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Age-related Changes of Myosin Heavy Chain Isoform Composition
in Female Fischer344 Rats Soleus Muscles

Hisaya TSUZIMOTO, Hideki SUZUKI, Norikatsu KASUGA

Abstract

We studied a change of myosin heavy chain (MyHC) isoform composition by aging in female
Fischer344 rats soleus muscles. Three (N=6)-, six (N=6)-, twelve (N=6)-, twenty (N=7)- and
twenty-sevens (N =6)-month old female rats were examined. The weight of soleus muscle was not
changed with aging. The relative weight of soleus muscle was not changed from 3-month-old to 12
-month-old. But, the relative weight in 20- and 27-month old was significantly lower than 3- month
old. The existence of type IIla MyHC was identified, and this isoform composition was not different
by 12-month old from 3-month old. But, it was not possible to identified existence of type Ila MyHC
in 20- and 27-month old.

These results indicated that the changes by aging would be different from about 20-month in

female Fischer344 rat soleus muscle.
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Table 1  Body weight and soleus muscle weight in each age
Age 3-month 6-month 12-month 20-month 27-month
(Number) (6) (6) (7) (6)

Body weight . i 4 " +

(@ 175£2 191+3 2267 % 275+9 %t 255122 %
SOL weight 63+1 69+2 TT+2% 75+2 71+5

(mg)

Relative SOL weight 36+1 36+1 34+1 W+1xt  2B+1x

(mg/100gBody Weight)

Values are expressed as mean+SEM

* : Significant difference from the value in 3-month

t : Significant difference from the value in previous month

SOL ; soleus muscle

Table 2  Total muscle weight and percentage of each muscle weight in each age
Age 3-month 6-month 12-month 20-month 27-month
(Number) (6) (6) (6) (7) (6)

TOta(lm‘z;lSde weight 1115+ 46 1178455 1276 +79 1217+ 46 1008£187+
Percentage of each muscle weight in total muscle weight (%)

Soleus 5.5%+0.2 5.8+£0.1% 6.1+0.2% 6.2+0.2% 7.1£0.2%

Plantaris 14.84+0.2 15.1+0.1 15.5+0.2 16.1+0.2% 16.3+0.3%

Gastrocnemius 79.7£0.2 79.1£0.2 78.4%+0.3 77.7£0.4% 76.6+0.4%

Values are expressed as mean®=SEM

* : Significant difference from the value in 3-month

t : Significant difference from the value in previous month
total muscle weight ; the amount of soleus, plantaris and gastrocnemius muscle weight
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pH4.6 ' pH10.3

Fig. 1 Serial cross-sections of rat soleus muscle stained for mycrofibrillar actomyosin ATPase
after preincubation at pH 10.3(right) and 4.6 (left)
I; type I fiber, Ila ; type Ila fiber
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Fig. 2 Electrophoretograms of myosin heavy chain isoforms in soleus muscle.
Marker : mixture of tibialis anterior, diaphragm and soleus muscle
(A : Type I and Ila myosin heavy chain was existent, B : Only type I
myosin heavy chain was existent)
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Table 3 Myosin heavy chain composition of soleus muscle in each age

Age 3-month 6-month 12-month 20-month 27-month
(Number) (6) (6) (6) (7 (6)
Type 1 (%) 99.0+0.5 99.0+0.6 98.5+0.6 100.0£0* T 100.040*
Type 1la(%) 1.0£0.5 1.0£+0.5 1.5+0.6 N.D. N.D.

Values are expressed as mean=+SEM

* : Significant difference from the value in 3-month

1 : Significant difference from the value in previous month

N.D. ; Not detected
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