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ABSTRACT

In oral glucose tolerance tests with methanoligaott of Cuminum cyminum and Coriandrum sativum séédL),
the extract significantly and dose-dependently cedublood glucose concentrations in glucose-loaahck. At
extract doses of 100, 200 and 400 mg/kg (i.e. 200, and 400 mg each of extract from each plant Sedlde
reductions in blood glucose levels were, respelgtiv87.6, 44.0 and 48.7%. In comparison, a standard
antihyperglycemic drug, glibenclamide, when adnténed at a dose of 10 mg per kg, reduced bloodagleidevel
by 51.0%. In analgesic activity tests with acetiddanduced pain model mice, the extract at theeafoentioned
three doses, significantly and dose-dependentlyiged acetic acid induced abdominal constrictiongriite by
25.9, 44.4, and 59.3%, respectively, versus th6%Seduction obtained with a standard analgesicgdraspirin,
administered at a dose of 400 mg per kg. In botthgperglycemic and analgesic activity studies, éffect of
combined extract was greater than that obtainedhwittract from individual plants. The individual combined
extracts when administered to mice did not causeamute toxicity when administered at doses upd@03ng per
kg. Thus the seeds of the two plants may be usedtitrolling both high blood sugar as well as pain
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INTRODUCTION

Cuminum cyminunk.. (Apiaceae) andCoriandrum sativunlL. (Apiaceae) are two of the most widely used spic
plants in Bangladesh. In English, the seeds opthets are known, respectively, as cumin and cdegrwhile in
Bengali, they are known, respectively, as jeeradimhia. The seeds of both plants are used asssipidaerally
hundreds of vegetable, fish and meat dishes thimutghe country. The leaves Gf sativumare also used as spice.

The hypolipidemic effect of. cyminumhas been observed in alloxan induced diabetid tatdlethanol extract of
seeds ofC. cyminunmhave been shown to exhibit antihyperglycemic d@gtiand inhibition of formation of advanced
glycation end product in streptozotocin inducedbdiec rats [2]. Incorporation of coriander in dastd drinking
water has been found to reduce hyperglycemia épsirzotocin diabetic mice [3]. Coriander seed exthas been
observed to increase the activity of pancreatia loetls and so stimulate insulin increase in stagbcin induced
diabetic rats [4]. A single dose of coriander se&ttact has been observed to suppress hyperglydentbese-
hyperglycemic-hyperlipidemic (OHH) Meriones shawaty [5]. The antioxidant, antihyperglycemic and
antihyperlipidemic effects df. sativumeaf and stem has been reported in alloxan indddzktic rats [6].
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Diabetes and pain are common afflictions in Bangség the first from a possible change in life styted food
habits of the people, and the second arising frasttiphe causes including hard labor under the secabhse most
rural people are agricultural workers. Towards \édltion of these two disorders, we had been sysieaily
screening various plants of Bangladesh for thelihgperglycemic and analgesic activities [7-18]€eTtbjective of
the present study was to evaluate the antihypezgiic and analgesic activities of methanolic extcdatumin and
coriander both individually as well as in combioati

EXPERIMENTAL SECTION

Seed collection
Cumin and coriander seeds were collected from @ lmarket in Dhaka during August 2014.

Preparation of methanolic extract of seeds
100g of powdered seeds were extracted with meth@nulratio of 1:5, final weight of the extract 9@ for cumin
and 3g for coriander). Extracts were dissolved%tnhDMSO prior to use.

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

Animals

Swiss albino mice, which weighed between 14-18gewesed in the present study. The animals werer@utdiom
International Centre for Diarrhoeal Disease ResgeéBangladesh (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.

Oral glucose tolerance tests for evaluation of antihyperglycemic activity

Oral glucose tolerance tests (OGTT) were carriddaswer the procedure previously described byahalyKuttan
[19] with minor modifications. Briefly, fasted miogere grouped into nine groups of five mice eadte Various
groups received different treatments like Grougdeived vehicle (1% DMSO in water, 10 ml/kg bodyighé) and
served as control, Group 2 received standard djlilgeiclamide, 10 mg/kg body weight). Groups 3 dnéceived
methanolic seed extract of cumin (MECC) at dose208f and 400 mg per kg body weight. Groups 5 amki
administered methanolic seed extract of corianb(S) at doses of 200 and 400 mg per kg body wefgraups
7-9 received, respectively, (100 mg each of MEC@E BHECS), (200 mg each of MECC and MECS), and (4@0 m
each of MECC and MECS) per kg body weight. All gahses were orally administered. Following a pebbdne
hour, all mice were orally administered 2g gluckgaf body weight. Blood samples were collected 120utgs
after the glucose administration through punctutiegrt. Blood glucose levels were measured by griaxidase
method [20]. The percent lowering of blood glucdeseels were calculated according to the formulacdbsd
below.

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

where W and W. represents the blood glucose concentration iregitamide or MECC and MECS administered
mice (Groups 2-9), and control mice (Group 1), eesipely.

Antinociceptive activity evaluation through abdominal writhing test

Antinociceptive activity of MECC, MECS and (MECCMECS) was examined as previously described [21¢eMi
were divided into nine groups of five mice eacho@r 1 received vehicle (1% DMSO in water, 10 mliady
weight) and served as control, Group 2 receiveddstal drug (glibenclamide, 10 mg/kg body weightjo@ps 3
and 4 received methanolic seed extract of cumin@&Eat doses of 200 and 400 mg per kg body wefgtdups 5
and 6 were administered methanolic seed extracbonander (MECS) at doses of 200 and 400 mg peboddy
weight. Groups 7-9 received, respectively, (100 eagh of MECC and MECS), (200 mg each of MECC and
MECS), and (400 mg each of MECC and MECS) per kdybweight. All substances were orally administered.
Following a period of 60 minutes after oral admiriigon of standard drug or extract(s), all micerave
intraperitoneally injected with 1% acetic acid atl@se of 10 ml per kg body weight. A period of Shotes was
given to each animal to ensure bioavailability amset of chemically induced irritation of aceticidag22],
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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 constrictiansrihings in aspirin or extract administered
mice (Groups 2-9), and control mice (Group 1), eesipely.

Acute toxicity test

Acute toxicity test was conducted as previouslycdbed [23]. Mice were divided into nine groupscleayroup
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, reaspdyg, 100, 200, 300, 600, 800, 1000, 2000 and030@ of
MECC or MECS or (MECC + MECS) per kg body weightl &nimals were closely observed for the next 8raou
to notice any behavioral changes or mortality aedevkept under close observation for the next tweks.

Statistical analysis
Experimental values are expressed as mean + SEdepé&mdent Sample t-test was carried out for statist
comparison. Statistical significance was considéodak indicated by a p value < 0.05 in all cadd$.|

RESULTSAND DISCUSSION

Toxicity evaluation
The crude extract (MECC, MECS, MECC + MECS) did sbhbw any toxicity in mice even at the highest dose
tested.

Antihyperglycemic activity evaluation through OGTT

Dose-dependent and significant reductions in biglodose levels in glucose-loaded mice were obsepetia with
MECC and MECS. At doses of 200 and 400 mg per kdybeeight, MECC lowered blood glucose levels,
respectively, by 19.5 and 33.9%. At the same dbHEES, respectively, lowered blood glucose level28y2 and
30.9%. However, the reductions in blood glucoselewere significantly higher with the combinatiohMECC
and MECS. At doses of 100, 200, and 400 mg eacMBEC and MECS, blood glucose levels were lowered,
respectively, by 37.6, 44.0 and 48.7%. In compariso standard antihyperglycemic drug, glibenclamigken
administered at a dose of 10 mg per kg body weiglthiced blood glucose level by 51.0%. Thus thebioation

of the highest dose of 400 mg each of MECC and MB&%: blood glucose lowering effects comparabliab of
glibenclamide. The results are shown in Table 1 sugbest that the combination can be used for iogdiood
glucose in hyperglycemic subjects.

Table 1: Effect of crude methanol extract of MECC, MECS, and (MECC + MECS) on blood glucose level in hyper glycemic mice
following 120 minutes of glucose loading

Treatment Dose (mg/kg body weight) | Blood glucose level (mmol/l) | % lowering of blood glucose level

Control 10ml 5.96 + 0.49 -

Glibenclamide 10 mg 2.92+0.29 51.0*

(MECC) 200 mg 4.80 £0.25 19.5*

(MECC) 400 mg 3.94 +0.27 33.9*

(MECY) 200 m¢ 4.26+048 28.2*

(MECY) 400 m¢ 4.12+00.12 30.9*

(MECC + MECS) 100 mg 3.72+0.31 37.6*

(MECC + MECS) 200 mg 3.34 +£0.26 44.0*

(MECC + MECS) 400 mg 3.06 £0.24 48.7*

All administrations were made orally. Values reggated as mean + SEM, (n=5p < 0.05; significant compared to hyperglycemic troh
animals.

The exact mechanism through which the extractsiddally or in combination lowered blood glucosegdks were
not ascertained in the present study. The natutkeobioactive component or components was alsaeiarmined
in this preliminary work. Howeve;. cuminums known to contain cuminaldehyde and cuminol wigmonstrated
insulinotropic action in streptozotocin induced k#iic rats [24]. That such other bioactive compafsgnwith

hypoglycemic action is present in both plants aells can be reasonably deduced from the otheestadhducted
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with seeds as well as other plant parts like leaesstems in previous studies [1-6]. Our resutksim conformity
with these studies and suggest that the two spicgdually or in combination can be used by digdbeatients for
blood glucose control.

Antinociceptive activity evaluation results

Dose-dependent and significant reductidhs (0.05) in the number of abdominal constrictiowsithings) induced

by intraperitoneal administration of acetic acid@ebserved with MECC and MECS as well as the coathin of
(MECC + MECS). At doses of 200 and 400 mg per kdybweight, MECC was observed to reduce the number o
writhings, respectively, by 48.1, and 51.9%. Atemsf 200 and 400 mg per kg body weight, MECS vieeed

to reduce the number of writhings, respectively, 286, and 44.4%. A standard analgesic drug, aspivhen
administered to experimental animals at a doseD6ffer kg body weight, reduced the number of canstns by
29.6%. Thus, a dose of 200 or 400 mg/kg MECC or MBAas equivalent to or better than that of 200 ag/k
aspirin regarding antinociceptive potential. Whéw textracts were used in combination, (MECC + MECS)
produced a higher antinociceptive effect at 400kgdghan MECC or MECS alone at 400 mg/kg; furtherenahe
percent reduction in the number of writhings waalide than that observed with 200 mg/kg aspirin. fdslts are
shown in Table 2 and suggest that the extractviohailly or in combination possess significant aaticeptive
properties and can be used for alleviating pain.

The antinociceptive effect &. cyminunfruit essential oil has been shown in rats in fotinalin and thermal test
models [25]. The analgesic and anti-inflammatorfgaf of C. cyminumseeds agueous and ethanolic extracts has
also been demonstrated in Swiss albino mice usifigreht pain and inflammation models [26]. The Igesic
effects of different extracts of aerial parts@f sativumhave been shown [27]. Aqueous and ethanolic exstraic
seeds ofC. sativumreportedly showed analgesic effect against themaéh stimulus in rats [28]. The various
reports alongside the present one strongly indsc#tat the two spices cumin and coriander can medain
relieving activity, while the present study goegher in demonstrating that in combination the gasic effects are
greater. The isolation and identification of thepensible bioactive component(s) remains to berahéted and
further studies are ongoing in our laboratory tagasuch isolation and identification.

Table 2: Antinociceptive effect of crude methanol extract of MECC, MECSand (MECC + MECS) in acetic acid-induced pain model

mice

Treatment Dose (mg/kg body weight) | Mean number of abdominal constrictions | % inhibition
Control 10 ml 5.4+ 0.40 -
Aspirin 200 m¢ 3.8+0.3 29.6*
(MECC) 200 m¢ 28+0.3 48.1*
(MECC) 400 mg 26+051 51.9*
(MECS) 200 mg 3.8+0.20 29.6*
(MECS) 400 mg 3.0+0.0.32 44 .4*
(MECC + MECS) 100 mg 4.0+0.55 25.9*
(MECC + MECS 200 m¢ 3.+04E 44.4*
(MECC + MECS 400 m¢ 2.2+0.2C 59.3*

All administrations were made orally. Values resgeted as mean + SEM, (n=5p < 0.05; significant compared to hyperglycemictroh
animals.
CONCLUSION

The experimentalesults suggest that the methanolic extract of seddCuminum cyminunand Coriandrum
sativumpossess antihyperglycemic and analgesic potearihimay be used for lowering blood sugar and atiang
pain individually or in combination.
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