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[(BE] BB MEELRRKKXAETBIP A RS Z (visfatin) Bk I8 BLILEE 3 B (PI3K) 69 & A L3R 3T visfatin /2 45 S 9% P 49 45
ABTRAH . ik S A MM SD KR 55 RGEBAR 39 R),AMMMK T REr A4 M. EFHRBAEA L0 R, ERH
FRERELE (B 40)10 R, e 48 K42 B 48 SR 48 (C 48)10 R ,;ﬁz%ﬁ%ﬁﬁ]%@:ﬁc%éﬂm 8)9 R, "BARE 12 B A,.MEE M b (FBG) .,
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B & 3K 35 2 (HOMA-IR) Bk B & 4R 35 2 (ISD s RT-PCR @ 2 B 8% WL2E 22 visfatin ,PI3K mRNA % i% ; Western blot @] & & 8
WUZE 2R visfatin PISK & & ik, R C4 FBG 4 A.B4# 23 % (P<0.01);D 48 FBG 4 C 4% B 4% (P<{0.01), B4
TG % A 2190 3 % (P<<0.05);C 42 TG, TC.LDL-C.FFA % A.B 2419 23 % (P<{0.01);D 241 TG.TC.FFA % A A 2 ¥ &
(P<<0.05);D % TG & A.B#4A# B 3% &5 (P<<0.05);D 8 TG, TC,LDL-C,FFA 4% C 208 8 4K (P<<0.01), B,.C A4 A 4
FINS.HOMA-IR #0 £ 3% & ,1SI 80 2 4% (P<0.01),C 4145 B 41 FINS, HOMA-IR 8 2 3% % ,1SI 8 8 4% (P<<0.01)., C.D 4
visfatin mRNA #= & & & & 5 A 03 9 B3 5 (P<<0.05),.C 4 visfatin F &4 B 23 5 (P<0.01), C 28 PI3K mRNA f#%&
b &k AB43IA 2 BEAL(P<<0.01),D 4 PI3SK mRNA #o & & k&4 A 839 B %L (P<T0.05), £ visfatin /2 F B AL
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The expression of visfatin and phosphatidylinositol 3-kinase isoforms in skeletal muscle of diabetic rats”
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[Abstract] Objective To observe the expression of visfatin and phosphatidylinositol 3-kinase isoforms (PI3K) in skeletal
muscle of diabetic rats,and to explore the function and the possible mechanism of visfatin in diabetes mellitus. Methods  Thirty-
nine 8-week-old male SD rats were randomly divided into four groups which were normal control group (group A,n=10),diet-in-
duced obesity group (group B,n=10) ,blood glucose not control diabetes group (group C,n=10) and blood glucose control diabe-
tes group(group D,n=9). After 12 weeks fed, FBG, triglyceride (TG) , total cholesterol(TC) ,low density lipoprotein cholesterol
(LDL-C) ,free fat acid(FFA) and fasting insulin(FINS) were measured. The homeostasis model assessment (HOMA-IR) and insu-
lin sensitivity index(ISI) were calculated. The expression of visfatin and PI3K mRNA in skeletal muscle tissue were detected by
RT-PCR,and the expression of visfatin and PI3K protein were determined by Western blot. Results FBG of group C was signifi-
cantly higher than those of group A and B(P<C0. 01) ; FBG of group D was significantly lower than that of group C(P<C0.01); TG
of group B was significantly higher than that of group A(P<C0.05). TG,TC,LDL-C,FFA of group C was significantly higher than
those of group A and B(P<C0. 01); TG, TC, FFA of group D was significantly higher than those of group A(P<C0. 05); TG of
group D was significantly higher than those of group A and B(P<C0. 05) ; TG,TC,LDL-C,FFA of group D was significantly lower
than those of group C(P<C0. 01). Comparing with group A,FINS, HOMA-IR of group B and C were significantly higher and ISI
were significantly lower (P<C0. 01) ; comparing with group B, FINS, HOMA-IR of group C was significantly higher and ISI was sig-
nificantly lower (P<C0. 01). The expression of visfatin mRNA and protein in skeletal muscle of group C and D were significantly
higher than those of group A (P<C0. 05), while visfatin protein of group C was significantly higher than that of group B(P<Z0.01).
The expression of PI3K mRNA and protein in skeletal muscle of group C were lower than those of group A and B(P<C0.01),PI3K
mRNA and protein of group D were lower than those of group A(P<C0. 05). Conclusion The expression level of visfatin in skeletal
muscle is relevant to skeletal muscle glucose and lipid metabolism state. Visfatin might involved in glucose and lipid metabolism reg-
ulation through PI3K in skeletal muscle.
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fatin 5 C /M OHERE AL VIR B 6 R — H A 430 B AR ME AL
il M AN BA R . B visfatin B9 A & BF 78 X T B R 9 19 & 9 AL
TG B yR T A SR

B ULPE D 108 8 3R 0 R B8R B 22— R LA R U A
T FEAALLL, BESE UL T FE A &R 8000 ~ 90 %6 i A 4 BT L 3L
BEAHPR A S PR IR %5 ) AH G . B 8 BE LA 3 I8 (PISKD
S R AR5 T IR N R B A A 5 S R
AT e A8 R . AR S B 3 o A N I R DR R RO PR R
FRUBEAL, T B &5 R AT T P 4% 20 K R4 T AS 18] Y ot Bl 7K F
WSR2 20K BB B8 LA 4R visfatin, PISK (9 56 (5] & 25 1 %3k
B934 s Lh#E— 25 T i visfatin 168 HUBERR RS PERT . 5
PI3K [ 3¢ 5 K AR FBLE . LLH 5 PRI B9 & 9 BIL 1 22 36 97 4
HEHT A
1 #R5F&E
1.1 Ak S R REMEME SD KB 55 H K& (200420)
2. W B 55 = 75 R RS KB IR B BT RSB 5 T S S g b o
SPIE AT IE S 2 SCXK (1) 2007-0005,
1.2 Jik
12,1 44l KEGEM MRS 1 RGBT HPLRE 5
AU IER N BAA D10 LR EHESIEEA @B 415 J i
R 5 B DR 4L (C 41D 15 B, i 4 2 i85 SR 7 4 (D 40) 15
Ho A4 B.C.D 4K R 4351 SR F % 58 4RI g B e 0 1k
MEFE . DS R RO T A 4P B R 20 6 BIFE Y B4
KBS DR, JiH i 10 B, 8 G C.D 4| 12 h
s 8 A o 3, 7% 40 mg/kg AR 0T 52 B 1 — PRI IR P T
BERIETE Z (STZ) . AB ¥, 40 me/kg B AR T I I P9 0 569 4
BERR-Fr B TR 0 2% o (0. 1 mmol/L, pH 4. 4), L)L 2 ¥R 25 J§ i
B (FBG)=>16. 7 mmol/LAE Ry C 4 B br o, 2o 3F s 10 1,
D 41 K BRBE PR3 RS J5 37 1 B T T S ORS B B R
S — S D AR RABLEL, DL FBG<C11. 1 mmol/L /£
AR e SRR 9 H,
1.2.2 fRAEIR SHARBWEFHEE 12 R RFRETEF
Bl BKIBCIL A F i B 8 W . R BRUAT S A Sk L
I B TF Trizol 1, JSHERALAETF —80 CukAh . LA 45 L1
%5 PCR(RT-PCR) I & visfatin . PI3K LR £k ; KA BT
TWAFE B A —80 “Cyk# 47 H T Western blot lll i€ visfa-
tin PI3K Y& A £ k.
1.2.3  AAb4abn RS RME 87 58 A Fe b A in 2 il b 4Y
R R 400 & FBG, fdi [l AU2700 B4 [ 3l A 1 46 I 43 46
I I35 = WEH 3 (TG L B BH F B (TC) A% %5 52 g & 1 H & B
(LDL-C) , B340 A Sk Hb 2 3 00 37 25 8 5 R (FFAD 5 R
FH O e 93 1 CRIAD I 5 1L ¥ 28 B 1 5 3R (FINS) , 48 5 ZH0)
F 5%, BRABMPEAL IR 455 (HOMA-IR) =FBG X FINS/
22. 5 [ 1 Z UK IE 0 (ISD =1/(FINS X FBG) ,
1.2.4 FHNL visfatin FE[H 2 5 &
1.2.4.1 RT-PCR % & # JLZH 2 visfatin, PI3K mRNA 3
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ik A —80.0 CyKA B & A 1 mL Trizol B4 1) B 5 L
(24 50 mg) . R i Trizol — 25 L2 A RNA, e 8 U4 B 43
T 5 5% Fad MIRIR &) )5 i A Mastercycler Gradient PCR %
BEAT 30 SR S A L cDNA B8 1 85, SO 43 S A B Be 3
BESE R R W B (37,0 °C, 15 min) 36 5 S5 il 2 05 R [ BR
(85.0 °C,5 ), 3 HL 61.6 CoH#& T HIR KA. 435 L% 4l
cDNA R HEATY 3, LA Bactin y NS, 51 ¥ Hh TaKaRa 4
Y TREAF A . H GeneBank # 1 X 51 9 )7 5, visfatin
1F X4k 5'-TAC TGT GGC GGG AAT TGC TCT AA-3',Jx X
4% 5'-CCA CAG ACA CAG GCA CTG ATG A-3';PI3K 1F X
# 5'-AGC TCC TGG AAG CCA TTG AGA A-3',J7 X4t 5'-
GGA GAT TAC TGC CCT GGC TCC TA-3";B-actinz IF 4
5'-GGA GAT TAC TGC CCT GGC TCC TA-3', K X 4% 5'-
GAC TCA TCG TAC TCC TGC TTG CTG-3',
1.2.4.2 Western blot 3 8 L 4H 4R visfatin, PISK & 1 #
K GOl AR IR 2 LA 2R 8 TV R Ak 2% v i (PBS)
VG B A RIPA S 2 f i (B = RAEMHE AR AR A
Al A AR R 4 CCAYIR LRI EVE W BCA B E
W, AR (100 °CL5 min) 5 b REHLYK, 55 5, BT, InA
vislatin —HLd I E G MA KRB IFE 1 h, Yo, B
. BLUKHEE A SEE BIO-RAD 24 R HLIK R 48, visfatin 4714
i1 55 [E Biovision 2y m]f2 4k, & # NLZH 4 PISK K H XS MY B
actin 25 RN 20 R [A) b o BERC R R G0 IR, R A R
IR BEAR T 143 W
1.3 it sb s SR SPSSI3. 0 8 #E 4T e it 2 43 #r it
R T2 Fon, Z AR L ECR TS K 3R 07 22 40 4 P L
AR LSD ¥ R B0 K «=0. 05, L P<<0.05 K 2% % H %1t
2 &5 ES
2.1 4 KRR ILE B.D 4K R AN &
/RS A HB] B4 (P<<0.01),C.D 25 B JIE g
EE /AR B 4 B R (P<C0.01) . D 21 K 5 E S
/AR C AW B E (P<<0.01);C 4] FBG % A.B4]
A 8 &5 (P<<0. 01),D 41 FBG #; C 4108 | i (P<<0. 01) ;B
0 TG # A 4] B (P<<0.05),C 4 TG, TC.LDL-C.FFA
BOABAYY B (P<<0.01),DH TG % B H W B
(P<<0.05),D 4 TG.TC,LDL-C.FFA # C 4 W] i [& 1% (P<<
0.01), B.C 4% A 4 FINS,HOMA-IR B i 3 & , 1SI B i %
X (P<C0.05),C 4A % B 20 FINS, HOMA-IR B &, 3 = , I1ST B
BRER(P<<0.0D) . L 1,
2.2 4 KRB BB visfatin, PIBK mRNA 1 [ F ik
C.D 4 visfatin mRNA FI&H R XE A A ¥ 885 (P<
0.05),C 4 visfatin ZH H % B 418 B3 = (P<<0.01), C 4
PISK mRNA FI%E (45 % A B 48] B FEIL(P<<0.01),D
2 PISK mRNA FIZE 17555 A 4130 B FR(P<<0.05), L
F2.H 1,

x® 1 A HRXB—RIEGERENIERILE (L)

A o WHRETE/RITE (D) FBG(mmol/L) TG (mmol/L) TC(mmol/L) LDL-C(mmol/L)
AH 10 2.0840.50 4,42+1.06 0.24+0.09 1.12+0.33 0.37+0.13
B4l 10 4.1020. 56" 5.0970. 47 1.1240.51° 1.5840. 46 0.3920.19
c4l 10 2.234:0. 50¢ 25,5843, 18 6.7942. 30™ 6. 953, 25h 3.7341. 66
D4 9 3.60+1.0]1bed 6.024+1.56¢ 2. 7541, 28bee 1.9040. 32b¢ 0.52+0. 21¢
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ZR1 AAXRR-—REFRELERLER(TLS)
213 n FFA(mmol/L) FINS(ulU/L) HOMA-IR 1SI
Al 10 375.60+163. 55 10, 45+2. 76 2.040.73 0.025£0. 009
B4 10 547.50+102. 78 24.11+8. 25 5.43+1. 870 0.009=£0. 004"
cdl 10 1 366. 30=£506. 93" 37.22+7. 70" 42,149, 41% 0.001=£0. 001"
D 4 9 738. 56+ 268. 85 - - -

— OHE 2. P<<0.05,": P<<0.01,5 A4 H#;¢: P<<0.05,9:P<C0.01,5 B4 ;. P<<0.01,5 CH K.

x2 L EKRBREHA visfatin,PI3K mRNA I E B RELE (z+s)
visfatin PI3K
219 n
mRNA EH mRNA s

A4l 3 41.77+8. 23 0.44%0.09 279. 88+52. 70 0.85+0.13
B4 3 121. 50+ 48. 40 0.50+0. 10 232. 22489, 44 0.74+0. 10
cH 3 198. 48+68. 25" 0.79=0. 05b 76.67+19. 32b 0.4640. 03
D4 3 160.0145. 33¢ 0.59+0. 06 134,58 +21. 15 0.57+0. 08"

4. P<C0.05.". P<C0.01.5 A #HH % P<0.01.5 B #.
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s A ot in (52 10)

w PI3K (85107
i 13 0

B 1 L HAKXRBHAALR visfatin F1 PI3K EA XX LB
3 i it

AR WE9E R W], visfatin 5 JR% A IR X R % Y) L 3278
visfatin 7] G838 1 55 [ & 2 A [ 1 25 A 350 0 A4 O 20805 R
B R Z AR (nsR) L JE MO S RA5 5 5 g RIS
FAEMEANY, 2 BB FR 5 (T2DMD [ & o SR B 85 0L g 10
JHE A TR FOPE 55 3% 3 4t i T B Bk B, visfatin 765 8¢ UL BT IE |
HHE R AL P R, ALR BB EE
JEE G /N 4 STZ 7 Bl R KRB, S8 R 3 C.D 4l
BRI K BUE 5 LA 2R visfatin mRNA Rk #5K A I8
%, C 4l visfatin R AR IB R E A B A B &, 7682
BT A PR 1Y 0 R I 3R I A A M 4 R L IE R KT B
WLHR visfatin 2 2k 30 sl 2 i b 3 = i — FpAC A, i R S
F AT G IR A 2R AL A3 B T 9 2 B3 B L visfatin 3%
AR R aA 8 C 43 0 A8 1k, visfatin 3 AS bl AL 448 1R
ARk T 22 A = AR AR, /T 5 B B8 UE T X A . Harasim
ZEDTAE PR AMNE SR e E i U (e B L R LA L R IR
E \visfatin KW E G 3 B FEATIEE » KB visfatin {TALE i il
LA R v 38 i 7 UL Y A A B I L LR 8 AR R AR R
B3R R visfatin 76 8 8 DU AC 5 0 A EZAER, 7T g
visfatin 768 #5 LA &5 B i /E R T B BR . X 5 A S0
P98 — B, BR 3 AR BER AR T il 3% rp vislatin ¥ B AR R 5 &R
WHE M 3% ~10% . BFFEAR /R /N3 visfatin 72 1% 51 fof 1
Je G W B AR R B R R A e IR e T, {H Krzysik-
Walker ZE00 %6 4 Al .8 J& i /N 1 BF 5% J BUL, AR X T P g
WA B L visfatin FRIXKFH B, H 8 Milt& T 4 A
%, 5 TE 5 O A UL P PR B K G L T RO visfatin W] BEAE
Sy —Fi L PR Sk 5 19 g T B 5 o i s UL A R AR R R S R A

M, BEE L visfatin ) 2 3K I AE F AT BE 5 WD LB B L AR 2%
G EE R KT BB visfatin (1 7= A AR F AR FHLHI
AT — WA . 58 56t — 25 W 2% visfatin 78
KK Ay /N B 8 LA 59 2238 6 FEALE & 8% UL A W A AC 3 AL 4
B — 2L R

W9 UE 52 LA L FRA S SR 4R T 3 B0 ik L IR,
JIE JHE W 0k S5 5, T2DM A8 35 LA i P9 iR 5 7K T 44 3¢ fk e &
WA LR LK P 2 T 0 T ML AR S RO S P R T,
FHASZ 50 v T2DM ¢ B %% visfatin L35 FFA %5 A 413591
BHE HWEREEEMC 5SALEESER -8, FHIP
visfatin 357K 19 4 = 7T B8R AL X FEA 53 & BT 3
B L IR 9 — Fh 55 AL . visfatin 7T 5 2 1 00 FT g A 40 1
o TG (1 AN B AR 3G T 4 1h ) T8 A 38 26 W0 ST 20K y
Wl (PPAR-y) L B 107 TR & BTG B Bk 2= 55 IR 107 A ic 4 ¥ 3=
KRR visfatin T BEGE A B 43 W 8 5% 40 W AR TR A
UL ORBRGE R B visfatin 7E B 4K BUEHE UL Y Rk i
AHBAMEEBRIMN2E R LG B X5 Kloting £ #y
MRAL . BARRLE P F M vislatin X 7E B 4l
5 A 4F T 8255 X A REAR R LA K visfatin K
SRR3R, AT RE visfatin 35 578 9 G 5 P 2k i E
L R IR B D L B IR AT .

BRI LR B A AR EE AL B B R
T2DM K BUE % LA F BE 241 20 PISK 2 R 3% 3k ) 45 5 Bk
WL BB 9 T2DM K BB 8% L PISK 35 1 f& % FL. P85 1
EREZWO EIRREHE SN IR DRGNP PRK ZEE
FIRH ALY, visfatin (043 W i PISK FIZE F1IEG B &
T, 32 T Iy 2R RO A O VR A T A T R A A B R 1 N B2
FHE WG AR visfatin A& 2K, % PI3K 3 il 300 26 3% % A ek 55
AT X visfatin RIX W R FEEH B8 PBRK G5 EKS S
visfatin FEik JE 2, IR Wistar K UETE PISK & {315
BRI G visfatin AR 5 PISK M GLUTY 4 5K
B, AL S A B C A #E ML visfatin K 5
FIAE WA, WA PISK mRNA fIE AR X BFEE.D 4
PI3K mRNA k% A 4 AR, visfatin 7] {8 5 Bl & Z {55 5
I B R IR A — e R
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