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Effect of Short-term Undernutrition on Hindlimb Muscles in Rats
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Purpose: The purpose of this study was to examine the effect of short-term undernutrition on muscle weight and Type | and Il fiber
cross-sectional area of hindlimb muscles in undernourished rats. Methods: Adult male Sprague-Dawley rats were randomly assigned
to one of two groups: The undernourished (UN) group (n=9) and the control (C) group (n="9). A control group was allowed to have
water and pellet ad libitum for 5 days. Undernutrition was induced by providing 32% of total intake of the control group for 5 days.
Body weight of two groups and food intake of the control group were measured every day. At 6 days all rats were anesthetized and
soleus, plantaris and gastrocnemius muscles, and liver were dissected. Body weight, food intake, muscle weight, liver weight and cross-
sectional area were determined. Results: The UN group at 6 days after undernutrition showed significant decreases, as compared to
the control group in body weight, liver weight, muscle weight of soleus, plantaris, and gastrocnemius, and Type | fiber cross-sectional
area of soleus and gastrocnemius muscles and Type Il fiber cross-sectional area of plantaris and gastrocnemius muscles. Conclusion:
Hindlimb muscle atrophy occurs from the short-term undernutrition.
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Table 1. Nutritional Composition of the Diet

Ingredients Contents (%)
Carbohydrate 550
Protein 20.1
Fat 45
Fiber 6.0
Ash 69
Calcium 12
Phosphorus 06
Moisture 57
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Table 2. Body Weight of Control and Undernourished Rats

Preweight Postweight  Total diet intake
Group
Mean+SD (g)
Control (n=9) 2095+4.2 2526+69" 996+70
Undernourished (n=9) 2089+54 1849+43%" 319413
t(p) 0809 (254) 4991 (<.001)  2.902(032)

*Significant difference between preweight and postweight (p < .05); 'Significant
difference between Control and Undernourished group (p <.05).
n=number of animals.
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Table 3. Muscle and Liver Weight of Control and Undernourished Rats
Group Soleus Plantaris Gastrocnemius Liver
Control (n=9) Mean+SD (mg) 96.0+83 27444535 1,3189+683 112414
Undernourished (n=9) 90.7+56 21714246 1,1281+£51.8 65+02
t(p) 2.715%(.035) 4.908* (010) 7.983% (<.001) 3.734%(021)
*Significant difference between Control and Undernourished group (p <.05).
Table 4. Cross-Sectional Area of the Hindlimb Muscles in Control and Undernourished Rats
Soleus Plantaris Gastrocnemius

Group

Typel Type Il Type | Type I Typel Type Il
Control (n=9) Mean+SD (um?)  4,8827+70041 39057+12826 3,1335+927.1 33856+1,0435 7,1776+21434  6573+6363
Undernourished (n=9) 40763+£662.20 3,7296+6040  3,0294+7759  23827+4387  5093.8+1,1496 5378.1+£985.7
t(p) 3319 (023)* 1.660 (.101) 1.560 (.109) 2.596 (.047)% 3701 (021)* 2984 (028)*
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