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ABSTRACT

The present study was designed to evaluate theteffé Moringa oleifera Lam. pods in the alloxaeated diabetic
rats. The rats with body weight 200-250 g of eitbex were selected for the study. Alloxan was diyesingle tail-
vein injection (60 mg K§. The alloxan treated rats showed significant &ase in the blood glucose and impaired
glucose tolerance. The metfornin and ethanolic asttiof Moringa oleifera Lam. pod (MOP) was admieisd
orally, once a day for 21-days. The blood glucasel glucose tolerance, body weight and biochempeabhmeters
like SGOT, SGPT and creatinine was evaluated imxah induced diabetic rats for 21-days. The restithe study
showed that decrease in blood glucose level by M@dimprovement in the glucose tolerance at the afriefl -
days. The MOP also significantly reduced elevat&Ps SGOT and creatinine in alloxan treated ratdiéating
reduction in the secondary complications in thebetic rats. MOP also improves the body weight wfhan treated
rats. The result of study proved the hypoglycerfiects of MOP in alloxan treated diabetic ratsmify be due to
the presence of flavonoids, which helps to speethematural healing process and may improve theeaghic
control in diabetic rats.

Key words: Alloxan, DiabeticsMoringa oleifera OGTT.

INTRODUCTION

Diabetes mellitus appears to have been a deatkrsenin the ancient era. Hippocrates makes no arepofi it,
which may indicate that he felt the disease waarimuae. Aretaeus did attempt to treat it but coudt give a good
prognosis; he commented that "life (with diabeiss3hort, disgusting and painful [1]. Sushrutd ¢@ntury BC)
identified diabetes and classified it BdhumehaHe further identified it with obesity and sedentéifestyle,
advising exercises to help "cure" it. The anciexiidns tested for diabetes by observing whether\aate attracted
to a person's urine, and called the ailment "sweee disease'Madhumehg[2].

Diabetes is a leading cause of deaths in the wéddording to the World Health Organization, atded71 million
people worldwide suffer from diabetes, or 2.8% loé population. Its incidence is increasing rapidlgd it is
estimated that by the year 2030, this number Witicst double [3].

Herbal drugs play a role in the diseases; mosheftspeed up the natural healing process. Numenegkcinal
plants and their formulations are used for varidiserders in ethno medical practices as well afittomal systems
of medicines in India [8]. In India, medicinal ptarhave been used as natural medicine since the afayedic
glory. Many of these medicinal plants and herbspart of our diet as spices, vegetables and fruits.
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According to the literature review it is observédtttheMoringa oleiferaLam. pod contain flavonoids, which helps
to speed up the natural healing process and mayoirapthe glycemic control in diabetics, hence dek:dor
present study.

MATERIALSAND METHODS

The freshMoringa oleiferapods were collected from local area of Aurangalddharashtra, India, during July
season. The Plant was identified and authenticatiedhe Botany Department, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad, Maharashtraialnthe Voucher specimen (Number 0773) was depbsite
herbarium.

Extraction procedure

The dried powdered pods bf. oleiferawere defatted with petroleum ether (6080 in a Soxhlet apparatus. The
defatted powder material (marc) thus obtained wathér extracted with ethanol. The solvent was nesdoby
distillation under low pressure and the resultiegnsolid mass was vacuum dried by using rotanhfiasaporator.
The mass was stored in a refrigerator and considesehe extract (MOP).

Animals

Albino (Wistar) rats of either sex (200-250 g) weetected for the study. The experimental design apgproved by
Institutional Animal Ethical Committee and the sfudas performed according to the Committee forRbepose of
Control and Supervision of Experiments on Animal$ CSEA) guidelines for the use and care of animiie.
animals were distributed at random and housed lingopylene cages (43 X 23 X 15 cm) accordingirtsex, so
that each cage contains maximum four animals osdme sex. The animals were fed with standardeext &ind
allowed waterad libitum All the animals were subjected to a period ofesbation and acclimatization of at least
two weeks between the date of issue and the dtagaiment (approval ref: CPCSEA/IAEC/P’COL-04/20)

Experimental Design

The Acute Toxicity of MOP was performed as per OE@iddeline no. 425 for toxicity studies, using tBeiss
albino mice of either sex (20-25g) maintained urgtandard dietary conditions. The animals weresthébr 3hr
before experiment. Animals were administered wiitigle dose of MOP. Maximum dose of MOP adminidesas
5000 mg kd [4].

Induction of diabetesin rats

Rats were made diabetic by a single intravenoweiign of alloxan (hydrate) at a dose of 60 mg&ince alloxan
is capable of producing fatal hypoglycemia as altesf massive pancreatic insulin release, ratsewierated with
20% glucose solution (15-20 ml) intraperitoneaftea6 h. The rats were then kept for the next 2h %% glucose
solution bottles in their cages to prevent hypogiy@a [5].

Treatments

The Normal and diabetic control group was treatéti wormal saline (0.2 ml). Metformin was administe orally

at a dose of 120 mg/kg using sterile oral feediegdte [6]. The extracts (MOP) were administerethendosage of
50, 100 and 200 mg/kg for 21 days orally usingilsteral feeding needle. The quantity of drug adstéred to

each animal was calculated daily from its body \Wweig

Collection of Blood samples

The blood was collected initially (basal) and aftday of administration of test drug and thef!' &hd 21" day.
Animals were anaesthetized with ether and blood eakected by retro-orbital puncture method. Serwas
separated by using centrifuge machine at 5000 gurh3 min and stored at 4 - 8° C until use.

Biochemical parameters

Blood glucose level was detected by glucose oxidawk peroxidase method using commercially availitie
(Bayer Diagnostic, India). Plasma was separateddmyrifuging the sample at 5000 rpm for 10 min atated in
refrigerator until analyzed. The biochemical partare (creatinine, SGOT and SGPT) were analyzedgusin
Transasia Chem-5 Plus v2 auto analyzer using stdtita (Span Diagnostics).
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Oral Glucosetolerancetest

This study was carried after 21 days. FBG was abet@hitially, and then BGL was taken after 30 mfrtreatment
and considered as ‘0’ h value. The rats were thatlycadministered with 2g kgl of glucose after 30 min of their
respective treatments. The blood sample was cellgeeriodically up to 3 h at regular interval dfi ach [5].

Statistical Analysis
All the data are expressed as Mean + SE and ambbtagistically using one way ANOVA followed Duntigttest.
A value ofP < 0.05 was considered significant.

RESULTS

Acute toxicity studies
No mortality and signs of any toxicity were evidedafter the administration of 2000 mg/kg, 3000kggind 5000
mg/kg ethanolic extract dfloringa oleiferapod (MOP) in acute oral toxicity test.

Blood Glucose

Normal control rats were maintained the blood ghectevel ranging from 87.50 + 5.63 mg/dl to 97.5@8mg/dI
during the period of study. Diabetic control ratreveshowed significant (p<0.01) elevation in bloodicgse
throughout the study compared to normal controle Tasults are shown in the Table 1. The treatmeétit w
metformin showed gradual reduction in the bloodcgke in diabetic rats, initial from 301.50 + 26.7@/dl to
222.50 + 43.01 mg/dl on day-7, 200.25 + 33.97 rthgfdday-14 and 174.00 = 64.03 mg/dl on day-21 eetipely.
The treatment with MOP 50 mg/kg, 100 mg/kg and 2t kg showed similar type of gradual reduction he t
blood glucose level in the diabetic rats for 21sl&gatments. Maximum reduction in the blood gleclevel was
reported with MOP 200 mg/kg on day-21 (p<0.01).

Table 1: Effect of Moringa oleifera Pod extract on Blood Glucose level in alloxan induced diabetic rats

S No Groups Blood Glucose mg/dl
) Basal 7" Days 14" Days 21% Days
1. Normal Control 87.5045.63 74.25+4.34 88.7548.76 97.50+5.95
2. Diabetic Contrc 343.50452.1" | 330.00+16.6 | 326.75+25.5 295.0018.6
3. Diabetic + Metformin 301.50+26.73| 222.50+43.01 | 200.25+33.97 | 174.00+64.03
4. Diabetic + MOP (50 mg/kg)| 309.25+61713 256.75+77.11 | 216.75+58.86 | 175.50+57.22
5. Diabetic + MOP (100 mg/kg) 257.75+19.0] 187.00+23.00 | 140.75+20.39 | 139.75+12.27
6. Diabetic + MOP (200 mg/kg)]  291.50+16.00 201.25+11.99 | 158.50+19.51 | 110.75+6.78
n=6, p<0.05,” p<0.01 vs. respective control (One way ANOVA fodidwy Dunnett’s test)
Body weight

The change in the body weight of control and dialgatoups of rat treated with MOP 50 mg/kg, 100 kggind 200
mg/kg and metformin is shown in Table 2. Alloxamhiiced (60 mg/kg body weight) rat showed decreagbéen
body weight throughout the study. The body weighthe diabetic control rat showed a gradual de&dasm

232.00 £ 2.70 gms. to 175.50 £ 2.10 gms. (p<0.0the@end of 21-days. The diabetic rats treatett MIOP and
metformin showed significant inhibition in the rexion of body weight. These animals were maintaitiedbody

weight like normal animals.

Table 2: Effect of Moringa oleifera Pod extract on Body Weight in alloxan induced diabetic rats

Body weight (grm.)
Sr-No Groups 0 Days 7" Days 14" Days 21% Days
1. Normal 210.00+4.08 215.50+2.46  217.75t+1.25  22HIFH5
2. Diabetic Control 232.00+2.7( 198.75+4.27 | 180.25+1.93 | 175.50+2.10
3. Diabetic + Metformin 213.75£2.39  216.00+0.70  FPR2.64 | 225.75+1.10
4. Diabetic + MOP (50 mg/kg)| 205.00+2.88  210.0062.| 218.00+1.08 | 223.50+1.93
5. Diabetic + MOP (100 mg/kg)  206.00+3.75 212.0083 | 220.25+6.04 | 225.50+5.80
6. Diabetic + MOP (200 mg/kg)  212.00+6.29  216.0863 | 224.00+3.10 | 231.50+2.63

n=6, p<0.05,” p<0.01 vs. respective control (One way ANOVA fodidwy Dunnett’s test)
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Oral glucosetolerance test

The animals in each group were fasted fc-14 hrs and then the mean blood glucose level wakiaed befor:
and after oral administration of glucose (2 g/kglpaveight). The mean blood glucose value in the normal col
rat rose to a peak value 0 hfter glucose load and decreased to near normall &\8 hr.The diabetic control rat,
however, peak increase in mean blood glucose ctratiem was observed after 0 hr. and remained bigdr the
next 3 hr. (i.e. 305.00+23.28 #67.25+18.02 mg/) indicating impaired glucose tolerar. The diabetic rats treated
with MOP 50 mg/kg, 100 mg/kgnd 2(0 mg/kg and metformin showed significgp0.01) improvement in tl
glucose tolerance compare to the diabetic cc groups. Results are shown in the figlre

Oral Glucose Tolerance Test
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n=6, p<0.05,” p<0.01vs. respective contr¢Dne way ANOVA followed by Dunnett’s t
Figure 1: Effect of Moringa oleifera Pod extract on Oral glucosetolerancetest in alloxan induced diabetic rats

SGOT, SGPT and Creatinine

Diabetic Rats showed increased SGOT level (360.0@&RIU/l) on day21. This was significantly higher (P<0.C
when compared to serum SGOT levels of normal cbrdte (282.00+21.74 |U/l). The diabetic animalatied with
MOP 50 mg/kg, 100 mg/kg argD0 mg/kg and metformin reports the decrease in BGOda-21.

SGPT levels in the control diabetic animals were reportated compared to the normal andP and metformin
treated diabetic rats.

The craetinine level in the normal rats v0.70+0.03 mg/diand in the diabetic control rats was 0.83+ mg/dl.
The MOPand metfornin treated diabetic rats showed redsesdm creatinine. All the okrvations are shown in
the table 3.

Table 3: Effect of Moringa oleifera Pod extract on biochemical parametersin alloxan induced diabetic rats

Sr. No. Groups SGOT (1U/l) | SGPT (1U/l) | CREATININE (mg/dl)
1 Normal 282.00+21.74| 65.00+2.55 0.70+0.0:
2 Diabetic Contrc 360.00+21.60 | 96.00+5.11 0.83+0.0/
3 Diabetic + Metformi 261.25+20.65 | 65.00+6.57 0.650.0;
4 Diabetic + MOP (50 mg/k 310.00+4.08 | 92.00+16.26 0.84+0.0!
5 Diabetic + MOP (100 mg/k | 280.00+4.08 | 78.75+3.14 0.63+0.0"
6 Diabetic + MOP (200 mg/k | 252.50+20.15 | 64.50+2.06 0.64+0.0."

n=6, p<0.05,” p<0.01vs. respective contr¢Dne way ANOVA followed by Dunnett’s t
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DISCUSSION

Diabetes mellitus is a clinical syndrome charaztati by inappropriate hyperglycemia caused by ativelar
absolute deficiency of insulin or by a resistarméhe action of insulin at the cellular level. dtthe most common
endocrine disorder [7, 8]. India has more than telikdiabetic patients from 19 million in 1995 to.40nillion in
2007. Every % person in India is potential diabetic.

The aim of the present study was to investigateeffexct of Moringa oleiferaLam. pod extract in alloxan treated
diabetic rats, as it reported to contain flavonpigkich may helps to speed-up the natural healmoggss and may
improve the glycemic control in diabetics.

Acute toxicity study revealed the non-toxic natafehe extract (MOP) at maximum dose of 5000 mgrkiicating
the dosage selected 50, 100 and 200 mg/kg are safe.

The treatment aim in diabetic patients should thuce the elevated blood glucose to near normal. [&he result of

present investigation indicate that MOP producegaificant fall in elevated blood glucose levelsalioxan treated
diabetic rats. Earlier report states that insufidency occurs in alloxan induced diabetic ra@ding to alterations
in the carbohydrate metabolism such as elevateodbibucose and reduced level of insulin. In oudgfut was

observed that MOP reversed these effects and tendsng the parameters significantly towards tleenmal and

comparable to the observation found with hypoglyicednug (Metformin) in diabetic rats.

Alloxan causes massive reduction in insulin releds®ugh the destruction of 3-cells of the iskeftd angerhans.
The chemical constituents of the various plantdaiaing carbohydrates, phenaolics, flavonoids, aids, saponins
and glycosides gives recovery of islet which giwesreasing the pancreatic secretion of insulin frizhet of
Langerhans [9, 10]. The possible mechanism by whkiohinga oleiferapod brings about its hypoglycaemic action
may be by potentiating the insulin effect by in@ieg either the pancreatic secretion of insulimfreells of islets of
Langerhans or its release from the bound form.

We have registered a decrease in body weight oxal diabetic rats. When MOP was administered tmals
treated with alloxan, the weight loss was rever3éx ability ofMoringa oleiferaPod to protect body weight loss
seems to be as a result of its ability to redugeetglycaemia [11].

Glucose tolerance remains normal because the fiscatile to adjust its secretion of insulin to cemgate for the
existing level of tissue insensitivity to the honmeo The result of diabetic control animals showegdaired glucose
tolerance. The additional load of glucose was faunidhpair the tolerance further as evident fromdiags after 3 h
in vehicle-treated diabetic animals. The resulteeded thatMoringa oleiferaPod and metformin administration
increased the utilization of glucose.

In diabetic animals the change in level of serummyare are directly related to change in the metabwoin which
the enzyme are involved. Many researchers havertexpincreased transaminase activity in liver aadis of
diabetic animals. The increase level of transasgnaghich are active in the absences of insulinisaf increase
activity of amino acid in diabetes are responsifile increased gluconeogenesis and ketogenesis waoksén
diabetes [11]. In present study the MOP and meftfomas effective in reducing the SGOT, SGPT level.

Kidneys maintain optimum chemical composition oflidluids by acidification of urine and removal oétabolite
wastes such as creatinine. During renal disease¢dhcentrations of these metabolites increasdoiodb In this
study, the levels of creatinine did not appeantwéase in any of the treatment groups. This itelscthe absence of
any significant kidney damage [12].

CONCLUSION

The result of study proved the hypoglycemic effeft810OP in allaoxan treated diabetic rats. MOP afsproved
the glucose tolerance in diabetic rats. Further M@fer the elevated SGOT, SGPT and creatinie ibetia rats.
The effects may be due to the presence of flavenioidMOP, which helps to speed up the natural hggrocess
and may improve the glycemic control in diabetitsra
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