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Abstract

Effect of Electrical Stimulation on the Nucleolus
Organizer Region Activity

Rhee, Jae Hyoung - Jekal, Seong Joo* - Yang, Yun Ok**
Dept . of Physical Thevapy, Clinical Pathology*, Wonkwang Public Health Junior College
Dept . of Physical Therapy, Wonkwang Universitv Medical Center**

This study was investigated to the nucleolar organizer regions (NOR) -associated protein by means
of argyrophilic technique{Ag-NOR) in the healthy rat gastrocnemius muscle with low-frequency
electrical stimulation. Ag-NOR technique is a direct measure of the ongoing transcriptional activity
of the rRNA genes or their activity. The numbers of Ag-NORs sites within nucleus may reflect
protein synthetic activity and hence, proliferation. )

Ten Sprague-Dawley adult male rats were divided into control group and electrical stimulated
group. The gastrocnemius muscles of the right leg were submaximally electrical stimulated with 30
Hz, 200 usec. After 4 weeks, the rats were sacrificed, and the muscle were removed, fixed by
immersion, and processed for light microscopy .

The mean numbers of nucleolar organizer regions per nucleus were 0.9940(0.05%4) in the
muscles of control group and 1.5160(%0.1141) in the muscles of electrical stimulated group(p< .
001) . There was a very good linear correlation between the mean numbers of Ag-NOR sites per
nucleus and the numbers of nucleus per square micromillimeter (r=.9234) .

The results suggest that the electrical stimulation increased protein synthesis in the rat gastroc-
nemius muscles.
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=18l 1. Longitudinal sections of gastrocnemius muscles of the rats, Muscles are stained with sil-
ver colloid for demonstration of nucleolar organizer region. In muscles of control rats{A)
showing zerc or one NOR within muscle nucleus {arrowhead), but 4-week electrical stimul
ated rmuscles(B) showing numerous NORs within muscle nucleus (double arrowhead) .
All at x1,000.
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F 1. Mean numbers and standard deviation of Ag-NORs per nucleus in gastrocnemius mus-
cles of the rats

Group Mean SD DE 959 Cl

Control 0.9940 0.0594 0.0266 0.9202—1.0678

Experimental 1.5160* 0.1141 0.0510 1.3743—1.6577
¥ 1 p<.001

# 2, Distribution of Ag-NORs per nucleus in gastrocnemius muscles of the rats

No. of Ag-NOR
Group
0 1 2 3 4 5
[+]
Control{%) 37.74 34.50 23.11 4.45 0.20 0
Experimental(%) 14.20 42 .42 26.45 12.11 4.10 0.73




nemius muscles of the rats

F 3. Analysis of variance for mean numbers of Ag- NORS per nucleus in gastroc-

Source DF S5 MS F P
8 2
Control 1 0.6812 0.6812 0.0000
2717
Experimental 8 0.0662 0.0083
Total g 0.7474
sh¥aideg & do 42 # 4o B st FadA Fotdla(p<.00l), =g T " Ag
Za olo] U8 FabE4 Az F 59 7‘*1=+ A -NOR 42} chojgiael ol AdztAe
AFe AR 1 pemPd 0.6500+£0.1084%0 2, A of- Eokoh(r=.9234) .
T 1.614010.11412 ATl 2#e F7}

trocnemius muscles of the rats

# 4. Mean and standard deviation of numbers of nucleus per square micrometer in gas-

No. of Nucleus/gm?

Group
X sD DE 95% Cl
Control 0.6500 (.1084 0.0485 0.5154—0.7846
Experimental 1.6140° 0.1141 0.0510 1.4723—1.7557
#p<<, 001

muscles of the rats

FE 5. Analysis of variance for numbers of nucleus per square micrometer in gastrocnemius

Source D.F. 5.5. M.S. F P
Between Groups 1 2.3232 2.3232 187.5093 (.0000
Within Groups 1 0.0991 0.0124
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