0%*¥ 4h= Fe+ b fia Br PR AP I S 2 0 AT G BB 0 20% 7 4R LY M i
B AR AP B 2 5 IRk 2 80% ¢ 4 L b g B N AR AR 2 5

Jum
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FRILE F = > 50% ¢ 4hz Y b fig B AR AP § 2 AR G B A T
ASLE 43 0 0L 0% 4h= fa b iy B Rt AP S 2 % AT S R 0 20%
215097 4= fiH W i B S R AP I § 2 % AT S 2 0 80% ¢ 4= FEH W iy
B (5 AR AP & 2 o AR B i A T AR S 6 % o Pl 0% 4A= fE b
faBr S AR G 2 F AR e AR R AR o B v -1
(Glut-1) & § 5 #538 % 39 -8 (Glut-8) PIM 14 ¥ tmoe ¥ § 4k cnifedo 7 5y T a74
= £% (Kono etal., 2005) > i& 1 Ak Fi7 b 7o 75 Jmfe A 10 K Hp chig B3 ff it 4
AR BT o TP JGRRE R TIPS 7Y A B W fa eIt & 2 o
ZRMEGES R hmie g T S BB = feH b gzt o
g Aom -v (Perilipin) & fa v if A 5 BB R0 0 H s f
g T2 A 2 i 3 B (Franke et al., 1987 ; Greenberg et al., 1991) » ¢ perilipin
B3 A B A St i o 3t Perilipin AT ARE (B 20) p A ity 2 %
T REF LR > L 0% 2097 4Rz i b fig B S R & 2 g AL AT
%+ 509627 80% ¢ 48 = fieH b fin B S ARt APIL B 2 0 AT 5 A T AUL F 4
% o0 0%¢7 4z B ﬁjaﬁxﬁaéaﬁ;f&kéﬁi’p‘.gii AR s BB 0 20%¢ 4hc B
H b fig B S APRCR AIL § 2 i RIS 2 2 80% Y 4B = ik b g B S Aok R
G2 0 GAILE S =@ 50% 7 4= Bl b fig P N AR I § 2w AT B TS
A RIZH 6 X 0 B 0% 4Bz LY b fig P AR AP G 2w IR R
20%*¥ 48 = faH i gawﬁa SRCAAPIE & 2 F A @ 50% 80% ¢ 4= i W
fig P~ S AP R AP FE B 2 o AL P BE X 0% 20% ¢ 48 FEH b fin B 1R AR
a2 AL o SRR T LR WS 0 s o e i 2
w0 Bk T EsE A R iy s mie e f o Pg i 4 a4 (Franke etal., 1987) -

*75%% (adiponectin) & - féd 7595 Ef%‘w\ BB G A I G ke o T
Jot i imie ik (adipocytokine) 2o — 5 PR g X 5 FS Ay FlA
4P Pl s E it AR +"W“F‘” TG AR v A R

# 3. *% < (Diez and Iglesias, 2003 )> F]p* 7 B % 3} = B} A dpa £ T e %+ o
WEREERETONES T ARV LY A B W b G 2w IS R g e
F2APES 7 0% 4h= fey b fig it § 2 &2 adiponectin mRNA £
B a7 20%7 4A- fH W g bt b 2w g2 #9 7 50%
Y4Bz e b fig REE & 2w a2 adiponectin MRNA AR E A % - F 0 @ 1
a7 80%" 48z BeH b fig fetirde & 2 w75 adiponectin mRNA £ 32 5 &3
rAF 4826 % 0 g2 adiponectin mMRNA £ & P& kg% A 8 3R o 30
$ 23 pipmie g G Y Maz B W it £ 2 & T adiponectin
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MRNA Z R E & % LRI Rd 7 a0 £ F] 5 B85 [T 2 & pF ¢ 1 i B % e
AR R ANPTEFERFAZAXFTEAL f @] R L LAMIEENK
( Diez and Iglesias, 2003 ) ; & PPAR v ¥4 3 % P 55 % 7~ £_% ¥ 2 44 a0 (lwaki et
al., 2003) » PPARy 3 4c ¢ 2 Ag ¥ "a B % % 'L 1 2 (Karbowska and Kochan,
2005 )75 ¥ IS 7 0% 7 4= FLH i g R & 2w e Py s e e
H PPARy & F14 LB+t % 2 = H 4c > i & adiponectin MRNA 2 F1 4 £ 1
EB A F @ o AT gt PPARy R R A S dp S 1 f T 0 0T FER A
e 4 4 adiponectin 2B F I REZ AT ES oA F 4826 % il
it agie TAHIRL A 4 E TR AR 2 vt adiponectin
MRNA » - kT > jpFid 15 - 384 9 5 PPAR ¢ 44>t adiponectin mRNA
2B ORI NI B S 0T R P A o
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o p L FAERL D e s N EEA S 052426 %
Jo B B RNAHE & 12 4p %+ %8 RT-PCR 4 45> 2 18STRNA 5 p Rdrd]2(A)
1% 28 RT-PCR 4 5 PPARy ; (B) PPARy £ %] 18S rRNA # £ 1t & o
0% : 0% 4&= FL+ i fig B~ i &l &2 ¥ F B 5 5 20% 1 20% ¢ 48 = fL A
W P B S Gk A2 9 B 5 5 50% 1 50% 7 da = LA b i B N Ak A2
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Figure 1 3 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
PPARy mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
PPARYy. The 18S rRNA was included as the internal control. ( A) Agarose gel
electrophoresis of the PCR products ; (B) PPARYy gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced

supplemented diet. * ™ Values in the same bar with different superscript
letters were significantly different (P <0.05).
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BE AL F] C/EBPP mRNA £ T2 B 480 @ * 7 o vt 5 ¢ A= Fa4 b fig B 1 4tk
0 R FHERLD e At o N FESEE 0242634
£ % RNA &> 2 p¥ 28 RT-PCR 4 47> 12 18STRNA i p hirdle-(A)
1% 28 RT-PCR 4 45 C/EBPB ; (B) C/EBPB £ %2 18S rRNA # £ 1t & o
0% : 0% 4&= FL+ i fig B~ (% itk b2 0 b o i 5 20% : 20%¢ 48 = fL
W P B S AR A2 9 B 5 50% 1 50% ¢ da = BLH b fig B S Ak A2
BOp R i 80 % 1 80% ¢ 4z fH b fig B S ARk A2 0 B e F o 2P0
Ml BRI B F R FAR k¥ (P<0.05)-

Figure 1 4 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
C/EBPB mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
C/EBPB. The 18S rRNA was included as the internal control. ( A ) Agarose gel
electrophoresis of the PCR products ; ( B) C/EBP gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. * ™ Values in the same bar with different superscript
letters were significantly different (P <0.05).
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£ 3% RNA# A~ a2 8 RT-PCR 4 47> 12 18SrRNA % pf hfrdle-(A)
i ¥+ 2 & RT-PCR 4 47 AhR ; (B) AhR 2 ]2 18SrRNA £ g vt & - 0% :
0%+ 47y AL B (R Ak 472 0 R G 5 20% : 20% 7 4Bz AL b fig B
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Figure 1 5 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
AhR mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
AhR. The 18S rRNA was included as the internal control. (A) Agarose gel
electrophoresis of the PCR products ; (B) AhR gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. *™ “?Values in the same bar with different superscript
letters were significantly different (P <0.05).
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Figure 1 6 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
LPL mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
LPL. The 18S rRNA was included as the internal control. (A) Agarose gel
electrophoresis of the PCR products ; (B) LPL gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced

supplemented diet. *™ ¢ Values in the same bar with different superscript

letters were significantly different (P <0.05).

63



day0 day2 day4 day6

0% 20% 50% 80% 0% 20% 50% 80% 0% 20% 50% 80%

c m20%
o
] 50% a
§ =80% a b
2 a
b
o 15
o
T o b B ¢c c ¢ ¢
O 1 1 1 -
o
2
©
£ ' I [
o
0 T T
day0 day 2 day4 day 6

W17 A7 oot o) 7 4Rz f b fig B Afie B L FEE R ) 4
BE L F] 0-FABP MRNA # T2 B0 @ % 7 oot 5 ¢ 4h= fhaH b fin B 1S 4otk
16 R 2 5 FA R L T e AT A M H 02426
£ % RNA# A~ > 2 ipst 8 RT-PCR 4 47> 12 18STRNA 2 a4 2 (A)
1 ¥ 2 E RT-PCR 4 47 o-FABP ; (B) 0-FABP # F]22 18SrRNA £ & & -
0% : 0%* 4= fe+ jd fig v S &irék A2 0 B U 5 20% 1 20% 7 4& = fL
M P B S AR A2 9 B 5 50% 1 50% ¢ 4B = FL b fig B AR AL
BOp Ha i 80 % 1 80% ¢ 48z B b fig e S ARk A2 0 B e F o 2O
R SaBdE =/ %] AR o FAR k¥ (P<0.05)-

Figure 1 7 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
a-FABP mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
a-FABP. The 18S rRNA was included as the internal control. ( A) Agarose gel
electrophoresis of the PCR products ; (B ) a-FABP gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. * ™ Values in the same bar with different superscript
letters were significantly different (P <0.05).
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Figure 1 8 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
GLUT1 mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
GLUTL1. The 18S rRNA was included as the internal control. ( A) Agarose gel
electrophoresis of the PCR products ; (B) GLUT1 gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. * " Values in the same bar with different superscript
letters were significantly different (P <0.05).
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Figure 1 9 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
GLUT8 mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
GLUTS8. The 18S rRNA was included as the internal control. ( A) Agarose gel
electrophoresis of the PCR products ; ( B) GLUT8 gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. ™% %Values in the same bar with different superscript
letters were significantly different (P <0.05).
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Figure 2 O The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on the conversion chicken related-gene
perilipin mMRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
perilipin. The 18S rRNA was included as the internal control. ( A) Agarose gel
electrophoresis of the PCR products ; ( B) perilipin gene expression relative to
the internal control. 0% : serum of 0% MCT supplemented diet ; 20% : serum
of 20% MCT replaced supplemented diet ; 50% : serum of 50% MCT
replaced supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. ™ “%Values in the same bar with different superscript
letters were significantly different (P <0.05).
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Figure 2 1 The effects of serum of different percentage of medium-chain fatty acid

Relative Gene Expression

replaced supplemented diet chickens on the conversion chicken related-gene
adiponectin mRNA levels of conversion adipocyte of chickens. Cells were
stimulated to differentiate in sera from 0%, 20%, 50%, or 80% of MCT
replaced diet-fed chickens and total RNAs were prepared on day 0, 2, 4, and
6 after the induction of differentiation and subjected to RT-PCR assay of
adiponectin. The 18S rRNA was included as the internal control. ( A) Agarose
gel electrophoresis of the PCR products ; (B) adiponectin gene expression
relative to the internal control. 0% : serum of 0% MCT supplemented
diet ; 20% : serum of 20% MCT replaced supplemented diet ; 50% : serum
of 50% MCT replaced supplemented diet ; 80% : serum of 80% MCT
replaced supplemented diet. * ™ © ¢ \alues in the same bar with different
superscript letters were significantly different (P <0.05).
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Figure 2 2 The effects of serum of different percentage of medium-chain fatty
acid replaced supplemented diet chickens on the conversion chicken
fatty acid composition of conversion adipocyte of chickens. Cells
were stimulated to differentiate in sera from 0%, 20%, 50%, or 80%
of MCT replaced diet-fed chickens and GC assay was performed
on day 0, 2, and 6 after the induction of differentiation. 0% : serum
of 0% MCT supplemented diet ; 20% : serum of 20% MCT
replaced supplemented diet ; 50% : serum of 50% MCT replaced
supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. *Values in the same bar with different
superscript letters were significantly different (P <0.05).
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Figure 2 3 The effects of serum of different percentage of medium-chain fatty
acid replaced supplemented diet chickens on the conversion chicken
fatty acid composition of conversion adipocyte of chickens. Cells
were stimulated to differentiate in sera from 0%, 20%, 50%, or 80%
of MCT replaced diet-fed chickens and GC assay was performed
on day 0, 2, and 6 after the induction of differentiation. 0% : serum
of 0% MCT supplemented diet ; 20% : serum of 20% MCT
replaced supplemented diet ; 50% : serum of 50% MCT replaced
supplemented diet ; 80% : serum of 80% MCT replaced

supplemented diet. *Values in the same bar with different
superscript letters were significantly different (P <0.05).
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Figure 2 4 The effects of serum of different percentage of medium-chain fatty
acid replaced supplemented diet chickens on the conversion chicken
fatty acid composition of conversion adipocyte of chickens. Cells
were stimulated to differentiate in sera from 0%, 20%, 50%, or 80%
of MCT replaced diet-fed chickens and GC assay was performed
on day 0, 2, and 6 after the induction of differentiation. 0% : serum
of 0% MCT supplemented diet ; 20% : serum of 20% MCT
replaced supplemented diet ; 50% : serum of 50% MCT replaced
supplemented diet ; 80% : serum of 80% MCT replaced supplemented
diet. *Values in the same bar with different superscript letters were
significantly different (P <0.05).
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Figure 2 5 The effects of different percentage of medium-chain fatty acid
replaced supplemented diet chickens on serum fatty acid composition
of chickens. GC assay of serum from 0%, 20%, 50%, or 80% of
MCT replaced diet-fed chickens on the age of day 36. 0% : serum
of 0% MCT supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented diet. n=5. *

b ¢ d values in the same fatty acid with different
superscript letters were significantly different (P <0.05).
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Figure 2 6 The effects of serum of different percentage of medium-chain fatty

acid replaced supplemented diet on chicken late stage adipocytes. Cells
were stimulated to differentiate in CKS serum until day 4 and changed
sera from 0%, 20%, 50%, or 80% of MCT replaced diet-fed chickens
and microscopic analysis was prepared on day 4, 6 and 8 after the
induction of differentiation (Magnification: 100X). 0% : serum of 0%
MCT replaced supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented
diet.
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Figure 2 7 The effects of serum of different percentage of medium-chain fatty acid

replaced supplemented diet on lipolysis of late stage adipocytes of
chicken. Cells were stimulated to differentiate in CKS serum until day 4
and changed sera from 0%, 20%, 50%, or 80% of MCT replaced
diet-fed chickens and lipolysis analysis was prepared at 1, 3, 6, and 8
hour on day 8 after the induction of differentiation. ( + ) : glucagon
stimulation ( —) : no glucagon stimulation. 0% : serum of 0% MCT
replaced supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented diet. n=5. *?
® Values in the same bar with different superscript letters
were significantly different (P <0.05).
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e
P

R M f2 7 B+ (hormone sensitive lipase ; HSL ) & & i&@ & 37 55 w2 v’ﬁr%‘];ﬁig
e 4 7 fia (Fortier et al., 2005 ; Osuga et al., 2000 ; Raclot et al., 2001 ) > H % L& 7~
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R_E P 95 fm%e enPg f2 17 % (Clifford et al., 2000 ; Souza et al., 1998 ; Sztalryd et al.,
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g 7 50%% 80%¢ 4h= FiH b fin 4R HL & 2w 5 AJZ adiponectin mRNA £ &
— BB F MRS § 0% 20% 7 4Bz FH b fn PRI 2 F AT o i B 1

G 7 50%7 80% 7 4= e W fig bR EE & 2 0 1%@93“ 56X 2% 8% g
w I F B & X oo 4o adiponectin mRNA £ T 38503 4e 2. 9

adiponectin £ 37 5 2 B o A &5 B k0 7 l?‘bk”ii,%'?ﬂf,g, ERRIER U

BN BB M LR Y ARG k%’%a‘*"ﬁ*i’k'“ SRR EIE
ez o adlponectln SRS A00 T E Fell L LRI PPARy ~ g fr2 &

g2 e sk 2 5% (Karbowska and Kochan, 2005) IRUAR SRV K REANLN: - R 3N ()]
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£ B > T 3ap| g s re & - aLd) > PPARy 3 & adiponectin it 4 W i 2L F
Lo Fob— 2 g > Pgikimie A it & dp 22 40 it gL dp > adiponectin mMRNA #7 4 L2 %
FE LT RFZEIALERD AL AT LA L) hE &g 0T
£ 3 o pteb ot adiponectin HH G E 2 L LAP g p e R E R IR 53
Wa 77 Az B i G 2 o IR A T & H g s e B oadiponectin
MRNA 2R EER AP FH P AT LR ARBAGY B me d
adiponectin MRNA 2 B RIER R FRFH4em 3 e A R e 2 i
R~ R H%:@_ﬂ_f%\;{é_ " 1 % d adiponectin #r§2 BenF] % ¥ i %o] (Bertile and Raclot,
2004 ; Maddineni et al., 2005 ; Takeuchi et al., 2006 ; Zhang et al., 2002 ) -
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Figure 2 8 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet on the conversion chicken related-gene PPAR
MRNA levels of late stage conversion adipocyte of chickens. Cells were
stimulated to differentiate in CKS serum until day 4 and changed sera from
0%, 20%, 50%, or 80% of MCT replaced diet-fed chickens and total
RNAs were prepared on day 4, 6, and 8 after the induction of differentiation
and subjected to RT-PCR assay of PPAR v . The 18S rRNA was included as
the internal control. ( A) Agarose gel electrophoresis of the PCR products ;

(B) PPAR 7 gene expression relative to the internal control. 0% : serum of
0% MCT supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented diet. They were no

significantly different.
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Figure 2 9 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet on the conversion chicken related-gene LPL
MRNA levels of late stage conversion adipocyte of chickens. Cells were
stimulated to differentiate in CKS serum until day 4 and changed sera from
0%, 20%, 50%, or 80% of MCT replaced diet-fed chickens and total
RNAs were prepared on day 4, 6, and 8 after the induction of differentiation
and subjected to RT-PCR assay of LPL. The 18S rRNA was included as
the internal control. ( A) Agarose gel electrophoresis of the PCR products ;

(B) LPL gene expression relative to the internal control. 0% : serum of
0% MCT supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented diet. They were no

significantly different.
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Figure 3 O The effects of serum of different percentage of medium-chain fatty acid

replaced supplemented diet on the conversion chicken related-gene a-FABP
MRNA levels of late stage conversion adipocyte of chickens. Cells were
stimulated to differentiate in CKS serum until day 4 and changed sera from
0%, 20%, 50%, or 80% of MCT replaced diet-fed chickens and total
RNAs were prepared on day 4, 6, and 8 after the induction of differentiation
and subjected to RT-PCR assay of a-FABP. The 18S rRNA was included as
the internal control. ( A) Agarose gel electrophoresis of the PCR products ;
(B) a-FABP gene expression relative to the internal control. 0% : serum of
0% MCT supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented diet. They were no

significantly different.
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Figure 3 1 The effects of serum of different percentage of medium-chain fatty acid

replaced supplemented diet on the conversion chicken related-gene perilipin
MRNA levels of late stage conversion adipocyte of chickens. Cells were
stimulated to differentiate in CKS serum until day 4 and changed sera from
0%, 20%, 50%, or 80% of MCT replaced diet-fed chickens and total
RNAs were prepared on day 4, 6, and 8 after the induction of differentiation
and subjected to RT-PCR assay of perilipin. The 18S rRNA was included as
the internal control. (A) Agarose gel electrophoresis of the PCR products ;
(B) perilipin gene expression relative to the internal control. 0% : serum of
0% MCT supplemented diet ; 20% : serum of 20% MCT replaced
supplemented diet ; 50% : serum of 50% MCT replaced supplemented
diet ; 80% : serum of 80% MCT replaced supplemented diet. They were no

significantly different.
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Figure 3 1 The effects of serum of different percentage of medium-chain fatty acid
replaced supplemented diet on the conversion chickerelated-geneadiponectin
MRNA levels of late stage conversion adipocyte of chickens. Cells were
stimulated to differentiate in CKS serum until day 4 and changed sera from 0%,
20%, 50%, or 80% of MCT replaced diet-fed chickens and total RNAs were
prepared on day 4, 6, and 8 after the induction of differentiation and subjected to
RT-PCR assay of adiponectin. The 18S rRNA was included as the internal control.

(A) Agarose gel electrophoresis of the PCR products ; (B) adiponectin gene
expression relative to the internal control. 0% : serum of 0% MCFA supplemented
diet; 20% : serum of 20% MCT replaced supplemented diet ; 50% : serum of 50%
MCT replaced supplemented diet ; 80% : serum of 80% MCT replaced
supplemented diet. *® Values in the same bar with different superscript letters

were significantly different (P <0.05).
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ABSTRACT

Animals fed medium-chain triacylglycerols (MCT)-supplemented diet have
substantially reduced fat content. The objective of this study was to investigate the
effects of dietary MCT on the adipogenic activity of chicken serum in vitro and its
relevance in the reduction of animal fat content. Commercial broilers were fed a diet
replacing soybean oil with MCT at the levels of 0, 20, 50, or 80%. Chickens were
sacrificed at 36 days of age when body-fat measurement and serum collection were
completed. MCT-fed chickens showed decreased fat content and their tissue
sections had smaller adipocytes, but no effects on body weight, compared with those
of control chickens. Adipose differentiation of stromal-vascular cells prepared from
adipose tissues of broilers was induced with the collected sera. Oil-Red O staining
and triacylglycerol content assay revealed that cells cultured in medium supplemented
with sera of higher-percentage MCT-fed chickens had lower fat contents on day 6 post
induction.  Similar results were obtained in the glycerol-3-phosphate dehydrogenase
activity assay. Additionally, relative quantitative RT-PCR analysis demonstrated that
cells treated with serum prepared from MCT-fed chickens had lower mRNA levels of
differentiation-related genes (PPARy, C/EBPB, aP2, LPL, GLUT1, GLUTS, and
perilipin) than those treated with the control serum, but no effects on the mRNA level
of adipoQ. However, no significant differences in fat accumulation and the
expression of differentiation-related genes (PPARy, aP2, LPL, and perilipin) were
detected, but the mRNA level of adipoQ had lower than control when the sera were
administered to cells at late stages (day 4) of differentiation. Moreover, gas
chromatography analysis showed the cells were stimulated to differentiate in sera
from MCT-fed chickens had higher levels of C16:0 and C18:2 but lower C16:1 level
than control cells, also the differentiation of adipos cells were weak. Finally, results
of gas chromatography analysis showed that the sera of MCT-fed chickens had higher
levels of saturated fatty acids and C18:2 but lower C16:1 and C18:1 levels than
control sera.  Overall, lower adipogenic activities were observed in sera of MCT-fed
chickens than those of soybean-fed controls, likely leading to reduced fat tissue
growth and less fat tissue mass in these chickens.
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