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Opioid receptors have been pharmacologically classified
as W, O, k and & We have recently reported that the
antinociceptive effect of morphine (a p-opioid receptor
agonist), but not that of B-endorphin (a novel p/e-opioid
receptor agonist), is attenuated by whole body irradiation
(WBI). It is unclear at present whether WBI has differential
effects on the antinociceptive effects of p-, 5-, k- and e-opioid
receptor agonists. In our current experiments, male ICR
mice were exposed to WBI (5Gy) from a “Co gamma-source
and the antinociceptive effects of opioid receptor agonists
were assessed two hours later using the hot water (52°C) tail-
immersion test. Morphine and D—AlaZ,N-Me-Phe4,Gly-ol-
enkephalin (DAMGO), [D-Pen’-D-Pen’|enkephalin (DPDPE),
trans-3,4-Dichloro-N-methyl-N-[2-(1-pyrrolidinyl)- cyclohexyl]-
benzeneacetamide (U50,488H), and B-endorphin were tested
as agonists for , 3, k, and e-opioid receptors, respectively.
WBI significantly attenuated the antinociceptive effects of
morphine and DAMGO, but increased those of B-endorphin.
The antinociceptive effects of DPDPE and US0,488H were
not affected by WBI. In addition, to more preciously
understand the differential effects of WBI on p- and e-
opioid receptor agonists, we assessed pretreatment effects of
B-funaltrexamine (B-FNA, a p-opioid receptor antagonist)
or B-endorphin, ,, (B-EP, ,;, an e-opioid receptor antagonist),
and found that pretreatment with B-FNA significantly
attenuated the antinociceptive effects of morphine and B-
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endorphin by WBI. B-EP,,, significantly reversed the
attenuation of morphine by WBI and significantly attenuated
the increased effects of B-endorphin by WBI. The results
demonstrate differential sensitivities of opioid receptors to
WBI, especially for p- and e-opioid receptors.
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Fig. 1. Effect of whole body irradiation (WBI) on antinociception
mediated by the p-opioid receptor. Mice were whole body irradi-
ated with 5 Gy of y-ray, and allowed to rest for 120 min. Morphine
(1 png/5 pl) or DAMGO (5-25 ng/5 pl) was injected into the mouse
third ventricle. Antinociception was assessed 20 min after agonist
injection in the 52°C hot-water tail-flick test. % MPE denotes the
percentage of the maximal possible effect. The antinociceptive
effect of morphine (1 pg) was significantly attenuated by WBI
("p<0.001), compared with morphine alone. The effects of
DAMGO (5-25ng) were significantly attenuated by WBI
("p<0.01), compared with DAMGO alone. All data points are the
means + S.EM. (n=7-8).
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Fig. 2. Effect of WBI on antinociception mediated by the d-opioid
receptor. Mice were whole body irradiated with 5 Gy of y-ray, and
allowed to rest for 120 min. DPDPE (5-25 pg/5 ul) was injected
into the mouse third ventricle. Antinociception was assessed 20
min after agonist injection in the 52°C hot-water tail-flick test. WBI
did not affect the antinociceptive effect of DPDPE (5-25 pg). All
data points are the means = S.E.M. (n = 7-8).
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Fig. 3. Effect of WBI on antinociception mediated by the «-opioid
receptor. Mice were whole body irradiated with 5 Gy of y-ray, and
allowed to rest for 120 min. U50,488H (30-60 pg/5 pl) was injected
into the mouse third ventricle. Antinociception was assessed 20 min
after agonist injection in the 52°C hot-water tail-flick test. WBI did
not affect the antinociceptive effect of U50,488H (30-60 nug). All
data points are the means + S.E.M. (n = 7-8).
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Fig. 4. Effect of WBI on antinociception mediated by the novel e-
opioid receptor. Mice were whole body irradiated with 5 Gy of y-
ray, and allowed to rest for 120 min. B-Endorphin (0.2-1 pg/5 pl)
was injected into the mouse third ventricle. Antinociception was
assessed 30 min after agonist injection in the 52°C hot-water tail-
flick test. WBI significantly increased the antinociceptive effect of
B-endorphin ( »p<0.01 and p<0.05 for 0.2 and 1 pg, respec-
tively), compared with B-endorphin alone. All data points are the
means £ S.E.M. (n = 7-8).
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Fig. 5. Effect of B-funaltrexamine (B-FNA), a p-opioid receptor
antagonist, on combined treatment of (Left) morphine (1 pg, i.c.v.)
or (Right) B-endorphin (1 pg, i.c.v.) with WBI (5 Gy). B-FNA
(10 ugz significantly attenuated combined effect of morphine and
WBI ("p <0.05). The increased combined effects of -endorphin
with WBI also significantly attenuated by B-FNA (10 pg)
( p<0.001) compared with B-endorphin plus WBI alone. All
data points are the means = S.E.M. (n = 6-7).
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Fig. 6. Effect of B-endorphin, ,, (B-EP, ,,, i.c.v.) on combined treat-
ment of morphine (1 pg, i.c.v.) or B-endorphin (1 pg, i.c.v.) with
WBI (5 Gy). (Left) B-EP,,; significantly reversed the attenuated
antinociceptive effects of morphine by WBI (**p <0.01), com-
pared with morphine plus WBI alone. (Right) B-EP,,, significantly
reversed the increased antinociceptive effects of B-endorphin by
WBI (“p <0.01), compared with B-endorphin plus WBI alone. All
data points are the means = S.E.M. (n = 6-7).
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