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The term lipotoxicity has been used to describe how excess lipid accumulation leads to cellular dys-
function and death in non-adipose tissues, including skeletal muscle. While lipotoxicity has been
found in cultured skeletal muscle cells with high-fat feeding, the consequences of lipotoxicity in vivo
are still unknown, particularly in Type-I muscle, which is metabolically affected by lipotoxicity. The
aim of this study was to investigate the effects of a high-fat diet on changes in the morphology and
apoptotic protein expression of Type-I muscle loss in rats. The rats were fed either a high-fat diet or
a normal diet for six weeks, and then lipid accumulation, inflammation response, and nucleus infiltra-
tion were measured, and PARP protein expression was cleaved by Oil Red O staining, H & E staining,
and Western blot, respectively. Lipid accumulation, inflammation response, nucleus infiltration, and
cleaved PARP protein expression were significantly (p<0.05) higher in the high-fat diet group than
they were in the normal diet group. The weight of Type-I muscle tended to be lower in the high-fat
diet group compared to the normal diet group, but the difference was not statistically significant.
These results indicate that a high-fat diet triggers cell death in Type-I muscle via lipotoxicity, which
suggests that a high-fat diet may be associated with sarcopenia.
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Table 1. Composition of normal and high-fat diet

Groups
Nutrition ND HFD
Protein (kcal %) 19.3 25
Carbohydrate (kcal %) 64.0 35
Fat (kcal %) 16.7 45

ND: Normal diet, containing 3.97 kcal/gm
HFD: High-fat diet containing 4.73 kecal/gm
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Fig. 1. Miroscope pictures of lipid accumulation in soleus muscles of rat with normal diet (ND, A) and high-fat diet (HFD, B)
detected by Oil Red O staining. Lipid accumulation is indicated by red spots, which was larger in HFD group.
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Fig. 2. Quantitative analysis of lipid accumulation in soleus
muscle of rat with normal diet (ND) and high-fat diet
(HFD). For quantitative analysis, red-stained area was
divided by whole area. HFD group shows significantly
higher lipid accumulation than ND. *** 1<0.001, HFD
vs. ND.
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Fig. 4. Quantitative analysis of inflammation response in soleus
muscle of rat with normal diet (ND) and high-fat diet
(HFD). HFD group shows significantly higher in-
flammation responses than ND. * p<0.05, HFD vs. ND.
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Fig. 3. Microscope picture of inflammation response in soleus muscle of rat with normal diet (ND, A) and high-fat diet (HFD,
B) detected by H&E staining. Inflammation responses are indicated by arrows, which were higher in HFD group.
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Fig. 5. Microscope picture of nucleus infiltration in soleus muscle of rat with normal diet (ND, A) and high-fat diet (HFD, B) detected
by H&E staining. Nucleus infiltration is indicated by arrow, which is higher in HFD group.
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Fig. 6. Quantitative analysis of nucleus infiltration in soleus mus-
cle of rat with normal diet (ND) and high-fat diet (HFD).
HFD group shows significantly higher nucleus infiltra-
tion than ND. *** 1<0.001, HFD vs. ND.
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Fig. 7. The results of western blot for cleaved PARP in soleus
muscle of rat with normal diet (ND) and high-fat diet
(HFD). A and B indicate ND group. C, D, and E indicate
HFD group.
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