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A-Introduction
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Excessive intake of dietary fat is one of the major cause of appearance and progression of metabolic syndrome features, such as liver steatosis. These features are associated
with structural and functional alterations of mitochondria. Recent studies indicate that some of these alterations are related to the content and quality of cardiolipin (CL), a

phospholipid that occurs mainly in the inner membrane of mitochondria and is involved in the organization and functioning of the mitochondrial respiratory chain complexes [1]
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B-Protocol and methods

1-control (40g soybean oil/kg diet)

2-Liver mitochondrial lipid content

2-HF (4% Soybean oil + 31% lard)

24 rats
Sprague Dawley

3-HF + Mito-Q (375 pumol/kgdiet)

*Mitochondrial PL, including CL, were separated
by TLC (Merck plates) revelated with Mb blue
spray and quantified using Scanner 3 CAMAG [3]

1-Characterisation of rats

« Oral glucose tolerance test (OGTT) was completed 4 days before rat sacrifice.

Fatty acid content of mitochondrial PL was
determined by GC after separation of the PL
fraction by TLC

‘Reverse transcription ¢-PCR analyses were

P el fiad with ELISA Kits (Merck Mill Al performed to evaluate gene expression of
asma insulin was quantified wit its (Merck Millipore, Allemagne). enzymes involved in CL synthesis and
« Liver TG levels were quantified by enzymatic methods (TG PAP kit, Biomerieux, Fr) remodeling

3-Liver mitochondrial characteristics

‘Membrane fluidity was assessed by ESR using
16-NS [2]

‘Membrane potential and ROS production were
monitored using respectively Rhodamine (RH-
123) and 2',7'-Dichlorofluorescein diacetate

*Respiration was monitored Iin thermo-stated
chambers of high resolution Oxygraph (Oroboros
Oxygraph2k, Autriche)

*ATPase activity
spectrophotometrically

was determined

C-Results

1-Characteristics of the rats
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MitoQ both increased CL content of liver mitochondria in the mitochondrial phospholipids and CL synthase gene

expression by comparison to the HFD.

3-Fatty acid composition of mitochondrial PL

MitoQ increased 18:2n-6 (linoleic acid) percent in the

mitochondrial phospholipids. ATPase activity

4-Liver mitochondrial characteristics

Fluidity

Fig.3A, rh0=0.656,p=0.0027

Respiration Fig.3C, rh0=0.471,p=0.0272

1200

11007
10007
900 7
800 7

Mitochondria+ADP

700 7
600 7

500 T T T T T 1
7 8 9 10 11 12 13
% CL in mitochondrial PL

ROS production

2607
2407
2207
2007
1807
1607
1407
1207
100

Fig.3D, rh0=-0.497,p=0.0260

Mitochondria+ADP

7 8 9 10 11 12 13
% CL in mitochondrial PL

Fig.2A; rh0=0.714, p=0.0014 120 7
9 115 7
Control diet HF diet HF-MitoQ diet 13007 ®
1250 7] ® ® o 110 7
Total SFA 41.0+1.64 42.7+0.9 41.7+1.8 12007 e 2% S 1051
D -
16:0 18.3+0.6 17.0 + 0.9* 16.2 + 0.6* 5 :I':I'gg_- S 100 1
(=) 4 *
18:0 227 +2.1 25.7 + 1.0% 255 + 1.8% E 1050 2 957
£ 1000 1 = 90 ]
c 9507 85 1
Total MUFA 8.39+0.82 6.37+0.76* 5.96+0.44* £ ooo o
16:1n-7 1.28+0.17 0.33 + 0.05* 0.22 + 0.04*§ < 850 1 7 8 9 10 11
18:1n-9 2.99 +0.28 4,00 + 0.60* 3.87 + 0.30% 800 ° ' | | | 7o CLinmitochondrial PL
- R R S 7 8 10 11 12 13
18:1 n-7 3.98 +0.79 1.92 +0.18* 1.75 +0.16* o —_ . Membrane potential
Yo CL in mitochondrial PL Fig.3B, th0=0.710, p=0.0009
o -
Total PUFA 50.6+1.05 50.9+1.16 52.3+1.68 : . 1
— — — . — CL content is positively correlated 5 a0
E 78
18:3n-6 0.106 + 0.044 0.047 +0.023* 0.054 + 0.023* : o 3 7o
" . . = with  ATP  synthase activity, L
18:3n-3 1.021 + 1.541 0.426 +0.198 0.314 +0.102 g 1
. . . - 5 721
20:3 -6 0.881+0.304 0.892:+0.119 0.865+0.184 mitochondrial membrane fluidity, § 10-
20:4 n-6 27.4+1.3 28.0+0.5 28.6:+1.11 _ o S 8]
20:5n-3 0.114+0.037 0.099+0.058 0.082+0.015 membrane potential, respiration o I S
22:5n-3 0.761:+0.044 0.954+0.047* 0.975+0.199* : : 78 8 W0
and negatively correlated with % CL in mitochondrial PL
22:6 n-3 9.75+1.21 8.56:+0.57* 8.36:+0.41*
mitochondrial ROS production.

Correlations were performed with the Spearman method.

D-Conclusion
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In addition to 1ts own antioxidant action.
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Our studies show that the high fat diets impair liver mitochondrial functions and modify membrane structure and characteristics. MitoQ ameliorates some

metabolic syndrome features, and in particular increases mitochondrial cardiolipin content. Antioxidant-independent mechanisms of MitoQ may be involved
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