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Duabetes melhms 6 clamlerized by cheonic
hvperglycemin with distarbances of carbabydrute, Tul
and protess metabolizm meswling from deleots ininsulin
secretion. manlin action or both (Baguer er af., 1998,
Diabetes  mellies 35 o nomscommunicable  disesse
conzidered w0 be one of the five leading couses of death
worldwide (Muragesh er ol 2006). Abowt 100 million
people arousd the world have been diagnosed with
diabztes and by the year 2000, it iz projected thar 215
million people will have the disease (Zimmet, 1999).
Insulin therapy affords effecuve glycemic conrsl in
IDDM  patients, yet its shorl comings  include
meffectiveness on oral pdministration, shon shelf life,
nesd  for preservation in refrigeration,  fatal
hypoglycemia in the event of excess dosage, refuctance
o take injecton and shove all, the resistance due o
prolonged  administration, which limits s usage
Similarly rweatment of NIDDM  patisss with
sul fonylurzas and biguanides 15 always associated with
sade effects (Rang and Dale, 1991). Recently, the search
for approprizie hypoglycemic agents has bzen focused
on plants wsed in raditonal medicine partly because of
leads provided by traditional medicine, to namsral
products that may be better treatments than curmemily
wied drugs {Rates, 2001). Hence search for a drug with
low cost, more aciive and withour side effect is being
pursued in several laboratories argund the Wrld.

Moringa oleifera Lamk (Fam: Moringaceae) a perennial
plaot, is mative o wopical Almca and 15 widely
disiributed in Indis, Cevlon and Madagascar (Eilert ef
al., 1981). The medicinel valwe of different parts of the
plant has long been recognised in folk medicine and is
exlenively used in the reatment of ascies rheumatism,
venomous bites and 25 a3 cardiac and circolatory
sumulant {Ouenera of al, 19961 Maringa species have
long been recognized by folk medicine practitioners us
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having value in dumor therapy as well as win other
gilments (Horweell 1967, 1970, Fahey er o, Z004).
Since no reports on scienlific evaluation of these leaves
in diabetes are avaikable, in the current stady, we have
eviluaied the antidiabetic activity of an aqueows extracl
of Moringa oleifera leaves in ora along with s
antiaxdant activity,

Mlaterials wned Methods
Planr Marerial

Movinga oleifera 15 0 small or medium sized, deciduous,
perennizl tree. The leaves of the plant wers collecizd
from the Dakshin Dinajpur district of West Bengal,
India Tt was identified by the Botanical Survey of India,
Kolkata and a herbarium specimen was deposited 1o the
Marth Hengal University herbarium.

Prepararion af plans exrracts

MOLE: {each 500g) wers sxiracted separatcly wich 1.5
L of water by the method of confinuoss hol extraction at

60°C for & h and evaporaied. The residual exiract was
dissolved in water and used in the study (Tain, [968)

Animals

Male Wister albing rais {1B0-200g) were obiained from
Cihosh Enterprise. Kolkata. The animals were grouped
ond housed in polypropylens cages and mainizined
under standard lsboratory conditions  {lemperature
2522°C) with a 12:h12-h dork and light cycle
(Miyonzima and Yllietnck, 1993} All animals wese
maintained on & stondard loboratory diet and 1ap waler
and had free access o food and waier. All procedures
deseribed were reviewed and approved by the University
Anirmials Ethical Committee (MBS,

Irduction of experimentol dinbetes

A freshly prepared solution of Streptozotocin {35mgiks.
i.pdan QM cirowe buller, pH 4.3, was injected intra-
peritoneilly in the rats in a volume of Imifkg (Siddigue
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etal, 19871 Adter 48 h ool sirepozolocin adminisiration,
rfs with noderate dinbetes having  glycosurin and
hyperglycemin (ic.. with blood glucose of 200-300mg!
adt} were mken for the cxperiment;

Frearrment

In the cxperiment, a total of 20 rais (12 dabeoc
surviving rais, 8 normal rots) were used. The rals were
divided into § groups of 4 rats each, Group-1 and Group
-2 tresied s control, Groug-3 wreated as diabetic control,
Afer 48 b of STZ induction diabstic rats treated with
the MOLE! were grouped imo Group-4 to Group-3.

Growp-1- Control wntreated rats receiving distlled
waker.

Ciroip-2- Contral rats receiving 00 1M cicrate buffer (pH
4.5].

Croup-3: STEZ treated disbetic rats.

Croup-4: 5TZ weated diabetic rats treated with MOLEL
{125mg/kg body weight) in dist water using intragasinc
tube twice 3 day for 20 days.

Group-5: STZ treated diabene rals treated with MOLE:
{250mp/kg body weight) in dist water using intragastric
nebe twice a day for 20 days

The body weight gain, fasting blood glucose and urine
sugar of all the ra1s were determined at regular intervals
during experimental period.

After 20 days, all the ras were fasted overmight and
sacrificed by cervical decapitation, Blood was collecied
in lubes containing sodium fuoride for the estmaton of
fasting blood glucose, Urine was collecicd from the
Urealed and untrested albino rows afier 24 h of faskeng
livers were removesd immediatzly, rinsed in e chilled
normal saline and patted dry and weighed

Brochomical siudies
Cuelitative determingiion af urine sigor

Glucose wos delecied in the urine by the method of
Benedict ¢f ol (1908), Benedict’s reagent {Sml) was
taken in a test lebe and B drops of urine was added io i
Tubes were boiled for 1-2 min and then cooled slowly,
The selutions were [illed with greenishfyellow/red and
no precipitate depending vpon the quantity of glucose
present. Gresnish precipitate would indicate very small
amount of glucose, The solution remained clear where
no glucose was there,

Ertimation of Mlood plucose

Fasting blood glicose was quantified by the method of
Melzon and Somogyi { 1945} Absorbances were resd
500 am and were quantified vsing a standard curve of
glucose

Quantifative estimarion of plycogen

Glycogen was hydrolyzed to glucose by the method of
Raghuramula er al. (2003) and the glucose thus formed
was estimated by Melson ond Somogyi's mathod (1944,
1245},

The liver was tuken out rapidly from the animal and the
excess blood removesd by blotting between folds and
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filler paper and immediately put anto 2 weight stopper
test tube conlaiming 0% KOH and weight again. The
amount of alkali wag then adjusied o ged Iml per g o
liver. The tssue was digested in o boiling water bath fol
| hr. The flirate was cooled in ice cold worer, Twe
volumes of 93% ethanol were then added and the
mixture heated just to boiling. Spurting was avoided
This was left 1o stand overmght in the colld. The tube:
were centrifiged and the precipitate dissolved in 5-1€
ml warm water. The glycogen was re-precipatated with 2
volumes of %5% ethanol. The precipitaie  was
centrifuged and washed several imes with 80% ethanol
Two ml of 2 N Ha50, per g of inital liver weights was
added and hydrolyzed in a boiling water bath for 34 h,
The solution was neutralized with MaOH wsing Phenol
red as indicator. Volume was noled and filiered, Glucoss
was determined in that aliguot, The factor 093 used 1w
convert glocoss 1o glycogen,

Determination aof thiebarbiniclie aced  reactive  seb-
stangces [ THARS)

THARS in tssees was estimated by the method o
Ohkawa ef al. {1579). Alier collection of bloosd samples
the cuts were killed and livers were excised, rinsed in kce
cold normal saline, followed by 0.15 M Trs-HCI (pH
7.4} blotted dry and weight. A 10% wiv of homogenaie
was prepared in 0013 M Tos-HCI buller and processed
for the estimation of lipid peroxidation, The levels of
hpid peroxides  were  cxpressed  as  moles ol
thiobarbatituric acid reactive substances (TBARSMmg
prodein

Betermmanon of reduced glimathione (GSH)

CGiSH in tissues was cstimated by the method of Ellman
el . (1959). Aler killing the rats livers were excised,
nnsed in ice cold normal saline. Tollowed by 005 M
Tris-HCI (pH 7.4) blotted dry and weighed. A pant of
homagenote afler precipituting profeins with Trichloro
oeebic ockd (TCA) was  wsed for  estimation  of
glutatbione. The amount of GSH in the somple was
calculated wsing the standord curve generated from
known G5H.

Sratizfical wralysic

The collected data were subjected (o statistical analysis
by slandord procedures of Standard Error, C0 and
Student’s 1 L

Eesults and Crscussion

Initially, the rats were injecied with 5TZ w induce
hyvperglycemia. After 2 days of 5T induction rais were
found to be suffering from strong hyperglyvcemia. There
was marked reduction in the body weight of the STZ
treated rats, along with an increase in food ceaving and
thirst Subsequendly. the rats were reated wilth exiracis
of the test plants and paramelers associasted with
hyperglyvcemia such as fasting blood glucose, urine
sugar, glycogen content in liver tssae, TEARS and
GEH of liver ussue, were tested. After 20 days of
reatrnent with test plante mos of the rats recoversd
from hyperglycemia and became healthy

Recently smedies have clearly demonstrated  the
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Table L : Efcet of MOLEL estacts on clunges in biody weight in normal and experimental rats

; Thocy Welght {g) )
ETRRTTTY Trentments irst da Alter 2 days ol Days alter plant extroct treatment
~ LAY ST7 indection 1 20
Mol (only velnele
distilled wamcr) 1735 £4.73 175.0 £ 4.83 1887+ 5.54 202.5 £ 3.86
W Cirate boifer tregied 1660+ 4 99 167.0 £ 5.00 179.5 + 4.50 191.5 £ 3.50
M STZ (digbetic Conral) 1102 1,15 I67.0 £ .66 | 56.66 £ 0,88 147.0 £ 0.57
. ETZ+MOLEL
%
N (128niptkey 17804200 17754150 IB4.5 + 150 1915+ 1.22
v s:rz X M_m""' 171.5 & 0.50 [ T2.5 £ 0.50 [B2.5 + 2.50 (94,5 +a 70
(230 ke

Each value reprosems mean; & =5E: MOLE = Morirge oleifem loaves gximel Values were stptigtically signilicant ol p < 0.01 35

comypared with dinbeiie comird, p o< 0001

Table 2 : Qualitative detection of sugar in urine of dia-
betic and treated ris

Groups Treatment EE;::_E,
1 Mormal Hil
1l Citrate Buffer il
I Diaberiz Control tE
[ MOLE: (125mgikg) +
W MOLE:D (250mg/&g) [l

MOLEt:Moringo ole(fera leaves extract; *Mil:Sugar not de-
rected: 4w sugar; and +-+:high sogor in urine

importance of medicinal plants in the weatment of
experimental diabetes, where oxidative stress induced fi-

cell death (Kinloch ef al., 1999; Sandhya ef al,, 2000).

The effect of MOLE: on the body weight of diabetic and
normal rats have been demonstrated in Table 1, Decrease
in bodyweight due w0 derangement of metabolic
pathways is & common feature in diabetes (Al-Shamaony
er al, 1994). In the present study the body weight of the
diabetic rats decreased from 171g vo 147 after the 20
days treatment with STZ. The body weight of MOLER
treated group (125mgfkg and 250mp'kg respeclively)
mereased from 175.0g and 171.5g to 191.5g and 1945
respectively after the 20" day’s treatment. Similar result
found after oral administration of the methanol fracbion
of Salacle reticulata twice daily to the diabetic animals
gained the body weight (Rubin Kumara &f al., 2005).

A conventional method for the determination of sugar
level in wrine 15 qualitative estimation, Changes in the
urine sugar of differant realed groups have been shown
in Table 2. The resulis of the test were positive [+++) o
the diabetic rats and amount of sugar were nil 1w the
MOLE! (250mp/kg) troated groups. Least amounts (+) of

sugar were found in the MOLEL {125mpfkg) treated
groaps.

The levels of blood glucose in normal and experimental
rais werz determimed at different Lime intervals Gl 20
days.. Fasting blood glucose levels in the control rats
remained unchanged during the course of the
experiment, Therz was a significant (p< (L03) increase
in blood glucose in diabetic rats after two days of STZ
administration. The rats having blood glucose level
more than 200 were considered for the study. In the
siudy, MOLE! reduced the fasting blood glucose level
significantly (pc 005} on the 20° day ol
treatment.Resulis have been presented in Fig.l and
Takle 3, Wenkateswaran and Par {2002 also found that
the dinbetic rats showed a sgnificant increase in blood
plucose. In their experiment it was observed that the
administration of Coccipia indica leaves extract in
diabetic rats restored the level of blood glucose to near
noemal levels

Driaberes mellitus is associated with o marked decrease
in the level of liver glycogen (Pugazhenthi er al., 1991).
The effecis of MOLED on Glycogen content are shown
in the Table 4. The level of glycogen content decreased
(21.17 me/100g) significantly (p< 0LOOG1) in the STZ-
diabetic rofs a5 compared 1o control (40064 mgli Odg)
Treatment with MOLED {230mgikg and §25malkg)
sgnificantly (p< 0.001) increase Lhe glycogen and
brought them near 1o normad Jevel. Pari and Latha
{2004} have shown that the hepatic and skeletal muscle
glycogen content was reduced significantly in diabetic

cantral,

The effect of TBARS in the liver of STZ-diabelic ras on
the treatment with MOLEL 12 depicted in the Table 4.
The 5T-diabetic raiz showed a significant increase in
TBARS (1.4 mM/100g) when compared wath nosmal
(id H;O-0.81 mM/AMg and cirse  buller-0.79

Group Treatmenis Initial Final Table 3; Effect of MOLEL
[ Mormal (only vehicle dis- Ta Il £ 1.05 1152280 exipicl on |:“|"|:|.HE1‘.'5 i fast-
tilled wealer) ing blood glucese in nor-
1) Citrate bufler Lrealed 7685 £ 0.68 76852 1.13 mal and experimental rals
[l Digbetic Contral ThAD £ 08I 13707 £ 6,36
v MOLEL (I 23mgikp) 75.095+0.17 13707173
W MOLE1 (250mp/ku) 77494028 AX.02=0 84

MOLEL = Moringa wleifeea lenves extrsct. Values were stiistically significant atp < W01 2 compargd with disbene contid, p <

00 as compared with nommal

24



AREX doneemed of Plvier Sodmaees W, 4, 30

11 |
|J

E LT}
3 412 M
“ LY
Rl 5
£
i Wik owmila g oAy
]
L v
i 1
3
; o il = 4 -
T o q |
i '. | | |
a | : . | .
Soymal  VBERomal  [uiew  RIEZY O MEZER
Lt
Tivilina

Fig.1: Fasing blood glucese in normal and dizbetic in-
duced rats after different time intervals

mbAI002)  im liver. Thiobarbitueic ackd reactive
substance levels were decreased in the MOLE!D treated
groups when compared with the normal racs. There was
a sigmficant (p< 0.001) reduction in the activity of
TEARS in the liver of rats with the reatment ol MOLE:
(250mpkg and [25mgkg) when compared with normal
rads,

Komalakkonnan and Stanely {2004} investigated the
antidiabetic and antioxidant activity of Azgle mormelos
in smepiozotocin-induced dizgbetie rats, The diabetic raes
showed & significant  imcrease in TBARS  amd
hydroperaxides in liver and kidney. Oral adminisiration
of Aegel maruelos fruit extract maintained the lissuc
THARS and hydroperoxides to neor normal siatus.

The concentrations of GSH in lissues i experimental
dhabetic rals are shown in Tablz 4, It was seen that the
reduced glutathione level in the liver of STZ-dizbeuc
rais  were  significantly  {p< 001} decreased.
Administration of MOLE: (350mgfke and 125mgfkg)
imcreased che levels of GSH in the liver (p< 001} during
digheles. Fari and Latha (2002) demonstrote the levels ol
G5H in normal and experimental animals while they
have worked on the anbidizbetic activity of Casslas
auricuiahs (owers, Ther study showed that GSH level
was significantdy lower in diabetuc rats than in normal
rats. Administration of Carsia auriculato lower exracts
ar aldSgpke body weight and glibenclamude increassd
significantly the GSH levels as comparzd with the levels
in diabetic rats,

The reslis of e current nvestigation of  Moreg
idigfren leal eatrocts showed significont antishabete and
andi-oxidont actvily. 1 is ool known which of the
recorded prowps of biclogicall y ochive compounds are
responsible  for this ohserved  hypogiyeemic  efifect.
Meither is the mechanism of action clearly undersiood.
However, this work has clearly  brouphl outl the
imporiance of common plants in medicing, which il used
properly, can be as good as any other forms of medicine,
Scwveral lines of action ore siill open lor Turther research
which can pinpoint the actual component(s) involved

and their specifie modes of action
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