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ABSTRACT

Diabetes mellitus is a chronic metabolic diseasealises number of complications, like retinopatigyropathy and
peripheral vascular insufficiencies. The world wiglevalence of diabetes is expected to be more 2d8nmillions by the
year 2010. In India more than 30 million people waith diabetes mellitus. There are lots of synthatents available to treat
diabetes, but they have some undesirable sideteffetant-based medicinal products have been krsimge ancient times
and various medicinal plants and their productsehbgen used to manage diabetes mellitus in théiorzal medicinal
systems of many countries in the world. Moreoverjry the past few years many phytoconstituentskviaire responsible
for antidiabetic activity have been isolated frdme fplant species. This review focuses mainly oactetl plant species that
have been reported for their antidiabetic propettiging laboratory diabetic animal models in reféijournals.

KEY WORDS: Diabetes mellitus, Medicinal plants, Antidiabetitgrbal medicines.

INTRODUCTION
Diabetes M ellitus and Its Impact on Human Health
Diabetes mellitus is a chronic metabolic disorder,
characterized by elevated blood glucose levels and
disturbances in carbohydrates, fats and protein
metabolism. These metabolic abnormalities resultiom
defects in insulin secretion and/or insulin act{Bajanset
al., 1997; George and Rudvid, 2000; Nyhairal., 2000).
There are two common forms of diabetes mellitugery
or Insulin Dependent Diabetes Mellitus (IDDM) and
Type-2 or Non-Insulin Dependent Diabetes Mellitus
(NIDDM) (Xie et al, 2002). IDDM is occurs due to
complete loss of pancreatffeislet cells and hence there is
insulin deficiency. NIDDM is occurs due to insulin
resistance (Agrawal and Paridhavi, 2007). Typeabeties
mellitus is much commoner than type-1, accountiog f
over 75% of all patients with diabetes in most gapan
(Cantrill and Wood, 2005). The world wide prevaleraf
diabetes mellitus is expected to be more than 2#lons
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by the year 2010 (Chanrdat al, 2007). The countries
with the largest number of diabetic people in thary2025
will be India, China, United States (Ramachandetal.,
2002). In India more than 30 millions peoples arghw
diabetes mellitus (Shankar and Sundarka, 2001}hén
next 25 years diabetes is being projected as thidwo
main disabler and killer (Edwiat al, 2006). The chronic
hyperglycemia of diabetes is associated with damage
dysfunction and failure of various organs over laagn
(Lyra et al., 2006). It causes number of complications like
retinopathy, neuropathy and peripheral vascular
insufficiencies (Chehade and Moordian, 2000). A anaj
complication of diabetes is loss of vision due ither to
cataracts or to damage blood vessels of the refager
kidney problems also may results from damage talren
blood vessels (Toratora and Grabowski, 2003). Diabe
patients typically have delayed or impaired wouedlimg
and may develop chronic ulcers (Latestf al, 2005).
Type-2 diabetes is closely associated with obegligsity
contributes to insulin resistance (Astrup and Fir2800;
Kahn and Flier, 2000).
Diabetes and Existing Synthetic Drugs

Diabetes mellitus is still not completely curable
by the present synthetic antidiabetic drugs. Imstiierapy
is the only satisfactory approach in diabetes, ghengh
it has several drawbacks like insulin resistanceinb
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atropy, anoresia and fatty liver in long term treant
(Piedrola et al, 2001; Weidmann, 1993). Several
hypoglycemic agents such as biguanides and suliozgs
are presently available to reduce hyperglycemia in
diabetes mellitus. But these drugs have some uradbsi
side effects (Nooet al, 2008). Unfortunately after the
introduction of these hypoglycemic agents abouyé&drs
back, there is no major lead has been obtainechim t
direction of finding a proper drug for diabetes @ar et
al., 2008).

Diabetes and Herbal M edicines

Due to the adverse reaction and other undesirable
side effects of synthetic drugs, there is an irgirep
demand by patients for the use of natural prodacis
other dietary modulators with antidiabetic activiipeb
and Dutta, 2006). Therefore it is prudent to lookdption
in herbal medicines for the management of diab&temt
drugs are frequently considered to less toxic, free
side effects and relatively low costs than syntheties.
Although, herbal medicines have long been used
effectively for treating diseases in Asian commigsitand
throughout the world (Bailey and Day, 1989; Edial,
2006; Valiathan, 1998). According to the World Hhkal
Organization (WHO), an estimated 3.5 billion peopie
the developing world depends on the medicinal glast
part of their primary health care (Balick and C&%96).
Plants have been primary source of drugs and mhtheo
presently available medicines have been deriveelctiyr
or indirectly from plants. For example, the popular
antihyperglycemic drug “metformin” (glucophage) is
derived fromGalega officinalis(Groveret al, 2002). For
a long time diabetes has been treated with several
medicinal plants or their extracts based on fokklor
medicine (Akhtar and Ali, 1980). A number of plant
species are known to have hypoglycemic activity
throughout the world (Kaet al, 2006; Kumaret al.,
2006). Ehtnobotanical information indicates the entbran
800 plants are used as traditional remedies for the
treatment of diabetes (Pushpasdj al, 2000; Alarcon-
Aguilara et al, 1998). About 600 traditional medicinal
plants have been reported for diabetes till todagwin
Jaraldet al, 2008). In the Indian system of medicine,
more than 100 medicinal plants are mentioned fer th
management of diabetes mellitus which are effective
either alone or combinations (Kat al, 2003). Alkaloids,
amino acids, coumarins, flavonoids, steroids,rpeoids,
polysaccharides, glycopeptides, peptides, xanthgnds,
iridoids, phenolics, guanidines, alkyl disulphidesd
inorganic ions are the phytoconstituents has beparted
to have antididiabetic activity (Grovet al, 2002; Pulok
et al, 2006).

In this review, the medicinal plant species which
have been reported for their anti-diabetic propsrtbased
on experimental animal models and reported in eefeér
journals are presented.

MEDICINAL PLANT SPECIES WITH ANTI-
DIABETIC ACTIVITY
Artanema sesamoides (Family: Scrophuilariaceae)

Artanema sesamoideB8enth is a stout herb
belongs to the family Scrophuilariaceae. It isrifistted in
southern Part of India, West Peninsula, Philippines
Malay, Sumatra, Java and Srilanka (Kritikar and LBas
1975). Traditionally, this plant is used to tregtidiabetes
in tribal people of Tamilnadu, India (Selvehal.,2008).
The anti diabetic activities chrtanema sesamoiddémve
been reported bgelvanet al. In the study, the methanolic
extract ofArtanema sesamoidegas found to have potent
antidiabetic activity that reduces blood sugar lete200
and 400mg/kg, p.o for 14 days in STZ-induced diabet
rats. The antidiabetic activity ofArtanema sesamoides
may be by sensitize the insulin receptor or stiteuthe
secretion of insulin from beta cells of Istets afigerhans
in pancreas (Selvaat al., 2008). The seeds and root of
Artanema sesamoidess reported to be medicinally
important in traditional system of medicine. Dedmctof
root is given in diarrhea, rheumatism, stone, dptfeand
syphilis. Seeds are used for improve vitality, diiBness
and favour conception (Kirtikar and Basu, 1975).eTh
methanolic extract ofArtanema sesamoidesontains
alkaloids, flavonoids and saponins (Seleaml., 2008).
Clerodendron phlomoidis (Family: Verbenaceae)

Clerodendron phlomoidi&. is commonly known
as ‘Arni’ in Hindi belongs to Verbenaceae family. It is
distributed throughout India (Nadkarni, 1982; Kégr and
Basu, 1999). The leaves @flerodendron phlomoidiss
used to treat diabetes in southern parts of Iretipecially
tribals of Nilgiris. Oral administration of ethanextract of
leaves of Clerodendron phlomoidisat 200mg/kg dose
level exhibited significant hypoglycemic activityn i
alloxan-induced diabetic rats. The ethanolic extrat
leaves of C. phlomoidisis reported to contain several
constituents such as alkaloids, phytosterols, gigEs,
saponins, phenolic compounds, proteins and flawoi
(Dhanabakt al.,2008). In traditional systems of medicine
Clerodendron phlomoidigs also used to treat various
disease viz., juice of leaves is used as bitteictand also
given in neglected syphilitic complaints. The root
decoction is used as a demulcent in gonorrhoeaatstd
given during convalescence from measles (Nadkarni,
1982; Kirtikar and Basu, 1999).

Curculigo orchioides (Family: Hypoxidaceae)

Curculigo orchioidesGaerth. is a well known
plant in traditional Indian system of medicine, drgs to
the family Hypoxidaceae (Amaryllidaceae). It is fauin
India, particularly in the sub-tropical Himalayasdain the
Western Ghats (Chopet al., 1986). In Unani system of
medicine,Curuligo orchioideds used for management of
diabetes (Parrotta, 2001). The anti-hyperglycerfiaceof
Curculigo orchioideshave been investigated i3hauhan
and Dixit. In their study, the ethnolic extract of the
rhizome at a dose of 100 and 200 mg/kg. p.o. preditice
maximum glucose lowering in diabetic rats serume Th
authors concluded that the ethanolic extrac€ofculigo
orchiodes rhizomes given orally at dose of 100mg/kg,
possesses significant hypoglycemic in both normmad a
diabetic rats (Chauhan and Dixit, 2007Luruligo
orchiodes chiefly contains sterols, glycosides, alkaloids
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saponins (Raet al, 1978) and carbohydrates (Tiwari and
Misra, 1976). Curulignif3-C, curculigosaponin-F has also
been isolated frorTuruligo orchioideqXu et al., 1992).
Ficusracemosa (Family: M oraceae)

Ficus racemosaLinn (Syn: Ficus glomerata
Roxb) is a large deciduous tree, commonly known as
‘Cluster fig’, belongs to the family Moraceae. I§ i
distributed throughout India, particularly in evergn
forests, moist localities (Kirtikar and Basu, 2001;
Ramankutty and Nambair, 1996icus racemosas used
to treat diabetes by the tribal of ChotanagpuriPett al.,
2006). The anti-hyperglycemic activity Bfcus racemosa
is evaluated byrushar A Deshmuklket al The authors
concluded that the petroleum ether extract Fo€us
racemosaat the doses of 100, 200 and 400mg/kg, p.o
daily for 35 days, causes the maximum reductioseirum
glucose levels. They suggest, the dose of 200mg/kg
showed the maximum reduction of serum glucose ligvel
both acute and subacute studies (Tushar A Deshratikh
al., 2007).Ficus racemosdave been reported to contain
gluanol acetate, hetriaconat@;sitosterol, lypeiolacetate
(Chandreet al, 1979, Merchant and Engineer, 1979). The
fruit extracts ofFicus racemosaontain sterols, tannins,
glycosides, triterpeniods, flavonoids and carbohtels
(Tushar A Deshmuktet al, 2007). The fruits ofFicus
racemosaare also considered astringent, stomachic and
carminative (Patiéet al., 2006).
Ichnocarpus frutescens (Family: Apocynaceae)

Ichnocarpus frutescenscommonly known as
‘black creeper’ belongs to Apocynaceae family. gt i
distributed throughout India (Nadkarni, 2002). Tiwets
and flowers oflchnocarpus frutescenare used to treat
diabetes in Madhya Pradesh and Uttara Kannadactlistr
Karnakata (Yusuf-Shawet al, 2004, Bhandaryet al,
1995). The antidiabetic activity ¢€hnocarpus frutescens
have been reported yakesh Bariket al The aqueous
root extract ofichnocarpus frutescerst doses of 250 and
500mg/kg, p.o for 15 days, produced significantuitin
of fasting blood glucose levels in streptozotocin-
nicotinamide induced type-Il diabetic rats (Rak&srik
et al, 2008). The roots dthnocarpus frutescerere also
used as a diuretic and diaphoretic (Nadkarni, 2008
leaves and stalks are used in the skin eruptionfewet
(Yoganarasimhast al., 1982).
Lagerstroemia speciosa (Family: Lythraceae)

Lagerstroemia speciosia a Southeast Asian tree
more commonly known as ‘banaba’, belongs to thelfam
Lythraceae. Traditionally,Lagerstroemia speciosdas
been consumed in various forms by Philippines for
treatment of diabetes (Guy Kleat al, 2007).Kakudaet
al., studied the antidiabetic activity dfagerstroemia
speciosaby preparing water and methanol extracts of the
plant. After feeding the extract to hereditary te
diabetic KK-Ay/Ta Jcl mice, they found that food
containing either 3% of methanol extract or 5% aftev
extract was effective in reducing blood glucose imsdlin
levels (Kakudaet al, 1996). Lagerstroemia speciosa
contains Corosolic acid ¢@hydroxyursoloic acid)
(Murakami et al, 1993) and Lagerstroemin (Hayasi

al., 2002).Lagerstroema speciosahas become relatively
popular in the form of health-promoting tea produit
United States and Eastern Asia (Guy Kleiral, 2007).
Parkinsonia aculeata (Family: Cesalphineaceae)

Parkinsonia aculeatd. is a medium tree belongs
to the family Cesalphineacea. It is found in send-area
in Northeast of Brazil. Traditionally, the infusiasf the
aerial parts ofParkinsonia aculeatahas been used to
manage diabetes-related complications in North2estil
(Almeida et al, 2005). In a study undertaken to evaluate
the antidiabetic potential of the water solublecfien of
aerial parts fronParkinsonia aculeatat a dose of 125 or
250mg/kg, p.o for 16 days, exhibited a significant
reduction in serum and urinary glucose in alloxaaiced
diabetic rats (Leiteet al, 2007). P. aculeatacontains C-
glycosylflavones (Bessoet al, 1980) and Luteolin 7, 4'-
dimethyl ether 6-C-glucoside (El-sayedal., 1991).
Paspalum scrobiculatum (Family: Poaceae)

Paspalum scrobiculatumLinn is a tufted
perennial grass, commonly known as ‘Kodomillet’,
belongs to the family Poaceae. It is distributed/imdhya
Pradesh, Chattisgarh and Karnataka in India (Singh,
1999). The use of the grains Baspalum scrobiculatum
for the management of diabetes mellitus has besorted
in the texts of Ayurveda (Sanchan Kumar, 2004).
Scientifly, the anti-diabetic activity of Paspalum
scrobiculatumis evaluated bySanjay Jainet al. The
authors concluded that the ethanolic extract at ra@ekg
dose, orally administered for 15 days produced the
maximum reduction in fasting blood glucose and éase
in serum insulin level in alloxan-induced diabet&$ie
hypoglycemic action oPaspalum scrobiculaturmay be
by potentiating the insulin effects of plasma bgreasing
either the pancreatic secretion of insulin from éxésting
beta cells or by its release from the bound forman{&y
Jainet al., 2009). The grains dPaspalum scrobiculatum
are also useful in controlling inflammation, hepgzdthy,
haemorrhages, and general debility (The Wealtmdfal,
2003).

Salvadora oleoides (Family: Salvador aceae)

Salvadora oleoidesDecne. is an oil-yielding
medicinal and multipurpose tree, belongs to theilfam
Salvadoraceae. It is commonly known in India asetha
jal" (Singh et al., 1996). The hypoglycemic activity of
Salvadora oleoideshas been reported. The oral
administration of ethanolic extract of the aerialrtp S.
oleoides at the doses of 1g and 2g/kg, per 21 days,
produced significant reduction in blood glucoseelsvin
alloxan-induced diabetic rats (Yadagt al., 2008).
Salvadora oleoidesleaves are said to possess anti-
inflammatory, anti-ulcer, and analgesic activity
(Anonymous, 1972).

Syzigium cumini (Family: Myrtaceae)

Syzigium cuminLinn is a large evergreen tree,
commonly known as ‘Jamun’ tree belongs to the famil
Myrtaceae. Syzigium cuminiis native to India, thrives
easily in tropical climate and is found in manytpasf our
sub-continent as well as countries of Asml Bastern
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Africa (Samba-Murthy and Subramanyam, 1989; Indira
and Mohan Ram, 1992). The seeds of Jamun have been
used by natives in treatment of diabetes (Chagtral.,
1958). The seeds &yzigium cumirihave been considered
as an indigenous source of medicines with hypogiyia
(Mahapatraet al., 1985), antipyretic (Ghoshkt al., 1985)
and anti-inflammatory (Chaudhust al., 1990) actions.
The anti-diabetic activity ofSyzigium cuminihas been
reported byStanely Mainzen Princet al.In the study, that
the oral administration of alcoholic seeds extraft
Syzigium cuminat dose of 100mg Kodaily for 42 days,
resulted in a significant reduction in blood gluepsrine
sugar and also lipids in serum and tissues in aflex
induced diabetic rats (Stanely Mainzen Prinee al,
2004).

Tinospora cordifolia (Family: M enisper maceae)

Tinospora cordifoliaMiers is a glabrous climbing
succulent shrub, belongs to the family Menisperraacé
is native to India and also occurs in Burma andl@ey
Tinspora cordifoliais widely used in Ayurredic medicine
in India for treating diabetes mellitus and metabol
disorders (Nadkarni, 1954, Chopetanal., 1958). The anti
diabetic activity of stem, leaves and roots Tohospor
cardifolia have been evaluated in various experimental
models (Guptat al, 1967; Noreert al, 1992; Stanelyt
al., 2000). The effect of agueous extract Tihospora
cordifolia root on diabetes has been reportestgnelyet
al. The extract at the doses of 2.5 and 5.0 gihgapsess
significant antidiabetic activity. The hypoglycaenaiction
of Tinospora cordifoliamay be potentiating the insulin
effect of plasma by increasing either the pancceati
secretion of insulin from thep-cells of islets of
Langerhans or its release from bound insulin (Syaet
al., 2000).

Tridax procumbens (Family: Compositae)

Tridax procumbend.inn. is a weed, commonly
known as ‘Ghamra’ and in English popularly call€&bat
buttons’ belongs to the family Compositae. It istdbuted
throughout India and is employed as indigenous oireeli
for a variety of ailments (Saraf and Dixit, 1991lj At al.,
2001). Traditionally, it is used to treat diabeiesthe
Mandesh region. The traditional claim of Mandesfjiore
with regard toTridax procumbendor its anti-diabetic
activity is evaluated bypurgacharan et al In the study,
that the aqueous and alcoholic extracts frdmdax
procumbengeaves (200 mg/kg) orally administered for 7
days produced a significant decrease in the bldodoge
level in the model of alloxan-induced diabetic rats
(Durgacharan A Bhagwatet al., 2008). In Indian
traditional medicine,Tridax procumbends extensively
used as anti-coagulant, anti-fungal and in insegelient,
in bronchial catarrh, diarrhoea and dysentery @klial.,
2001). Moreover, it exhibits wound healing activand
promotes hair growth (Saref al.,1991).

Vernonia anthelminticum Willd (Family: Asteraceae)

Vernonia anthelminticunwilld is a well-known
plant in traditional Indian system of Ayurvedic nigide
belongs to the family Asteraceae. It is found ia ttopical
wild forest in India, Pakistan, Nepal, Srilanka and
Myanmar (Warrier, 1994). In the Unani system of

medicine, it is used for treating diabetes (Paara2001).
Scientifially, the antidiabetic activity ofVernonia
anthelminticumis evaluated byKarthikeyanet al. The
ethanolic extract o¥/ernoia anthelminticunseeds, given
orally at a dose of 500mg/kg, possesses significant
hypoglycemic activity. The anti-hyperglycaemia puodd
by the extract may be due to increased uptake uafogke
at tissue level or increase in pancreatic betafoelttion
or due to inhibition of intestinal absorption ofugbse
(Karthikeyan et al,, 2008). The ethanolic, benzene and
acetone extract of seeds &fernonia anthelminticum
chiefly contain two novel and known steroids. Ishaso
been identified as (24 alpha/R)-stigmasta-7-en-&-(,
(24 alpha/R)-stigmasta 7, 9 (11)-dien-3-on®), ((24
alpha/R) stigmasta-5, 22-dien-3-Beta-0B8) (and (24
alpha/s)-stigma-7, 22, -dien-3-beta-04) (Metha and
Parashar, 1996)ernovia anthelminticunis also useful
for treating asthma, skin disease, pruritus, hecode
dyspepsia, fever, opthalmopathy and are very spefcif
round worm and thread worm (Warrier, 1994).

Vitex megapotamica (Family: Verbenaceae)

Vitex megapotamicas a tree that grows to a
height of 20m, belongs to the Verbenaceae family
(Lorenzi, 1998). The hypoglycemic effect ofitex
megapotamicdas been evaluated hgila Zanatta et al.

In their study, oral administration of crude extratVitex
magapotamicaleaves, at doses of 400 and 800 mg/kg
significantly reduces serum glucose level in botinnmal
and diabetic animals. The ethylacetate as weltastanol
fractions were able to diminish glycemia in diabeti
animals. The ethyl acetate fraction at the dosea4@D800
mg/kg produced the maximum hypoglycemic effect (28
and 20%, respectively) in diabetic rat and the sdas® of
the n-butanol fraction reduced the hyperglycemity oy
11% at 1h after treatment. The authors concludatittte
crude extract oVitex megapotamickeaves was effective
in decreasing the serum glucose level in normal and
diabetic rats and that neither the extract norfthetion
acted by reducing intestinal absorption (Leila Ztmnat
al., 2007). Previous studies have reported the isolaifon
pterosteron, polyodin B, phytoecdysones and
ecdysonatiges steroids and iridoids (Rimpler, 196892).
Zygophyllum gaetulum (Family: Zygophyllaceae)

Zygophyllum gaetuluremb & Maire, belongs to
the family Zygophyllaceae. It is widely used in Mocan
folk medicine for the management of diabetes mullit
(Jaouhariet al., 2000). The antidiabetic activity of this
plant was evaluated bykimet al They reported that the
oral or intraperitoneal administration afygophylum
gaetulum to normal or alloxan-induced diabetic rats
significantly decreases the blood glucose level and
increased the plasma insulin level (Skanal., 1998). It
was also found that the aqueous extracZygophyllum
gaetulum was more effective than glucohage retard
(biguandie) and effective as glipizide (Sulphonghirin
NIDDM volunteer patients (Lazrelet al., 1994). The
aqueous infusion of the aerial parts Bfgophyllum
gaetulum (1g/kg) caused significant reduction in blood
glucose concentration (Jaouhetial.,2000).



19
Surendar Angothu. et al. / International Journal of Pharmacy & Therapeutics, 1(1), 2010, 15-22.

CONCLUSION

This review has presented a list of anti-diabetic  as complementary and alternative medicine to treat
plants in the management of diabetes mellitushdwsed diabetes mellitus. However, many other active doresits
that these plants have anti-diabetic properties. fdtency obtained from plant species have not been well
of herbal medicine is significant and they haveligége characterized. More investigations must be founttou
side effects than existing synthetic antidiabetitigd. evaluate the mechanism of action of herbal medicini¢h
Recently, herbal products have started gaining itapoe antidiabetic activity.
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