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Effects of Nitric Oxide Synthase Inhibitor on Hindlimb Muscles in Rats with
Neuropathic Pain Induced by Unilateral Peripheral Nerve Injury
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Purpose: The purpose of this study was to examine effects of nitric oxide synthase (NOS) inhibitor on muscle weight and
myofibrillar protein content of affected and unaffected hindlimb muscles in rats with neuropathic pain induced by unilateral
peripheral nerve injury. Methods: Neuropathic pain was induced by ligation and cutting of the left L5 spinal nerve. Adult male
Sprague-Dawley rats were randomly assigned to one of two groups: The NOSI group (n=19) had NOS inhibitor (L-NAME) in-
jections daily for 14 days, and the Vehicle group (n=20) had vehicle injections daily for 14 days. Withdrawal threshold, body
weight, food intake and activity were measured every day. At 15 days all rats were anesthetized and soleus, plantaris and
gastrocnemius muscles were dissected from hindlimbs. Muscle weight and myofibrillar protein content of the dissected mus-
cles were determined. Results: The NOSI group showed significant increases as compared to the Vehicle group for body
weight at 15 days, muscle weight and myofibrillar protein content of the unaffected soleus and gastrocnemius. The NOSI group
demonstrated a higher pain threshold than the vehicle group. Conclusion: NOSI for 14 days attenuates unaffected soleus

and gastrocnemius muscle atrophy in neuropathic pain model.
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Table 1. Body Weight and Total Diet Intake of NOSI and Vehicle Rats

Preweight (g) Postweight ()  Total diet intake (g)
Group
Mean + SD
NOSI (h=19) 202.45+£5.11 291.06+13.36  260.17 +13.33
Vehicle (n=20) 199.81+4.96 280.10£8.48 266.51£20.78
t (o) 1.45 (157) 2.33(.028) 0.95 (.350)

NOSI=Nitric oxide synthase inhibitor.

Table 2. Mean Daily Activity Score of NOSI and Vehicle Rats

Mean daily activity score

Group

Mean + SD
NOSI (n=19) 2.71+0.10
Vehicle (n=20) 2.76+0.13
t(o) 0.84 (.409)

NOSI=Nitric oxide synthase inhibitor.
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Ofi= testE o] §3fe] HABHATE HE FAA 9] £ p<.ds

SREELEE

A4 2ot
1. 55 %]

F3%) FAFAT Figure 1914 A vok o] A3
B FNOS A ol 7ol A 3R F3
A7 2J5H] S0k 2880170 )0 2 Liehd WA, 17
S E5 R T Vehide FoI3t oA 55UA7H 150380
9] Vel Al A A Eigiek

2. 85

NOSIZ} Vehicle 2] 415 A|2} A] 4|5 (preweight) 2} 247
21719] A|5(postweight)2 Table 10]|4] Hi= 1o} Zho], A% AJZIA|
o] HFE& 3t 7ho]l f-o)at zpol 7} glglek 14271k
NOSIZ-0] 5874 A7 A2 Vehiclesol H]af f-oJsHA] Zick

b

SRS

3. S A=

0] F AbR AR RS Table 10]] A A HR} 2t

NOSIZT} Vehicle-9] & ARA #2242} 2601741333 ¢,
2665142078 gO. & T 3 7k Zpo|7} -0J81A] 9Fe A0 7 Ly}
ek

A+ NOSIEE 2.71£0.10, Vehiclew-2]

—— NOSI —l- \Vehicle

—_
o
T

(2]
T

Withdrawal threshold (g)
=

o

Pre-op 1 2 3 4 5 6 7 14
Days

Figure 1. Time course of changes in withdrawal threshold.
*p<.05.
NOSI=Nitric oxide synthase inhibitor.
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Table 3. Muscle Weight of NOSI and Vehicle Rats

e Soleus (mg) Plantaris (mg) Gastrocnemius (mg)
roup
Left Right t(o) Left Right t(o) Left Right t(o)
NOSI Mean 81.12+ 139.18 £ 6.27 29413+ 319.79+ 1,04461+ 1,686.38+ 11.45
(=19  +3D 30.84 11.51 (.001) 57.65 24.99 0.68 211.29 116.55 (.001)
(:515)
Vehicle Mean 66.30 + 100.14 £ 269.15 + 304.32 + 976.66+  1,438.44+ 2.95
(n=20) +SD 28.30 35.69 2.97 47.44 114.26 1.86 193.03 411.57 (.021)
(.021) (.085)
t() 1.14(270)  3.81(.001) 1.09(.288)  0.49(.626) 0.74 (463)  2.14(.045)
NOSI=Nitric oxide synthase inhibitor.
Table 4. Myofibrillar Protein Content of the Hindlimb Muscles in NOSI and Vehicle Rats
G Soleus (mg) Plantaris (mg) Gastrocnemius (mg)
roup
Left Right t() Left Right t(p) Left Right t(p)
NOSI Mean 8.54 3.40 4.80
n=19) +3D 34.21+4.57 4530+6.17 (039) 60.36 £5.64 72.60+7.67 (027) 77.22+6..89 88.45+2.39 (009)
Vehicle Mean 1.13 5.82 1.80
(n=20) +3D 29.95+6.45 32.92+2.60 (374) 51.94+3.99 64.41+259 (028) 65.76+12.13 81.52+5.11 (214)
t(p) 1.10(311)  3.21(.01§) 2.23(.067)  1.74(.133) 1.74(131)  2.68(.036)

NOSI=Nitric oxide synthase inhibitor.

729 276+0130.2 Uefyton] 5 2 7] frolat 2olr} ggich
(Table 2).

=
OSI o] g3}1E golsl7] 98l NOSIT} Vehiclet:
O] -5 A S gk A2k NOSIEQ] 443 71Abu] T A 139.18
+11.51 mg Vehicles9] 100.14 + 35.69 mgo]] H]8j S-2]a17] 2 Ao
2 VRO (t=3.81, p=.001), A3 ] LA = 1,686.38+
116.55 mg-2 Vehicle2] 143844 +411.57 mgo]| v]3} 5-2JakA] 2 A
© 8 LR THt=2.14, p=045).

NOSIE9| 29 28 FAE vt 2 45 7l 25
TA] 13918+ 1151 mge- 842 7}A10] T 8- 517 8112+ 30.84 mgo]
Bel] F-25HA Ziht=6.27 p=.001). 33 FHT ZHFA= &
Zof Bl 27k 2kol7F YIAL, S HIE T 57| 1,686.38
+116.55 mg 3+ v|E L QI 1129 mge]] B3} &
OJa1A| 2 A0 7 Lehgrh(t=1145, p=001).

Vehiclet#9] £ XA v wet Ak, JAFS 7ibu] 2

S5 100,14 +35.69 mgo] 3H2 7}Rp) o 257 66,30 +28.30

o i
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