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The Effect of Simulated Weightlessness on Expression of Myosin Heavy Chain in Intrafusal and Extrafusal
Fibers of Rat Soleus Muscle ZHOU Ji-bin', XING Dong-qi°s FENG Jian-giang's FAN Xiao-Ii’. (1. Department of
Physiology, Sun Y at-sen University of Medical Sciencess Guangzhou 510089, China; 2. Department of Physiology, Medical
School, Xi'an Jiaotong University, Xi'an 710061, China)

Abstract [Objective]l To explore the effects of simulated weightlessness on the expression of myosin heavy chain (MHC) in in-
trafusal and extrafusal fibers of rat soleus muscle. [ M ethods] Using immuno histochemical technique, immunoreactivities to two mon-
oclonal antibodies (NOQ7. 5. 4. D and MY32) in intrafusal and extrafusal fibers were detected in rat undergoing the simulated
weightlessness. [ Results] Constituent ratios of type [ fiber (fiber positively reacted with NOQ7.5.4. D) of rat soleus muscle af ter
simulated weightlessness decreased while constituent ratios of type Il fiber (fiber positively reacted with MY32) increased. The con-
stituent ratios of type I fiber in the soleus muscle were rspectively 86.96%. 84 91% (P <0 01), 69.14% ( P<<0 01),
66 07% ( P< 0 OD and the type II fiber s were respectively 16. 14%, 18 21% ( P<C 0 01), 31.08% ( P<0.01), 32. 15%
( P<<0OO0D after simulated weightlessnessfor 3 d 7 d, 14 d and 30 d respectively. The nuclear bag intrafusal fibers exhibited high-
er immunoreactivities to NOQ7. 5. 4. D, while the nuclear chain intrafusal fibers showed negative reaction to NOQ7. 5. 4. D. Nudear
bag fibers stained with less intensity in sections reacting with M'Y32, w hereas nuclear chain fibers showed more intensity. [Conclu-
sion] The simulated weightlessness not only results in changes in expression of MHC in extrafusal fibers and transformation of my-
ofiber types but also changes in expression of MHC in intrafusal fibers.
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1 NOQ7.5.4.D
Table 1 Effect of the simulated weightlessness on immunoreactivity to NOQ7.5.4.D in extrafusa
fibers of rat soleus muscle ne D %)
t/ d G roup Postive Negative Total
Control 2228(87. 68) 313(12.32) 2541(100)
3 Suspension 2275(86. 96) 341(13. 04 2616¢100)
Control 2101(88. 09) 284(11.9D 2385(100)
! Suspension 2268(84.91) » 403(15.09 2671(100)
14 Control 1871(86. 14) 301(13.86) 2172¢100)
Suspension 1389(69. 14) ¥ 620(30. 86) 2009¢100)
30 Control 2285(87 41) 392(12.59 2614(100)
Suspension 1513(66. 07) 777(33.39) 2290(100)
1) ng the numbers of fibers; 2) compared with its own contwol by X% test P<C 0. 01
2 MY32
Table 2 Effect of the simulated weightlessness on immunoreactivity to M Y32 in extrafusal fibers of rat soleus l’lfl) %)
t/ d Group Postive Negative Total
3 Control 436(17.33) 2081(82. 67) 2517¢100)
Suspension 419(16. 14 2175(83. 86) 2594(100)
. Control 354(14.65 2062(85. 35 2416(100)
Suspension 474(18.21) ? 2129(81. 79 2603(100)
14 Control 351(15.16) 1965 (84. 84) 2316¢(100)
Suspension 676(31.08) ? 1499 (68. 92) 2175¢100)
30 Control 370(15.36) 2039(84. 64) 2409(100)
Suspension 671(32.15) ? 1416 (67. 85 2087(100)
1) n; the numbers of fibers; 2) compared with its own control by %2 test p<<0.01
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The Effect of Simulated Weightlessness on Expression of Myosin Heavy Chain in Intrafusal and Exteafusal Fibers of
Rat Soleus Muscle  (Text in puge 33)
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Fig. 1 Transverse sections of extrafusal fibess Trom u matched control soleus muscle immunoreacted with NOQT. 5. 4. D antibody
Note that most extrafusal myofibers bind the slow-twiteh antibody NOQ7. 5. 4.1, Taz 10 % 204 1he 10 % 100

Fig. 2 Transverse section of extrafusal fibers from u mutched control soleus muscle Immunoreacted with MY32 antibody
Note that minority of extrafusal myofibers bind the fust-twiteh annibody MY 32 20: 10 % 20; 2b: 10 % 100

Fig. 3 Transverse section of intrufusal fibers from u matched control soleus muscle immunoreacted with NOQ7, 5, 4. D antibody
Note that all intrafusal Glwers appear mgatively meactive with NOOT. 5.4, D, bt an extrafusal myofiber binds the antibody. 10 x 100

Fig.4 Transverse seetion of intrafusal fibers in the soleus muscle from a 14-day tail suspended rat immunoreacted with NOQT. 5, 4. 1 antibudy

Note that one ouelear bag2 Glwr (12) sl one noelear hag) fiber{hl ) bind KOQ7 S 4. 10, but all twa nuclear chain bibers( e are not reactive with
the antibady. 10 x 100

Fig. 5 Transverse section of intrafusal fibers fron a e ol soleus, che i d with MY32 antibody
Note the one nuclear bag2 fiber(b2) and one nuclear bagl fiber (b1} bind MY32; One of the rest, two auchear elain Gl ), binds the antibody
and another is nol mwactivie with it 10 x40

Fig. & Trunsverse section of intrafusal fibers In the soleus muscle from a 30-day tail suspended rat immunareated with MY32 antibody
Note that all intrafusal fibers bind MY32, and thar all nuelear chain fibers(e) are coloured especial deeply. 10 % 100
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