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6-gingerol ameliorates ectopic lipid accumulation in skeletal muscle of middle-aged

rats induced by fructose
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[ Abstract ]| Objective To investigate the effect and mechanism of 6-gingerol on improving ectopic
lipid accumulation in skeletal muscle of middle-aged rats induced by fructose. Methods A total of 24 male
SD rats (15 months old) were randomly and equally divided into 3 groups: control group (CON, with normal
drinking water) , model group ( FRU, with 10% fructose water) and 6-gingerol group ( GIN, with 10%
fructose water+0. 2 mg/kg 6-gingerol by gavage). Gavage was performed once a day for consecutive 49 days.
Levels of plasma glucose (GLU), triglyceride (TG) and skeletal muscle TG were measured by GOD-PAP

method; lipid accumulation in skeletal muscle was detected by oil red O staining (ORO) ; content of plasma
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insulin was determined by ELISA; protein levels of AMP-activated protein kinase ( AMPK), p-AMPK,
acetyl-coa carboxylase (ACC), p-ACC, carnitine palmitoyltransferase 1A ( CPT1A) , peroxisome proliferator
activated receptor alpha (PPARa) and peroxisome proliferator-activated receptor gamma coactivator 1-alpha
(PGCla) in skeletal muscle were examined with Western blotting. L6 rat skeletal muscle cells were divided
into 3 groups: control group (Con), model group (FRU, treated with 25 mmol/L fructose for 24 h) and
6-gingerol group (GIN, treated with 25 mmol/L fructose+10 wmol/L 6-gingerol for 24 h). TG level and lipid
accumulation in L6 cells were determined by GOD-PAP and ORO staining, respectively. The expression of
AMPK, p-AMPK, ACC, p-ACC and CPT1A was examined by Western blotting. Results As compared with
control group, the rat model group had higher levels of plasma GLU, TG and insulin ( P<0.05) , elevated TG
content in both skeletal muscle tissues and cells (P<0.05) , as well as notable lipid accumulation in skeletal
muscle tissues and cells (P<0.05). Western blotting showed that the p-AMPK/AMPK ratio, p-ACC/ACC
ratio, and the protein levels of CPT1A, PPARa and PGCla were all decreased in the model group ( P<
0.05). However, 6-gingerol significantly reduced the levels of plasma GLU, TG and insulin ( P<0.05),
alleviated the TG contents and lipid accumulation in skeletal muscles and cells (P<0.05), and greatly
increased the p-AMPK/AMPK ratio, p-ACC/ACC ratio and the levels of CPT1A, PPARa and PGCla in the
GIN group (P<0.05). Conclusion 6-gingerol can improve the ectopic lipid accumulation in skeletal muscle
of middle-aged rats induced by fructose, which may be related to the activation of AMPK/ACC/CPT1A
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TR, A] i1k S WEEE I A (Acetyl-CoA) SRALIE BN —
P4 A (Malonyl-CoA) | Ji5 & J& i 7 R M Sk & B A E
FRCRL, W AE B CPTIA B3E " . WL
Hi,ACC 45 ACC1 fil ACC2 PRI AR T /g, Wik oh
Y, ACCT EZAENG AR AL S ek, anfig i 41 21
4 ACC2 FEFRA T U A IIfe  EMA LU, an
BEUURLOLEE . HAR ACC R IR) T2 1 41 2049 A5 F
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HREA R AR, (HAE T b — R vl LAAH AR 2,
W Y AMPK SE23 (ff ACC B R A T 410 1 3% 4, [T s
WA ACC i 223557, AT i /0 A4k 7 4 Malonyl-
CoA [7=Az , 328 1t 410 1 A 107 B2 1 A Sk 5 K, 5 Dl 2 ot
CPTIA W EHAMHIMEH . CPTIA Lk AR TR B-
A AL FR A B S , T4 Malonyl-CoA AZAEJ 4, 2 2k
Fr RS R AT 45 0 G B T AL Y A2 A A
Sk, {8 B AT LA AL CPT1A BB Z5 4 BE g 3 i I
i ) SR AR ARG, 28 T O R I 1 T RE

25 b RWEGEE o SRS T AR R R IR AL, R
PRI 2 K BUE-#% UL AMPK il ACC 2 (B R 1L 32 11
ffil,CPTIA (\PPARa } PGCla %52 [ ik /K FEAIL,
1M 6-2 R ARISHIG AMPK {2 (i - i ik, it F T i
ACC B 1 Ak 17 410 1) JL3% % , 42 i#F CPT1A  PPARa J%
PGCla S8R FIMMFRIE , MGG B L AL i T TR . 1k
HPSEERIRIERH , 6-22 3 R BB AMPK/ACC/CPTI fF
T K, O RS T Y Lo K BRCE i LN A 5 UL
i, S A RN RN SE G, & B 62830 K ] fig 2 ad 1
WO L AMPK {2 LR AL , 2 8E i ACC 1k
TR A T30 S I3 1, 3 fm CPT1A & 4, 5] s AT 1 B
O 5 J T 2 g s 1 4T T T A LG i
o ARFFEEE AR, 6-22 B A] weE A BT Soh 4R
R ERUCEP B UL A2 I SR O, 3 AT RE 5 15 % UL AMPK/
ACC/CPTIA 38 B TG A 5 o
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