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ABSTRACT

This study evaluates the effects @filoroquine phosphate on pain sensation in mice considering the fact tha
Chloroguine as s chemotherapic agent is known for its neurcitgeffect. The mice were divided into three gosu
of 10 mice each. While group 1 as the control, @ aras the test groups and group 1 received 0.2gdiplogical
saline i.p. while test groups 2 and 3 received lY&rttguman therapeutic dose) and 20ml/kg (pharmagicdd dose)
of Chloroquine respectively. The tail flick and formalin testsre@ised to assess pain sensation. In the tail tiisk
the latency of tail flick in group 2 and 3 werersficantly lower compared to the control group ol phases, thus,
showing an increase in pain sensation. In formtdsts, the frequency of right hind paw lick in gooR was
significantly higher compared to the control, reygngting an increase in pain sensitivity. The daratf hind paw
lick was not significantly different among the gpsu However, in phase 2, the duration of hind palvih group 2
was higher than control, showing an increase iromlrpain sensitivity. Our results suggest thGit|orogquine
phosphate increases pain sensation in mice.
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INTRODUCTION

In human history, malaria, especially that causeglasmodium falciparum is the world’s most devstahuman
parasitic infection. Malaria afflicts nearly 500 llioin people and causes some two million deathsh egar
(Breman,et at, 2001). It is widely distributed imetworld, especially in the tropical Africa becausfeits ever
increasing incidence of infection. Based on itsenghread and trenchant effects on human affawse efforts are
being made to find a more convenient drug with maii side effects for treatment of malaria. In vieivthis,

chloroquine has been the drug of choice for malaria treatment.

Chloroguine is a synthetic 4 amino —quinoline that has beenmtfainstay of antimalarial therapy until the recent
appearance of drug resistant strains of P.falcipgiMycek et al, 2000).It is commonly used in thermiotherapy of
malaria fever and as anti-inflammatory agent ingmas with rheumatoid arthritis or systemic lupugtieematosus
(Onigbogi,et al, 2000).

Chloroquine, however, has side effects among which are verynoomin black Africans (Ajayi,et al,1998). It
should be used cautiously in patients with hepdy&function and neurological or blood disorderssoAthe drug
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can cause electrocardiographic changes, sincesitahguinidine like effect of inactivating sodiumacimels and
preventing sodium influx, thus showing the rapidtupke during phase 0 as well as decreases the sfgphase 4
spontaneous depolarization (Mycek et al., 2000).

Most of these side effects are infrequent or mayriild and tolerable at normal doses of the drug trey are
reversible on withdrawal of the drug. For instammerneal deposits athloroquine may be asymptomatic or cause
mild photophobia (Laurence et al, 1999). It hasnbesported thathloroquine causes blurred vision as one of its
side effects, probably due to its effect on theridtgeniculation body of the thalamus (Ekanem @axton-Matrtins,
2000).

Amongst the known neurological side effectscbforoguine are psychosis, depression and dehlirum. It could
depress invitroneuronal activity, perhaps, throudgfibition of calcium channels as shown using theole cell
patch clamp method (O’shaughnessy et al., 2003p,A$tudies have showed tiGt oroquine reduces locomotive
activity and have a sedative effect (Musabayaras. £1999; Etimita et al., 2005; Odo et al., 2007).

However, in view of the neurologic and neurotoXieets ofchloroquine as reported, no report has been established
on its effects on pain behaviour. This studyefane, evaluates the effect Ghloroguine on pain in mice.

MATERIALSAND METHODS

Experimental animal/ groups: The animals were bred in the animal house, depattRlearmacology, University
Calabar. The animals were kept in the animal hafisgepartment of Human Physiology, University oflaber.
The animals have access to rodent laboratory clhhom faboratory depot at Okigwe in Abia State of &tig and
were fed for 3 weeks. The mice were used for thdysafter approval by the college ethical committee

For the experiment, a total of 30 thirty swiss miadeboth sexes were used. The animals were randasdigned
into three groups (1, 2 and 3). All animals werised under standard laboratory conditions and gikemaccess to
normal feed and clan tap water. Each group was roftdm (10) mice weighing 18-28g.

Drug administration: Group 1 animals (control) were administered wittn@l normal saline intrapentoneally (i.p).
Group 2 and 3 received 10mg/kg and 20mg/kghbdroquine phosphate (Glaxo, Nigeria) (1.P) respectively, as safe
dose having determined the LD50 as 367.18mg/kg.glikgof chloroquine served as the human therapeutic or low
dose group while 20mg/kg served as the pharmaamabgir high dose group. The drug was obtained from
University of Calabar Pharmacy and the adminisiratasted for 14 days.

Determination of pain sensitivity: The tail flick nociceptive assay was used to asskghe effort of pain
(D’Amour and Smith, 1941). In the tail flick teshe pain thresholds of mice are measured by usargwwater as

the tail flick of each mice. The latency was deteed by placing the distal part of the tail (ab@ucm) in the
warm water (4% — 49c) in order to minimize the damage of the tail skinile the thermometer was constantly
immersed into the hot water to determine the teatpes. A stopwatch was set and usually started ey the

tail of the mouse was immersed into the hot wate4%c. The stopwatch was stopped exactly when the mouse
flicked its tail from the hot water. The time waorded as latency of tail flick. The experimenswepeated after
one (1) hour for each mouse in the control andgesips.

On the other hand, the formalin test was perforrmedhe mice. The animals were injected with 0.2fR5%
formalin solution on their right hind paw with argyge and needle according to Hunskwar and Hol8{L%After
the formalin administration, the animals were isadaand observed for the first 5 minutes beforeas taken back
to the observation box. Each animal was then retlito its cage and allowed for thirty (30) minubedore it was
taken back to the observation box to be re-obsefiateanother 5 minutes.

Sample collection: The behaviours scored during the pain test incliksaring frequency, grooming frequency,
grooming duration, Frequency of right hind lick&ich, frequency of right hind paw attention, duratof attention.

Statistical Analysist: Data were then analysed using one-way analysisugdiivce (ANOVA) followed by post hoc

student’s t-test. Data were presented as mearentl&@t error of the mean (SEM) and were regardasthtistically
significant at a p<0.05.
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RESULTS

The results from the tail flick test showed thatrial 1, both human therapeutic (Low) and pharniegioal (High)
doses were significantly (p<0.001) lower comparethe control. However, pharmacological dose wasifcantly
(p<0.01) higher compared to therapeutic group

In trial 2, human therapeutic and pharmacologicsled were significantly (p<0.001 and p<0.01) loe@npared to
control .While pharmacological dose was signifitap<0.01) higher compared to the human therapeidse.

Latency of tail flick test in trial i & ii (Fig. 1):
Latency of tail flick is the time taken for the aral to flick its tail from the hot water.

The results from the tail flick test showed thattiial I, the mean latency of tail flick were 21.362.20sec for
control, 9.17_+0.89sec for therapeutic and 13.43#5sec for pharmacological group(s). From theillteboth
human therapeutic and pharmacological groups wgrefisantly (P<0.001) higher compared to the cohtAlso,
pharmacological group was significantly (P<0.0DHer compared to the therapeutic group.

In trial 11, the mean latency of tail flick were B3 +2.16sec for control, 13.52 6:98sec for therapeutic group and
19.28 +1.33sec for pharmacological group. The result shtlvat therapeutic group was significantly (P<0.01)
lower compared to the control. While the pharmagiaial group was significantly (P<0.01) higher comgzato the
control group and significantly higher than theréipeutic group (P<0.01).

Behaviour s scored in the observation box of formalin test.

Frequency of right hind paw lick (Fig 2): The frequency of right hind paw in the control gspawmith mean value of
8.40+ 1.20/5min, and therapeutic group had 16.8948min, while the pharmacological group was
11.20+1.39/5min,in the acute phase of the testhionic phase, the control was 1.20+0.58/5min, £1283 for
therapeutic group while 3.00£0.70 for pharmacolabgroup in the phase 2.

The result show that the therapeutic group wasfgigntly (p<0.001) and (p<0.001) higher comparedhe control
in phase 1 and 2 respectively. While pharmacoldégjoaup was not significant compared to the congraiup, but
was significantly (p<0.05) and (p<0.01) lower comguhto the therapeutic group in phase 1 and 2 ctspby.

Duration of right hind paw lick (Fig 3): In acute phase, the duration of hind paw lick w&2e92+6.53 sec for
control, 52.72+12.01sec for therapeutic and 34.08s€c for pharmacological groups. From the retdie was no
significant difference among the groups. In chropi@se, the duration of right hind paw lick mealuea were
3.04+1.34sec,for control,14.70+2.76sec,for theripeand 5.72+2.23sec,for pharmacological groupsuReshows
that therapeutic group was significantly (p<0.08igher compared to the control group, While phamwiegical
group was not significant compared to the contnaug but was significantly(p<0.01) lower comparedthe
therapeutic group.

Frequency of right hind paw attention (Fig 4): In acute phase, the mean values were:13.00+1.504/5ion
control, 24.80+3.6/5min for therapeutic and 16.8388min pharmacological group(s). From the reshéfrapeutic
was significantly (p<0.01) higher compared to tloatool and the therapeutic groups. In chronic phtse mean
values were:1.80+0.66/5min, for control, 2.60+090ih,for therapeutic and 1.50+0.50/5min, for phacolagical
group(s).The result shows that there was no signifi difference among the groups.

Frequency of rearing (Fig. 5): In acute phase, the mean values were:7.00£1.41/3arigontrol, 1.40+0.97/5min,
for therapeutic and 2.40+1.28/5min,for pharmacalabigroup(s).The result shows that both therapeatid
pharmacological groups were significantly (p<0.@lyer compared to the control group. There wasignificant
difference between the test groups. In chronic @hdke mean values were 3.60+1.07/5min, for control
1.60+0.37/5min for therapeutic, 2.40+0.96/5min, fonarmacological group(s).From the result, theres wma
significant difference among the groups.

Frequency of grooming (Fig. 6): In acute phase, the mean values were 3.80+0.86/famircontrol,
1.00+0.44/5min,for therapeutic and 2.80+0.66/5nwng@gharmacological group(s).The result shows thetapeutic
group was significantly (p<0.01) lower comparedttie control. The pharmacological group was not ifigant
compared to the control group and therapeutic grdapchronic phase, the mean values were: 5.413m20/
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control,2.80+0.73/5min therapeutic group and 5.403Bmin for pharmacological group.The result shaves

significant difference among the groups.

Duration of grooming (Fig. 7): In acute phase, the mean values were 8.88+2.8%dutrol, 2.00+1.02sec
therapeutic and 7.90+1.41 sec for pharmacologicalig(s). From the result, therapeutic group wasiaantly
(P<0.01) lower compared to the control group wiplarmacological group was not significant compawedhe
control but was significantly (p<0.05) higher comgzhto the therapeutic group.

In chronic phase, the mean values were 12.24+2c7T¥se control, 6.58+2.14sec for therapeutic groum a
12.06+3.08sec for pharmacological group. The teshdw no significant difference among the groups.
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Fig. 1: Comparison of latency of tail flick in thetail flick test between micetreated with therapeutic and
phar macological doses of Chloroquine with the control.
**=n<0.01 compared to control; ***=p< 0.001 compdr® control; !'= p < 0.01 compared to therapedtise

0O Control
25 .

[ Therapeutic Dose
= 90 * & Pharmacological dose
.L%

5 197 NS !

= T

Qﬂf lO i T K%k

2 1l

g 5 NS !
0 .

Phase |

Phase Il

Fig. 2. Comparison of frequency of hind paw lick during thefirst and second phases of theformalin test in
micetreated with therapeutic and phar macological doses of Chloroquinewith the control.
**=p< 0.01 compared to control; ***=p< 0.001 comparto control; '=P<0.05; !!= p< 0.01 compared tertipeutic
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Fig. 3: Comparison of duration of hind paw lick during thefirst and second phases of the formalin test in
micetreated with therapeutic and phar macological doses of Chloroguinewith the control.
NS=Not significant compared to control; ***=p< @0 compared to control; !!'=p< 0.01 compared todpeutic
dose.
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Fig. 4: Comparison of frequency of hind paw attention during thefirst and second phases of the formalin test
in micetreated with therapeutic and pharmacological doses of Chloroguine with the control.
NS=Not significant compared to control; **=p< 0.6dmpared to control
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Fig. 5: Comparison of frequency of rearing during thefirst and second phases of the formalin test in mice

treated with therapeutic and pharmacological doses of Chloroquine with the contral.
NS=Not significant compared to control; **=p< 0.6dmpared to control
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Fig. 6: Comparison of frequency of grooming during thefirst and second phases of the formalin test in mice
treated with therapeutic and pharmacological doses of Chloroquine with the contral.
NS=Not significant compared to control; **=p< 0.6@mpared to control.
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Fig. 7: Comparison of duration of hind paw grooming during thefirst and second phases of the formalin test
in micetreated with therapeutic and pharmacological doses of Chloroquine with the control.
NS=Not significant compared to control; **=p< 0.8@mpared to control; != p< 0.05 compared to theutip
dose.

DISCUSSION

Tail flick is a process that involves radiant hedtich is applied on the animals tail when the anifels
discomfort, there is a sudden tail movement (lakf as designed by D"Amour and Smith (1941).He present
experiment, the tail flick test showed significatifferences (Fig 1) among the groups (1, 2 and i8) the test
groups (2 and 3) having low latency of tail flicidicating increase in pain sensitivity.

The formalin test was another model used in tegpizig sensation in animals as designed by HunskadHole
(1987).The formalin test is made of two phases,aitite phase and the chronic phase. In the cabe dbrmalin
test in the present experiment, the frequency amdtibn of hind paw lick, frequency and durationhifid paw
attention were used to assessed the change irpgiercef pain sensation in the animals. Mice wHigdl more pain
will exhibit more of these behaviours. The frequeand duration of hind paw lick and hind paw atiemin the test
groups were significantly higher compared to thate®, thus, indicating increased in pain. Alsodecrease in
frequency of rearing and frequency and duratiogrobming shows an increased in pain sensation.

This study reveals that there was a significanteiase in pain sensitivity both during the acutesphand chronic
phase of pain in the experimental groups comparidd tve control. This increase may be due to thease of
chemical pain excitants such as bradykinin, seintohistamine, acetycholine, prostaglandin and ewiytic

enzymes which stimulate chemosensitive free nendings (pain receptors) and excite pain by makimgjrt
membranes more permeable to ions and greatly dertba threshold for stimulants of pain recept@syton and
Hall, 2006).
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Also, experimental findings have indicated that stabce P and bradykinins participate in early phabkde
histamine, serotonin and prostaglandins are inebivethe late phase (Shibata et al., 1989). Morésprobably
enhances the opening of the TRPV1(transient rec@gtential vanilloid receptor 1) a ligand —gatedi@n receptor
which is permeable to NaCa and other cation causing depolarization and tidtiaof action potential (Wang and
Woolf,2005). However, the mechanism by whi@ifiloroquine increase pain sensitivity in mice is not certain.

In conclusion, the administration 6hloroquine phosphate may induce pain sensations in a dose dependemtenan
However, our finding appears not to have any berafapplication in man.
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