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to diuresis. Dexmedetomidine in larger doses was asso-
ciated with substantial diuresis and sedation (decreased 
spontaneous exploring activity, but the animals were still 
responsive to acoustic or tactile stimuli), (Table 3). The 
incidence of side-effects generally reduced when com-
bined. At antiallodynic doses, none of the drugs obtunded 
the brisk hind paw withdrawal induced by the higher von 
Frey stimuli. 
 
Discussion

In the experiments described here, an intrathecal in-
jection of morphine produced a mild to moderate reduc-
tion of mechanical allodynia at the analgesic dose range. 
These data suggest that mechanical allodynia may be me-
diated by the spinal opioid system7. Intrathecal injection 
of dexmedetomidine resulted in a mild reduction in me-
chanical allodynia at lower doses and an antinociceptive 
effect at higher doses. Furthermore, intrathecal admin-
istration of morphine and dexmedetomidine produced a 

significant synergistic effect with regard to a spinally-
mediated mechanical allodynia. These results clearly 
confirmed the interactive role between both drugs.

Some investigators have suggested that morphine 
was ineffective against neuropathic pain in animal 
studies21,22, whereas others, in clinical studies7,14,23, have 
reported that opioids may alleviate neuropathic pain. 
They, however, measured only analgesic effects, not the 
mechanical allodynic component. Nicholas et al22, re-
ported that intrathecal morphine did not alter allodynia at 
doses up to 100 µg and a high-efficacy µ-opioid agonist 
exhibited a significant, dose-related antiallodynic action. 
Furthermore, this antiallodynic efficacy of morphine was 
regulated by cholecystokinin in the same neuropathic rat 
model. In contrast, morphine sulphate in doses of 90-150 
µg evoked a prominent behavioral syndrome suggestive 
of allodynia24. Clinical reports have suggested this phe-
nomenon may also occur in humans after large doses of 
intrathecal morphine25.

Table 1: ED50 (µg) and slope with 95% CI for dose-response curves of intrathecal drugs.

n ED50 (%95 CI) Slope (%95 CI)
Morphine       6 12.1 (5.98-23.79) 36.1 (17.2-45.1)
Dexmedetomidine  6 1.12 (0.91-1.87) 41.34 (38.0-57.3)

ED50: 50% effective dose, CI: confidence intervals, n: number of rats used in constructing the dose-response curve.

Table 2: ED50 (µg) and fractions (1/2, 1/4, and 1/8) of ED50 of each drug in combinations.
n combinations

Morphine ED50 + Dexmedetomidine ED50 6 12.1 + 1.12
½ of Morphine ED50 + ½ of Dexmedetomidine + ED50 6 6 + 0.56
¼ of Morphine ED50 + ¼ of Dexmedetomidine ED50 6 3 + 0.28
1/8 of Morphine ED50 + 1/8 of Dexmedetomidine ED50 6 1.5 + 0.14

ED50: 50% effective dose, n: number of rats.

Table 3: Incidence of side effects after intrathecal morphine, dexmedetomidine, and combination of both.

n: number of rats, *: p< 0.05.

Dose (µg)                          n               Sedation           Motor weakness          Urination                 
Morphine
  1  6                     ― ― ―                                      
  3 6                 1 (17%) ― ―                                                           
  10 6                 2 (33%)                       1 (17%) ―                                                                       
  30 6                 3 (50%)*                     2 (33%) ―
Dexmedetomidine

0.3 6 ― ―                             ―                                                                           
3 6 2 (33%) 1 (17%) 2 (33%))
6 6 3 (50%)* 2 (33%) 3 (50%)*                                                                
10 6 4 (67%)* 2 (33%) 6 (100%)*

Morphine + Dexmedetomidine
1.5 + 0.14 6 ― ―                             ―                                                                                                             
3 + 0.28 6 ― ―   __  
6 + 0.56 6 1 (17%) ― 1 (17%)                                                                    
12 + 1.12 6                2 (33%) 1 (17%) 2 (33%)




