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Abstract: The main purpose of this paper is to establish an in vivo method to determine the contraction

properties of skeletal muscle and evaluate the effect of succinate on the contraction of tibialis anterior muscle in
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C57BL/6) mice. In this experiment, in vitro and in vivo models of isolated tibial anterior or gastrocnemius
muscles of C57BL/6] mice of different ages were used to test the maximum muscle tension and half-life time.
Then , twelve 6-week-old female mice were randomly divided into two groups according to their body weights (n=
6).0 and 1% of succinate were added into the drinking water respectively.The mice were housed in single cages
with 12 h dark/light cycle, and free access to feed and drinking water. Their feed intake and body weights were
recorded every 2 weeks. At the end of the experiment, the maximum tension, half-life time of tension, the
content of glucose and lactic acid, the activity of lactate dehydrogenase and succinate dehydrogenase in the
tibialis anterior muscle were measured in vivo. The contraction durability of the tibialis anterior muscle
measured by in vivo method was significantly higher than that measured by ex-vivo method. The contraction
properties of different muacles were compared with in vivo method and it was found that the maximum tension
and half-attenuation time of the gastrocnemius muscle were significantly higher than that of the anterior tibial
muscle (P<0.01).In addition, the maximum tension half-life time of the anterior tibial muscle was significantly
shorter in 8-week mice than that in 20-week mice (P<0.01).This data demonstrated that in vivo method was
successful to evaluate muscle contraction characteristics. The subsequent experiment showed that although the
addition of 1% succinate to drinking water had no significant effect on the growth performance of mice,
succinate significantly increased the tension half-life of the tibialis anterior muscle and the succinate
dehydrogenase activity, while significantly reduced the lactic acid content in the muscle after contraction (P<
0.05).This experiment successfully established an in vivo method to evaluate skeletal muscle contraction.Based
on this model, it was found that succinate significantly enhanced the fatigue resistance of skeletal muscle.This
paper sheds further light on the novel methods to evaluate skeletal muscle type transition.These data are also of
great value for developing new nutrients to increase skeletal muscle function and carcass quality.
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* indicates significant difference between groups (P<0.05,Duncan’s method) ,and ** indicates P<0.01.TA is the tibialis an-
terior muscle; A is the ex vivo and in vivo tibialis anterior muscle contraction map ; B is the tibialis anterior muscle ex vivo and in

vivo detection of tension half-life time.
BT BRSO D N B i LS A R P A e A
Fig.1 Comparison of ex-vivo and in vivo measurement of contractile characteristics of tibial anterior muscle
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* indicates significant difference between groups (P<0.05, Duncan’s method) , and ** indicates P<0.01.GAS is the gastroc-
nemius muscle; TA is the tibialis anterior muscle; A is the gastrocnemius and tibialis anterior muscle contraction; B is the maxi-
mum muscle tension;C is the percentage of muscle tension decay at different time points ; D is the muscle tension half-life
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Fig.2  Contraction characteristics of gastrocnemius and tibialis anterior muscle in vivo

_ B
rll}
Ul -
bl I e o
’ g
@ o=
= | ... 2% o
— ¥ g
12s %5 ¥k
[}]] . nﬂ%g
T =1
=
,E
& MWMMWWMWWWMM &
TA 8 & 20 &
C o8 b
® 20 H
& 100 e 2007
k= =52
e 8 = e
=g 807 =& 504
=9 %k = g
&R = < 2
m-S 60 S g
< 1ry = -
=3 & 100
5 ()
WS 40 2 3 —
g % .
g WE 50
s 5 .Rm
z 209 2 8
=] nHe
& T T T 0
0 40 80 120 8 A 20H

i [8)/s

* RN [H] 22 5 1 3 (P<0.05, Duncan’ s ) , ** 3R P<0.01 TA R HETIL; A AR E IR IR -EH UNLICAR S B 2 L
PR KK 15 C O A [ i 1) s LAY 5K 0 S8 080 2 L 5 D D JILPA) 3K g 2 2 ik )

* indicates significant difference between groups (P<0.05,Duncan’s method) ,and ** indicates P<0.01.TA is the tibialis an-
terior muscle; A is the contraction diagram of the tibialis anterior muscle of different ages ; B is the maximum muscle tension; C is
the percentage of muscle tension decay at different time points ; D is the half-life of muscle tension
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Fig.3  Contraction characteristics of tibial anterior muscle in mice of different weeks
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Fig.4 Effects of succinate in drinking water on the growth of mice
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* indicates significant difference from the control group (P<0.05,Duncan’s method) ,and ** indicates P<0.01.TA is the tibi-
alis anterior muscle; A is the contraction of the tibialis anterior muscle of the control group and 1% succinic acid group; B is the
percentage of muscle tension decay at different time points; C is the half-life of muscle tension; D is the maximum tension of mus-
cle; E is glucose Content; F is lactic acid content; G is lactate dehydrogenase activity ; H is succinate dehydrogenase activity
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Fig.5 Effects of succinate on contraction of tibial anterior muscle in mice
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