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[STEBHS]  1007-3949( 2008) 16-06- 043505 e SLIG 3T

3T3-L1 5 A6 Wi 40 B MR s BB el e 52 AR a7 RS THERAR S
%} chemerin M H. 57K chemerinR 3t [K] 15 F 22 i

2B SEB, PES, PR, HOUE,
(P HBEXFRFEFLMER G ERILA, #4bg XXT 430030)

[X#E] HEFERLAERY, MBEHFIBIE LR a7,  chemerin;  chemerin R; 5 %
[# ZFE] BM MR ITFLI WAtk miais 5 2 42 F chemerin & 3t % 4K ( chemerinR) 2 8 & & K -F 89 T 1k
AW, RGN e 3EAY 2 TR AR A R G H SR AR N AR AR AR o7 2 AR A 3T AT G A e e Ao i o A R #
Ji& B m e b A7 AR RS ARG A5 B F chemerin Ao 2L AR K B R A K-F 09 Foh, § IR IR N7 0 80 AF AY 2 T AL 9 5% AL
ARG MY s T, Ak “SREFBRBEZR(IFAFFTAEZA: BB E+ wELAR+ B0
A+ DMEM/F12 359 35) 5 5 T3 L1 af A s i e, S T oA+ 0h,6 h,12h,1d,3d,6 d 4= 9 d A Fm e
R IE RNA, RT-PCR # K A5 chemerin. chemerinR mRNA B 5% T ALAE . A NI B K E (107 & mol/L+ 10" ® mol/L.
F2 107 * mol/L) #9 48 a5 4F T B M A% % K a7 3 F) R sk A= 45 L F) P R A fy 2 Ak, HI AL 3TFL1 AT A5 By 4w e An
HF MR B IEIT 08 12 h.24 h A2 36 h /&, 42 % RNA, RT-PCR #: ] chemerin. chemerinR mRNA &9 % % , £5%R
S ITFLL AR mia i dhth 342 F, —H AN ZARHABLY, EHQUANEALIKFRSG. @
BAa g AE et b e b R b &, AL sk AL B F T A AT AS A5 49 B8 chemerin « chemerinR mRNA F= 5k, 34 A8 A7 4@ Ao
chemerin mRNA K -F; ¥ 3 4 & = 2% 0 8 2 L 98 77 B§ B 28 A& chemerin. chemerinR mRNA #= &, #& A5 15 248 J& P chemerin
mRNA K-, Lk f AT 3G mk # PG AF 0 J b chemerinR mRNA K- L8 2 vk, (E & 48 B K& . A8 B o 1
FAT, JB AR AE N Ak AL AR a7 45 5 H 3 R R A& B R KT AT RS B 4a I chemerin chemerinR mRNA K -F % v 35 &% 5
SRR EIE M R . G50 ATE A5 fa e IR AR AR IR AR AR AR o7, AR T R RASF AT AE IF e I [B) A I AR R R 4R
RIFEAMFPHAROEZHR, CAERMOEE AR, T TRETIH A LB E FHOELAEREMZERAT.
[FESZES] R363 [ SCERFRIRAS] A

Functional Effect of nAChRa7 Existed in 3T3-L1 Preadipocyte and Adipocyte on Regula-
tion of Chemerin and ChemerinR Gene Production

WU Jing, LU HurLing, HU Xiur Fen, LIANG Xiao Yan, LIN HarHua, and |WANG Hong Wei

( Department o Pediatric, Tongi Hopital, Tongji Medical College, Huazhong University o Science & Technology, Wuhan 430030, China)
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[ ABSTRACT] Aim To investigate the effect of the functional state of nAChRA7 on chemerin and chemerinR gene expres
sion and to initially explore the molecular influencing mechanism of norr cholinergic system to lipolytic hydrolysis in preadipocytes
and mature adipocytes. Method 3T3-L1 preadipocytes were differentiated with 1-methy} 3-isobuthylxanthine + Insulin+
Dexamethasone+ fetal bovine serum+ DMEM/F12.  The relatively quantitative RT-PCR was used to detect the expression of
chemerin and chemerinR at indicated time point including O h, 6 h, 12h, 1d, 3d, 6 d and 9 d during 3T3-LI cells differentia
tion, and the gene expression change of chemerin and chemerinR in preadipocytes and fully differentiated adipocytes were observed
when cells treated by various concentration ( 10™* mol/L, 10™® mol/L and 10™* mol/L) of selective nAChRa7 agonist choline chlo-
ride or selective nAChRa7 antagonist methyllycaconitine. Results The expression of chemerin and chemerinR mRNA was
low but detectable in confluent 3T3-L1 preadipocytes. ~ When hormonally stimulated by IBMX+ DEX+ Insulin, their expression
both increased markedly until day 9.  @The results showed that the mRNA level of chemerin in both preadipocytes and adipo-
cytes and that of chemerinR in preadipocytes were significantly increased by methyllycaconitine and dowrr regulated by choline.
However, the above nAChRa7 ligands had no obvious effect on chemermR expression in mature adipocytes. (¥The above
nAChRa7 ligands have stronger effect on preadipocytes than adipocytes. Conclusion nAChRa7 is probably the important fac-
tor that allows norr neuronal cholinergic system play biological effect. nAChRa7 mediated lipolysis, in part by directly activating a

nicotinic cholinergic receptor located in adipocyte, in part by regulating other lipolysis associated adipokines.
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R B AT 47 2 4 R LA T A B B0 1
fih, T AR o7 4 B 6 i A R A R A AR O B2
—, NEARRERS, 251 A NEREFIBR & 2R TS A 2L
Mgt o BeMR R 2 AR TN IR, R Rk 2 5
BRI i BRI PR 4 1, 3 £ i 7 4 2 B 4R D9l BR
A 3 AR B, AT R O s 22 R T LT 7 dn AR
PUE - MR IR FE IR F a( tumor necrosis factor-a, TNF-
a), LAE - E 55 3 Ws 1 77 2 5 % R 17 40 i Y
efR iR o chemerin A2 73 & B I¥1 2 5 g 5 44
FE R AR R 4% (B B AR IR AR 9T 5 i A
FUUESE, g 7 40 b ANSUAE 7 BB NEL B RE 524, 18
[ B A7 7E T B Bl P g JIEL it £ T % % Tl <5 JIEL il e
RGHY, SR 7 4 B B AR n Be AA AE B e B i 3E
fhz T R IE A RE 2 4 B ] E AR BE R 4, 2 5 )
WAEME 6 Y Z Bk FH B ( acetylcholine, Ach) [ P9 ¥
37 Bre Ach A1 chemerin ¥ 8 {2 3t H8 B7 41 ha Hg
i, 3 2 1A AT B AR R R B A B B R
AHI 5T LA/ R YR 1 3T3-L1 71 HE 7 40 i A5 5 4>
A R i 197 200 PR 9 BIE FE 06 R, AE M %2 chemerin /¢
FL 32 A ( chemerinR) & PRI P 4 2 18 F A 1) 2R 7l I,
ST NG SR B 2 T IR AR 52 A4 o7 R S RSN
FE PRI 3T3-L1 55 8 15 40 B chemerin & chemer
inR FE PRI IE 5, LA g 42 il N 2R NE JE B2 AH 5%
AR TR AL T () B A B8 AN 24 W B

| RS

L1 ##

3T3- L1 & Mg 7 48 B #% & B ATCC (Manassas,
VA,USA), DMEM/F12 ¥ 54, R &Z 6 B, fo 4 M 7%
J9F % & Gibeo 28, 2 FEFHN I-FEFRTHE
# "Z v ( 1-methy} 3-isobuthylxanthine, IBMX) « 3 & X
#2( dexamethasone, DEX) « f& % % (insulin, INS) . /& &
T ( nicotine) « £, 1t J2 8% ( choline chloride) & ¥ # 4 F
4, ( methyllycaconitine) ] ¥ B Sigma /5, i T 2
Bl RNA H Trizol 3 Invitrogen 4 7=; AMV 2% K B .
TagDNA % 48 .dNTPs. 10 x PCR £ 7% .25 mmol/L
MgCl, ¥ 7K % #] 47 TaKaRa /2 8] & 7=,
1.2 #HREEETT

RSN 7% 3T3-L1 ®I A6 i 48 B, & 100 kU/L &
BEX BEF R4 H 10% s 4 fiE B9 DMEM/
FI2EHET 37C,5%C0, BHRAFEHR. 2d#%
WK, 2Bk A E 4 70% B, 0. 25% R E G B
, EREARARBIE R, FHHAKE R 2R
A48 h(iFEF4ME 0d), imA 0.5 mmol/L IBMX,

1 Pmol/L DEX. 10 mg/L ik 5 %, 48 h JE #i & IBMX ¢
DEX, Ta A AT REeARGT R, #5EKx2d, B
&H 10% FBS,2 d #&K 1 KR 2% 8~ 9 d, thAY
95% DA LRy fL Bt B . Tt AR B R B B
S B4 L RNA £ &
1.3 MEEEAE R BE S A B3 FE 7 T

HONEFRITFLI W R AR E E 4B A 48 h
B, TmEREHR3h ZBARMARET(10°,
107 °F 10" * mol/L) <AL BB (107 °1 107 °F2 10 * mol/
L) ERERZH(10°.10 A 107 * mol/L) 2 4k i
BAE A E (12 ha24 h 2 36 h), 1% 31 = & B
4, F i vE DMEM/F12 5 £ 08 F .
1.4 WHRRREMERN

# B8 Invitrogen /2 &] trizol 1& 7 % BA 4 32 B 40 g
K89 RNA, 75 %1 Fr 43 RNA 34T % 8 fu &b B 4 o,
A260/ A280 LB 347 1.8~ 2.0 Z |8, 2 37 fE 4 Uk
F L vk, AT TR LE A R 28 S A1 18 S
WO ZHEWEA N2, HHERRNA £, 4
EE, R TxEk. B 1 U RNA 7 10 ML (K & 3
B F R DNA AR, H T PCR 4. XA primerS 2
1% B 171% 1T chemerin. chemerinR 7 B-actin 5|47, 3~
F WK 45 4 378 bp<360 bp #7302 bpo chemerin:
F3#:5-CTG AGG TGA AGC CAT GAA G-3°, T #:
5’ -AGA ATT GGG CAG TGG ACT A-3’; chemerinR:
E¥#: 5°-TGT CAC CCG CIT CCT TTIG G-3°, T #%:
5 -TCC TCA CTC AGG GCG TTG G-3’; B-actin: _FJ#:
5-TCC TCC CTG GAG AAG AGC TA-3"; T 5 -TCA
GGA GGA GCA ATG ATC TTG-3 . & 7 i K& & #u
TR, R XML HAEE: 4CMEHES
min, 94 CZ ¥ 30s, T [FIEE TR K 455, 72 CH A
1 min, B4 K E T2 CHEMH 10min, #E 4C. 3
B P12 2% 38 B B R B vk, 5 Bl UVP % BRR
BAMERRZ A EREHHATEE BN, &
DL“ H B9 £ /B actin” LB £ R
1.5 SitZEat

DA Graphpad Prism 4. 03 3 fF 24T 48 1t % 4+ 47,
AANEHERA v £s £F, U ¢ Bt
BB HATHTALE,

2 &R

2.1 chemerin #1 chemerinR 43 ¥ i# 2 & 9 B 7 14
FTIEME

Chemerin f2 H: 52 /& chemerinR mRNA 7K °F- 7E
3T3-11 Fi i 7 40 e o e st 2 P 3R S W e, 240
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HWARHI(9 d) RiIEKF i H. HH, chemerin mRNA
THFHEE 6 h 5FFLRTENA BE ST
E(P<0.01), ZJakra 12 h~ 1d 7303~ 6 d
PR [A] R [A) 18 7K 22 7 T 6 3 PR AL, 4R 45 I (] A

ZHFRIEKFERIF G FE L R RE S
FIA KA EE, chemerinR mRNA T 46 jG 3 d &%
FHEI(P< 0.01), Z J5 & B 8] 5UE mRNA 7K P35 4¢
ERENG I ER.

# 1. 3T3L1 RIBERA AR 5> LT chemerin R E FAEE A FEEL

5 A 0d 6h 12h 1d 3d 6d 9d
chemerin 0.6210. 15 0. 88 0. 24" 1.30%0. 13" 1.34%0. 16" 1. 60 0. 27 1.76 *0. 13" 1.85%0. 21"
chemerinR 0.49 *0. 12 0. 51 %0. 26 0. 56 0. 12 0.60%0. 17 0.72%0. 18" 0. 93 %0. 23° 1.27%0. 19"

a N P<0.05, b AN P<0.01, 5% A .

3d__6d 9

| chemer in (378bp)
B —actin (302bp)

chemer inR (360bp)

g E
e ’i B —actin(302bp)

300bp (RN R

1. 3T3L1 94k iE 2 & chemerin & chemerinR B FF 4 R iA
;ﬂ% RT-PCR EE,}}‘:K@ BN chemerin, F A chemerinR, M
N Mark »

2.2 {RWEFERREEE 4K o7 BT BT
3I'3L1 BiAE AF4A B8 chemerin 1 chemerinR E & 3R 1A
KPR

nAChRa7 Fe 44 SA0 R B LA 75 24 st X il iy

Ae i 40 M HF chemerin mRNA 3R IA (3R 2), 5L[H
I5F, XFRTAE 4 i F chemerin 2 AR RN IR IAHE
FIEMHME T W BR (£ 3) . 10 * mol/L &AL IH
TR R R RIHIER, 57472 B X IR L, 7]
43 M9 65. 23% (107 mol/L #H 12 h et B4 12
h, P< 0.01), 54.56% (10" * mol/L 41 24 h LLX &40
24 h, P< 0.01),51.48% (10" * mol/L. ZH 36 h ELxt 1
41 36 h, P< 0.05) ) chemerin J& PR 3% ; #1114 55.
42% (10" * mol/L #H 12 h LLXHE 4 12 h, P< 0. 05),
44.09% (10" mol/L #H 24 h EL X B4 24 h, P <

0.01), 82.67% (10" * mol/L 4136 h ELXJIE4H 36 h, P
< 0. 001) [J chemerinR f¥]%: K K15 . nAChRa7 F 5%
PEFE BT P A e 2 000 T4 RS, T DT 44 e eh
chemerin mRNA 7K ~F 2 77| & & #i % L if (% 2),
chemerinR mRNA {XFE T TS (8] 7% 36 h B 7 H Bl 4%
B WA E AT R YR 3)

* 2 FREIREMEMBEERT, BB o SRR RS EER A AER AL chemerin B E Rik7k

F I

FH R 4 52 AL BEBR
4 #
12h 24 h 36 h 12h 24 h 36 h
X} 2 0.64 0. 12 0.76 0. 18 0.75=%0. 10 0. 64 %0. 12 0.76 £0. 18 0.75 £0. 10
10™ *mol/LL 0.74 %0. 19 0.78 £0. 19 0.77 £0. 10 0.53%0. 12 0.48 £0.21 0. 45 £0. 08
10™ ®mol/LL 0.90%0. 13 0.98 £0. 19 0. 88 +0. 05 0.31%0. 12* 0.44 +0.20 0. 38 +0. 08*
10™ *mol/LL 1. 09 £0. 30 1.42 %0.32" 1.03 0. 14° 0.22%0. 12" 0.34 %0.21" 0.36 £0. 08*

ay P< 0.05 b A P< 0.01, SAHRIAT 097 A A iR .

2.3 JEEAERRE RE K o7 B FL BT R T
30311 AR ERAE B 4H B chemerin 0 chemerinR £ F %
RIKFHITEL

B 3 TG ML 375 5 5 B 1) PR S G, s 88 M 077 4 i v
chemerin & chemerinR mRNA {3157 B 5. A2 b ( P

< 0.05) . HIEA i 2 A4 chemerin F [K 32 1A ¥ 5%
AT IR AL, Hod Bl 107 mol/L WK BT 24 h AN
36 h, FAERHE, ZREEEME(EK 4 . EAIE
AbFRZH 5 5f B8 ZH AH B, chemerin 25 [R] 32 1A T 52 3] 31
), Hh 107 mol/L WAL 12 h 55 36 h, chemerin
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FRKF4r 5] F i 38.94% (P < 0. 05) fl 46. 64%
(P< 0.01), 1 10" mol/L WKFEALFE 12 h 55 36 h,
chemerin & Rl 7K 7373 1 47. 15% (P < 0. 05) 1

52.34% (P < 0.01). &% JE— @0 S A2 A
chemerinR J& K /K PTG 12475 o

*®3. PRIREMERBEERT, BEAEBEREE S o FFEEESFRSREERTIXN AR A L chemerinR £ E R

VS abAl
P HH 31 o 5 SRR
12h 2 h 36 h 12h 24 h 36 h
o REZH 0.47 %0. 11 0. 65 £0. 09 0.70 £0. 13 0.47 0. 11 0. 65 +0. 09 0.70%0. 13
10™ 3mol/L. 0. 49 %0. 08 0.66 £0. 04 1. 61 £0.27¢ 0. 39 0. 06 0. 54 £0. 07 0.47%0. 12*
10™ ®mol/L. 0.52%0.13 0.72%0.27 1.70 £0. 27¢ 0.36 0. 02 0. 47 0. 09 0.21%0. 05
10™ *mol/L. 0.55%0. 15 0.79 %0. 14 1. 81 0. 32¢ 0.21 10. 05" 0.36 0. 09" 0. 12 *0. 03¢

a N P<0.05 b A P<0.01, ¢ N P<O0.001, SR 5 KA A XA,

x4 ARKEMERBEIERT, WHEAEBREEZE o FR TR ERRAINRABER A L chemerin £ FRIE

7K Y 22
= =
P FH R 4 52 AL,
12 h 24 h 36 h 12 h 24 h 36 h

Xt HE 2H 1.58 £0.38 1.65%0.57 1.87 £0. 46 1.58 0. 38 1.65%0.57 1.87 £0. 46

10™ ®mol/LL 1.72 £0. 49 1.70 £0. 06 12. 00 £0. 52 1.32 0. 47 1.33 0. 33 1.25%0.35

10™ ®mol/LL 1.83 %0. 69 2.11%0. 45 2.3710. 65 0. 96 £0. 55* 1. 10 %0. 30 0.99 £0. 32"

10™ *mol/LL 1.91 £0. 79 2.50%0. 82" 2.7410. 82" 0. 83 £0. 54* 0. 85%0.26 0.89 *0. 31"
a N P< 0.05, b>A P< 0.01, SAHMES & 12 (Xt B AL LL gL .

3 ¥ig

chemer in (378bp)

300bp -act in (302bp)

200bp

100bp
600bp =
500bp

R | . e - i nR (360bp
300bp, SRS "' -act in (302bp)

B 2. AEFFATEIAERZARE chemerin & chemerinR RT-PCR
2k Bl F B chemerin, Hth 1 12 h A EAXTHRLL, 2~ 4 5 12
h 91078~ 107 * mol/ L SALAHBRAL A, 5~ 7N 12h #9107 8~ 1074
mol/L FIEAF g S iAb B 41 . T B4 chemerinR, Frl' 1 536 h 2% 14
IR, 2~ 4 0436 h 19 107 8~ 107 * mol/L S ALREFBRAL B4, 5~ 7 N
36 h 9107 8~ 107 * mol/L A AL 45 g S AL AL, M A Mark.

" chemer in (378bp)
B —actin (302bp)

B 3. RNEIFFT Ak 20 A5 B A BE chemerin RT-PCR B 7k B
19 12h AR, 2~ 4 J912h #1107 8~ 107 * mol/L EALIHH
AFRLE, 5~ 712 h 19 107 8~ 107 % mol/L WY 32 Jif 52 Bl Ak 34 2H o

EpP A TR TR RE RGE A RGLS Ach G
BUHIL, 32 0 A TR N & Fhgr il S 40430, B AT 7
B 2 B IR ) T2 B AR v AR A SRR A0 L bk 2 40 i
240 L R R 4 P s Joi 4 e % Ik 400 i 56 4 2 0 12
. EIXEELIM R, Ach 1N RIS SR, A
H 755 il 1) 75 3K, 25 I TR L e Ak L R
N S 2 M A A s S

AHIFFE LA A1 855 77 1) 3T3-L1 15 A B 40 fa o i
FXT R, MEL T e B 40 j 15 5 o0 4 ik 72 A 2 s f Mg
J7 Kl chemerin ¢ e 52 44 55 PR 32 14 7K F () A2 AL
B, R KI, chemerin S H 524K FE K 5 KK T
3U3L1 AR5 240 i b, ELBE AR 157 240 M 53 Ak R 2 i Y
B AR SR LRI KA B T %, #2758 chemer
in ] BEIEIT B 48 WSS i T N2 5 iR I 40 i 44k
BERR, FFRTRE 2 5 e 7 0 e Rt o) i oo R AR B
FHREEA

J 7 HEA b 22 8 AT I T & 5 0 R B A TR
VIR, P8 8 77 18] B T HLAR X B8 & 1 7 K AR
JE' o G 5 T 2R 3 A E R R Y, X
SR AN AR S 2= LRI L R IR KB
E N N R s ) Yt A S R Gy DA bl = Bl A3
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2oy WA AR 5 N 1D 40 M b AE . 52 AR 4 A 4T T T
RE A FERIAR DT R F B 36 chemerin KT 2 - i 8 4
FIdRBE IR F aw 4L &R 6 &Y . A B 5 ik
nAChRa7 SZAAARE 7 11 I 50 771 LA B BB AT 47 4t 7] FR =
2 i 5= B TOURU I 017 4 A0 i s 40 P, T e 1k ah
FIBELMT nAChRa7, W25} chemerin J¢ . 52 1A 1 )
oM. 455 R I, nAChRa7 Zh RERE 5 i g 7 40 i
I chemerin 1 chemerinR 314 7K *F- 2] 2 B B & 1 91
FHIR o HRo7E i 7 40 2 A4 T A0 RS2 5 T 7 Ty etk
AN, nAChRa7 Th 875 B XF chemerin mRNA . chemer-
inR mRNA #5)F ## /£ F . nAChRa7 [ 3807 4 i) B
AR M chemerin #1 chemerinR FIR 1%, AIRE S
VA BT 97 A0 B P AR RO BEVE R Ko IR AR
T ELFE MR AR A i B2, AT T R BUIERE, 53
TS 45D B9 16 I B 1) 1 3R 7K P T s, AR ER G
AR AR A E B F K 2 —" . nAChRa7 (134
TEINHIHTAE WA chemerin A1 chemerinR 31X,
O A B L T RE S A B AN R AH ] . H AT
WEFEIN N, H AR D7 200 1 2 A o7 4 23 e 28 0 ) S
Bl RZ A 2 — . B2 ] B G AT SR AL A A T I
FEA W Z Fh IR F o chemerin E A AL K EILIA T
A , HU MG 7 40 PR A1 7] BRI i 43 W4 chemerin, 75
I SOPR A B AN I A A 55 = R IR chemerinR [ 4
P2V 1 A0 B A 22 )R BB I T AL 2 AR TBU e 4
HISRFEIE T o B4 3R 6 55 50 BT, e 4148
HH G2 TG 7 440 e A R A AR LS, £ R
AT U e — A R M < IERBFM TR
TNF-a, 4/ 2 6 55 R % 0 18 B 2415 7 48 1 T
i, RS R B U 2 s T T A s 4 L v R, AT
B B WARPUI A A A o B B R ARPUR AT REAS AL
AR L B A 2 SR AT 1A e — R I 2, JBR B AL
IR AU B SO R B 28 5, T2 B 22 A [
FASE LA B AR P R R T R Re TR R
leptin $&FT' ™ | adiponectin LI %2 5 1) 1 &
RHIA”, ZMRAS SE BT AR — it 3 = SO i 7
HRBUIRAS o 10 A AR 7 40 g 3% 46 1) nAChRa7, 7T fg
W T E & chemrin AR RIE, —J7 AL
chmerin FRJEAL 5O, 0 1) 56 728 400 RV s 53 — 7 T
DI0F 47 2 b D] 7 38 RS ) s 28 IR J97 0 L s e o 2,
i1 e 25 T T R A/

KT [E A B e & 4t 3 nAChRa7 5% 1 [ iR

Jii 4R R fE 15 R T chemerin/ chemerinR 28 R 38 1 (19
TELH 73T HLH AT 70 3 28, AH G ST R 1E 42 7 1]
it bu Ry o1 TR 1 2 AP S R G R R 3w
T R 5, @A K IR R Jak2 B
nAChRa7 F) il 3% s, 4k T 1o BR 4. 5% S IRl STAT3, ¥
I STAT3 H1SOC3 155 Hk. & ZEE — LR
e

B2, HiTRE T A M A] & B o i Ach, FHAE—E TR
FE A0S nAChRa7, #1] chemerin/ chemerinR #]
Fak, I NSEILAS [F]995 BR A= FR S T B8 = 4 e 1Y
WS e k. 2T RS A PR 4n i b
‘BNEmREE 2 A2 5 K G D7 20 i b 8 A I e R 4t
595 R R R M TR E—BIRA .

[ £&3E 30k

[1]  Granneman JG, Moore HP.
in adipocytes [J].  Trends Endocrinol Metab, 2008, 19 (1): 3-9.

[2] Lafontan M, Moro C, Berlan M, et al.
tides and cyclic GMP [J].  Trends Endocrinol Metab, 2008, 19 (4): 130-137.

[3] Roh SG, Song SH, Choi KC, et al.
adipogenesis via its own receptor [ J].
362 (4): 1013-018.

[4] AnZ, Wang H, Song P, et al.
protein kinase inhibits fatty acid synthase in 3T3L1 adipocytes: a role for oxidant
stress [J].  J Biol Chem, 2007, 282 (37): 26 793-801.

[5] Grando SA, Kawashima K, Kirkpatrick CJ, et al.
standing the norr neuronal cholinergic system in humans [ J] .
80 (24-25): 2 181-185.

[6] Mori S, Nojiri H, Yoshizuka N, et al.
visceral and subcutaneous adipocytes of rats [ J].
314.

[7]  Jocken JW, Blaak EE.  Catecholamine-induced lipolysis in adipose tissue and
skeletal muscle in obesity [J].  Physiol Behav, 2008, 94 (2): 219-230.

[8] Rae C, Robertson SA, Taylor JM, et al.
terification of triacylglycerol stores, and increases cholesteryl ester deposition, in
human macrophages [J].  FEBS Lett, 2007, 581 (25): 4 877-883.

[9] Volek JS, Fernandez ML, Feinman RD, et al.  Dietary carbohydrate restriction
induces a unique metabolic state positively affecting atherogenic dyslipidemia, fat-

Prog Lipid Res, 2008, 47

Location, location: protein trafficking and lipolysis

Control of lipolysis by natriuretic pep~

Chemerin-a new adipokine that modulates
Biochem Biophys Res Commun, 2007,

Nicotine induced activation of AMP-activated

Recent progress in under

Life Set, 2007,

Rapid desensitization of lipolysis in the

Lipids, 2007, 42 (4): 307

Resistin induces lipolysis and re-es

ty acid partitioning, and metabolic syndrome [ J].

(5): 307-318.
[10] Parolini S, Santoro A, Marcenaro E, et al.  The role of chemerin in the colo-
calization of NK and dendritic cell subsets into inflamed tissues [ J].  Blood,

2007, 109 (9): 3 625632.

[11]  Goralski KB, McCarthy TC, et al.
adipogenesis and adipocyte metabolism [ J] .
28 175-188.

[12] Yan E, Chen S, Hong K, et al.  Insulin, hsCRP, Leptin, and Adiponectin,
an analysis of their relationship to the metabolic syndrome in an obese population

Metab Syndr Relat Disord, 2008, 6

Chemerin, a novel adipokine that regulates
J Biol Chem, 2007, 282 (38):

with an elevated waist circumference [ J] .
(1): 6473.

[13] Stern N, Osher E, Greenman Y.
cyte dysfunctiorr-part 1I: the functional significance of low adiponectin secretion
[J]. J Cardiometab Syndr, 2007, 2 (4): 288-294.

(MR ZNTR)

Hypoadiponectinemia as a marker of adipo-





