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Changes of Activities of Succinic Dehydrogenase in Intrafusal
and Extrafusal Fibres of the Soleus Muscle in Tail Suspended Rats

ZHOU Ji-bin', FAN Xiao-li®, FENG Jian-giang', WU Su-di’

(1. Department of Physiology, Sun Yat-sen University of Medicine Sciences Guangzhou 510089 China;
2. Department of Physiology. Xi an Medical University, X{ an 710061, China)

Abstract: [Objective] To explore changes of the histochemical activities of my ofibrillar succinic dehy droge-
nase(SDH) in intrafusal and extrafusal fibres of the rat soleus muscle under condition of the simulated weight-
lessness. [Methods] The condition of weightlessness was simulated by suspension of rat’ s tail. The histochemi-
cal activities of myofibrillar SDH in intrafusal and extrafusal fibres of the soleus muscles were studied from 3-days
(SUS-3), 7-days(SUS-7), 14-days (SUS-14), 30-days (SUS-30) tail suspended rats and control rats with ni-
troblue tetrazolium (Nitro-BT) method. [ Results] The constituent ratios of type I muscle fibre became less,
while the type 1" s tumned higher after tail suspension. The constituent ratios of type I muscle fibre in the
soleus muscle from SUS-3, SUS-7, SUS-14 and SUS-30 were 87. 92%, 84.00% ( P<C0.05), 69.90% (P
<20.01), 67.90% (P<C0.01), and type IIb were 3. 75%, 5.63% (P <C0.05), 15.35% (P<0.01),
18.33% ( P<C0. 01) respectively. The bagl, chain intrafusal fibers exhibited higher histochemical activities of
myofibrillar SDH, and bag2 intrafusal fibres appeared medium or higher activity instead of negative reaction
compaired with their own control. [Conclusion] The simulated weig htlessness changes histochemical activities of

myofibrillar SDH and metabolism in intrafusal and extrafusal fibres, and possible due to transformation of type
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[ to type II muscle fibres.
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1
Table 1 Number and ratio of each myofibrillar type in the rat soleus muscles
after different penods of tail-suspension 7 fibre (90
t/d Type 1 Type 1l a Type Ilb Type Il ¢ Total
Control 17 875(89. 90) 1013(4.98) 757(3. 72) 691(3.40) 20336(100)
3 Suspension 16 871(87. 92) 1001(5.22) 719(3. 75) 597(3.10) 19 188(100)
Control 17 409(87. 94) 981(4. 96) 752(3. 80) 655(3.31) 19 797(100)
! Suspension 17683(84.000 ' 1473(7.00) " 1185(5.63) V 715(3.37) 21 051(100)
14 Control 17 319(87. 90) 988(5. 01D 741(3.76) 655(3.32) 19 703(100)
Suspension 14 046(69. 90) 2 2384(11.86) 2 3083(15. 35 ¥ 582(2.9) 20 095(100)
30 Control 18 417(87. 93) 1043(4.98) 784(3.74) 705(3.37) 20 944(100)
Suspension 14043(67.90) 2 2290(11.07) ? 3791(18.33) % 558(2.7) 20 682(100)
1) Comypared with its own control by X? test, P<C 0. 05; 2) Compared with its own control by X2 test, P<C0. 01
(87.9% ), I ,
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Fig. 1 A muscle spindle in the soleus musde of
a 14 d control rat
Showing connective tissue sac ( sac) surrounding 4 intrafusal
fibers; a bag 1 fiber(b1) exhibiting positive reactivity; a bag 2 fiber
(b2) appearing negative; achain fiber(c) appearing positive and anoth-
er appearing negative. Some extrafusal fibers (Ex) are located outside
the sac. 10>X.100

Fig. 2. 1

A muscle spindle in the soleus musde of a
14 d tail suspended rat

Showing 5 intrafusal fibers, that is one bag 1 fiber (b1) exhibit-
ing high positive reactivity, one bag 2 fiber (b2) exhibiting faint posi-
tive reactivity, two of three chain fibers exhibiting middle positive reac-
tivity and another chain fiber exhibiting faint positive reactivity. Some

extrafusal-fibers ((Ex) are beated ontside the spindle. , 10100
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Fig. 2.2 A muscle spindle in the soleus muscle of a
14 d tail suspended rat
Showing six intrafusal fibers, thatis, one bag 1 fiber (b1), one
bag 2 fiber(h2) and four chain fibers(c) all exhibiting positive reac-

tivy. Some extrafusal fibers are bcated outside the muscle spindle. 10
X100 ’

-~

3 30d
Fig. 3 A muscle spindle in the soleus muscle of a
30 d tail suspended rat
Show ing four intrafusal fibers, that is, one bag 1 fiber (b1), one ’

bag 2 fiber (b2), two chain fibers(¢) al exhibiting positive reactivy.
Bagl and one of two chain fibers exhibits especially high positive reac-

tivity. Some extrafusal fibers(Ex) are located outside the spindle. 10
%100 ’
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