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Comparisons on the Proportion of Type | and I Fibers in
Soleus Muscle and the Visceral Indexes in Rats and Mice

HE Zhi-xian, GAO Yun-fang™, HU Lin-lin

(College of Life Sciences, Northwest University, Xi’an 710069, China)

Abstract: According to age and sex, 32 rats and 32 mice were divided into 8 groups. The activities of mATPase of
soleus muscle were detected by the mATPase method. Then the percentage of type | and || fibres were determined. The
viscera weight and viscera index were measured and calculated. The result revealed: As far as the proportion of type Il fi-
bres in soleus was concerned, (Dthe young’s was notably higher than that of the adult in both rat and mouse; the female
adult’s was lower than that of in male adult; @the adult rat’s was markedly lower than that of in adult mouse. The thymus
indexes and the splenic indexes (SI) in young rat and mouse were both markedly higher than that of in adult, whereas the
hepatic indexes (HI) were both distinctly lower than that of in adult. The HI and the SI in young and adult rat were promi-
nently lower than those of the corresponding group of mouse. The above results suggested that the activities of mATPase
declined during development both in rat and mouse. So the proportion of type [ fibres gradually decreased. And the ac-

tivities of mATPase show obvious sex disparities and interspecific diversity .
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Tab. 1 Age and weight of the rat and mouse in this work
Rat mouse
Group Weight g Group Weight g
12 + 20.8+1.4 12 ¥ 11.3+1.2
Young 12 d 4 24.4+£2.0 Young 12 d a4 11.6+£1.7
3~4 ¥ 304.6+13.4 1.5~2 ¥ 19.7+0.9
Adult 3 -4 month Es 320.5+13.7 Adult 1.5 -2 month g 21.6+2.0
1.2 Du 1998 -
3% 45 mg/kg 2 4 C
SOL 4¢ 8¢g 0.1mol/. PB pH 7.2
5 mm 100 mL pH 7.2 10 min
30% pH 10.4 0.1 mol/L
OCT 2mL 0.18 mol/L 2 mL
-25%C 10 pm 6 mL pH 10.4 37 <C 15
min pH 9.4 ATPase 0.1
10 g/L mol/L 2mL 0.18 mol/L
1 mL  ATP 30mg 2 4- 6
1.3 mg 7 mL pH 9.4 45 min
pH 9.4 1% 3 min 3 2% 3
myosin adenosine triphosphatase mATPase min 1% 1 min
mATPase
Nemeth et al 1979 Havenith et al 1.4
1990  mATPase 1
I Ca®*-ATPase Li et al 2000
SOL mATPase = g / g x10
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1—8 SOL  mATPase x 200
Figs. 1 -8 Activities of mATPase of extrafusal fibres in rat and mouse soleus of each group
Type | fibres 11 1l Type Il fibres
Rat 1. ¥ Female young group 2. 4 Male young group 3. ¥

Male adult group

x 200

Female adult group
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5-8. Mouse 5. $ Female young group 6. 4 Male young group 7. ¥ Female adult
group 8. 4 Male adult group

P <0.01 SOL 1
1.5 Il
Olympus BH-2 LSD P <0.01
mATPase 1 Il 1
P>0.05 1
SPSS10.0 I
ANOVA P <0.01 2 1—8
Kolmogorov-Smirnov ~ F-max 1 I
1 I
+ P <0.05 P <0.05
1 P>
> 0.05 2 1—4
1 I
2.1 SOL  mATPase 1
Il P <
SOL mATPase 0.05 1
mATPase I P <
1—8 0.01 2 1—4
2.2 SOL I I 2.3
soL | I 3
ANOVA Fj3 ¢ =64.029 P <0.01
2 SOL 1 I
Tab. 2 Proportion of type | and I fibers in rat and mouse soleus
1 1T
Group g mple size Typ% il S n% Typ;f 51)% Difference F P
Rat Young 16 47.40+5.51 52.60+5.51
Adult 16 74.98 +5.23"" 25.02+5.23"" F360=64.029
Mouse Young 16 47.90 +6.39 52.10+£6.39 P<0.01
Adult 16 58.45+8.25%" 4## 41.55+8.25%" d##
Rat Young ¥ 8 46.35+7.08 53.65+7.08
E 8 48.44 +3.53 51.56+£3.53 F5 25 =80.847
Adult ¥ 8 77.82+2.92 22.18+2.92 P <0.05
g 8 72.15+5.63% 27.85+5.63%
Mouse Young % 8 51.72+5.07 48.28 +5.07
g 8 44.07 £5.34% 55.93+5.344 Fj35=12.802
Adult & 8 63.03+6.19 36.97+6.19 P <0.01
g 8 53.87+7.7244 46.13 +7.7244

4 P<0.05 ** ** 44 p.0.01 ANOVA-LSD .

*

female with male ¢

Comparison of young with adult

#

Comparison of the same age

Comparison of rat with mouse

A

Comparison of
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3 X=SD
Tab. 3 Viscera indexes X + SD of young and adult rat and mouse
Group Thymus index Hepatic index Splenic index
Rat Young 0.0476 +0.0028 0.2642 +0.0023¢** 0.0368 +0.0008¢ "
Adult 0.0194 +0.0021 " 0.3956£0.0144 " 4## 0.0272+0.0018 " 4##
Mouse Young 0.0531+0.0038 0.3085 +0.0150 0.0631 +0.0077
Adult 0.0222+0.0104"" 0.5451 +0.0903 " 0.0402 +0.0053 ™"
Difference F P F36=150.536 P <0.01 F36=122.496 P <0.01 F36=173.799 P <0.01
n=16. ** " P<0.01 ANOVA-LSD .
Comparison of young with adult  * Comparison of the same age ¢ Comparison of rat
with mouse
P <0.01 3
Il
P <0.01 1 Deng et al
P >0.05 3 1999 Kraus & Pette
1997 Martin et al 2000 Jarvis et al
3 1996
3.1 SOL mATPase
I
SOL I Fujimoto et al 1994
SOL  mATPase mATPase
SOL I 1
SOL [ mATPase |
Zhu et al 2004 1
SOL 1 Il
3.2 SOL
1 SOL 1I
I
Il Deng et al 1999  SOL
1
12d
Il 12d
I 1
Deng et al
mATPase Al- 1999
naqeeb & Goldspink 1987  Fujimoto et al 1994
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