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Effects of Unilateral Sciatic Nerve Injury on Unaffected Hindlimb Muscles of Rats

Kim, Jin II'

- Choe, Myoung-Ae?

'Staff Member, Health Insurance Review and Assessment Service

?Professor, College of Nursing, Seoul National University, Seoul, Korea

Purpose: The purpose of this study was to examine the effects of unilateral sciatic nerve injury on unaffected hindlimb
muscles of rats. Methods: Adult male Sprague-Dawley rats were assigned to one of three groups: control (C) group (n=10)
that had no procedures, sham (S) group (n=10) that underwent sham left sciatic nerve transection, and sciatic nerve tran-
section (SNT) group (n=9) that underwent left sciatic nerve transection. At 15 days rats were anesthetized, and the soleus,
plantaris and gastrocnemius muscles were dissected. Results: Muscle weight of the unaffected plantaris muscle in the SNT
group was significantly lower than in the other two groups. Type Il fiber cross-sectional areas of the unaffected plantaris and
gastrocnemius muscles in the SNT group were significantly smaller than in the other two groups. The decrease of muscle
weights and Type |, Il fiber cross-sectional areas of the unaffected three muscles in the SNT group were significantly less
than that of the affected three muscles. Conclusion: Hindlimb muscle atrophy occurs in the unaffected side after unilateral
sciatic nerve injury, with changes in the plantaris and gastrocnemius muscle being more apparent than changes in the sol-
eus muscle. These results have implications for nursing care, in the need to assess degree of muscle atrophy in unaffect-

ed muscles as well as affected muscles.

Key words: Sciatic nerve injury, Rats, Hindlimb, Muscular atrophy
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Table 1. Preweight and Postweight among the Groups

Preweight (g)  Postweight (g)
Group (Mean+SD)  (Mean=SD) te)
C (n=10) 203.1+45 311.8t14.1* -29.803 (<.001)
S (n=10) 202.8+4.0 300.3+10.9 -24.766 (<.001)
SNT (n=9) 198.7£7.6 295.1+109** -23.074 (<.001)
F(p) 1.846 (.178) 4.754 (.017)1

*Significant difference between Preweight & Postweight (p<.001); TSigni—
ficant difference among the Groups (p<.05); ISignificant difference bet-
ween C & SNT (p<.05).

C=control; S=sham; SNT=sciatic nerve transection.
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Table 2. Total Diet Intake among the Groups

Group Total diet intake (g)

(Mean=+SD)
C (n=10) 302.3+19.1
S (n=10) 290.6+22.3
SNT (n=9) 293.4+155
F(p) 0.997 (.383)

C=control; S=sham; SNT=sciatic nerve transection.
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F=15.912, p<.001; F=51.665, p<.001).

T 7] 35 7], A W HELO] Type I A
e 28 v w3t k= Table 500 AAE vRe} ZHo] SNTH
2 ol Hl8) f-2lakAl AkaL(p<.001, p<.001, p<.001), Sw*
off HIs|A = FolstA| 2k A SR e THp<.001, p<.001,
p<.00D). C-t St#9] 8 7Bbn| L, 3 9 HlE19] Type
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Table 3. Three Component Patterns of Activity among the Groups

Group Activity (times) ~ Grooming (times)  Inactivity (times)
(Mean=SD) (Mean=£SD) (Mean=SD)

C (n=10) 22+15 26+1.2 152425

S (n=10) 20+1.2 28+1.3 152+22

SNT (n=9) 06+04" 14410 18.0+1.2M

F(p) 5.698 (.009)* 3.433 (.048)* 5.597 (.010)*

*Significant difference among the Groups (p<.05); TSignificant difference
between C & SNT (p<.05); ISignificant difference between S & SNT (p<
.05).

C=control; S=sham; SNT=sciatic nerve transection.

Table 4. Muscle Weight of Hindlimb Muscles of Control, Sham and Sciatic Nerve Transection Groups

Left (affected) side (mg)

Right (unaffected) side (mg)

Group (Mean=£SD) (Mean=SD)

Soleus Plantaris Gastrocnemius Soleus Plantaris Gastrocnemius
C (n=10) 13474158 317.4+172 1,681.5+150.5 132.9+16.7 331.1+219 1,617.7£90.6
S (n=10) 127.7+136 2892433 1 1,630.3+79.2 126.6+9.0 31514449 1,500.5+120.5
SNT (n=9) 529412281 136.94+532° 688.6+184.0°% 1 1242476 270.0237.8"1*  152424504*
F(p) 97.440 (<.001)" 64.940 (<.001)" 142.438 (<.001)' 1.360 (.274) 7.206 (.003)* 2.417 (.109)

*Significant difference among the Groups (p<.05); TSignificant difference among the Groups (p<.001); ISignificant difference between C & SNT (p<.05);
§Significant difference between C & SNT (p<.001); ' Significant difference between S & SNT (p<.05); "Significant difference between S & SNT (p<.001);

**Significant difference between the affected & unaffected sides (p<.001).

C=control; S=sham; SNT=sciatic nerve transection.

JKorean Acad Nurs 39(3), 20094 62
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Table 5. Cross-Sectional Area of Hindlimb Muscles of Control, Sham and Sciatic Nerve Transection Groups
Left (affected) side (¢m?)
(Mean=+SD)
G
oup Soleus Plantaris Gastrocnemius
Type | Type ll Type | Type Il Type | Type Il
C (n=10) 4,382 +669 3,901+398 2,473+487 3,125+263 2,825+639 3,090+515
S (n=10) 4,712+526 4,226+282 2,593+689 3,272+314 3,095+727 3,238+391
SNT (n=9) 1,282+268% 1 1,144+201%1 1,379+226% 1 1,205+213% 1,073+£17781 1,085£229% 1
F(p) 122303 (<.001) 282027 (<.001)' 15.912 (<.001)' 168.785 (<.001)" 51.665(<.001)  85.376 (<.001)'
Right (unaffected) side (zm?)
(Mean=+SD)
Group Soleus Plantaris Gastrocnemius
Type | Type I Type | Type Il Type | Type Il
C (n=10) 4,734+479 4,132+420 2,681+218 3,367 +321 3,063+498 3,279+322
S (n=10) 4776674 4199722 2,901+329 3,494+214 3,198+625 3,484+340
SNT (n=9) 4,309+ 554** 3,833£488* 2 546+ 367 29201694 1*  2641£206* 2,837£315%1**
F (p) 1.198 (.318) 1.039 (.368) 3.215 (.057) 14,052 (<.001)' 3.322 (.052)* 9.628 (.001)*

*Significant difference among the Groups (p<.05); TSignifican'[ difference among the Groups (p<.001); ISignh‘icant difference between C & SNT (p<.05);
§Signh‘icant difference between C & SNT (p<.001); ' Significant difference between S & SNT (p<.05); "Significant difference between S & SNT (p<.001);

**Significant difference between the affected & unaffected sides (p<.001).

C=control; S=sham; SNT=sciatic nerve transection.
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