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Effects of exercises on expressions of retinol binding protein-4 in serum and phosphatidylinositol 3 kinase in
skeletal muscles of insulin resistant rats ZHANG Li-jun” ,LIU Hui-hong , HUANG Cong-xin. * Department of Geri-
atrics, Renming Hospital of Wuhan University, Wuhan 430060, China

[ Abstract] Objective To investigate the effects of exercises on expressions of retinol binding protein-4
(RBP4)in serum and phosphatidylinositol 3 kinase (PI3K) in skeletal muscles of insulin-resistant (IR) rats in-
duced by diets. Methods A total of 30 Wistar rats were randomly divided into 3 groups: normal control group
fed with normal diet, IR and exercises groups with high sugar and high fat diet. After 8 weeks, the Wistar rats in
exercises group took swimming training for 6 weeks and all groups kept their assigned diets. At the end of 14-week
experiment, the body weight (BW) of rats were measured, the general behaviors of rats were observed and then
sacrificed. Rats’ blood were sampled for measuring the levels of glucose (FPG) and serum RBP4, insulin ( FINS) ,
HDL-C, LDL-C, TG, TC. The indexes of IR ( HOMA-IR) were calculated. The levels of RBP4 in serum were
measured with ELISA technique. The ratios of visceral fat content to BW were calculated too. Immunohistochemis-
try method was applied to detect the expression levels of PI3K in skeletal muscle. Results (1) The levels of
RBP4, TC, TG, FPG in serum in exercises group were lower than those in IR group significantly; the visceral fat
content, ratio of visceral fat content to BW, FINS, RBP4, LDL and HOMA-IR in serum increased significantly in
IR group after 6 weeks feeding compared with normal control group and exercises group (P <0.01) ; the levels of
HDL in serum in IR group were lower than those in the other two groups. (2) The expression levels of PI3K in
skeletal muscles in exercises group were significantly higher than that in IR group (P <0.01). (3)In a multiple
stepwise regression analysis, FINS, ratio of visceral fat content to BW, LDL and HOMA-IR were correlated with
RBP4 positively; HDL and PI3K were correlated with RBP4 negatively. Conclusion Exercises could downregu-
late the level of RBP4 in serum and upregulate the level of PI3K in skeletal muscles of IR rats. This effect was im-
portant for improving the organism sensibility to insulin.
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12 %% B Bg B I IHL & (high density lipoprotein cholester-
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AL 420 K B BW 41 ] 22 R eS8 i 20 L
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Gt E (P >0.05) , SLHHEFTE 14 JAIEE X454
K BW JE47 Heds, & B R4 IR 41 Jeiz sh 4171
BW 435124 (476.28 £12.41) g . (530.72 £33.45) g
(477.59 +34.75) g, LA TR 41 BW 34 B2, W .=
TXTHRA Kz s 20 (¥ P <0.05) . IR 2H K BRI RS
[ e & | PN UE R 7 BB A/ AR B LGB, LY FINS, LDL,
HOMA-IR , RBP4 7K - I 3 & F X B 2 [z iz o) 41
(P <0.01) ;17 HDL 7K i K T iR 2 iz sh 4
(P<0.01), izzh4l K FPG . TC . TG /K- i Ik
FIRA(P<0.01), LAREIEEN R 1 F£2,
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LA T I PIBK PHPE YL {6 45 TR 20 It 5t
(FEl 1e), X4 RREered by tass Roda L8],
IR ZHE-# LA PI3K ek /K- B AKX HE 2 Je a2 3
H(P<0.01), LARE R ILE 2,
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W, HLARA Z Fholg 5 40 i 97 (s R P &
TNF-a JEECE ) 5 IR J MS &R %Y1, 5 i 4i i K
T His sy rkRI R B 25 2 B A6, AR
76 LR SR X RBP4 5 IR J2 MS £ 7 a) it ¢
Z U 3t B RS AR AT T WA R

DAL RBP4 R 2 AR R Ge 5 i, SR N
—FpEEMEEN, FEATES s ek A
M, Yang %55 R F L OIS A H R & B RBP4 22 5
TR i B 22 10 B B 0 4 TR 7, & Rl o T I 4 g
GLUT4 7K BUfME T 5 5 53 4F RBP4 6] LLHI 55 AL
LR I8 R A5 5% S ik |, e H A ie I T
Pt I 22 XoF JF O 4 2 A %) A BT A D e S 3
IR,

ML R, B IR R RN & TR KR
1% RBP4 /K1 25 T &, AH P 2B 2 /s oK BRI v

F 1 SLIRIHT 14 RS H KRR BW NIRRT B /R U . TC TG . HDL J% LDL /K H3 (x +5)

wo ot hE PO IE R U T TC TG HDL LDL

(g) R (mmol/L) (mmol/L) ('mmol/L) ('mmol/L)
Xt HR 41 10 476.28 +12.41 0.41 £0.07 2.02 £0.33 0.95 +0.29 1.22 £0.17 0.56 +0.11
IR 41 10 530.72 £33.45*  0.64 £0.07* 2.81 +0.96* 1.45+0.53 0.51 +0.16° 1.26 +0.49*
iz 10 477.59 £34.75"  0.40 £0.08" 1.82+0.31° 0.85 +0.33" 1.07 £0.17 0.56 £0.15"

. SRS A, P <0.05; 5 IR 4 b4, PP <0.05

R2 SLBHET 14 BN A4 KB FPG FINS HOMA-IR \PI3K & RBP4 /KA (7 +5)

I HE FPG ( mmol/L) FINS(mU/L) HOMA-IR PI3K RBP4 (ng/ml)
popiiekaEl 10 8.63 +1.97 5.22+1.49 1.96 +0.27 0.25 0. 06 474.27 +45.55
IR 41 10 0.44 £3.32 0.73 £1.17* 4.91 +0.37* 0.22 £0.07* 652.24 +126. 18"
iz 10 7.40 £1.85% 5.74 £1.11° 1.95 +0.26" 0.25 +0.05" 514.18 +90.28"

. SAFIRLH A, P <0.05; 5 IR 4 b4, PP <0.05
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RBP4 5 FINS N JJE G 5 9 /7K 5 LU {8 . HOMA-IR %%
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THRERI IR A0 4 35 BT 5 O L P B i A
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HAAMEE(r= -0.550,P <0.01) ,5 TC TG ¢ i
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SOV 2 RO R R RBP4 53¢ TC LDL TG
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TG HAT B2 IEAH G, 1 Al R A F 58 45 SR [H) 22 57
H R KRS SR RN R (s 253 5 A28 A
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PI3K 3R A2 A2 HLAA JE 5 28 98 05 3 A 0 A S i — 4>
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A5, 5 H F S ZEZ K (insulin receptor, InsR) A iV F.
Prgs A, IR S B W A7, 330 InsR A B R 1L,
R 1E InsR — N L EE S 0 TR A0 5, 7
— 7 11 I g T S BURR 5 2 AZ AR -1 (insulin
receptor substrate-1, IRS-1) B§figfb, IRS-1 w5
R 58 R S B 05 BB IS PIBK (155 LUK
BESCURN N A%, FENLIR B EE LA 8L, PI3K #3800 ]
T GLUTA & B, 20 W % 6 55 & A= A8 4k, 145 ih
GLUTA A5 114 1 % i 85 J 2 ds 14 o, 2 fof - B UL ZHL 40
XA AR O R 3, DT PRI i 5 3R B MR AR g T
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HiA K9y & 9 RBP4 ELA S IR /EH B E
W UIHLE] AR, ASEEE TR KLY RBP4 B &
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A AR, PR HE I RBP4 1 Al o R A B 5 L
o PIBK FRak , AT B0 B & R G T IR IR &
Ao ABEFREXT IR KRG Tz shill %k, & iz shd K
FUMLYE RBP4 ZKFB WA IR 4, PIBK /KA 8 &+
IR 4, H RBP4 J PI3K [0 HA W 2 5AH o, e is
SIZRRE T 18 IR K BUMLYE RBP4 7K -, 384 5 5 % UL
PI3K ik, M3 Z R 5 15 5 5 il 42, e IR R,

Haider 25" 0F 57 2 B0, 95 A5 HE E f & IR B R 0, G
I3 RBP4 & B B F R AT iz sh 41 K B BW &
Vi1 i = 2 N E [ A R 3 el 0 S T e R |
PR DL T A 242 2 R VAL 1S RBP4 5 12 A 81 B AL
HilZ—. S ANAR W 58 45 S a8 oK, 32 s 4k B 3
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2], I3 HDL KB & F IR 41, #mis sl 2 AL
REXCE TR, SHALAAKE ARt B RV 1R

ZE LTIR AR GY 45 R R, 1B sh I 2R B FEAIG IR
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WERG AT AT A5t ELA R AR T VR T, ol 42 A DR
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