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IV Morphine Preduced Spinal Antinociception Partly by Nitric Oxide

Ho-Kyung Song, M.D., Soo Seog Park, M.D. and Jung Tae Kim, M.D.

Department of Anesthesiology, Catholic University Medical College, Seoul, Korea

Background: The role of nitric oxide(NO) in analgesia from opioids is controversial. On the one
hand, IV morphine analgesia is enhanced by IV injection of NO synthase inhibitors. On the other hand,
IV morphine results in increased release of NO in the spinal cord. There have been no behavioral studies
examining the interaction between IV morphine and intrathecal injection of drugs which affect NO
synthesis.

Method: Rats were prepared with chronic lumbar intrathecal catheters and were tested withdrawal
latency on the hot plate after 3~5 days of surgery. Antinociception was determinined in response to
a heat stimulus to the hind paw before and after IV injection of morphine, 2.5 mg/kg. Twenty minutes
after morphine injection, rats received intrathecal injection of saline or the NO synthase inhibitors,
L-NMMA or TRIM, the NO scavenger, PTIO, or the NO synthase substrate, L-Arginine. Intrathecal
injections, separated by 15 min, were made in each rats and measurements were obtained every 5 min.

Result: Mophine produced a 60~70% maximal antinociceptive response to a heat stimulus in all
animals for 60 min in control experiments. Intrathecal injection of idazoxane decreased antinociception
of IV morphine. The NO synthase inhibitors and the NO scavenger produced dose-dependent decreases
in antinociceptive effect of morphine, whereas saline as a control group and L-Arginine as the NO
substrate had no effect on antinociception of morphine.

Conclusion: The present study supports the evidences that systemic morphine increase the nitrite in
cerebrospinal fluid and dorsal horn. These data suggest that the synthesis of NO in the spinal cord may
be important to the analgesic effect of IV morphine and increased NO in spinal cord has different action
from the supraspinal NO.

Key Words: Analgesics; intravenous; morphine. Pharmacology: intrathecal; nitric oxide synthase inhibitor
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Fig. 1. Percent maximal possible antinociceptive effect
after intravenous injection of morphine alone,
Morphine produced a 60~70% maximal anti-
nociceptive effect in all animals.
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Fig. 2. Effect of intrathecal injection of saline and IDX
(dose 2.5, 5, 15 and 45 ug) at the lumbar level
on antinociceptive response to systemic morphine
(2.5 mg/kg, iv). Note that intrathecal saline itself
had no effect on antinociceptive response to
systemic morphine which is obtained from hot
plate test, whereas IDX produced dose-dependent
decrease in morphine antinociception(p <0.05).
Each value represents the meantS.E. of both
hindpaws of 7 rats. IDX: idazoxane, Base: base-
line response latencies. *: p<0.05 vs maximal effect
of morphine.
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Fig. 3. Cummulative intrathecal injection(dose 2.5, 5, 15
and 45 pg) of the NO synthase inhibitor, TRIM
and the NO scavenger, PTIO separated by 13
minutes interval at the level of lumbar enlarge-
ment produced dose-dependent decreases in anti-
nociceptive response of systemic morphine(2.5
mg/kg, iv)(p<0.05). Values are expressed as mean
+S.E. evaluated by hot plate test from 7 rats.
TRIM:1-(2-trifluoromethylphenyl)imidazole, PTIO:
2-(4-carboxyphenyl)4,4,5,5,-tetramethylimidazoline
-1-oxyl-3-oxide.*: p<0.05 vs maximal effect of
morphine.
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Fig. 4. Cummulative intrathecal injection(dose 2, 4, 12, 36
pg) of the NO synthase inhibitor, L-NMMA resulted in
dose-dependent antagonism of antinociception of systemic
morphine(2.5 mg/kg, iv)(p<0.05), whereas saline and
L-Arginine(dose 20, 60, 100, 500) had no effect. Values
are expressed as mean:S.E. evaluated by hot-plate test
from both hindpaws of 7 rats. L-NMMA: N°-Monome-
thyl-L-arginine *: p<{0.05 vs maximal effect of morphine,
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