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The relationship between maximum oxygen uptake and muscle fiber
composition in different strain rats

Shigeru KATSUTA and Tomohiro NAKAMURA*

The purpose of this study was to investigate 1) the differences in maximum oxygen uptake (\702
max) among five strains (Wistar-Imamichi, Wistar-Kyoto, Sprague-Dawley, Donryu, Fischer344) of
rats, and 2) the relationship between Vo,max and muscle fiber composition in Soleus(Sol.),
Plantaris(Plant.), Gastrocnemius(Gastro.), Vastus Lateralis(V.L.), and Extensor Digitorum Longus(E.
D.L.) muscle of rats in these strains. Absolute Vo,max (ml/min) was the highest in Donryu(male:
30.5%2.5, female:24.3£2.1) and lowest in Fischer344(male:22.1+2.2, female:18.14-1.3). On the
other hand, for the relative values(ml/kg+min~?!), Sprague-Dawley(102.1+8.4) was the highest in
male, and Wistar-Imamichi(121.1£7.4) in female, and Donryu was the lowest in both sexes(male:
91.244.7, female:102.8+8.8). Significant correlations were observed between Vozmax(ml/ kg
min~') and muscle fiber composition in E.D.L., Gastro. and V.L., in which Wistar-Imamichi and
Sprague-Dawley showed higher correlation coefficients than the other strains. These results suggest
that 1) when comparing Vo,max in rats among studies, it is necessary to give attention to the strain
differences, and 2) Wistar-Imamichi and Sprague-Dawley were desirable strains for the investigation
of relationship between Vozmax and muscle fiber composition.
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Fig. 1. Schematic diagram for measuring
maximum oxygen uptake in rats.
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Fig. 2. Expepimental protocol for measuring
maximum oxygen uptake in rats.
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Fig. 3. Comparison of maximum oxygen uptake
in rats of five different strains. A:
absolute value B: relative value
Each histogram shows mean and standard
deviation.
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Fig. 4. Relationship between maximum oxygen
uptake and body weight in rats.

0.05),

FEHE Tl H#IC BT SD (102.1+8.4), FS
(101.5%4.3) 2’E<L, 2T WI (98.7+4.0)
B LU WK (98.06.5) &#%:%, DR(91.2+4.7)
BERbE»oT, TNOOERKEFCAS &
DR 28 WK Z& <, ORI LEANERICENE
Lz (p<0.05), HETIE WI (121.147.4),
WK (117.8%9.4), FS(116.547.5), SD(113.3=%
10.8), DR(102.8+8.8), DIET{EMNKE L, DR
23 SD B MO RBILEANBERECEVER2SRL

7z (p<0.05),
3. FARMIERERL

F1IRESRFEDT v D5 OOWRE B
2 BERRIE SR (%ST) = MR R U7z,
TREERRHEZERB N o720, BTIE
EfBWTDRSHELEL, FS(p<0.01), WK
(p<0.01), SD (p<0.05) &DEICEEENT
oIz, Eiz, BHEFIZBWTSH FS2SD(p<
0.05), WK (p<0.05), DR (p<0.01) &Fh#glL
HEIZE L, MATWIHNDR (p<0.05) £ VEH
BraWwWELRT I erMBES N,
4 . BABEEIE - HEEER & 0BIR

4 TRE L Vo,max DR ER Uz, Wi
DN r=0.920FE (p<0.01) ZEWHE?
BENTEY, KEOE WS v MZEV Vo,max
DHXIE (ml/min) 2D I BT 5 iz,

BORAMETCRRHECHRENRSSERS
ZEDREDSENTWBEDT, Vomax & B5HEE
B & OBEGRO LRGN U I A E 2 E A L
726

%21 Vo,max (REXHE) & AERERRE & D



—200—

Table 1. Percentage of slow twitch fiber in five different muscles
Sol. Plant. Gastro. ED.L. V.L.
WI 85.8( 4.9) 13.4( 3.8) 38.9(6.8) 6.0(0.9 5.3(1.2)
WK 96.5( 4.4) 17.0( 6.4) 51.9(5.0) 6.1(0.8) -
y SD 83.1( 8.2) 11.9( 4.9) 47.1( 3.7 5.9(2.8) 3.7(2.7)
DR 86.8( 7.0) 13.3( 4.7) 47.5(7.1) 7.9(1.8 3.7(1.9)
FS 86.4( 6.6) 14.9( 3.0) 47.4(16.8) 5.8(3.2) 7.9(4.4)
Total 87.1( 7.3) 13.9( 4.5) 44.2(8.2) 6.4(2.2) 5.2(3.1)
WI 87.9( 5.3) 14.2(2.7) 53.4( 7.9 5.2(1.3) 9.3(3.4)
WK 91.2( 5.9) 17.2( 3.1) 49.4( 1.2) 6.4(2.8) 8.5(4.5)
. SD 84.6(5.9) 15.4(3.8) 49.9(3.4) 6.6(2.9 9.1(5.3)
DR 85.4(11.3) 10.3( 3.7) 45.7( 4.1) 8.5(2.6) 9.4(5.9)
FS 92.9( 3.9) 17.8( 2.7 57.5( 4.4) 7.1(1.6) 10.1( 6.8)
Total 88.5( 7.0) 15.0( 4.0) 51.3(6.1) 6.6(2.3) 9.4(4.8)
3 % Total 87.8(7.1) 14.4( 4.3) 47.6( 8.0) 6.5(2.2) 6.9(4.1)
() :standard deviation
2 :Plant. FS > DR %% Gastro. FS > SD =
WK > DR %% FS > WK *
SD > DR * FS > DR *
WI > DR  =*
* P<0.05 **x P<0.01
Table 2. Correlation coefficients between maximum oxygen uptake and
percentage of slow twitch fibers
Sol. Plant. Gastro. ED.L. V.L.
WI 0.18 0.19 0.66* -0.24 0.89*
WK -0.09 -0.01 -0.21 0.30 -0.37
SD 0.28 0.43 0.30 0.17 0.70*
DR -0.06 0.18 0.01 0.07 0.50
FS 0.30 0.28 0.52 0.20 0.17
Total 0.18 0.30* 0.35* -0.07 0.42*
* p<0.05
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