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ABSTRACT

In oral glucose tolerance tests conducted with muettic extract of fruits of Momordica cochinchinensthe
extract at doses of 50, 100, 200 and 400 mg pelokg-dependently reduced blood glucose levelaitoge-loaded
mice by 23.6, 27.4, 39.5, and 47.5%, respectivelgtandard antihyperglycemic drug, glibenclamideaalose of
10 mg per kg, reduced blood glucose level by 35M4&tandard acetic acid-induced pain model in mite
extract at the afore-mentioned four doses redutednumber of pain-induced abdominal constrictiomanriice,
respectively, by 44.1, 50.0, 52.9, and 55.9%. Added analgesic drug, aspirin, when administeredntice,
reduced the number of abdominal constrictions byl 4hd 61.8, respectively. Taken together, the ametiic
extract demonstrated significant antihyperglyceamd analgesic potential and so can be a sourcesfficacious
blood glucose lowering and pain-relieving drug(s).
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INTRODUCTION

Momordica cochinchinensi@.our) Spreng is a vinous plant belonging to thec@bitaceae family and is widely
cultivated in the Southeast Asian countries incilgdBangladesh for its fruits, which are cooked aodsumed as
vegetable. It is known as Spiny Bitter Gourd in Estgand as kakroal in Bengali. The plant has etmedicinal
uses and several pharmacological activities haee beported for the plant or plant parts.

In Rajshahi Division of Bangladesh, paste of leaaed fruits are used topically for treatment of hago, ulceration
and fracture of bones. The seeds are used as @gesi®d in the treatment of ulcers, sores, andwtigin of liver
and spleen. The roots are given in rheumatismiig. fruits and seeds are used to treat flatulem&@r eater Khulna
Division of Bangladesh [2]. A hypoglycemic oleanamigerpenoid, 2’-O-beta-D-glucopyranosylmomordirtias
been reported from leaves of the plant [3]. Chdladtierol has been reported from the tubers ofpiheat [4]. A
triterpenoid ester 3,29-di-O-(p-methoxy)benzoylrilgta-8-ene-3alpha,29-diol-7-one has been repdirat seeds
[5]. Carotenoids like beta-carotene, lycopene, aathin and beta-cryptoxanthin has been isolated fraits [6].

Aqueous extract of fruit reportedly inhibited theogth of colon 26-20 adenocarcinoma cell line, $ganted in
Balb/c mice [7]. Extract of seeds was found to hav®eneficial effect on healing of gastric ulce8s Beed extract
has been shown to induce apoptosis and cell cystan human gastric carcinoma cell lines SGC78&%d MKN-
28 cells [9]. Seed extract also suppressed migradiod invasion of human breast cancer ZR-75-3G ¢&D].
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Various solvent extracts of seeds also has anthabmpotential [11]. Two tripenoidal saponins, ndyngypsogenin
3-O--D-galactopyranosyl(®2)-[a-L-rhamnopyranosyl(#%3)]-B-D-glucuronopyranoside and a quillaic acid
glycoside has been isolated from seeds, the latierpound demonstrating anti-inflammatory activity RAW
264.7 cells [12]. Fruit extract has been reporteexert a hypoglycemic effect in alloxan-inducealditic rats [13].

Diabetes is a chronic disease when the pancreastcaroduce enough insulin or the body cannot &ffely utilize
the insulin produced by the pancreas. The diseaclearacterized by high blood glucose levels amdrapidly give
rise to other complicated factors like cardiovaaculisorders, diabetic retinopathy, nephropathy, meuropathy.
The World Health Organization (WHO) estimates thetre than 220 million people worldwide had diabetes
2004, and diabetes deaths will double between 20@52030. Almost 80% of diabetes deaths occur\indad
middle income countries [14]. The disease is rgpidaching endemic proportions in Bangladesh. demographic
study conducted with 7541 adults aged 35 yearsarenit was found that 9.7% had diabetes and 2hdéopre-
diabetes [15]. Juvenile diabetes is also on theinsBangladesh [16]. The problem is compoundethbyfact that
the rural and urban slum population of Bangladesinot afford or lack access to proper diagnostitad, modern
doctors, and diabetic medications. Furthermordy dgections of insulin appear cumbersome to mpegple.

Pain is another common affliction suffered by roils of people in Bangladesh and indeed throughautvorld on
a daily basis. Pain can arise from injuries or spoa can be a problem associated with diseasescliiacer and
rheumatoid arthritis. The majority of the people Rdngladesh are rural and urban slum dwellers. cgtire
involves hard labour resulting in body pain. A huggction of the urban slum dwellers work as cowmsivn
labourers or rickshaw pullers, which again involtesd labour, resulting in body, muscle or joininp&Vhile over-
the-counter drugs like aspirin or paracetamol ckeviate pain, these drugs can produce gastricratice or
hepatotoxicity from over-dosage or prolonged usé& [B]. The illiterate rural and urban slum dwedléake these
drugs without proper consultation with physicianad end up with adverse effects of these drughoatth no
proper statistics are available, anecdotal evidenggests that these drugs are being over usdtetpebple.

The plant kingdom can form a novel source for afédnle and newer efficacious drugs. Towards an &@ffec
mitigation of diabetes and pain, we had been syatieaily screening the common plants of Bangladestich can
help the poorer segments of the urban populationvels as the rural population to more readily tréla¢se
afflictions [19-26]. Towards that objective, themaf the present study was to evaluate the antigyypeemic
(through oral glucose tolerance tests or OGTT)amalgesic (through acetic acid-induced pain mast) potential
of the fruits ofM. cochinchinensiswhich fruits are readily available in the counand affordable by all segments of
the population.

EXPERIMENTAL SECTION

Plant material collection
Fruits of M. cochinchinensisvere collected during August 2013 from a local ke&iin Dhaka city, Bangladesh, and
taxonomically identified at the Bangladesh Natiodalbarium (Accession Number 38,758).

Preparation of methanolic extract of fruits
Fruits were cut into small pieces, air-dried in #fede, and 100g of dried and powdered fruits wegteacted with
methanol (w:v ratio of 1.5, final weight of the et 9.59).

Chemicals and Drugs
Glibenclamide, aspirin, and glucose were obtaineunf Square Pharmaceuticals Ltd., Bangladesh. Alerot
chemicals were of analytical grade.

Animals

Swiss albino mice, which weighed between 17-20¢ewesed in the present study. The animals werer@utdiom
International Centre for Diarrhoeal Disease ResgaBangladesh (ICDDR,B). The animals were acclipeatifor
three days prior to actual experiments. The studg wonducted following approval by the InstitutioAaimal
Ethical Committee of University of Development Ahative, Dhaka, Bangladesh.
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Oral glucosetolerancetestsfor evaluation of antihyperglycemic activity

Oral glucose tolerance tests were carried out ashpeprocedure previously described by Joy andaui27] with
minor modifications. Briefly, fasted mice were gpaa into six groups of five mice each. The varigusups
received different treatments like Group 1 receivetiicle (1% Tween 80 in water, 10 ml/kg body wéjgind
served as control, Group 2 received standard dyligefclamide, 10 mg/kg body weight). Groups 3-6ereed
methanolic fruit extract (MEMC) at doses of 50, 1@00 and 400 mg per kg body weight. All substangese
orally administered. Following a period of one hoall mice were orally administered 2g glucosedifgbody
weight. Blood samples were collected 120 minutésr dfie glucose administration through puncturiegrh Blood
glucose levels were measured by glucose oxidaskeoa¢®8]. The percent lowering of blood glucoseelewvere
calculated according to the formula described below

Percent lowering of blood glucose level = (1 &/W) X 100,

where W and W. represents the blood glucose concentration inegtilamide or MEMC administered mice
(Groups 2-6), and control mice (Group 1), respetyiv

Analgesic activity evaluation through abdominal writhing test

Analgesic activity of MEMC was examined as previgusescribed [29]. Mice were divided into sevengys of
five mice each. Group 1 served as control and wdmirdstered vehicle only. Groups 2 and 3 were wrall
administered the standard analgesic drug aspiridoaes of 200 and 400 mg per kg body weight, reésede
Groups 4-7 were administered MEMC at doses of B0, 200 and 400 mg per kg body weight, respectively
Following a period of 60 minutes after oral admirion of standard drug or MEMC, all mice were
intraperitoneally injected with 1% acetic acid atl@ese of 10 ml per kg body weight. A period of Shotes was
given to each animal to ensure bioavailability antset of chemically induced irritation of aceticida¢30],
following which period, the number of abdominal stiittions (writhings) was counted for 10 min. Tpercent
inhibitions of abdominal constrictions were cal¢athaccording to the formula given below.

Percent inhibition = (1 — WW,) X 100

where W and W, represents the number of abdominal constrictionsrithings in aspirin or MEMC administered
mice (Groups 2-7), and control mice (Group 1), eesipely.

Acute toxicity test

Acute toxicity test was conducted as previouslycdeed [31]. Mice were divided into nine groupsclearoup
consisting of six animals. Group 1 was given 1% @w&80 in normal saline (2 ml per kg body weight)eTother
eight groups (Groups 2-9) were administered, rasmdg, 100, 200, 300, 600, 800, 1000, 2000 and0361® of
MEMC per kg body weight. All animals were closeligserved for the next 8 hours to notice any behawsiou
changes or mortality and were kept under closerghten for the next two weeks.

Statistical analysis
Experimental values are expressed as mean * SEdkpémdent Sample t-test was carried out for statist
comparison. Statistical significance was consideodak indicated by a p value < 0.05 in all ca2€3.[

Preliminary phytochemical screening
Preliminary phytochemical analysis of MEMC for pase of saponins, tannins, alkaloids, and flavanewgre
conducted as described before [32].

RESULTSAND DISCUSSION
Toxicity evaluation
The crude extract (MEMC) did not show any toxiditymice even at the highest dose tested. There meohanges
in behavioral pattern and mortality was not observe
Preliminary screening of phytochemicals

Various tests conducted for presence of phytochamia MEMC indicated the presence of alkaloidaydinoids,
saponins, and tannins.

324



Mohammed Rahmatullah et al J. Chem. Pharm. Res,, 2014, 6(9):322-327

Antihyperglycemic activity evaluation through OGTT

Significant and dose-dependent oral glucose toterawas observed in glucose-loaded mice following
administration of MEMC. At extract doses of 50, 1@00 and 400 mg per kg, MEMC reduced blood glucose
concentrations by 23.6, 27.4, 39.5, and 47.5%, edsmly, compared to control animals. A standard
antihyperglycemic drug, glibenclamide, when adntérisd at a dose of 10 mg per kg, reduced bloodogkic
concentrations by 35.4%. The results are shown ablel 1, and suggest that the extract had potent
antihyperglycemic activity, in fact better thanttwd glibenclamide at doses of 200 and 400 mg perdtkmay be
noted that antihyperglycemic activity has been reggbbefore with fruit extract in alloxan diabetits [13]. Thus
our results are in agreement with previous resaid indicate that the extract needs to be furtlxptoeed for
isolation and identification of the phytochemicanstituents responsible for the antihyperglycenffect. The
results further suggest that the extract itself inayused as a crude drug to lower blood glucosg/prerglycemic
patients.

Table 1: Effect of crude methanol extract of M. cochinchinensis fruits (M EM C) on blood glucose level in hyperglycemic mice following
120 minutes of glucose loading

Treatment Dose (mg/kg body weight)  Blood glucosellémmol/l) | % lowering of blood glucose level
Control 10 ml 5.26 +0.15 -
Glibenclamide 10 mg 3.40 + 0.30 35.4*
(MEMC) 50 m¢ 4.02 +0.2¢ 23.6*
(MEMC) 100 m¢ 3.82+0.2 27.4*
(MEMC) 200 mg 3.18 +0.37 39.5*
(MEMC) 400 mg 2.76 £ 0.20 47.5%
All administrations were made orally. Values resgeted as mean + SEM, (n=5p < 0.05; significant compared to hyperglycemic troh
animals.

Analgesic activity evaluation results

Dose-dependent and significant reductions in threbr of abdominal constrictions (writhings or sqs) induced
by intraperitoneal administration of acetic acidrevebserved with MEMC. At doses of 50, 100, 200 468 mg

per kg body weight, MEMC was observed to reducentimaber of writhings, respectively, by 44.1, 5&0,9, and
55.9%. A standard analgesic drug, aspirin, whenigidtared to experimental animals at doses of 20400 mg
per kg body weight, reduced the number of constristby 47.1 and 61.8%, respectively. Thus, evdose of 100
mg/kg MEMC was better than that of 200 mg/kg aspifiihe results are shown in Table 2 and suggesttiiea
extract possesses significant analgesic propeBiese analgesic activity has previously not besggorted from the
whole plant or any part of the plant to our knowgedthe results suggest possible presence of patgniew

analgesic phytoconstituents in fruits.

Table 2: Analgesic effect of crude methanol extract of M. cochinchinensisfruits (MEM C) in acetic acid-induced pain model mice

Treatment| Dose (mg/kg body weight) Mean numbeibdiainal constrictiong % inhibitior
Control 10ml 6.8 +0.37 -
Aspirin 200 mg 3.6 + 0.40 47.1*
Aspirin 400 mg 26+051 61.8*
(MEMC) 50 mg 3.8+0.37 44.1*
(MEMC) 100 mg 3.4+0.68 50.0*
(MEMC) 200 mg 3.2+0.80 52.9*
(MEMC) 400 mg 3.0+0.32 55.9*

All administrations (aspirin and extract) were maatally. Values represented as mean + SEM, (n=$);<0.05; significant compared to
control.

The identification of the phytochemical constituehtesponsible for the observed antihyperglycesmid analgesic
effects was not done in this preliminary study aisdcurrently undergoing in our laboratory. However,
phytochemical analysis of the extract indicatedsenee of alkaloids, flavonoids, saponins, and tani
Interestingly, these groups of phytochemicals hbgen reported to demonstrate antihyperglycemic et as
analgesic activities in such studies conducted exthacts of other plants.

Ethanolic extract of whole plant dfidax procumbenshowing hypoglycemic activity in STZ-diabetic ra¢vealed

the presence of alkaloids, flavonoids, and tanf333$. Hot water extract of seeds Bérsea americanaeportedly
demonstrated hypoglycemic activity in alloxan-digbeats; phytochemical screening of the extraavetd the
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presence of alkaloids, flavonoids, and tannins.[Bthanolic root extract dbida cordifoliademonstrating acetic
acid-induced writhing inhibition in mice indicatgdesence of alkaloids [35]. The hypoglycemic effafcstem bark
extract of Tamarindus indican alloxan-diabetic rats has also been attributegresence of alkaloids, flavonoids,
and tannins among other groups of compounds [3Balgesic activity has been seen with aqueous baedia of
Lagenaria breviflora phytochemical analysis revealed the presencekaficéds, flavonoids, and tannins in the
extract [37].

Also interestingly, other species belonging to Memordica genus have been reported to have hypoglycemic
effects or being beneficial in diabetes. The mastely studied and reported Momordica charantiaStudies have
shown thatM. charantiafruit repairs damaged pancreatic beta-cells, isee insulin levels, and also enhance the
sensitivity of insulin. Furthermore, it inhibits eéhabsorption of glucose by inhibiting glucosidaaed improves
glycemic control [38, 39]. Methanolic extract ofifts have been shown to exert hypoglycemic actiwvitglloxan
induced diabetic rats [40]. Antidiabetic activit§ @ triterpenoid saponin isolated froMomordica cymbalarighas
been reported [41]. Fruits, leaves, and tuberootsrof Momordica dioicaare used as a folk remedy for diabetes
mellitus (DM) in India. The antioxidative effect @fuits has been seen in alloxan induced diabetistad rats,
which effect can be useful in relieving oxidatiteess during diabetes [42].

The analgesic effect of seed extractbfcharantiahas been observed in mice [43]. The analgesicaatiepyretic
effect of ethanolic fruit extract dfl. charantiahas also been reported [44]. Various plant paftdomordica
balsaminahave also been in a recent review mentioned dsat@ among others, analgesic and hypoglycemic
properties [45]. Thus it appears that Memordicagenus is a useful genus containing plants withpibtential to
reduce blood glucose and to alleviate pain. Theeprestudy adds to the list of species inNmemordicagenus with
antihyperglycemic and analgesic potential.

The fruits of M. cochinchinensisieed to be further analyzed for isolation and tifieation of antidiabetic and
analgesic constituents. The fruits are eaten inctiwked form in Bangladesh. It would be interesttagstudy

whether consumption of cooked fruits can also pecedantihyperglycemic and analgesic effects. If tbtmbe so,
the fruits can form a readily available form of dtbglucose lowering and pain relieving agent andasobe a boon
to people suffering from diabetes or pain. Evetihé cooking process destroys the antihyperglycemdtanalgesic
properties of the fruits, the methanol extract ofit§ can be an affordable and readily availablars® for

antihyperglycemic and analgesic drugs with thehertpotential to isolate the individual responsibtmstituents
and so increasing their efficacy.

CONCLUSION

The experimentalresults suggest that the methanolic extract oftsfrudf M. cochinchinensispossess
antihyperglycemic and analgesic potential.
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