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ABSTRACT

The antidiabetic effect of aqueous leaves extrattslorusnigra was studied in Streptozotocin-induckabetic
rats(50 mg/kg ) with phytochemical composition.sRaére administered Morusnigra extract at dose @té150
mg/ kg body weight per day for a period of 21 dapod glucose concentration was measured by AleekC
Glucometre test kit and compared with a patent djliigenclamide at a dose rate of 100 mg/kg b.we Tata were
compared statistically by using analysis of varief@NOVA). Preliminary phytochemical screeninghef aqueous
leaf extract of M. nigra revealed the presenceaohins, flavonoids, heterosides, terpenes and sapdrhe herbal
preparation of Morusnigra significantly (P<0.05) deased blood glucose when compared withpatent.drbe
present study clearly indicated anti-diabetic aityivof M. nigraand supports thetraditional usageth& herbal
preparations for the therapy of diabetics.
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INTRODUCTION

Diabetes mellitus is going to become an epidensease all over the world. Diabetes is charactefiged loss of
glucose homeostasis resulting in high blood gludesel, accompanied by an alteration of lipid pageters. The
persistence of hyperglycemic state cause enhandddtive stress, leading to the development of raeerosis,
coronary artery disease and other diabetic contpitgl].Nowadays, various medicinal plants arebecoming ver
popular in the treatment of different diseasesoadir the world. The hypoglycemic activity of a nuentof plant
products has been evaluated and confirmed in ammodeEls P].

Morusnigra L, belonging to the family Moraceae idexiduous, fast growing, small to medium-sizeé trp to 10-
20 m tall. The leaves are generally 25 cm long.eBavMorusspp have been reported to possess medicin
properties including antibacterial, astringent, dgiycemic, anti atherosclerotic, ophthalmic and reiig]3].
Morusspp are known to contain a variety of anbdiic phytochemical constituents ,such as flawd&diannins,
triterpenoids, saponins, anthocyanins, anthroqapsterols and phenolic compoudis

Plants which had been shown to have hypoglycaentttora act on blood glucose through several
mechanisms.Some of them may inhibit endogenousgtuproductior[5] or interfere with gastrointestinal glucose
absorption §]; some may have insulin-like substan¢és8]; some may inhibit insulinase activity and some may
increase secretion of insulin frof cells of the pancreas (pancreatotrophicacti®i)0,11], while others may
proliferate  cells in pancreas by activating regeneration es¢hcellg12]. Very few traditional treatments for
diabetes mellitus have been scientifically examifidte aim of this study was to evaluate the possilpiti-diabetic
action ofC. owariensisand to examine the safety and efficacy of this fplathe management of diabetes mellitus.
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MATERIALSAND METHODS

Collection and acclimatization of rats

Male Wistar albino rats aged 3 months, with avenagaght of 300 g were collected from the Animal lHewf the
Mascara University, Algeria. Rats were grouped iite groups, each containing nine animals. Eacugrof rats
was housed at serene bottomed wire cages arrangeavs. The animals were housed in standard envieotal
conditions of temperature (25 * 5°C) and a 12 htligark cycle. The animals were fed with palletiZedd and
water. The rats were maintained in this condition & period of three weeks to acclimatize them rptm
experimental uses.

Collection and preparation of plants extract

Fresh leaves dflorusnigrawere collected from garden of university in the mhoof May and June. The plant was
botanically identified and authenticated by Docdehafi EI Bachir of the Laboratory of Ethno Botali®esearch,
agronomy Department of Mascara University, AlgeTibe fresh leaves were lyophilized. The leaf pow@&0 g)
was then suspended in 500 ml of distilled waterght and filtered to remove the residue.

Phytochemical screening of the extract
The phytochemical study for the presence of flawdsioterpenoids, tannins, saponins and C-heteliosite
agueous extract was done according tothe methadlibles by13].

Experimental design

From the thirty six rats collected, twenty severraveendered diabetic after single intraperitonegdtions of
streptozotocin in a dose of 50 mgfkd](in 0.1 M citrate buffer, pH 4) body weight (. Thest (untreated rats) served
as non-diabetic rats (control group). The diabatid non diabetic rats were divided into five grogpsats and
were treated as follows: Group 1, non diabetic (atsitrol group) non-treated; Group 2, non diaba®ated rats
(toxicity control); Groups 3, diabetic rats (dialbeatontrol) non-treated; Groups 4, diabetic ratsen@rally given the
aqueous extract dfl.nigraat doses of 150 mg/kg body weight, for 21 days;uprb, diabetic rats were given single
oral dose of anti-diabetic drug glibenclamide asfarence drug at100 mg/kg body weight for 21 dRats induced
with streptozotocinwere administered 5% glucoseitgm during the first 24 [45]. Blood glucose levels inSTZ
treated mice were measured after 48 h. Values @h2g/dl or above were considered diabetic for tbdys

The administration (p.0) was started from the saag exceptnormal control and diabetic control geotor a
period of 21 days.During this period, animals ihgabups had free access tostandard diet and waiter.blood
glucose was measured at 0, 3, 14, and 21 days.

RESULTS

Phytochemical composition

The phytochemical analysis of the aqueous leaektf Morusnigrashowed that it contains in high concentration,
phytochemicals like saponins, tannins, terpenoits flavonoids but C-heterosids were found in motidyahigh
concentration (Table 1).

Antihyper glycemic activity

There was a significant decrease(f. 005) in the levels of FBG in diabetic rats treated watjueous extract of
Morusnigra leaves 150 mg/ kg from 21 days, diabetiotrol rats showed marked hyperglycemia througtioe
experimental period (Table 2). The diabetic ratd feéth the extract and glibenclamide exhibited rewahble
glycemic control as evident by significant decre@gse 0. 005) in FBG levels

Toxicity studies
Toxicity studies revealed that administration af thoses of Morusnigra aqueous leaf extract (150kaigproduced
no adverse effect on the general behavior. Alr#te survived during the experimental period.

DISCUSSION

Phytochemical analysis of the aqueous extracMofnigraleaves extract revealed the presenceflafonoids

saponins, tannins, terpenoids-heterosidsas shown in Table 1. Secondary plant metabolikesgolysaccharides,
coumarins, flavonoidgerpenoidsarginine and glutamic acid are known to have hypoglycaegffiects in various
experimental animal mode[46, 17, 18,19]. Tannin containing drugs have also been showretnathstrate anti-
diabetic activity[ 20, 21]. Effect of the flavonoids on pancreaficells leading to their proliferation and secretain
more insulin have been proposed[Bf, 23]as the mechanism by which they redubggerglycaemidn diabetic
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rats. STZ-induced diabetic animals represent a goguerimental diabetic state with residual or remtriasulin
production by theB cells. The diabetic state in these animals isiefioee, not the same as that obtained by total
pancreatectomy, as daily administration of insidinot required for survival of STZ-induced diabetats. Further,
the STZ-induced diabetic animals may exhibit mdghe diabetic complication. The presencedla¥onoidsin the
crude extract oM. nigra may also be acting similarly, thereby decreasimgttigh blood glucose levels ofdiabetic
rats. The observed reduced activity of the treaézk in the initial period of extract administratishowed that
theextract possessed depressing effect.After 2% d@ayministration ofM. nigra leaf extract, blood glucose
concentration decreased significantly (P<0.05)amparison with day zero. Glibenclamide also de@édsood
glucose concentration. After 21 days of adminigirabf glibenclamide, theblood glucose concentratieduced
significantly(P<0.05) which agreed with the repoft[24]. Signs of regeneration @ cells, potentiating insulin
secretion from surviving cells of the islets oflangerhans and decreasdanidbglucose concentration have been
reported following consumption of some plant exs@t2,11]. M. nigra leaf may have some chemical components
that exerts regenerative effects pells,stimulate these cells to produce more ins(dancreatotrophicaction) or
may have some insulin-like substances, and induciforegenerative stimulus in diabetic state triggeancreatic
regenerative processes, there by restoring furadtiactivities of the pancreasg2b,19]. It has been reported that
flavonoids and tannins present in plants extracssess antidiabetic activifyi9,21]. In thepresent study, the
observed anti-diabetic potential of our test extraay be due to the presence of similarphytochdnsmastituents
which was evident by our preliminary phytochemgedeening.

Anti-diabetic effect of aqueous leaf extract of Morusnigraon streptozotocin induced Diabetic rats

Table 1.The phytochemical composition of the aqueous leaf extracts of Morusnigra

Phytochemical | Aqueous leaf extract
C-heterosids ++
Flavonoids +++
Tannins +++
Saponins +++
Terpenoids +++

+++ = Present in high amount, ++ = present in modgely high
amount, + = present in trace amount, - = absent.

Table 2.Effect of aqueous leaf extract and glibenclamide tablet on blood glucosein normal and streptozotocin treated diabetic rats

Groups Blood glucose concentration (g/dl)
Day 0 Day 3 Day 14 Day 21

1 Normal control non treated 159.00+0.52 .06%/0.56 173.00+0.09 160%0. 28
2 Normal treated 159.0@41. 159.00+0.55 100.00+0.51* 125H@D36
3 Diabetic control non treated  356.00+2.835.80+0.14 340.00+0.08 342400. 08
4 Diabetic treated (a. |. extract) 369.50+6.889.00+0.11 206.00+0.13  175{0D 44
5 Diabetic treated (Glibenclamid) 352.00+7.00228+2.42 207.5049.19* 178&84.2 *

PO = Per Os (orally),values are mean + SD for egebup of five rats. *Means significantly differeattP<0.05.
CONCLUSION

From this study, we can state that the aqueousaaxtf Morusnigrehas beneficial effects on blood glucose
concentration. Further pharmacological investigegiovill clearly elucidate the mechanism of actiord awill be
helpful in projecting this plant as a therapeutiget in diabetes research.
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