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Comparison on the Myoglobin Contents and Lactate Dehydrogenase
Activity in Cardiac and Skeletal Muscles between
Tibetan Antelope and Tibetan Sheep
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Abstract: To explore the adaptive mechanism to hypoxia in Tibetan Antelope ( Pantholops hodgsonii) , we
compared the contents of myoglobin (Mb) , lactic acid (LD) and the activity of lactate dehydrogenase (LDH)
in cardiac and skeletal muscles by spectrophotometry in Tibetan Antelope and Tibetan Sheep from the same
elevation . The results showed that the contents of Mb in cardiac and skeletal muscles of Tibetan Antelope were

significantly higher than in Tibetan Sheep (P <0.05), while no significant difference was observed between

EeHmB K973 HRIWH (No.2012CB518200) , 5 B2 A\ ARG s H (5 AL 5[2009]18 %) , i K b AERHIF I
H (No.2008-QY-03) ;

# JBIRMERE , E-mail; geriligao@ hotmail. com

FE—IEENR D22 2o, J000F 0w S ER UGS R AL E-mail ; judyml-325@ 163. com,

WA H 11.2011-10-10, & 171 H $1.2012-03-04



- 36 -

B¢ 2% Chinese Journal of Zoology

47 &

cardiac and skeletal muscles in Tibetan Antelope (P >0.05). However, the content of Mb in cardiac was
significantly higher than that in skeletal muscle in Tibetan Sheep (P <0.05). The contents of LD and the
activity of LDH in cardiac and skeletal muscles of Tibetan Antelope were significantly lower than in Tibetan
Sheep (P <0.05), and the activity of LDH in cardiac muscle was significantly lower than that in skeletal
muscle in the two groups. The results suggest that Tibetan Antelope could improve its ability to obtain and store
oxygen under hypoxia by increasing the contents of Mb in cardiac and skeletal muscles, so that its cardiac and
skeletal muscles could be supplied with rich oxygen in hypoxic environment. On the contrary, Tibetan Sheep is
also a hypoxia-adapted species; it has less Mb, but higher LD content and LDH activity in cardiac and skeletal
muscles, suggesting that it may obtain most energy from aerobic oxidation. Therefore, we speculate the above-
mentioned differences might be related to different sports capabilities of two hypoxia-adapted species, and we
consider that higher Mb content in Tibetan Antelope might be one of the molecular mechanisms for hypoxia
adaption.
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Fig.1 Comparison of myoglobin (Mb) contents in
cardiac and skeletal muscles between Tibetan
Antelope and Tibetan Sheep
SR AL, + P <0.05; 5EHNAAL, #+P <0.05,
# P <0.05 vs Tibetan sheep; **P <0. 05 vs Skeletal muscle.
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®1 HHEBEFONFSEAS LD 2= .LDH & HMEE
Table 1 Comparison of the LD content and LDH activity in cardiac and skeletal

muscles between Tibetan Antelope and Tibetan Sheep

FLIR & = LR U B
Vaxzil 1% LD content( mmol/g prot) LDH activity ( U/mg prot)
Groups Numbers T AL T L
Cardiac muscle Skeletal muscle Cardiac muscle Skeletal muscle

R 4 0.57 £0.24 " 0.87 +0.38 " 6.07 £0.50 4 25.06 +5.02"
Tibetan Antelope

1

L 5 1.30 £0. 21 1.50 £0. 14 6.70 £0.95% 32.60 +£3.92

Tibetan Sheep

A AL, = P <0.05; 5EBIM, A P<0.05, * P <0.05 vs Tibetan Sheep; AP <0.05 vs skeletal muscle.
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