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The Role of Spinal NO on the Mechanical Allodynia in the
Inflammation Model by Freund’s Complete Adjuvant

Jai Hyun Hwang, M.D.,, Min Kyung Kim, M.S., Jung Chan Lee, B.S., Yoon Choi, M.D.
Seung Jun Hwang, Ph.D.*, and Joong Woo Leem, PhD.}

Dcpartments of Anesthesiology and *Anatomy, University of Ulsan College of Medicine, Seoul, Korea
Depamnent of Physiology, Yonsei University College of Medicine, Seoul, Korea

Background: The effect of spinal nitric oxide (NO) on mechanical allodynia brought about by
Freund's complete adjuvant (FCA)-induced inflammation is not known. From our previous experiment
nitric oxide synthase (NOS) inhibitor nitroG-L-arginine methyl ester (L-NAME) given intraplantarly
during the induction period decreased a mechanical hyperalgesia occurring because of FCA-induced
inflammation. Therefore, we investigated the spinal effect of NO on mechanical allodynia after the
development of allodynia produced by FCA-induced inflammation in rats.

Methods: Male Sprague Dawley rats were prepared with lumbar intrathecal catheter implantation.
Inflammation was induced in the rats by injecting 0.1 ml of FCA under halothane anesthesia. Behavioral
tests were done 1, 3, 6, 24, and 48 hours after injection of FCA. In the other group, intrathecal L-NAME
(10 ug) was given prior to FCA injection to examine the effect of pretreatment. On postinjection day
2, either L-NAME (10 ug) or methylene blue (10 and 30 xg) was administered intrathecaily after the
baseline measurement. The withdrawal response on mechanical allodynia was assessed by applying von
Frey filaments to the right lesioned hindpaw and contralateral paw (as control) at 15, 30, 45, 60, 90,
and 120 minutes. Sodium nitroprusside was administered intrathecally to determine the reversal effect
of increased threshold in the L-NAME group.

Results: Injection of FCA produced a significant mechanical allodynia over time. Pretreatment with
L-NAME did not prevent such a mechanical allodynia. Intrathecal L-NAME, but not methylene blue,
reduced the mechanical allodynia, which was reversed by sodium nitroprusside.

Conclusions: Spinal NO is likely invloved in the mechanism of the development and maintenance
of mechanical allodynia in a state of FCA-induced inflammation. (Korean J Anesthesiol 2000; 38:
1068 ~ 1074)

Key Words: Infection: inflammation; Freund’s complete adjuvant. Pain: allodynia. Pharamcology:
L-NAME; methylene blue; nitric oxide; sodium nitroprusside.
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Fig. 1. Time course of mechanical allodynia after the
injection of Freund’s complete adjuvant (FCA) and FCA
with L-NAME pretreatment. FCA was injected subcu-
taneously (0.1 ml) in right foot dorsum. Paw withdrawal
thresholds to measure mechanical allodynia were mea-
sured at both hindpaws using von Frey hair test at 1, 3,
6, 24, and 48 hours after injection. Pretreatment with
intrathecal L-NAME (10 uxg) decreased the withdrawal
thresholds of right lesioned hindpaw (P < 0.05). Data are
presented as mean + SE. *: P < 0.05 compared to
baseline value within the group. '. P < 0.05 compared
to control group.
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Fig. 2. Effect of intrathecal L-NAME (circle) or methy-
lene blue (MB; triangle) on the FCA induced mechanical
allodynia. Experiments were performed two days after the
injection of FCA, at which time the magnitude of me-
chanical allodynia is in its peak. Drugs were given intra-
thecally after the measurement of baseline value. The
threshold 15 min after the administration of L-NAME was
significantly increased (P < 0.05). The thresholds of L-
NAME group showed a significant difference at baseline,
45 min and 60 min (P < 0.05). There was a statistical
difference only at 90 min in MB 30 ug group. Data are
presented as mean + SE. *: P < 0.05 compared to base-
line value within the groups. . p < 005 compared to
control group.
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Fig. 3. The effect of SNP on the L-NAME induced de-
crease of mechanical allodynia during the time course.
The increased allodynic threshold by L-NAME was mar-
kedly, but not statistically significant, reduced by SNP.
Drugs were given intrathecally after the measurement of
baseline value. Behavioral tests were conducted at 15, 30,
45, 60, 90, and 120 minutes. Data are presented as mean
+ SE. * P < 0.05 compared to baseline value within

the groups.
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