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Effective pain relief in rodent models while reducing drug dosage is

an important challenge. Therefore, the aim of the current study was to
examine the effect of nefopam and medetomidine individually or in
combination for acute pain relief in mice. The study revealed the type of
drug interaction between them at the level of pain analgesia, as well as
evaluating the safety margin of both drugs in mice.
The median effective dose for both drugs was determined using the hot
plate test at 55+1°C by administering various doses of each drug via
intraperitoneal injection using the up-and-down method. The writhing test
was also used to detect the efficiency of visceral pain relief. Acute toxicity
of both drugs was determined by calculating the median lethal dose for
each.

The median effective dose of nefopam was (5.66) mg/kg,
intraperitoneally, and for medetomidine (93.05) mg/kg, intraperitoneally.
Injection of medetomidine at a fixed dose with nefopam led to a
significant decrease in the median analgesic dose of nefopam by (44)%.
Administration of both drugs together at twice the median analgesic dose
completely prevented visceral pain (induced by acetic acid) (100)%
compared to administering each drug alone and with the control group.
Isobolographic analysis revealed that injecting both drugs together at a
ratio of 1:1 and 0.5:0.5 of the median analgesic dose of each resulted in a
synergistic interaction at the level of pain relief. The interaction
coefficient (Y) values were 0.92 and 0.58, respectively. The median lethal
dose for nefopam and medetomidine was (78.41) mg/kg,
intraperitoneally, and (1230.75) mg/kg, intraperitoneally, with safety
indices of 14 and 13 respectively, indicating a wide safety margin for both

drugs.
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Injection of different doses of nefopam (3, 6, and 12) mg/kg,
intraperitoneally, and medetomidine (50, 100, and 200) mg/kg,
intraperitoneally, resulted in dose-dependent pain relief. The highest
analgesia was achieved at a dose of 200 mg/kg of medetomidine at 30
minutes post-injection (17.6+0.03) seconds, with the percentage of
maximum possible effect (%MPE) at 90%. While the high dose of
nefopam 12 mg/kg had the highest effect (12.50+£0.56) with %MPE of
80% at 30 minutes post-injection compared to lower doses. The
medetomidine dose of 50 mg/kg and nefopam dose of 3 mg/kg failed to
produce analgesia, indicating that the effect of both drugs is dose-
dependent.

Injecting both drugs together at sub-analgesic doses (nefopam 3 mg/kg
and medetomidine 45 mg/kg) produced pain relief at a rate of (100%),
while each drug alone at the same doses failed to produce analgesia.
Medetomidine caused a modification in the kinetics of nefopam in blood
plasma, represented by a significant increase in nefopam concentration at
different times post-injection. There was also a significant increase in
maximum concentration (Cmax) by 59%, area under the concentration
curve (AUC) by 148%, and elimination half-life (t1/2) by 71%, while the
total clearance of the drug significantly decreased by 60% compared to
nefopam alone. Thus, medetomidine prolonged the stay of nefopam in
blood plasma and reduced its elimination in mice, indicating a synergistic
interaction at the kinetic level.

Injection of nefopam and medetomidine at low doses (3 and 45 mg/kg,
respectively) led to a significant decrease in neurological behavior and
motor activity in mice, represented by a significant decrease in the
number of squares crossed, rearing frequency, sniffing frequency, and
hedgehog posture in the open field compared to each drug alone and with

the control. There was also a significant increase in the period of the
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dorsal immobility response test and the duration of the negative geotaxis
test.

The study concludes that there is a synergistic drug interaction
between medetomidine and nefopam at both dynamic and kinetic levels
in relieving acute thermal and visceral pain. Combining them reduces the
required doses and side effects associated with injecting each drug alone,
thus making this combination useful for developing safer and more
effective treatments with lower doses for pain relief, which can be utilized

in multimodal therapy protocols.



