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ABSTRACT

Murraya koenigi (L.) Spreng (Rutaceae), is an imtigus medicinally important herb of Indian orighms been
used for centuries in the Ayurvedic System of MeelicThe present investigation was carried out ‘al@ate the
antidiabetic effect of solvent extract of leaf okdenigi (L.) in alloxan induced diabetic albinotsa The leaves,
bark and the roots of the plant are used in indm#gnmedicine as tonic, stomachic, stimulant ancni@ative. An

infusion of the roasted leaves is used to preveanmhiting. The present study throws light on the Hert
understanding and bioactivity of M.koenigii (L.)r&pg. In comparison with the efficacy of other @uektracts,
aqueous methanolic extract display promising afstigind significantly decreased the elevated bloodase level,
cholesterol, LDL, triglycerides, phospholipids, MLDn comparison with standard control (glibenclamid a

standard drug used to treat Diabetes mellitus).
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INTRODUCTION

Diabetes mellitus (type I, 1l) is a complex and altifarious group of disorders that disturbs thetaelism of
carbohydrates, fat and protein. It results fromristge or lack of insulin secretion or reduced g#iitsi of the tissue
to insulin. Several drugs such as biguanidines saulfbnyl ureas are presently available to redugeelglycemia
and effective for diabetes mellitus. These drugetgde effects and thus searching for a new dassmpounds is
essential to overcome diabetic problems [11].

Recently the medicinal values of important plantracts have been screened by many scientists irfilte of
diabetic research [5]. The pharmacognosy and mésaof action of these herbals used has not beénede
Many traditional plants used for treatments fobéi@s are also used. But most of the evidenceh@ir beneficial
effects is anecdotal [2].

Murraya koenigi(L.) Spreng is widely distributed in India and cowmy known as ‘curry patta’, belongs to the
family Rutaceae. The platdaves and roots can be used to cure piles andradlat of the body, thirst, inflammation
and itching. Thiglant is known to be the richest source of carmathaloids. It has been reported by authors that
carbazole alkaloids present M.koenigi(L.) Spreng and display various biological actedtisuch as anti-tumor,
anti-oxidative, anti-mutagenic and anti-inflammatactivities [20]. It was further proved by authof4] isolated
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mukonine, a carbazole alkaloids from the stem b&M. koenigi(L.) Spreng. The green tender leaves are eaten raw
for the cure of dysentery. The juice of the rodiisen to relieve pain associated with kidney ailtag19].

The present studies throw light on the efficacgmfde extracts dflurraya koenigii(L.) Spreng in alloxan induced
diabetic rats. Leaves ®fl. koenigii(L.) Spreng weraised as source for bioactive molecules in the ptestady to
clarify their effect in the treatment of alloxardirced diabetes, on blood glucose and possibleteffecpancreatic
in rat model. A comparison was made with the Gld@mide (GBC), a standard drug used in treatindpeties
mellitus.

MATERIALSAND METHODS

Animals

Male albino rats of wistar strain weighing about15200 g obtained from the Periyar Maniammai plzeuntical
college of Trichy were used for the study. Theyevid a standard rat pellet diet (Sai Durga feBdagalore) and
water was provideddlibitumand maintained under standard laboratory condit{@esnperature 24-28°C, relative
humidity 60 - 70%). Animals described as fastedend=prived of food for 16 hours but had free actesgter.

Induction of Diabetics

Diabetes was induced by a single ip injection d¥ fy/kg of alloxan monohydrate (S.D Fine Chem. &limbai,
India), in sterile saline [15]. After 72 hours dfoxan injection, the diabetic rats (glucose le¥e250 mg/dl) were
separated and used for the study [13].

Plant material and Preparation of Plant Extract

The plant materials dfl. koenigi(L.) Sprengwere collected from Thanjavur, Tamil nadu, India &fentified with
the help of flora of Madras Presidency (Gamble,892he authentication of the plant was confirmedDy.
Narasimhan, Taxonomist, Department of Botany, MadZhristian College, Chennai. The voucher specimas
deposited at the Entomology Research Institute Y BBibarium collections, (LC/ERI/Herb.208) Loyolall@ge.

The fresh leaf and stem of plant was rinsed wittewt remove sand and dried in an incubator anrtmmperature
for one month. It was pulverized to reduce theanefarea using pulverizer machine, the leaf poJtigikg) and
stem powder (12 kg) was kept in air-tight cellophéags until it's used.

(a) Cold percolation method:

The leaf coarse powder is further taken for sedalesolvent extraction in different solvents (Hegametroleum
ether, ethyl acetate, chloroform, aqueous methawatone and water). 2kg of leaf powder is takeéa IO litre
three necked round bottom flak and about 7L of esoiwvas added to it, the mixture was agitated bghaeical
overhead agitator at room temperature, 50 RPM 8dnaurs. The extract was separated using fine makith and
then filtered under vacuum, filtrate was taken @nlifre single neck round bottom flask and solvisntemoved in
room temperature by rotary evaporator, a Greenishvib mass was obtained and it was finally driedoat

temperature under reduced pressure in a high vaqump. A crude residue (75g) was obtained givingetd of

3.7%. It was further dried under high vacuum cdaodito remove trace amount of solvent. The crudeaekwas
kept in cold room (&) under nitrogen atmosphere.

(b) Hot extraction method:

The leaf coarse powder (2kg) is taken into 10 litneee necked round bottom flak and about 7L ofextl was
added to it, the mixture was agitated by mechamicathead agitator at 25 by water bath for 32hours. The extract
was separated using fine muslin cloth and theerétl under vacuum, filtrate was taken in 10 litngle neck round
bottom flask and solvent was removed by rotary evafor and further dried under high vacuum conditio
remove trace amount of solvent. The crude extrast kept in cold room &) under nitrogen atmosphere.

In comparison with two methods, better yields webtained with cold percolation method over hot &atiion
method.

Experimental grouping of animals
Rats were divided into the following groups.
Group | Consisted of 6 rats which served as nocoatrol and were given only distilled water daily.
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Group Il Consisted of 6 Alloxan induced diabetitsrand served as diabetic control and were givstilldd water
only.

Group Il Consisted of 6 Alloxan induced diabetiddsr and was treated orally with aqueous methaegtiact ofM.
koenigi(L.) leaves at the dose of 100 mg/kg body weight daifyd8Ddays, once a day.

Group IV Consisted of 6 Alloxan induced diabetitsrand were treated orally with aqueous methantheixofM.
koenigi(L.) leaves at the dose of 200 mg/kg body weight daily3Ddays, once a day.

Group V Consisted of 6 Alloxan induced diabeticsrahd was given glibenclamide at the dose of 5mbbdy
weight daily for 30days, once a day.

Collection of blood samples
Blood was collected by direct cardiac puncture aedum was separated by centrifugation at 2000rpnm2@o
minutes. The serum collected was used for biocharestimations.

Biochemical parameters

Blood glucose was estimated by GOD-POD method ¢{Erin 1969) using a commercial kit (Span
Diagnostics,India). TC, TG and HDL were analyzed Kitg (Roche Diagnostics, GmbH, D-68298 Mannheim,
Germany) on Hitachi auto analyzer. LDL and VLDL (@ et al, 1956) were evaluated.

Histological Analysis

Pancreases were dissected from all the groupsoivere fixed in paraffin and histological prepamas were made
5u thick sections were cut and stained with haemygtne and eosin. Finally the photomicrographgisfological
studies were taken.

Statistical analysis
The data were analyzed using Student’s t — tesiststal methods and the results were consideredisscally
significant at P<0.001.All the values expresseliaan + SEM.

RESULTS

Blood Glucose

Procedure and Methodology of the experiment wastgxéollowed by reported procedure [21].The effigeof
aqueous methanolic extract d&fl. koenigii (L.) Spreng towards diabetic activity were evaldatey oral
administration of the extract to the alloxan inddi@iabetic rats (100 and 200 mg/kg body weight) 36rdays
showed significant (P< 0.001) reduction in glucoske effect of Methanolic extract on serum gluctseel in
alloxan induced diabetic rats presented in TabldnXomparison with other extracts, aqueous methaextract
shows promising activity.

Lipid Profile

The efficacy ofM. koenigi (L.) Spreng extract on lipid profile in @dan induced diabetic rats showed in table-2.
Serum TG, serum LDL, serum VLDL levels were deceeasignificantly by Glibenclamide (P< 0.001) akd
koenigileaves extract (P< .001) compared with diabetidrobn

Histological analysis

Histologically the islets of langerhans in pancredscontrol showed that normal acini and normallutef

population (fig 1a). Extensive damage to the iskdtdangerhans in alloxan induced diabetic ratg (fb) and
Glibancalamide revealed that the restoration offrab cellular population in islets of langerhanshvhyperplasia
(figle) leaves extract dfl. koenigi(L.) (100 &200 mg/kg) showed that the partial restoratid normal Cellular
population and enlarged size of beta cells (figid &d).

DISCUSSION

The treatment in the Indian ancient pharmacopoeiationed specific treatments for the two typesudiig dietary
modifications, medicinal plant remedies and mirefdl]. Moreover, the researches conducted overskageral
decades has shown plant [2] and plant based tlsrdg@ive a potential to control and treat diabegésafd its
complications. Role of Indian medicinal plants asidiabetic has also been reviewed by [7]. ForingstAlloxan,
causes a massive distractiorpetells of the islets of langerhans resulting inueetl synthesis and release of insulin
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[9] and is widely used. It is well established teatphonyl ureas produce hypoglycemia by increatiegsecretion
of insulin from pancreas and those compounds atieean mild alloxan induced diabetes whereas tlaey
inactivate in intense alloxan diabetics [18].

Diabetes is probably the fastest growing metabdiéease in the world and as knowledge of the hgésreous
nature of disease increase so does the need fandhe challenging and appropriate therapies. Ticadit plant
remedies have been used for centuries in the tegdtof the diabetes [1] but only a few have bedansifically
evaluated. Defects in carbohydrate metabolizinghimeey and consistent efforts of the physiologisgétems to
correct the imbalance in carbohydrate metabolissmghbn over exertion on the endocrine system {#ich leads
to the deterioration of endocrine control. Contirguto fight hyperglycemia, the efficacy of theserdpeutic agents
is compromised in several ways. Individual ageswtsoaly on part of the pathogenic process and tmlg partial
extent. This may be the reason that even after schnadvancement in understanding the disease preoes
availability of a wide range of therapeutic agettig, disease is still progressing.

The most significant findings of the present stiglthat the Methanol leaves extracthdf koenigi(L.) dose of 200
mg/kg body weight for 30 days have shown benefiefédct not only on blood glucose but also on TGDL,
HDL,VLDL, cholesterol level and tissue of pancreasalloxan induced diabetic rats. Results obtaifrech the
present study are very much promising and companafth glibenclamide, a standard drug used to tiéietes
mellitus. M. koenigi(L.) leaves extract have the potential to renevidl cells in diabetics and it has been studied in
several animal models. The tofalcells mass reflects the balance between the réraveaaloss of cells. It also
suggested that regeneration of isecells following destruction by alloxan may be themary cause of the
recovery of alloxan induced guinea pigs from thiea$ of the drugs. In alloxan induced diabetigaca&tchin [4]
andVinca roseaextract [6] have also shown to act pyells regeneration. Similar effect in streptozaideceated
diabetic animals were reported by pancreas todif; Ephedrine [17] an@ymnema sylvestteaf extract [16].

In our study, damaged in pancreas in alloxan tceaiebetic control (Fig 1b), and regenerationfotells by
glibenclamide (Fig 1e) were observed. A comparablgEeneration was also shown by Methanolic extr&édvlo
koenigi(L.) (100 &200 mg/kg) (Figlc and 1d) photo microgingcal dated in our studies confine healing of peas
by M. koenigi(L.) leaves extracts as a plausible mechanisrheif ainti diabetic activity

Table-1: The effect of M. koenigi (L.) leaves extract on serum glucoselevel in control and experimental rats

Treatment(Days)(Meanz SE, n:
S. No Groups 1 5 30
1 Control(Normal saline) 91.6+7.4 91.8+8.5 92.0+7.9
2 Diabetic control(Alloxan) 218.2+15.4 220.6+16)9 1524+17.2
3 M. koenigi(L.) leaves extract (100 mg/kg) 216.5+17.3 185.4+15.6*15.7+10.2*
4 M. koenig (L.) leaves extrac(200 mg/kg | 209.7+17.; | 152.8+12.6 | 102.6+8.7:
5 Glibenclamide (Standard drug) (5mg/ 207.6+14. | 109.4+7.9 96.8+6.5

n=6 data expressed as mean 1SE; *P<0.001 vs coblystudents't’ test

Table-2: Theeffect of M. koenigi (L.) leaves extract on lipid profilein Control and experimental rats

Treatmer TGL mg/d HDL mg/dl | VLDL mg/dl LDL mg/dl Total C (Cholestro
Control(Normal saline) 76.7+5.7 48.2+2.5 15.34+1.14 23.0+2.88 86.54+6.52
Diabetic control(Alloxan) 121.15+£10.3  82.47+2.] 232.06 189.9+12.64 246.6+17.4
M. koenigi(L.) leaves extract (100 mg/kd) 107.348.5 37.23+2|7 @Aa147 116.71**+10.2 175.4+14.6
M. koenigi(L.) leaves extract (200 mg/kg) 99.45+7.6 40.58+3.4 19.89+1.57 87.9315.6 148.4510.
Glibenclamide (Standard drug) (5mg/ 113.58+6. | 39.82*+2.7¢ | 22.71+1.3. 95.77**+2.6¢€ 158.3**+6.7¢

Values are expressed as mean +S.E, n=6
*P<0.01 Vs control; **P<0.001 Vs control by studstit test
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Figl: Photomicrograph of islet of rats stained with Haemato xylene and Eosin X40.
a-Normal saline Injected Group, b-Alloxan induceii®tic rats, c-Diabetic rats treated witll. koenigi (L.) leaves
extract (100mg/kg), diabetic rats treated wittM. koenigi (L.) leaves extract (200mg/kgDbetic rats treated
with Glibenclamide (5mg/kg).

CONCLUSION

Many plants were mentioned in Ayurvedic and Homdéwpditerature for hypoglycemic treatment. The lesof
this study substantiate the traditional use of tisg in the treatment of diabetes. In near futine aqueous
methanolic extract oMurraya koenigii(L.) Spreng will be a potential source of drug feanagement of diabetes
mellitus. Further detailed studies may be carried to identify the active principles responsibler fthe
hypoglycemic effect and to understand the exactyaeiesm of action.
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