Available online awww.aexpbio.com

RESEARCH ARTICLE Annals of Experimental Biology
2014, 2 (4):21-27

ISSN : 2348-1935

Anti-inflammatory, antipyretic and antinociceptive activities of Orally
Administered Aqueous Extract ofCarica papaya Seeds in Animal Models.

YUmana, Uduak E., Timbuak, J. A., 'Danladi, J, 2Samuel Asala,
3Joseph Hambolu and*Anuka J. A.

!Department of Human Anatomy, Ahmadu Bello Univergiaria, Nigeria
’Department of Human Anatomy, University of Abujayja, Nigeria
3Department of Veterinary Anatomy, Ahmadu Bello Brsity, Zaria, Nigeria

“Department of Pharmacology, Ahmadu Bello Univerdityia, Nigeria
Correspondence: ueumana@abu.edu.ng
(Received: 16/08/14) (Accepted:17/11/14)

ABSTRACT

It is generally agreed that medicinal plants andittproducts are safer than their synthetic coupgets, however
some plant products may prove efficacious but Hewetherapeutic index or safety margin. Carica pgpdruits,

leaves, seed and latex are used medicinally folouarailments. This study was designed to evaliltgotency of
aqueous extract of Carica papaya seeds as an afiéimnmatory, antipyretic and antinociceptive in mal models
treated orally with 100mg/kg and 1000mg/kg for gre8 and 4 respectively. Antipyretic studiess done using
15% suspension of Brewer’s yeast in Wistar rate @&htinociceptive activity was done using writhingthod in
mice and tail immersion method in Wistar rats. Rmti-inflammatory study was done using the xylemiced ear

oedema test and Carrageenan—induced paw oedema.reBudts showed there was a significant decrease in

temperature after 120 mins for both extract grolfs. the antinociceptive activity, there was no yesia with tail
immersion test while the writhing test producesi4.and 17.4% inhibition for groups 3 and 4 respedlii. In the
Carrageenan—induced paw oedema, the extract tesindt have significant effect while the xylene-iretl ear
oedema test showed inhibitions of 27.72% and 34 8&r%roups 3 and 4 respectively. In Conclusiocaih be said
that aqueous extract of Carica papaya seed extnast minimal anti-inflammatory and antinociceptivetigties
with the tested doses in the used animal models batter antipyretic activity.
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INTRODUCTION

According to Dawson, historians know little abouppbcrates, the physician often referred to as féiber of
medicine". However, we do know that he was a stradgpcate of the use of medicinal plants to preask cure
diseases [1]. The history of medicinal plants tgnately connected with the history of civilizatiodccording to the
world health organization, about 80% of the popafatn many third world countries still use tradital medicine
(medicinal plants) for their primary health careedo poverty and lack of access to modern medi@heWHO
therefore approved the use of herbal products #dronal policies and drug regulatory measures ideorto
strengthen research and evaluation of the safetyefficacy of these products [3]. Farnsworth aigldo-worker
in1985 reported that of the 119 plant derived drligied by WHO study, 74% were discovered as altresfu
chemical studies to isolate the active compounsigsaesible for the use of original plant in traditb medicine [4].
Carica papaya(Pawpaw) is a tree like herbaceous plant in timeiljacaricaceae It is believed to have its origin
from the low lands of Eastern Central America, frtaxico to Panama [5[Carica papayas a known medicinal
plant in that it contains substances that can leel fisr therapeutic purposes. These substancesrecarpors for
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chemopharmaceutical synthesis as such this planb&an used traditionally in cases of kidney faillow sperm
count, dental care and remedy for fibroids in weg&]. This plant has been recommended as arulm@iogenic,
anti-amoebic, anti-fungal, anti-microbial, anti-taun, hypolipidaemic and employ in wound-healinghait, free
radical scavenging activity, diuretic activity, tagnic activity and antifertility activity [6,7]According to Mojica-
Henshawet al, the product improves immunity against commoredtibns and enhances body functioning [8].
Fever is a clinical indicator of a host responsgyally to a microbial infection. The conventionaéw is that
infectious agents e.g., Gram-negative bacteriacantieir products that invade the body activate omuclear
phagocytes that then produce and release pyroggttkines. These, in turn, are transported by thedstream to
the ventromedial preoptic area (VMPO) of the antehypothalamus, the “fever producing center”, avl they act
and lead to elevation of body temperature [9-12]inHAs the second leading cause of medically relaterk
absenteeism, resulting in more than 50 million lwsetkdays each year [13]. Medicinal herbs have hesad as a
form of therapy for the relief of pain throughoustory [14].The treatment of rheumatic disordearsarea in which
the practitioners of traditional medicine enjoyrpatge and success [15]. Considering that the ingsbrtant
analgesic prototypes (e.g. salicylic acid and momghwere originally derived from plant source #tudy of plant
species traditionally used as pain killers showdsben as a fruitful research strategy in the bezfroew analgesic
and anti-inflammatory drugs [16]. Apart from this,is believed that some current analgesia-induadnggs as
opioids and Non-Steroidal Anti-Inflammatory DrugdSAIDs) are not useful in all cases because ofr thigie
effects and low potency [17]. For instance, morphiauses acute morphine poisoning, hypotensiorendiemce
etc, while the NSAIDs are associated with gastnitation, bleeding, ulcers and perforation [18]s A result
searches for other alternatives are still essemdessary and beneficial. Inflammation is a pgsoghere white
blood cells and plasma leave the blood vessel anidtg the surrounding tissues where they relebsenicals that
protect the body from infection, bacteria and wsfd9]. Inflammation is a protective attempt by thganism to
remove the injurious stimuli and to initiate thealieg process. In some diseases, the body's imisystem triggers
an inflammatory response when there are no foreigpstances to fight. The body responds as if notisgles are
infected [20].

MATERIALS AND METHODS

Collection and identification of plant material

The ripeCarica papayafruit (Homestead variety) were purchased from dpen market in Zaria, Kaduna State
between the months of November and December amd identified and authenticated in the Department o
Biological Sciences, Ahmadu Bello University, Zaridnhe voucher number 0911 was obtained and sanesitegp

in the herbarium for future reference. The seed®wemoved, air dried under shade for a week aed tioarsely
powdered and used for extraction.

Extraction of plant material

The extraction was done in the Department of Phaognaosy and Drug Development of Ahmadu Bello Ursitgr

Zaria. The powdered material was weighed and waser used to soxhlet weighed portion of the powdeesst.
The soxhleted material in the distilling pot wasrtlconcentrated under reduced pressure using rg etaporator
and the obtained residue (crude extract) were veeighihe crude extracts were stored at room temperand used
for the study.

Test for anti-inflammatory activity

Carrageenan—induced paw oedema in ratedal inflammation in rats was induced as descriyedinteret al.,
[21]. Carrageenan (Sigma-Aldrich, Poole, UK) wasgared as a 1% W/V solution in 0.9% saline, no nioae 24
hours before use (Morris, 2003). Animals were we@jhrandomised into groups (n=5), and kept for kv
acclimatise to the laboratory conditions. Animalsrev divided into 4 groups. An injection of 0.1nfl B
Carrageenan suspension was given into the right fuiat of each rat under the subplantar aponeurdsis test
group rats (groups 3 and 4) were given orally 106 1800mg/kg of aqueous extracts of plants one betore the
Carrageenan injection while the controls were githen1ml/100g body weight of 2% Tween80 in nornadinge 1h
before Carrageenan injection for the control gréupnd the reference group 2 received 150 mg/kgrisgPaw
volume measurement was determined by wrappingce miecotton thread round the paw of each rat agasoring
the circumference with a meter rule [22,23,24] Aete measurement is dependent on near immobilithepaw
and to this end; the rats were placed in a plasstrainer and the tail and paws left free. Thizcpdure was done
prior to (Carrageenan) injection, and at 1, 2, &nd 5h after injection. The percentages of oedmdition in
drug treated rats versus control were calculatétyube following formula:

% Inhibition= [(V control-V treated)/ V control] x 100
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Where V control= mean oedema volume in rats inrodiet] group and V treated = oedema volume of eatin
test group.

Xylene Induced Ear Oedema (Weight Parameter).

The animals used in this study method were mic&ddinto eight groups (n=5), they were fasted oigdt and
allowed access to watead libitum The animals were administered with drugs andaeidras follows; group 1
received normal saline (0.2ml), group 2 dexameth@s@5mg/kg), while the test groups (3 and 4) ra¢se
administered 100 and 1000mg/kg of aqueous extrh@avica papaya One hour after administration, each animal
was administered 0.03ml of xylene using microppéRiamond) on anterior and posterior surfacesefright ear
lobe. The left ear was considered as control. Gne hfter xylene administration, the animals weaeri§iced by
chloroform anesthesia and both ears were removiecul@ sections were taken, using a cork borehdiameter

of 6 mm, and weighed. The percentage of ear oedenaalculated based on the left ear without xy[@bg

Inhibition (%) = 100[1-(Et/Ec)] where

Et= Average oedema of the treated group
Ec= Average oedema of the control group

Antipyrexic Studies

Four groups of five (5) Wistar rats each were uged5% suspension of Brewer's yeast was preparddiaad for
induction of fever. A digital thermometer was irted into the rectum, and the initial temperatumeswecorded.
Any animal with a temperature above 37.2°C wasuwgadll. Fever was induced by injection of 10mg/kdybo
weight of Brewer’s yeast suspension subcutaneauodliye back below the nape of the neck. Food walsdrawn
but they were allowed access to water till aftex gxperiment. They were kept for 18 hours followinbich
temperatures were taken again; only animals wityliemperature of at least 38°C and those thatahaihimum
of 1°C rise in temperature were used for the tégfueous extract 100 and 1000mg/kg body weight was
administered orally according to body weight tougr@ and 4 while Paracetamol tablet (Emzor brara) evushed
and diluted with distill water and administered Ilrdo group 1 at a dose of 150mg/kg body weighbsffive
control) and a mixture of normal saline and 2% Tn&fewas administered orally to group 2 (negativetrad) at a
dose of 1ml/100g body weight. The rectal tempeestuvere then recorded at 30 mins time intervals a0, 60, 90,
120, 150 and 180 minutes after administration sif étract.

Test for antinociceptive activity

Acetic Acid — Induced Writhing In Mice: Swiss mice weighing between 25-30gm were dividéal dhgroups of 5
mice each, with two treatment and two control geufYrithing was induced by the method of Kosteal., [26].
The test groups 3 and 4 were administered 100 8admg/kg body weight of aqueous extractafica papaya
orally, while the control group 1 received 0.2mkmal saline orally. The reference group 2 recei¥88 mg/kg
body weight of aspirin orally. The animals weretéasfor 16 h prior to the treatments. One hourrdfeatment, the
mice were injected intraperitoneally with 0.2ml 3% acetic acid solution (Merck Chemicals Ltd. Gemg)ato
induce the writhing. The number of abdominal cdogtms (writhing) and stretching with a jerk ofettind limb
were counted between 5 and 15 minutes after aaeiticinjection (A writhe is indicated by abdomirmanstriction
and full extension of hind limb). The responsele &xtract and aspirin treated groups were compaitbdhose of
the animals in the control group (0.2ml saline a8 Tween80). Percentage protections against wgthinvement
(% inhibition of writhing) were taken as an indebamalgesia and it was calculated as follows:

% Inhibition=Wr (Control) — Wr (test group) / Wr @@trol) X 100
Where Wr = Mean number of writhing.

Tail Immersion Method

Analgesia was assessed according to the methodinfet al, [27]. Mice were divided into four groups of five
each. They were held in position in a suitablera@ser with the tail extending out. Three to foentimetres (3-4
cm) area of the tails were marked and immersedénwater bath thermo-statistically maintained atG1The
withdrawal time of the tail from hot water (in seds) was noted as the reaction time or tail fliatehcy. The
maximum cut-off time for immersion was set at 16c®ls to avoid the injury of the tissues of taiR énl of 0.9%
NaCl and 2%Tween 80 solution was administered tdrobanimals; and intraperitoneal (IP) pentazodifeng/kg
body weight as reference drug. Plant extracts isedaf 100 and 1000mg/kg were given orally by iatign to
groups 3 and 4 respectively. The initial reading waken immediately before administration of texd atandard
drugs and then 60, 90, 120,150 and 180 minutes tafteadministration. A criterion for analgesiaswaithdrawal
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time of more than 6 seconds. (The criterion forlgesia was post drug latency greater than two tithespre-drug

average latency) [28]

RESULTS AND DISCUSSION

The beneficial medicinal effects of plant materiglpically result from the combinations of secondaroducts
present in the plant [29]. Several compounds irinlychlkaloids, flavonoids, lignans, phenols angéeres have
been isolated fronCarica papayaLinn seed [30,31,32]. According to Adenege al., in traditional medicine,
Carica papayalinn seed is used for its hepatoprotective, ardbdiic, antihypertensive, analgesic, anti-

inflammatory and antimicrobial properties [33].

Table 1: Anti-inflammatory effects of orally administeredC. papaya extracts on xylene-induced ear oedema

Group 1 Group 2 Group 3 Group 4
Mean+SEM Mean+SEM Mean+SEM Mean+SEM
Parameters N/S Dexamethasone 15mg/kg Ag100mg/kg | Aq 1000mg/kg
Rt ear (mg) 17.62+0.413 13.078+0.171 16.040+0.1214.940+0.121
Lt ear (mg) 9.90£0.342 10.32+0.312 10.46+0.174 H0o22
Difference (mg)| 7.72+0.080 3.046+0.234 5.58+0. .2[L8 5.02+0.198
% Inhibition _ 60.54 27.72 34.97
N=5 Data expressed as MeantSEM

Table 2: Anti-inflammatory effects of orally administeredC. papaya seed extracts on Carrageenan induced paw oedemarats

. / GLOUp 1 Group 2 Group 3 Group 4
Time | N Sﬁﬂg";gengo ASA 150mg/Kg ﬁ)%”rﬁg/‘f(z Aqueous 1000mg/kg
0 mins 2.77+0.039 2.71+0.083 2.76+0.085 2.74+0.024
1Hour 4.12+0.066 3.74 +0.278 4.21+0.043 4.15+0.058
2 Hours 5.70+0.125 4.52+0.086** 5.75+0.111L 5.45+0.181
3 Hours 6.47+0.059 3.77+0.248** 6.34+0.04) 5.98+0.039
4 Hours 6.25+0.040 3.45+0.158** 6.11+0.09y 5.88+0.039
5 Hours 6.17+0.022 3.06+0.091** 5.98+0.068 5.79+0.118
N =5 Data expressed as MeaniSEM p<0.05%, p<0’001

Table 3: Anti-inflammatory effects of orally administeredC. papaya extracts on carrageenan induced paw oedema in rats

Group 1 Group 3 Group 4
N/S+2%Tween80 Group 2 Aqueous | Aqueous 1000mg/kg
Time 1ml/100g ASA 150mg/Kg | 100mg/kg
0 mins 2.77+0.039 2.0 0 0
1 Hour 4.12+0.066 9.4 0 0
2 Hours 5.70+0.125 20.8 0 4.3
3Hours 6.47+0.059 41.9 2.3 7.8
4 Hours 6.25+0.040 44.8 2.2 5.8
5 Hours 6.17+0.022 50.4 3.0 6.1

Percentage (%) Inhibition of Paw Diameter with Gesponding Time Intervals

Table 4: Antipyretic effects of orally administeredC. papaya seed extracts on Wistar rats

. Group 1 Group 2 Group 3 Group 4

Time N/SZﬁ’f;Igv;genSO PCM 15(§)mg/kg Aqueous 1%Omg/kg Aqueous lgOOmg/kg
0 mins 38.92+0.09 39.0+0.08 38.72+0.12 38.88+0.05
30 mins 38.68 +0.73 38.56 +0.51 38.68 +0.07 38@D%E

60 mins 38.88 +0.07 38 +0.03** 38.72 #0.13 38.6240.

90 mins 38.82 +0.09 37.68 £0.02* 38.56 +0.10 380120*
120 mins 38.76 +0.08 37.34 £0.13*4 38.36 £0.14 8718.27
150 mins 38.58 £0.10 37.04 £0.12*4 38.22 +0.07* G+0.14*
180 mins 38.7 +0.13 36.88 £0.04* 37.98 +0.05** 64 +£0.05**
Mean Temperature (°C) Values with CorrespondingeTintervals p<0.05*, p<0.001**

Table 5 Antinociceptive activity of C. papaya seed extracts; acetic acid writhe test Showing Mea~rithing response

Group 1 Group 2 Group 3 Group 4
N/S+ 2% | Aspirin 150mg/Kg | Aqueous | Aqueous 1000mg/kg
Parameters Tween80 100mg/kg
Mean writhing | 35.60+1.249 8.80+0.374** 34.0£0.71 29).51*
% Inhibition _ 75.2 4.5 17.4
N =5 Data expressed as MeaniSEM P<0.05*, P<0.001*
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Table 6: Antinociceptive activity of C. papaya seed extracts; tail immersion test Showing Tail Widrawal Time (Secs) With
Corresponding Time Intervals

Group 1 Group 3
Time N/S+2%Tween80 P pent('f\;zr(;)cuireezlomg/kg Aqueous Aquecijrslig(;lOmg/kg
1ml/100g 100mg/kg
0 mins 2.50+0.224 3.0+0.447 2.6+0.36]7 2.8+0.200
60 mins 2.74+0.20 4.2 +0.374* 3.0+0.316 2.8+0.374
90 mins 2.80+0.20 6.0+0.316** 3.2+0.20 2.8+0.20
120 mins 2.7+0.20 6.4+0.510** 3.4+0.245 3.0+0.316
150 mins 2.7+0.20 8.2+0.663** 2.8+0.374 3.0+0.548
180 mins 2.840.374 8.8+0.490** 3.4+0.40 3.8+0.374
N =5 Data expressed as MeaniSEM P<0.05* P<0101

Its use as an anti-inflammatory remedy is not gitpjustified by the result of this extract stu@n xylene-induced
ear oedema (Table 1), the extract at the diffedbsges showed some degree of inhibition which wase do
dependent. Aqueous extract 100mg and 1000 mg/kyg beight showed some percentage inhibitions of 2%.7
and 34.97%, respectively. They were however mus$ tlean the inhibitory effect shown by 15mg/kg bedyjight
of dexamethasone which was 60.54%. Table 2 ancb@ssthe results of the anti-inflammatory effectsooélly
administeredC. papayaextracts on Carrageenan paw oedema in rats. giaeefi in Table 2 shows that aspirin had a
significant effect on the paw circumference whemmpared to groups 1, 3 and 4 as the oedema and was
significantly different from these groups from tBi& hour reaching a peak by th8 Bour. After the first one hour of
administration, aspirin had 9.4% inhibition onlytvthe extract showing none (Table 3). By the fifthur, the there
was a significant inhibition by aspirin 50.4% whibjueous extract 100mg/kg body weight had 3.0% and
1000mg/kg body weight had 6.1%. In this model, sitendard drug, aspirin (150mg/kg body weight, Igyal
produced a greater anti-inflammatory effect atialles, inhibiting the development of oedema from finst to the
fifth hour in percentages of 9.4%, 20.8 %, 41.9%84and 50.4% respectively (Table 3). In a simimdy using
methanol extract ofarica papayaseed at 300mg/kg body weight resulted in 61% réoluin paw oedema which
was nearly equivalent to that of 10 mg/kg body \Wweinf the standard drug aspirin. These maybe spelifterence
as the variety used here was the homestead vaitietgy also be as a result of the solvent usedahvis alcohol as
against water used in this study. The developmé&onedema in the rat paw after the injection of ageenan has
been described as having two phases. The firsiepttasts immediately after injection and last anrh@he second
phase of swelling begins after 1 hour and remdinsugh 3 hours; this is due to the release of pgtahdin-like
substances [34,35]. It has been reported thaséitend phase of oedema is sensitive to both diyicaeful
steroidal and non-steroidal anti-inflammatory ager@enerally NSAIDs strongly inhibit the second ghaof
Carrageenan-induced oedema while some others tiidoth phases [34,35]. The pyrexia induced redtts the
activity of Brewer’s yeast because of its abilitydause infections, tissue damage and inflammaifiba. resultant
infections serves as a pyrogenic stimulus and yregens are phagocytised by the Kupffer cells, rogtes,
macrophages etc. leading to the release of cytekiGgtokines have the capacity to raise the sattpdi normal
body temperature. Temperature was taken at 0, B09@ 120, 150, and 180 minutes. After 60 minsehgas a
significant difference in paracetamol treated grain@n compared to negative control group, but agsid®0mg/kg
and 1000mg/kg body weight were still not signifitarifferent from control. The 1000mg/kg body whktgextract
group produced a significant decrease in tempearattier 90mins. However, aqueous 100mg/kg stillrditlshow
any significant difference in temperature untikeaft20 mins and this remained so for the remaiéihgnins of the
experiment as shown on Table 4. The 100mg/kg boeight group produced the least effect on tempegzatnile
paracetamol group produced the most significargceffThe results obtained with acetic acid induaeithing are
shown in Table 5. The reference drug (aspirin) tiedaqueous extract at 1000mg/kg had significeferéince with
the control group while group 3 (100mg/kg body virtjgshowed no significant effect on the number lmd@minal
contractions when compared to the negative cogtmmlip 1. However the percentage inhibitions weng @enall
when compared to that of group 1 showing 75.2%0dahid 17.4% respectively for groups 2, 3 and 4s Tieans
that the extract has very little effect on perigthigrains as the writhe test is used to test foipperal analgesia.
However the control drug aspirin produced 7.60+0.8&ithes and it was significantly different comedrto the
other treated groups, producing a 75.2% inhibitidmen compared with the control group treated witbrrival
Saline+Tween80. The Negative control group produ82d0+0.678 writhes. Acetic acid induced writheais
sensitive procedure in detecting analgesic effécinedicinal agents [36]. This pain mechanism isidweld to
involve local peritoneal receptors [37]. Intrapeméal administration of acetic acid releases pgtestalins and
sympathomimetic system mediators like prostaglaB#{PGE2) and prostaglandin GF@GF21) and their levels
are increased in the peritoneal fluid [38]. The ahthal constriction observed during the test isted to the
sensitization of nociceptive receptors by thesetaglandins. It is therefore possible that aqueoaisact ofCarica
papayahave significant effect by inhibition of the syn#éie or action of prostaglandins, thereby havingbindry
effects on peripheral pains. This did not precltiie fact that it might have done this centrally dethe need for
the tail immersion tests that are most sensitivecdatrally acting analgesics. The results obtainéith Tail
immersion test are shown in Table 6. At 60 ming-fpeatment pentazocine produced significant difiee
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(p<0.05) from control group 1 with a withdrawal timé42 +0.374. This was the trend up to 180 minasghe
withdrawal time kept increasing. The withdrawal girfor the extract groups remained low throughoet 180
minutes and was not significantly different frone tbontrol group 1. At 180 minutes the times whe&tQ.374,
8.8+0.490, 3.4+0.40 and 3.8+0.374 for groups 1 m@gpectively with only group 2 showing significatifferent
when compared to control group 1. The result indgdhat the effect of the extract on central pambition is
practically nonexistent as the tail test is for tcah analgesia. The little observed anti-inflammmgatand
antinociceptive activities of aqueous extracCafrica papayamay be due to a combination of different biologica
constituents rather than any single compound, biagit contains alkaloids, flavonoids and théetpenoids and
polyphenolic compounds [30]. Recent reports hage aidicated that many flavonoids possess antvinfhatory
activity [32]. In addition to this, studies havesalshown that flavonoids and saponins isolated fabout 50 plants
possess analgesic and anti-inflammatory activitggsnst several experimental models in mice arsd[8&,40,41].

CONCLUSION

In conclusion it can be said that aqueous extra@asica papayaseed extract has minimal anti-inflammatory and
antinociceptive in the tested models, but a gremtépyretic activity.

However, the exact mechanism by whiChrica papayaseed extract produce these effects is subjectrtbefu
studies.
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