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Abstract: Uncoupling protein 3 (UCP3) and heart fatty acid-binding protein ( H-FABP) are pivotal in
the regulation of fat metabolism in skeletal muscle cells. Taking binary crossbreed pig of Large White pig
and Landrace as control, the expression and localization of UCP3 and H-FABP genes and proteins are de-
tected in the skeletal muscle cells by reverse transcription polymerase chain reaction ( RT-PCR) and his-
tological and immunohistochemistry methods. The results show that both of UCP3 and H-FABP are detec-
ted in the cytoplasm of muscle cells from Nuogu pig and crosshreed pig. Compared with crosshreed pig,
however, the expressions of UCP3 and H-FABP in Nuogu pig breed are significantly lower based on the
scan results of mean optical density (mOD) of positive pellets in the muscle cells. And the content of se-
rum free fatty acids and intramuscular fat (IMF) of skeletal muscle are much higher in Nuogu pig breeds

together with larger muscle cells and intracellular spaces. It sounds that the absorption of fatty acids from

blood is less because of the lower H-FABP in muscle cells of Nuogu pig. And the production of adenosine
triphosphate ( ATP) is much more effective in Nuogu pig due to the lower expression of UCP3, which
seems to be compensation to the less intake of fatty acids for energy supply in muscle cells of Nuogu pig.

As a result, the excessive fatty acids would turn to synthesize triglyceride deposited in fat cells inside of
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muscle and fat tissue, which results in higher intramuscular fat (IMF) and backfal in Nuogu pig breed.

It suggests that both of UCP3 and H-FABP genes and the expression in the muscle cells are contributed to

the meat quality and backfat traits in Nuogu pig breed.
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Table 1  Comparison of IMF and FFA between Nuogu
pig and binary crosshreed
Number of FFA/
Breeds IMF/ % .
samples (mmol -+ L.7")
Nuogu pig 23 3.39+£0.22™ 2.45+0.51*
Binary crossbreed 25 1.06 £0.07 1.38 £0.31

1) *P<0.05; % %P <0.01
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Histological structure of skeletal muscle cells in
Nuogu pig and binary crossbreed pig
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Fig. 2 Expression of UCP3 and H-FABP genes in muscles
of Nuogu pig and binary crosshreed by RT-PCR
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Fig.3 Comparison of UCP3 and H-FABP mRNA expression

in muscle between Nuogu pig and binary crossbreed
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Fig.4 Distribution of UCP3 and H-FABP proteins in skeletal

muscle cells of Nuogu pig and binary crosshreed
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Table 2 Distribution of H-FABP and UCP3 proteins in skeletal
muscle cells of Nuogu pig and binary crossbreed

Number of UucP3 H-FABP
Breeds
samples (mOD) (mOD)
Nuogu pig 4 123.99 +4.16" 139.95 +8.16™°
Binary crosshreed 4 155.21 +9.75 168.46 +8.12

1) #P<0.05; % %P <0.01
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