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ABSTRACT

Plant-based remedies have been used to treat numerous diseases for thou-
sands of yearsin various parts of theworld. Azadirachta excelsa or sentang
traditionally used by Malay as an agent for lowering blood glucose. The
study was designed to evaluate the antidiabetic properties of this plant
by measuring the plasma blood glucose level, the percentage of HbAlc
and the plasmainsulinlevel. Thirty two Sprague dawl ey ratswere divided
into four groupswhich received different treatments. Thefirst and second
groups served as positive and negative control were treated with saline
respectively whiletheratsin thethird group were received metformin. The
fourth group was treated with ethanolic extract of A. excelsa. After 14
days of treatment, the plant extract was significantly reduced the fasting
blood glucose and the concentration of HbA1c in diabetic ratsby 72.89%
and 6.58% respectively. The plasmainsulin in diabetic rats was also sig-
nificantly increased after treated with plant extract. These results suggest
that the ethanolic extract of A. excelsa possess antidiabetic activity by
improving the insulin secretion, with consequent decrease in the level of
plasma blood glucose and HbAlc. © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

Diabetesmdlitusisaheterogeneous metabolicdis-
order that has affected substantial population regard-
less of sex, age and socio economic statug¥. Accord-
ing to World Health Organization, the number of dia-
betes casesin Southern Asiaand Western Pacific cur-
rently at 171 millionand it was expected to reach 336
million by theend of 20302, Specificdiabeticrisk fac-
tor such asglycation of proteinincluding haemoglobin
and coagulation abnormalities, and subsequent endot-
helial dysfunction, may a so contributeto cardiovascu-
lar complications. Glycosylated peptidesare el evated
severd foldsin diabetics. Theuseof the glycosylated

hemoglobin (HbA 1¢) assay for long-term diabetic moni-
toring of diabetic control isgaining muchwider useand
acceptance,

Thereweremany reviewson plantsremediesthat
possessexperimenta and dlinical antidiabetic activity!™.
InMaaysia, medicina plantsare used accordingtothe
folk traditions of nativesor peoplewho camefrom In-
dia, Chinaor Arab countries. Such plantsareusedin
formulations of home remedies such asteas, decoc-
tionsor tinctures. Azadirachta excelsa, atypica wild
plant foundin Malaysia. Azadirachtaisagenusfrom
two species of treesin the flowering plant of family
Meliaceae. To our best knowledge, the antidiabetic
activity of thisplant hasnot been investigated scientifi-
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cally. However, previouswork wasreported that the
chloroform extractsof A. excelsa stem demonstrated
anticancer activity®™. Young shootscan beeatenin sdad
and are believed to be good for lowering blood pres-
sure.

MATERIALSAND METHODS

Prepar ation of Azadirachta excelsaleavesextract

The powdered leaves of A. excelsa were soaked
in 70% ethanol for two days at room temperature
(37°C). The suspension was then filtered to obtain the
extract. Theextract wasthen evaporated using thero-
tary evaporator at 40°C until it was completely dried®.
A dark semi-solid materia was obtained and stored at
4°C to be used later on.

Induction of diabetes

Rats weighing between 160 to 300g werefasted
overnight andinjected by intrgperitonial administration
of freshly prepared aloxan monohydrate (130 mg/kg)
insaline solution of pH 7.4. On day seventh, therats
showing stableglycemic vauesabove 130mg/di or 7.0
mmol/L were considered diabetic and salected for fur-
ther experimentation. Blood glucoselevelsof therats
were estimated by collecting the blood samplesfrom
thetail vain by using Glucometer Accu-check Active.

Experimental design

Theratsweredividedinto four groupswithsix rats
ineach group andtreated oraly twiceaday asfollows:
GroupA : normal ratsreceived sdine.

Group B : diabeticratsreceived sdine.

Group C : diabetic ratsreceived metformin.

Group D : diabeticratsreceived ethanolic extract of A.
excelsa at dose of 500 mg/kg.

On day 15 of treatment, after 8 hours of fast, all
animals were scarified by decapitation. Blood were
withdrawnfor blood glucose, HbA1lcandinsulinandyss
whilethe uterinewere harvested for histologica study.

Glycated haemoglobin Assay

A 1.5uL of blood sample were collected with the
integrated sampling device by touching the surface of
theblood drop until it filled the capillary end. Later, the
sampling devicewasinserted into theAffinion Analyser
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system. Thesamplewasautomaticdly diluted and mixed
with abuffer that lysesthe erythrocytes and precipi-
tatesthe haemoglobin. Theandyser eva uated the pre-
cipitation on the membrane. The ratio between the
glycated haemogl obin and thetotal haemoglobininten-
sitieswas proportiond to the percentage Hb,, dis-
played ontheAnayzer screen.

RESULTS

ThePlasmablood glucoselevel

Theeffects of A. excelsaonblood glucoselevels
indiabeticratsaregivenin Figure 1. Theplant extract
has produced asignificant anti-hyperglycemic activity
with 60.7% reduction in the blood glucose. Treatment
of thediabetic ratswith metformin (50 mg/kgb.w) has
resulted in 31.3% reduction intheir blood glucose.
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Figurel: Plasmablood glucosein experimental ratsbefore
and after treatment. Data ar eexpr essed asmeans+SEM (n=
6). *a-P < 0.01 compar ed with the cor responding valuefor
nor mal control rats; *b-P < 0.001 compared with thecorre-
sponding value for diabetic control rats. Ae (A.excelsa
ethanalic extractstreatment), M et (M etformin treatment),
DC (Diabetic control), NC (Normal control)
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Asshownin Figure 2, the highest percentage of
total HbA 1cwasfound in untreated diabetic rat which
i$8.13%. However, administration of metforminand
ethanolic extracts of A. excelsa for two weeks have
successfully reduced the percentage of HbA1cwhich
iS7.78% and 6.58% respectively.

Plasmainsulin

Asshowed in Figure 3, the secretion of insulinwas
suppressed effectively by asingleintraperitonea injec-
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tion of alloxan monohydrate. Administration of A.
excelsaleaves extract wassignificantly increasesthe
plasmainsulinleve inthediabeticrats Thefinding seems
to suggest that the plant extractswork asantidiabetic
agentsviainsulinogenicactivity. A. excelsamight simu-
[atean immediateinsulin secretion from theremnant -
cellsor regenerated B-cells; as observed in other plant
extracts”. However, administration of metformin dur-
ing experimenta period obvioudy failed to modify the
insulinleve of diabeticrats.

9
8
7 [
6
5
4
3
2
1
]
NC DC Met Ae

Groups

Figure2: Thepercentageof Hb,, within 14 daysof treat-
ment. Data were expressed as means + SEM; n=6; Ae
(A.excelsa ethanalic extractstreatment), M et (M etformin

treatment), DC (Diabeticcontrol), NC (Normal contral)
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Figure3: Theconcentration of plasmainsulin of each group
after 14 daysof treatment. Data wer e expressed asmeans=+
SEM; n=3; * gtatistical significant ver susdiabetic control
(p<0.05); Ae (A.excelsa ethanolic extractstreatment), M et
(M etformin treatment), DC (Diabetic control), NC (Normal
control)

DISCUSSIONAND CONCLUSION

Theuseof plantsfor thetreatment of patientswith
diabetesiscommon throughout theworld. In the present
study, aloxan-induced diabeticratsexhibit asignificant
decreasein plasmaglucoselevel whentreated with A.
excelsaleaves extract. Glucoselowering effect of A.
excelsamight bedueto stimulation of surviving B-cells
of idetsof Langerhansleadingto moreinsulinrelesse.
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Thiswas confirmed by theincreased levelsof plasma
insulinindiabeticratstreated with A. excdsa. Theplant
wascaused alargeincreaseof plasmainsulininaloxan-
treated animal sbut had no effect oninsulinin control

rats.

Determining the glycated haemogl obin (HbA 1c)
servesasan appropriate method for diabetic screen-
ing. Greater long term variability in HbA1cincreases
the risk of diabetic microangiopathies and
macroangiopathies®. Therisk of cardiovascular dis-
ease has been shown to be elevated in patientswith
types 2 diabetesmellituswith increasefluctuationsin
HbA 1. Previouswork wasreported theincrement
of glycosylation proteins, including Hb found in uncon-
trolled or poorly controlled diabetes®?. Aligned with
other work!™, thehigh levelsof Hb1Acwas observed
in alloxan-induced diabetic ratstogether with corre-
spondingincreased plasmaglucosevaues. Inour sudy,
HbA 1cincreased in diabetic animascompared to nor-
mal rats. A. excel sa and metformin treatmentsreduced
theHbA 1cvduesto near normd level sduetoimproved
glycemiccontrol.

Thesefindingsindicated that A. excelsaactspri-
marily asantidiabetic agent by stimulating the secretion
of insulin, consequent with reduction of plasmablood
glucoseand HbA 1cvaues.

ACKNOWLEDGEMENT

Thisproject financidly supported by FRGS Grant
(600-RMI/ST/FRGS 5/3/Fst) and Faculty of Applied
Sciences, Universiti Teknologi MARA.

REFERENCES

[1] D.M.Kannur,V.l.Hukkeri, K.S.Akki; Antidiabetic
activity of Caesal piniabonducellaseed extractsin
rats, Fitoterapia, 77, 546-549 (2006).

C.Sunil, S.Ignacimuthu, PAgastian; Antidiabetic ef-
fect of Symplocos cochinchinensis (Lour.) S.
Moore. in type 2 diabetic rats, Journal of
Ethnopharmacol ogy, 134(2), 298-304 (2011).
U.Bhandari, N.Jain, M.N.Ansari, K.K.Pillai; Ben-
eficial effect of Embelia ribes ethanolic extract
on blood pressure and glycosylated hemoglobinin
streptozotocin-induced diabetesin rats, Fitoterapia,
79(5), 351-35 (2008).

[2]

[3]

——————, Natural Products
A Tndian ﬁawml



366

Full Paper e

[4]

[5]

[6]

[7]

(8]

Natural Products

Lowering blood glucose effect of Azadirachta excelsa

NPAIJ, 9(9) 2013

P.Shokeen, PAnand, Y.K.Murali, V.Tandon; An-
tidiabetic activity of 50% ethanolic extract of Rici-
nus communis and its purified fractions, Food and
Chemical Toxicology, 46(11), 3458-3466 (2008).

B.Cui, H.Chai, H.L.Constant, T.Santisuk,
V.Reutrakul, C.W.W.Beecher, A.D.Kinghorn;
Limonoids from Azadirachta excels, Phytochem-
istry, 47(7), 1283-1287 (1998).

M.A.Mustafa, A.Al-Khazrgji; Effect of some plant
extracts on the Culex pipiens molestus Forskal lar-
vae, Iragi Journal of Veterinary Sciences, 22(1), 9-
12 (2008).

J.Eliza, PDaisy, S.Ignachimuthu, V.Duraipandiyan;
Antidiabetic and antilipidemic effect of eremanthin
from Costus speciosus (Koen.) Sm. in STZ-in-
duced diabetic rats, Chemico-Biological Interac-
tions, 1(182), 67- 72 (2009).

M.Koga, J.Murai, S.Morita, H.Saito, S.Kasayama;
Comparison of annua variability in HbAlc and
glycated albumin in patientswith type 1 vs. type 2
diabetes mellitus, Journal of Diabetesand its Com-
plications, 2, 122-125 (2013).

[10] J.Carlsson,

[9] R.Bouchi, T.Babazono, M.Mugishima, N.Yoshida,

I.Nyumura, K.Toya; Fluctuationsin HbA1lc are as-
sociated with ahigher incidence of cardiovascul ar
disease in Japanese patients with type 2 diabetes,
Journal of Diabetes Investigation, 3, 148-155
(2012).

C.Gullstrand, J.Ludvigsson,
I.Lundstrom, F.Winquist; Detection of global
glycosylation changes of serum proteinsin type 1
diabetes using alectin panel and multivariate data
analysis, Talanta, 76(2), 333-337 (2008).

[11] A.A.Adeneye, O.0.Adeyemi; Further evaluation

of antihyperglycaemic activity of Hunteria
umbellata (K. Schum) Hallier f. seed extract in
experimental diabetes, Journal of
Ethnopharmacol ogy, 126(2), 238-243 (2009).

-
A Tudéan Journal



