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Evaluation the antinociception effect of chronic use of buspirone and effect of that
in tolerance to morphine analgesia in mice
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Objectives: Several studies indicate that central serotonergic neurons have important role in morphine analgesia and tolerance.The
aim of this study was to investigate possible role of 5-HT s receptors by chronic administration of buspirone (partial agonist of 5-
HT, 4 receptors) in producing analgesic effect and on development of tolerance to analgesic effect of morphine using hot plate
test. Methods: Experiments were performed on adult male mice weighing between 20 and 25 g. The control mice (n=8) had daily
i.p. injection of morphine (Smg/kg/day). In the vehicle and test groups before injection of morphine (Smg/kg/day, i.p.), we
injected vehicle of buspirone (saline normal: 0.5 ml/kg/day;i.p.) and buspirone (5, 7.5 and 10 mg/kg/day, i.p.) respectively and
the hot-plate test just before and 30 minutes after the morphine injection performed once every 5 days. Experiments were
continued for 5 days after the attainment of tolerance to.analgesic effect of morphine. In the another three groups, we injected
only buspirone (5, 7.5 and 10 mg/kg/day, i.p.) and the hot-plate test just before and 30 minutes after the buspirone injection
performed once every 5 days for the evaluation of the analgesic effect of buspirone in chronic uses. Results: Chronic injection of
buspirone (5, 7.5 and 10 mg/kg/day, i.p.) significantly delayed tolerance to morphine analgesia (p<0.05). In addition, chronic
administration of buspirone (5, 7.5 and 10 mg/kg/day, i.p.) produce significant analgesic effect (p<0.05). Conclusion: The results
confirmed the important role of 5-HTj, receptors in analgesia and the development of tolerance to morphine and may dissolve
clinical problems due to long duration of opioides administration. However, the exact mechanism of interaction between
serotonergic and opioidergic systems:is not clear and remains to be elucidated.

Key words: Buspirone, 5-HT, receptors, D, receptors, Morphine, Tolerance, Analgesia.

-( 5-HTys ) - 5-HT)s
(n=8) : .
) ( mg/kg/day) : ( mg/ke/day)
() mg/kg/day) (/ mlke/day
( / mg/kg/day)
(p<0.05) () mg/kg/day) .
(p<0.05) () mg/kg/day)
5-HT) s
D2 5-HT1A
*Corresponding Author: Dr Mohammad Charkhpour, Assistant : *

Professor, Faculty of Pharmacy, Tabriz University of Medical - . -
Sciences, Tel: 0411-: 3372250; Fax: 0411-3344798; E-mail:
charkhpourm@yahoo.com



I+

_ —

(1)

()

() 5HT,

o D,

(TEMAD.CO., Tehran, Iran)

- | mlkgday, ip.)
( mg/kg/day, i.p.)

( / mg/kg/day, i.p.)

I+
-~

(cut-off time)

)

(-)
(-)
(-)
( )
()
5-HTa
5-HTa
()
(1-pP) ~( - )-
() o
1-PP . D, 5-HTia
(-) CNS
oy 5-HTa
) ( - )
(
()

()



v

Tukey one way ANOVA
P<0.05 . (- ) ( )
(p<0.05)
(Latency Time)
( / mg/kg
%MPE
( ) %MPE = [(TL-BL)/Timey.orr — BL] * 100
) MPE = Maximum Possible Effect
) ( TL= Test Latency time
( / BL= Base Latency time
( ) (%MPE)
mean + S.EM
w
[N
s
2
Day
- ) (n=7-8) (mean+S.E.M.) %MPE ( /)
(***P<0.001  *P<0.05) (S) ( mg/kg/day,i.p.) (/ ml/kg/day,i.p.
M=Morphine, S=Saline, MPE=Maximum Possible Effect
Os &M 0OB(5mg/kg) BB(7.5mg/kg) BB(10mg/kg)
1004 _
80%
ar eos
§ 40% |
20%
0%
-20% J
1 5 10 15 20 25
Day
( mg/kg/day,ip.) ( 1/ mg/kg/day,i.p.)
(S) . (n=7-8) mean+S.E.M. (%MPE) (n=7-8)

M=Morphine, S=Saline, MPE=Maximum Possible Effect . (**+*p< | *ep< [ xp< [ )



15 _

13 |

11 |

AUC(%MPExDay)

y =3.015x +5.09
R?2=0.994

100% -

80%

60% |

%MPE

40% |

20%

0% -

-20% J

M=Morphine,

Buspirone(mg/kg/day)

() mg/kg/day,i.p.)

&M OM+B(5mg/kg)
B M+B(7.5mg/kg) EM+B(10mg/kg)

*k

Day

( 1/ mg/kg/day,i.p.)
(n=7-8) mean+S.EM. (%MPE) ( mg/kg/day,ip.)
MPE=Maximum Possible Effect . (F*xp< | *Ep< [ ) (M)

mg/kg
( p<0.001)



Yva

20 -
19 |
= 18 |
g 17 Y
N 16 L
T 15 b
S 14 | y = 0.855x + 14.987
g 13 R®=0.9137
< 12 |
11 |
10
75 10
Buspirone(mg/kg/day)[+Morphine]
( / mg/kg/day,i.p.)
100% aM
’ 7 BIM+B(5mg/kg)
80% *k !B(Smg/kg)
60% |
i
a
= 40%
X
20% 4
0%
-20% 20 25
Day
( mg/kg/day,i.p.) ( mgkg)
M) (n=7-8) mean+S.E.M. (%MPE)

()

5-HTia

(*p< ! *p< /)

(5-HT)s

()

( - ) 5HT,

()

(053



()

o ( - )
(-)
(] mgke)
) ( ) 8-OH-DPAT
( )
()

W
RS
O

5-HTia

(down-regulation)

8-OH-DPAT

>\

5-HTia

(down-regulation)

(053

) 5-HTs
()
()
)
—u
() (
)
)
(
()
(
) 5-HTs
() D,

5-HTaanc

()

(1-pP)

www.SD.ir



5- References:

1.

11.

Vihavainen T., Mijatovic J., Piepponen T.P.,
Tuominen R.K., Ahtee L. Effect of morphine
on locomotor activity and striatal monoamine
metabolism in nicotine-withdrawn mice,
Behav Brain Res., 2006, 173:85-93.
Sastre-Coll A., Esteban S., Garcia-Sevilla J.A.
Supersensitivity of 5-HT;, autoreceptors and
alpha2-adrenoceptors regulating monoamine
synthesis in the brain of morphine-dependent
rats, Naunyn Schmiedebergs Arch Pharmacol.,
2002, 365:210-219.

Rusakov D.J., Borisova E.V., Tronnikov S.I.,
Kuznetzova M.N., Veretinskaya A.G.,
Gamaleya N.B., Sudakov S.K. Biochemical
resistance to development of morphine-
dependence in rats: biogenic amines, its
receptors and antibodies, Drug Alcohol
Depend., 1992, 30:289-92.

Vetrile L.A., Basharova L.A., Igon'kina S.L,
Trekova N.A., Evseev V.A. The effect of
catecholamine and serotonin antibodies -on
pain sensitivity and the development of
morphine tolerance in experimental 'drug
addiction, Biull Eksp Biol Med., 1993,
116:453-455.

Ahtee L., Attila L.M. Cerebral monoamine
neurotransmitters in opioid withdrawal and
dependence, Med Biol., 1987,65:113-119.
Nemmani K.V.S., Mogil J.S. Serotonin-GABA
interactions in the modulation of mu and
Kappa—opioid analgesia, Neuropharmacology,
2003, 44:304-310.

Dyuizen L.V., Deridovich LI., Kurbatskii
R.A., Shorin| V.V. No=ergic neurons of the
cervical nucleus of the rat brain in normal
conditions and after administration of opiates,
Neurosci Behayv Physiol., 2004, 34:621-626.
Tao R., Auerbach S.B. Increased extracellular
serotonin in rat brain after systemic or
intraraphe administration of morphine, J
Neurochem., 1994, 63:517-524.

Fang L.H.,, Zhang Y.H., Ku B.S.
Fangchinoline inhibited the antinociceptive
effect of morphine in mice, Phytomedicine,
2005, 12:183-188.

. Arends R.H., Hayashi T.G., Luger T.J., Shen

D.D. Cotreatment with racemic fenfluramine
inhibits the development of tolerance to
morphine analgesia in rats, ] Pharmacol Exp
Ther., 1998, 286: 585-592.

Akaoka H., Aston-Jones G. Indirect
serotonergic agonists attenuate neuronal
opiate withdrawal, Neuroscience., 1993,
54:561-565.

. Eison A.S., Temple D.L. Jr. Buspirone:

review of its pharmacology and current

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

o Dz 5-HT1A

perspectives on its mechanism of action, Am
J Med., 1986, 80:1-9.

Sussman N. The potential benefits of
serotonin’ receptor-specific agents, J Clin
Psychiatry., 1994, 55 Suppl:45-51.

Zuideveld K.P., Rusic-Pavletic J., Maas H.J.,
Peletier L.A., Van der Graaf P.H., Danhof M.
Pharmacokinetic-pharmacodynamic
modeling of buspirone and its metabolite 1-
(2-pyrimidinyl)-piperazine  in  rats, J
Pharmacol Exp Ther., 2002, 303:1130-1137.
Sugimoto Y., Takashima N., Noma T.,
Yamada J. Inhibitory effects of the 5-HT4
receptor agonist buspirone on stress-induced
hyperglycemia in mice: involvement of
insulin and a buspirone metabolite, 1-(2-
pyrimidinyl)piperazine (1-PP), Biol Pharm
Bull., 2005, 28:733-735.

Edwards D.J., Chugani D.C., Chugani H.T.,
Chehab J., Malian M., Aranda J.V.
Pharmacokinetics of buspirone in autistic
children, J Clin Pharmacol., 2006, 46:508-
514.

Raghavan N., Zhang D., Zhu M., Zeng J.,
Christopher L. Cyp2D6 catalyzes 5-
hydroxylation of 1-(2-pyrimidinyl)-piperazine,
an active metabolite of several psychoactive
drugs, in human liver microsomes, Drug
Metab Dispos., 2005, 33:203-208.

Liang JH., Wang X.H., LiuR.K., SunH.L.,
Ye X.F.,  ZhengJ.W.  Buspirone-induced
antinociception is mediated by I-type calcium
channels and calcium/caffeine-sensitive pools in
mice, Psychopharmacologia, 2003, 166:276-283.
Nayebi A.R., Charkhpour M. Role of 5-HT 5
and 5-HT, receptors of dorsal and median
raphe nucleus in tolerance to morphine
analgesia in rats, Pharmacol Biochem Behav.,
2006, 83:203-207.

Zarrindast M.R., Sajedian M., Rezayat M.
Ghazi-Khansari M. Effect of 5-HT receptor
antagonists on morphine-induced tolerance in
mice. Eur J Pharmacol., 1995, 273:203-207.
Jolas T., Aghajanian G.K. Opioids suppress
spontanous and NMDA-induced inhibitory
postsynaptic currents in the dorsal raphe
nucleus of the rat in vitro, Brain Res., 1997,
755:229-245.

Jolas T., Nestler E.J., Aghajanian G.K.
Chronic morphine increase GABA tone on
serotonergic neurons of the dorsal raphe
nucleus: Association with an up-regulation of
the cyclic AMP pathway, Neuroscience, 2000,
95:433-443.

23-Tao R., Auerbach B. Involvement of the
dorsal raphe but not median raphe nucleus



25.

26.

217.

28.

29.

30.

in morphine-induced increase in serotonin
release in the rat forebrain, Neuroscience,
1995, 68: 553-561.

Liu YP, Wilkinson LS, Robbins TW. Effects
of acute and chronic buspirone on impulsive
choice and efflux of 5-HT and dopamine in
hippocampus, nucleus accumbens and
prefrontal cortex, Psychopharmacology, 2004,
173:175-185.

Syvalahti E., Penttila J., Majasuo H.,
Palvimaki E.P., Laakso A., Hietala J.
Combined treatment with citalopram and
buspirone: effects on serotonin 5-HT,, and 5-
HT,c receptors in the rat brain,
Pharmacopsychiatry, 2006, 39:1-8.

Tunnicliff G. Molecular basis of buspirone's
anxiolytic action, Pharmacol Toxicol., 1991,
69:149-156.

Done C.J.G., Sharp T. Biochemical evidence
for the regulation of central noradrenergic
activity by 5-HT;, and 5-HT, receptors:
Microdialysis studies in the awake and
anaesthetized rat, Neuropharmacology, 1994,
33:411-421.

Mahmood I, Sahajwalla C. Clinical
pharmacokinetics and pharmacodynamics of
buspirone, an anxiolytic drug, Clin
Pharmacokinet., 1999, 36:277-287.

Beani L., Bianchi C., Ferraro L., Morari M.,
Simonato M., Spalluto G., Tanganelli S.
Alpha-2 adrenoreceptor-mediated decrease in
gamma-aminobutyric acid outflow in cortical
slices and synaptosomes during morphine
tolerance, J Pharmacol Exp Ther., 1991,
258:472-476.

31

32.

33.

34.

35.

36.

37.

Milanes M.V., Puig M.M., Vargas M.L.
Simultaneous changes in hypothalamic
catecholamine levels and plasma
corticosterone concentration in the rat after
acute morphine and during tolerance,
Neuropeptides., 1993, 24:279-284.

Airio J., Attila M., Ahtee L. Regional differences
in cerebral noradrenaline turnover in mice
withdrawn from repeated morphine treatment and
tolerance to the effects of acute morphine,
Pharmacol Toxicol., 1995, 77:196-203.

Airio J.,, Ahtee L. The involvement of
noradrenergic transmission in the morphine-
induced locomotor hyperactivity in mice
withdrawn from repeated morphine treatment,
Br J Pharmacol., 1999, 126:1609-1619.
Zhang Y.Q., Yang Z.L., Gao X., Wu GC.
The role of 5-hydroxytryptamine;, and 5-
hydroxytryptamine;g receptors in modulating
spinal nociceptive transmission in normal and
carrageenan-injected  rats, Pain, 2001,
92:201=211.

Millan MJ., Colpaert F.C. Attenuation of
opioid antinociception by 5-HT;, partial
agonists in the rat, Neuropharmacology, 1990,
29:315-318.

Oyama T., Ueda M., Kuraishi Y., Akaike A.,
Satoh M. Dual effect of serotonin on
formalin-induced nociception in the rat spinal
cord, Neurosci Res., 1996, 25:129-135.

Harris G.C., Aston-Jones G. Augmented
accumbal serotonin levels decrease the preference
for a morphine associated environment during
withdrawal, = Neuropsychopharmacol., 2001,
22:75-85.



