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Effect of chlorogenic acid on carbohydrate metabolism in skeletal muscle of rats
fed on high-fat diet
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Abstract: Objective To investigate the mechanisms of chlorogenic acid (CGA) on regulating carbohydrate metabolism in skeletal
muscle of SD rats fed on high-fat diet. Methods Forty male SD rats were randomly divided into five groups: normal control (NC),
high-fat diet (HFD), HFD with low-dose-CGA (20 mg/kg, HFD-LC), HFD with high-dose-CGA (90 mg/kg, HFD-HC), and
Rosiglitazone (HFD-ROS) groups. NC rats were fed with normal chow diet, while the other rats were fed with HFD. The rats were killed
after 12 weeks, and the real-time PCR method was used to measure the expression levels of GLUT-4, PKA, Akt, AMPKo2, IRS-1, PI3K,
and PPARs mRNA in skeletal muscle. Results The expression levels of GLUT-4, AMPKo2, and PPARp in HFD group were more
dramatically decreased than those in the NC group (P < 0.05); Compared with the HFD group, CGA increased genes involved in
carbohydrate metabolism, particularly Akt, PI3K, IRS-1, GLUT-4, PKA, AMPKoa2, PPARa, and PPARP in HFD-HC group (P < 0.05).
Conclusion High-dose CGA could significantly slow the weight gain induced by HFD, as well as improve carbohydrate metabolism in
skeletal muscle through regulating PI13K/Akt and AMPK signaling pathways, and insulin sensitivity.
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HEA] 5zl 0.05); HFEAI b, 25 %) i 4 K SRR
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R: TGAGGAACCGTCCGAGAATG JR T i 771) R ALK B e 8 A T S A i B G i =
Pik3cg F: GAAACAAAGCCGAGAACCTAT 5 A (P<0.05) W 2H e £ e
R: TTGACTTCGCCATCTACCAC ”iiﬂ& R &4 %i J W;Ej( Lff’iﬁ %'5
ppara F: GACGCTGGGTCCTCTGGT XTJ_/»P\/H E‘H‘HI& (P>005)o TH%z%EMHbﬁ?&M
R: CAGTCTTGGCTCGCCTCTAA 2% N BUER gy R A RE 5 R i R s = 1 o, H 2 )=
Ppard F: TCATCCACGACATTGAGACG W, RS E T TS AR 2,
R: GGACTGGCAGCGGTAGAAC 32 WABESHA B Akt. PI3K. IRS-1 mMRNA
Pparg F: CTGGCCTCCCTGATGAATAAAG 2
R: AGGCTCCATAAAGTCACCAAAG RILEHIF M B
Prkaca F: AGGTGACAGACTTCGGTTTTG ZRWE 1 P, SXTRA LR, B Akt
R: TGTAGCCTTTGCTCAGGATAATC MRNA FikEH T R, TS EmIt. & e
Al F: TOAGACCOACACCASGTATTT At MRNA 261 5t 1500 JALAR Lo, 2050 F 0 7
R: TGAGTAGGAGAACTGGGGAAAGT . o et i Lt
Irsl F: GGCAGAATGAAAGACCTAAATG 1.76 {Ej ML75 s, ZE5 i (P<0.05), HLBUA
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Prkab2 F: CATTTGTGCAAGGCCCCTAGT mRNA LR FE T 1.1 /% SRR B R57) & 5%
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F2 ZREBVSEREAXRKRENTNM (X +s,n=28)
Table 2 Effect of chlorogenic acid on body weights of HFD rats ( X £s, n = 8)
20 51 FIE/(mg-kg ™) e SELNDTS = s TR SUNTTS - R SR S N /g
Xof I — 216.64+12.18 590.31+45.70 373.68+41.49
Fioty — 228.26+ 5.78 656.03+22.96 427.77+26.11
S ER 20 219.50+10.70 566.57+41.98 347.06+33.36
90 214.91+12.71 525.74+28.49" 310.834+21.907
-l 3 220.75+10.44 576.55-+74.90 355.81+68.90

SR A "P<0.05
“P < 0.05 vs model group
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FHEE,  ZRIFRIGR S A A e ok A i, H
XA, BOMA LR, ZERBEE (P<0.05);
£ B R v ) e ZEURT A 1 I 2H Rk KA Y, A
RIGAILL, 205 B T 46%. 51%, Z=5dEw W%
(P<<0.01).
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1 REBRMS A AKt. PI3K. IRS-1 mMRNA Fi&H)
M (X £s,n=8)

Fig. 1 Effects of chlorogenic acid on expression of Akt,
PI3K, and IRS-1 mRNA in skeletal muscle (X &s, n = 8)
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Fig. 2 Effects of chlorogenic acid on expression of GLUT-4,
PKA, and AMPK-a2 mRNA in skeletal muscle (X &s,n=8)

T T 33%; ZEJEE % PPARa mRNA (1) 540 5 5]
AR, 2% R IR (KA B 415 0 4] PPARa mRNA
FIEAEIR 7K, SR R s 77 o 4 1) 3 o A A A
M) 2 15, EZREE (P<0.05). A PPARP
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0.01); ZrJAPRMCHI S A SR A AL, BA P B,
A ZE R B (P<0.01); ZRJRIR =i
AR LT 2.28 1%, ERIEWEE (P<
0.01), HxfMdltbthfa EEn L. B
PPARy mRNA ik & 55X AL, A NERE

3 ZEEIEERALS PPARe. PPARP. PPARy MRNA
FIZHIFM (X £s,n=8)

Fig. 3 Effects of chlorogenic acid on expression of PPARGa,
PPARSB, and PPARy mRNA in skeletal muscle ( X &s, n =8)
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