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The Effects of High Contents Animal-Vegetable Protein and Endurance
Training on Myosin Light Chain Types and Endurance
Capacity of Skeletal Muscle in Growthing Rats

Inkwan Hwanc and Akira Horit

This study examined the endurance capacity and myosin light chain types of skeletal
muscle in growthing rats influenced animal high-contented and vegetable high-contented

protein and endurance training.

Rats were separarted into four groups: animal protein diet group (APD, n=10), vegetable
protein diet group (VPD, n=10), and animal protein diet training group (APDT, n=8), and
vegetable protein diet training group (VPDT, n=8), and Condition of endurance training were

30 m/min, 60 min/day.

Endurance capacity were measured with maximal exhaustive running time in endurance
training group. Myosin light chain types in Sol.(sLC; and sLC;) and E.D.L.(fLC,, fLC: and fLCs)

were assayed.
The following results were obtained;

(1) The endurance capacity in APDT was significantly higher than VPDT (p<0.05, d.f.=

14).

(2) In APD and VPD groups, Sol.(sLC, and sLC;) and E.D.L.(fLC, and fLC;) were signifi-
cantly higher in APD than VPD (p<0.05, d.f.=18).

(3) In endurance training groups, type % muscle protein in all myosin light chain types
showed higher in animal protein diet training group than vegetable protein diet training

group (p<0.05, d.f.=14).

Results of this suggested that vegetable protein and animal protein diets have influences
in myosin light chain pattern, and especially animal protein is highly influenceable in endur-
ance capacity and skeletal muscle myosin light chain with endurance training.
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Table 1. Rough protein content of animal-
vegetable protein feed and all kinds of
amino acid content.

Item Animal (%) Vegetable (%)
Rough protein content 84.70 85.30

Amino acids Animal (%) Vegetable (%)
*Alginine 6.28 2.86
*Lysine 7.45 6.51
*Histidine 2.20 2.06
*Phenylalanine 4.24 4.20
*Leucine 6.27 5.10
*Isoleucine 4.06 3.84
*Methionine 2.46 041
*Valine 4.82 4.07
*Threonine 3.22 3.25
*Tryptophan 1.27 0.93
Tyrosine 4.49 2.82
Alanine 2.39 3.57
Glycine 1.43 345
Proline 8.96 4.28
Glutamic acid 16.72 15.39
Serine 4.06 4.32
Aspartic acid 5.49 9.31
Cysteine 0.34 0.61
Total 86.15 76.98

* Essential amino acids
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Fig. 1. Experimental schedule. In the training period, running speed was gradually in creased in the
first two weeks and constantly exercised after preliminary exercise for 9 weeks.
APD: Animal Protein Diet Group, VPD: Vegetable Protein Diet Group, APDT: Animal Protein
Diet Training Group, VPDT: Vegetable Protein Diet Training Group.
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Fig. 2. Changes of body mass.

Each point represents the mean values and the standard deviation.
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Fig. 3. Changes of food intake.
Table 2. Comparison of body mass, and muscle mass in control and trained groups.
APD VPD APDT VPDT
Body mass (g) 354.2+29.4 357.0%£14.7 359.91t18.0 346.6+16.2
M. soleus (mg) 115.1%£12.2 119.8£10.7 132.4+6.2% 129.6£10.9
Ratio (X 1000) 0.33+£0.03 0.34%0.03 0.370.02* 0.38+0.03*
EDL (mg) 115.61+9.9 126.2%220.4 130.9+8.3* 125.7£84
Ratio (x1000) 0.3210.04 0.35+0.05 0.37£0.01* 0.36:£0.01

* p<0.05: Animal protein diet group VS Animal protein diet training group.
# p<0.05: Vegetable protein diet group VS Vegetable protein diet training group.

Each value represents the mean +standard deviation.
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Fig. 4. Maximum endurance test.
Difference of maximum endurance
ability between animal protein diet
training group and vegetable protein
diet training group.
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Fig. 5. One dimensional SDS gel electrophoresis (15%) of M. soleus and EDL muscle fiber.

A, B: Absorbance of densitometry.
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Fig. 6. Comparison of M. Soleus myosin light
chain 1 and 2.
The represented value (% muscle pro-
tein) shows relative absorbance of
sLC,, sLC; in total densitometry.
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Fig. 7. Comparison of EDL myosin light chain
1, 2 and 3.
The represented value (9% muscle pro-
tein) shows relative absorbance of fLC;,
fLC, and fLC; in total densitometry.
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OREDREIICH > TEDRIKEDLEDLHEET 5 T
EMTE B,
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SLCiz o B W Tid, Mtk s v v 7 Hit (VPDE
VPDT Bf) »@iik v -~ HEf (APD B, APDT &0
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33, Type fLC; lcBWTI3, HichEmiEs v ovs HEE
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tein 7R L7,
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My vy BEH Type % Muscle Protein 2] & » @D
BEAE2RITT T EMRBINT,

ok, B EYES v BABNL =V
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BN V=Y TREBEYES o HREN L -2
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