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Abstract

Background: n-3 long chain polyunsaturated fatty acid (n-3 LC PUFA) increasg
accumulation in adipocytes. The current study was conducted to determine whg
acid (ALA) could also exert the above effects and how AMP-activated protein }

Methods: AMPKa1™~, AMPKa2 ™~ mice and wild-type (WT) mice were fed
weight was recorded weekly and serum was collected. Adipocytes size a
mitochondrial biogenesis and lipid oxidation were also measured.

Results: Our results showed an elevated serum adiponectin level ang
fed HFD with ALA when compared with WT mice fed HFD. In addi
and adipocytes size in WT mice. At protein level, mitochondrial
gamma coactivator 1 alpha [PGC1a] and nuclear respiratory f3
almitoyltransferase 1A [CPT1a] and peroxisome proliferato
in ep|d|dymal fat of WT mice. Consistently, dig
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Materials and methods
Animals and diets
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Plasma biochemical assays
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Measurement of AMPK activity
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DNA content in adipose tissue and Mitochondrial (mt)
DNA analysis
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Histology and cell-size measurement
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Immunoblotting
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Statistical analysis
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Results
Effects of ALA on serum insulin, adiponectin and leptin
concentration in WT, AMPKa1~~ and AMPKqZ_’_ mice
A own; n fﬂ’e 1d. 1y N Af I}f @n'y de geaed
serum g na elilnoon@mﬂlonof vr €
nc[eased serumadlpoﬁq non€ adon ow-"

e\‘?rrsu ages ﬁ‘g e ¢ in AMPKa1"~
ad AMPKa2 Vﬂ ILA

Effects of ALA on HFD-induced fat deposition in white
adipose tissue required AMPK

A own; n phe 2, l;e @lmat onsﬁ rtlflcanly
de cgaged eﬁl pqm l% A
s upp® @ ;ondd o o af carlly affe body WwEM
g2 n n AMPKal a d AMPKa2”" me . etaly A

de ceaed e dd g Bih
sﬁéql@n]y eceaed epddy o
ncf aed Aop®s jn

\l}]e s ud effe QSD\/c? o ol le e(i‘@ AMPKO!THFﬁP
AMPKa2™~ 31@ Wogh rd fat o 1€ 1 € ded
to B deceaed B 1‘_/“1 gem_y;?s sud Bageg

dd ol s'ow stds Caﬂ@ -Ouw £ s 3
i 25 ur suls <so
shov?dtat@ sZeoft?’g ﬁ‘lﬁqrd

Accy a{ on



Zhou et al. Nutrition & Metabolism (2015) 12:10

Page 4 of 8

Table 2 Effects of ALA on fat depots of WT, AMPKal™~ and AMPKa2™~ mice fed HFD

wT AMPKa1™~ AMPKa2 ™~

HF HF-A HF HF-A HF HF-A
Final BW (g) 426+ 3.1 326+1.8%° 43.1+£30 42+32 455+34 442437
Epididymal
weight (mg) 2270+ 158 1224+ 98°° 2242 + 201 2137 +198 2349+178 2146+ 184
DNA (ug/mg) 032+004 067 +0.05% 0.29+0.05 0.35+0.06 0.29 +£0.05 036 +0.07
Inguinal
Weight (mg) 1090 + 42 1037 +57 1097 + 45 1058 + 55 1102 +49 1072 + 59
DNA (ug/mg) 042 +0.05 0.5+0.06 0.36 +£0.04 0.39+0.06 0.38 £0.05 041 +0.07

Note: The values are means + SE. 2P < 0.05 for difference between different genotypes with HF-A diet; °P < 0.05 for difference between WT mice. BW, body weight.

HF, mice fed high-fat diet; HF-A, mice fed high-fat diet with ALA.
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Figure 1 Adipocyte size in WT, AMPKa1~~ and AMPKa2 ™'~ mice. A, a, WT mice fed HF diet; B, b, AMPKa1™~ mice fed HF diet; C, ¢, AMPKa2
"~ mice fed HF diet; D, d, WT mice fed HF-A diet; E, e, AMPKal™~ mice fed HF-A diet; F, f, AMPKa2 ™~ mice fed HF-A diet; G, g, mean adipocyte
area in WT mice, AMPKa1™~ and AMPKa2 ™~ mice (uppercase represents epididymal fat; lowercase represents inguinal fat; cell size, um?); HF, mice
fed high-fat diet; HF-A, mice fed high-fat diet with ALA.
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Figure 2 AMPK activity, protein expression of mitochondrial biogenesis and B-oxidation related genes in WT, AMPKa1™~ and AMPKa2
~/~ mice. HF, mice fed high-fat diet; HF-A, mice fed high-fat diet with ALA. (a, ¢, e, g, activity of AMPK and protein expressed in epididymal fat;
b, d, f, h, activity of AMPK and protein expressed in inguinal fat). The values are means + SE. #P < 0.05 for difference between different genotypes
with HF-A diet; *P < 0.05 for difference between WT mice.
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