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ABSTRACT

The present study was aimed to investigate theplperal effects of chlorpheniramine and ranitidinedatheir
relationship with cholinergic system on the somatén in rats.The somatic pain was induced by using formalin
test. The effects of H1 and H2 receptor antagonidttorpheniramine and ranitidine, respectively, fammalin-
induced pain was studied in rats. Physostigmine atrdpine were subcutaneously injected alone arsb ah
combination with chlorpheniramine and ranitidine. orffmalin 1% produced biphasic pain response.
Chlorpheniramine and ranitidine significantly redatthe second phase of pain (p<0.05). Physostigirdoses
0.4mg/kg significantly reduced the second phagmif. Atropine (2 mg/kg) had no significant effiecthe first and
second phases. Pre-treatment of chlorpheniraminem(kg) before physostigmine (0.4mg/kg) prevented
physostigmine induced antinociception. RanitidirdOnfg/kg) before physostigmine (0.4mg/kg) signiflgan
suppressed the antinociceptive effects of physostey Atropine before chlorpheniramine and ranitelireversed
the analgesic effects of chlorpheniramine and idimie. These results indicate that physostigming theen able to
inhibit the somatic pain through the cholinergic snarinic receptors. Both of the histamine H1 and rnd@eptor
antagonists have analgesic effects and histaminébtitznot H1 antagonist probably is involved in tralgesic
effects induced by physostigmine.
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INTRODUCTION

Pain is usually created due to destruction or dantaga tissue caused by chemical, thermal, mechlaaitd

electrical triggers [1]. It usually appears in tidense acute and chronic forms and both of themater some
problems in human and can prevent from doing thly dativities as a limiting or disabling factoroFthe same
reason since the human recognized pain, he wamttgifind its reason and the way of eliminatingntthe studies
done by American Pain Society, just in the US, Sllion people in different ages suffer from paindamore than
100 million dollars is spent in order to controéithpain [2, 3]. New attitudes in discovering threkgesic drugs deal
with cholinergic factors, cyclooxygenase 2 inhibitoopioids influencing specific receptors, NMDAcegtor

antagonists, GABA agonists, tramadol-like agent$ smon [4]. Recently, anti-histamines have beersidered as
the analgesic factors. The analgesic effects afrphieniramine (histamine H1 receptor antagonist) r@mitidine

(histamine H2 receptor antagonist) have been regdrn acetic acid-induced visceral pain [5]. Diéfet reports
have been presented for the role of histamine ld2pter in pain responses. Zolantidine, H2 antaggassing the
blood-brain barrier, reduced the pain in the tiggkfand the hot-plate tests and also reduced miadgasic effect of
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morphine in tail-flick test [6]. On the other hanthe role of acetylcholine as the cholinergic agbrand
cholinesterase inhibitor which are totally calledolinomimetic has been confirmed in modulating paimd
analgesia [7].

In the tail-flick and visceral pain induced by acedcid tests in rats, the analgesic effects haenbreported from
the intraperitoneal injection of physostigmine [8f some cases, there is interaction between tktarhine
antagonists and cholinergic agents in the brainpamgbheral tissues. For example, in the yawnirtgper induced
by physostigmine, the role of both histamine H1 &t&dreceptors has been reported [9]. Thereforeatimeof this
study, the investigation of the effects of histaenil and H2 receptors on the formalin-induced smnpatin and
also its relationship with cholinergic system itsrin order to determine the mechanism of actiahiateraction of
effects of these drugs in pain process.

MATERIALSAND METHODS

Animals

Healthy adult male Wistar rats, weighing 200-25@gewused in this experimental study. Rats were taiaied in
groups of six per cage in 12-hours light-dark cy@ight on at 07:00hr) at controlled ambient tengere
(20-23 °C) withad libitum food and water. All experiments on animals werdgumed with observing registered
and international ethics for working with laborat@nimals and according to the guideline of Natidnatitute of
Health.

Drugs

Drugs used in the present study included chlorpherine maleate, ranitidine hydrochloride, physaostige
(Eserin), atropine sulfate, formaldehyde solutifmmrfialin 37%, Merck, Germany). All drugs were puashd from
Sigma-Aldrich Company in Germany. The drugs wessalved in normal saline.

Nociceptive testing

Formalin test was used for induction of pain. Befperforming the test, rats were placed individuadl Plexiglas

observation chamber (25x30x%30 cm) for three suoeesisys and each day for 30 min in order for therbecome
compatible the work method and to minimize the @ffeof the pain reducer factors such as the stésew

environment [10]. In this experiment, intraplanit@ection of formalin was used in order to createl énvestigate
the somatic pain; this is known as formalin test bas been innovated by Dennis & Dubuisson. Formielt is the
important animal model in the study of the acutegglberm inflammatory pain [10]. For evaluating fbemalin pain

was used mirror pain apparatus. This device isistath from the following parts: a steel frame whantains a
slot for putting the glass, a rectangular steehtber from Plexiglas in dimensions of 25x30x30 croider for

putting the animal, a mirror which is put in tharfre of device at an angle of 45 degrees. Mirrorevals able to
observe the animal’s ventral surface. After 30 rteéswf adaptation period in the chamber, the aninza slowly

brought out and after tying it with hands, the fatim solution 1 % in a volume of 50 microliter wagected

subcutaneously in the ventral surface of the rightl paw by using the needle gauge 29[11,12]. Tie pehavior
including licking and biting the injected paw wasorded in 5-minutes intervals for one hour.

The obtained results were assessed by using sivaglexnalysis of variance (ANOVA) and then they wanalyzed
by Duncan test and all data was expressed meamdatd error of mean and evaluated in the sigmifiedevel of
P < 0.05[13].

RESULTS

The results obtained from the present study indat#hat the intraplantar injection of formalin 1ribiiced biphasic
pain response (the first phase 0-5 min and thenseg@hase 20-45 min after injection of formalin).eTh
intraperitoneal injection of chlorpheniramine atsds of 5, 10 and 20mg/kg and ranitidine at dose20p#0 and
80mg/kg did not have a significant effect in thestfiphase of pain. The intraperitoneal injectiorldbrpheniramine
at doses of 5mg/kg did not have a significant ¢ffedile the doses of 10 and 20mg/kg significaméguced the
pain response in the second phase (p<0.05). Raweitat doses of 20mg/kg did not have a signifiedféct in the
second phase of pain, but the doses of 40 and &@nsggnificantly reduced the pain response in #word phase
(p<0.05) (Figure 1).
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Figure 1: Effectsof intraperitoneal (i.p) injection of chlorpheniramine and ranitidine on formalin induced somatic pain
Values are means + SEM (n=6).* P<0.05 significast gontrol group

The subcutaneous injection of physostigmine atsla$®.2, 0.4 and 0.8mg/kg suppressed the paironsgpin the
second phase significantly (p<0.05). Atropine is@®f 2mg/kg had no significant effect in the fiastd second
phases of pain. The pre-treatment of atropine bgbbiysostigmine at dose of 0.4 mg/kg prevented gdtiggmine
induced analgesia (Figure 2).
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Figure 2: Effects of subcutaneous (s.c) injection of physostigmine and atropin on formalin induced somatic pain
Values are means + SEM (n=6).* P<0.05 significast gontrol group.

Chlorpheniramine at dose of 20mg/kg before the gtaneous injection of physostigmine at dose of @/m
insignificantly inhibited the antinociceptive effscof physostigmine. The intraperitoneal injectmfnranitidine at
dose of 40mg/kg before physostigmine at dose aih@/Kg significantly prevented by the antinociceptieffects
induced by physostigmine (p<0.05). Pre-treatmenth watropine before chlorpheniramine and ranitidine
insignificantly reversed the antinociceptive effectf chlorpheniramine and ranitidine in the resgon$ pain
induced by formalin (Figure 3).
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Figure 3: Effects of cholor pheniramine and ranitidine interaction with physostigmine and atropin on formalin induced somatic pain
Values are means + SEM (n=6).* P<0.05 significaat ontrol group. physostigmine (0.4mg/kg).

DISCUSSION

In this study, after the intraplantar injectionfofmalin 1 %, the behaviors of licking and bitingetinjected paw
were created in the intervals of 0-5 min and tha toime of 20—45 min after the injection. Regagito the fact that
in these 5 minutes intervals, the pain reaction veag much more intensive than the other 5 minirtevals, we
can concluded that the pain has been created iphase (the first phase 0-5 min and the seconce@@sA5 min
after injection) and the pain response has redbeédeen the two mentioned phases. After injectioforonalin in
concentrations of 1, 2.5 and 5 % and in volumeg0o&nd 50 microliter in the rats, the incidenceaih responses
has been reported in two-phase [14,15]. Howevesinimals for example rabbits and sheep, the respoessed by
the injection of formalin at doses of 5 and 10 9% heen reported in a one-phase [16]. Thereforgwthgohase pain
order created in the present study is compatibtk thie mentioned studies. However, the obtainedltsefom this
study about the pain responses induced by fornabtncompletely consistent with our previous findirand the
findings of the others.

The results of present study indicated that phigwste induced antinociceptive effects and atropntgbited the
analgesic responses induced by physostigmine. shiug/s that physostigmine probably plays a role adufating

pain through the muscarinic cholinergic receptdisere are several evidences that confirm the iettenice of
physostigmine in modulation of pain. The subcutasdajection of physostigmine has produced thenatceptive
effects in the neuropathic pain model in rats. As tnuscarinic receptor antagonist, atropine hasrsed the
analgesic effects induced by physostigmine [1780Ah the tail-flick tests and the visceral paiduned by acetic
acid in mice, the antinociceptive effects have begrorted cause by intraperitoneal injection ofgasgigmine [8].
In a study, the intrathecal injection of physostigenhas been able to suppress the pain responseeithcby
formalin in both phases [18]. According to thesedfings, also the results of this study are consistéth the

previous studies. In the present study, both histard1l and H2 receptors induced antinociceptivea$f In some
reports, it has been referred that some of theamiste H1 and H2 receptors have created in labgratoimal

models [19]. In the formalin test, the intraper#ahinjection of chlorpheniramine and cimetidines maduced the
pain response induced by formalin in mice [14, 1B]a study, it has been reported that the intitgezal injection
of chlorpheniramine and ranitidine has induced gest effects in the visceral pain model in rafs [ another
study, the subcutaneously injection of dex-chlorptagnine and ranitidine has suppressed the pairavieh
induced by formalin in mice [20]. The results ohtad from this study are also in accordance withntiestioned
findings.

In this study, ranitidine but not chlorpheniramiindibited the antinociceptive effects induced bygistigmine,
and atropine could not reverse the suppressingtsfté both histamine antagonists. These resutis/shat there is
probably an interaction between the histamine H&peors but not H1 receptors with the physostigmime
modulation of pain and analgesic effects. In a wtudwas determined that ranitidine, but not faitioe has
increased acetylcholine in the myenteric neuralvogk in guina pigs [21]. Also nizatidine and raditie but not
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famotidine (histamine H2 receptors antagonistsgh#ad stimulation effects in the acetyl cholinesderactivity and
bicarbonate secretion in the duodenum of rats [PRis difference in findings is probably relatedtbe type of the
used test and also the kind of the used histamitaganists. Positive and negative interactions hese been
reported in the other physiologic actions such asory and learning, yawing, secretion of gastrid &, 23, and
24].

CONCLUSION

In conclusion, according to the findings of thisdst, it can be concluded that physostigmine has laéée to inhibit
the nociception induced by formalin through the caumic cholinergic receptors. On the other harathtof the
histamine H1 and H2 receptors antagonists havecewlthe antinociceptive effects through reducing plain
intensity in the second phase; and the histaminerd¢2ptors antagonist but not H1 probably interferehe
analgesic effects caused by physostigmine. In dadeslarifying the effect mechanism, it is necegda investigate
the other histamine receptor antagonists in theratiodels, too.
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