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ABRSTEACT

Enjnsthan has o rich hentags of traditional systemn of medicins and many medicinally uwseful plants are found growing wildly becauss of vast
area and variety of agro-clanatic conditions. These plants are being used for te treatment of many uman atbioents inchuding diabstes, Plawts
that are specifically employved foi the mestmens of diabetes are deacls wliwicn, Acocis sevepnd, Aeple nrrmelos Colonrols procen
Coapparls e ldias, Cassla auriculatg, Cassha sapiera, Covrarla wifella, Cvanopsls eiragomolole, Dolberghe siiie. Grnowme syivasira
Momordien claranrly, Svzvpivm cambr, Witkanie somordfera. This atsele aims to provide o comprebensive review on the sone plants of

Bjasthan henving awtidiabetic potential
KEYWORDS: Diabetzs melifns, antidiabetic. ethnomedicine

INTRODUCTION

Driabetes iellitns s ome of the mos conanot cloonie
diseases m mearly all countries’. This discase s
characterized by hyperglvcemia resultmg from reduced
(or absent) secretion of msulm, often coupled with
reduced sensitivity 1o its action (insulin resistance)’,
Diabetes mellitus fall mto three broad categonies: Type |,
Tvpe 2. mnd Gestational diabetes. Type 1 diabetes
mellitus w characterired by loss of msulin producing fi-
cells of the islets of Langerhans in the pancreas leading
to msulin deficiency. This tvpe of disbetes can affect
children or aduls and 15 traditionally termed "juvenile
diabetes” as it represents a mapority of the diabetes cases
in children”. This type is less common and has lower
degree of genetic predisposition. Type 2 diabetes
mellitus 15 the most comnon type and characterized by
msulin resistance which may be commbined with relatively
reduced msulin secretion, This type has higher degree of
genetic predisposition and generally has a late onset (past
middle age). It may occur due to abnormalities in
shcoreceptors  of  freells,  reduced  sepsitivity  of
peripheral tissues fo msulm, reduction m mumber of
msulin receptors and down regulation of these receptors’,
GLOBAL STATUS OF DIABETES MELLITUS
There are an estimated 285 mullion adults with diabetes
m 2010; this nmmber will contimie to merease globally
due to an agmg population. growth of population size,
irhamization and hagh prevalence of obesity  and
sedentary lifestvle. Diabetes leads to both premature
death and complications such as blndness, amputations,

renal disease. and cardiovascular diseases’, India & a
vast, heterogencous country with an  approximate
population of 1.1 Wllion people. & complex socio-
political history, and mmmense diversity of culture,
dialects and customs. World Health Orpanization (WHO)
reported 32 million people with diabetes residing in
India, while the Internatwonal Diabetes Federation (TDF)
has reported an estimated 40.% milhon for the same
couniry. [n eher case India remains the country with
the highest absolute mumber of people with diabetes
worldwide*,

American Diabetes Associztion (ADA) Standards of
Medical Care in Diabetes recommmend a comprehensive
discase management program that melndes lifestyle
inferventions and nse of oral antidiabetic agents (OADs)
for the treatment of Type 2 Diabetes mellitus. Diabetic
patients may experience the additive andior adverse
effects or tolerability ssues associsted with various
OADs. For mstance, sulfonylireas have been associated
with weight gam and hvpoghwocemia, and patients on
bignanides report negative gastroiestinal effects, while
higher rates of weight gain, edema and fractures have
been rteported with thiazolidinediones’. Sometimes,
patients may evenimually require parenderal therapy with
insulin ot a ghicagon-like peptide-1 (GLP-1) agonist® As
the presently available disease management strategics
possess many patient incompatibilities, there 15 a need to
discover more effective and safer antidiabetic agents by
utilizing the rich heritage of medicinal plants.
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MEDICINAL PLANTS OF BRAJASTHAN WITH
ANTIDIABETIC POTENTTAL

Rapasthan, the second largest state of the Tndia exhibirs
variety m physiognomy, climate, soil and consequently
the vegetation mclndmg a wide vanety of medicmal
planis’. The tribals of remote areas of Rajasthan are
totally dependent on mdigenons system of medicine for
therr healthcare as it & difficult for them fo get modem
medical facilities for their day-to-day health problems,
The traditional healers of Rapasthan are having a
comunendable knowledge of the medicmal virtues of
plants that grow around them®. Various etlmobotanical
studies carried out in Rajasthan indicate that some plants
(Table 1) are being nsed for then antidiabetic potential
by most of the tribals: also prescribed by local vaids and
bhopas (villape priest).

Acacia nileiica (L) Del (Alimosaceae)

Local Names: Babul. Bambul

It is a tree that can grow up to the beight of 10 m The
gum obtained from the stem is locally used in
confectionery and sweets. Bluls take this gum orally to
cure diabetes”

Pharmacological Finding

1. A study was carried out to imvestigate the effect of an
aqueons  methanolic extract of pods on  varous
biochenncal parameters m  alloxan-mduced diabetsc
rabbits. Dose of 400 mpks body weight maximalily
reduced the blood glicose levels as compired to the
diabetc group (p=<0.001), Ths dose also sigmificantly
(p=0.05)  lowered the plasma  total  chobesterol
trighveeride and low-density lipids (LDLs) m tfreated
rabbits as cowpared 1o diabetic rabbits. This sty
revealed the antidiabetic potential of this plant'®,

Acacia senegal (L.) Willd. (Mimosaceae)

Local Names: Eumat, Eanmatio, Kuinta

It 15 a small deciduons tree having smooth bark, pale-
greenish grey m colour that peels off m flakes i older
rwige'' It iz found on the hillsides and prave] throughout
the state™. The ee is extremely hardy and resistant 1o
draught and is one of the man ¢ash crops of the desert
region’”

This tree yields the true pum arabic which is used as
binding agent in the manufacture of cough pastilles
pharmaceutical industries and for fs demuleent and
emollient action', The Bhopas in Udaipur region
prescribe the mum as a pat of food for diabetic patients®.
However, the antidiabetic potential of this plant has not
been evaluated scientifically.,

Aegle marmelos (L) Corr. (Ruiaceae)

Local Names: Bel. Bel-paira

[t 15 a small or medium sized tree that s sparsely
scattered m mmed decidueous forests on the Aravalli

range in Bajasthan and also offen planted all over India
and frequentty near the Hindu temples® '™ ' The
Garasia tribal take powder orally with water that is made
up of reots, stetn-bark and leaves to cure dinbetes’.
Pharmacological Findings

1. A study was camied owt to evaluate the antidiabetic as
well as the antioxidant potential of methanolic extract of
leaves. In this study, alloxan mduced diabetic rats were
fed with the extract (suspended in distilled water) daily af
the dose of 100 mgdkeg body weight Oxidative siress
produced by alloxan was found to be sipnificantly
lowered by the adminstration of this extract. Results
indicated that methanolic exiract of leaves effectively
reduced the blood sugar level as well as oxidarive stress
in experimental animals® .

2. In another studv, methanolic extract of the roots was
fractionated info  eight  factions  uwsmg  column
chromatozraphy. Antidiabetic activity of all the fractions
was siudied usige the zlucose uptake by solated rat
bemi-diaphrapm m vitro modal. The factions coded as
FB and FC enhanced the uptake of ghicose by isolated
rat bemi-diaplragm  sienificantly (p<0.001) and was
fouasd to be more effective than meulin.

Using the bioassay-guided fractionation, two compounds
1 and 2 (Figure 1) were solated from faction FC by
colmnn chromatography and identified as G-methvl-4-
chromanone and skinnnianine respectively by NMR and
mass speciral methods'™.

3. Aqueous extract of seeds was adininistered orally at
different doses (100, 230 and 300 meke) to pommal as
well as sub (fasting Dblood pghicose (FBG) normal;
glucose tolrance abnommal) and mild (FRG 120250
mg/dl) streptozotocin induced diabetic rats. The dose of
250 mp'ke was found to be the most effective dose and it
decreased the blood glucoss level (BGL) by 35.1% in
normal healthy rats after 6 b of adounastration. The same
dose also showed a marked reduction in BGL by 41.2%
in sub and by 33.2% m muld diabetic rats in glucose
ioleranee test (GTT) after 2 h of adiminisiration. These
results clearly indicated that aqueons seed extract possess
antidiabetic effect in dinbetic rats™,

Calotropis procera (Aiton) K. Br, (Asclepiadacens)
Local Names: Madar, Aak, Aakro

It grows m the form of erect shrub or small tree and
commnonly found m wastelands and abundamt m the
desert Unoughout the vear®. The wibals of Udaipur driuk
its root extract fo cure dinbetes and fever”.
Pharmacological Finding

Petrolenn ether, methanolic and aqueous extracts of
leaves and roots were inwvestigated for 1is hypoglyeemie
effect m streplozotoem induced diabetic male wister
albmo rats, The different extracts were admmastered at
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dose of 230 meke as single dose per day to the
experimental animals for a perind of 15 days. The blood
ghicose bevel serum and lipid profile was determined in
the diabetic rats. This mvestigation established the
phan‘:gﬁmlugicm evidence for antidiabetic folklore
claim”

Capprarts decidma Linn, (Cappardaceag)

Local Names: Ker, Kario

It is & nuoch branched, xeroplytic shoub that grows up to
15 feet height™. Tt is common throughowt the state and
getierally found on the rocks. gravel and sandy plams.
Sometimes, it occurs on sand-dunes forming the chief
feature of the LEJldS&:EIJEu Unripe fruits are not only
pickled locallv, bat also commercially. The matre froits
are  eaten by the tribals.  Accordmg  to
ethnopharmacological relevance, the dred fuis of
Capparfs  decidwe are used as an  mpredient  in
antidiabetic compositions”.

FPharmacological Finding

I a study, alkalodd rich fraction (AR) was obtained from
diied fuits and evaluated for antidiabetic potential in
streptozotoc mduced diabetic mice at a dose of 50
mg'ke body weight for 28 days. On completion of the
treatment, it significantly mhibned the acute elevation of
blood ghicose level and also reduced total chalesterol
(TC) and trnglveeride (TG) content (p<0.03). Activity of
ghicose-6-phosphatase (GG6Pase) was attenuated by 44%
and  hiver amd mmscle  glycogen  comtent  showed
significant improvement {p < 0.05) The expression of
different target zenes like GoPase. phosphoenolpymuvate
carboxvkinase (PEPCK). aldose reductaze and nomor
necrosts factor-a (TNF-u) showed significant reduction
whereas ghicose transporier-4  (Ghit-4),  peroxisome
proliferators  activated receptor-y (PPAR-y) and
ghicokinase (GK) mmproved remarkably. This study
clearly established the candidacy of AR fraction for
further purification and characterization of the mdividual
alkaloids, in order 1o understand their mechansm of
action

Casxia auricniato 1. (Caesalpiniaceae)

Local Names: Arvwal, Tarwan, Tarawar

It & a tall. much branched shrub that grows up e 2 m
beight having reddish-brown smooth ook 1 & found
gravelly and sandy soil thronghout the state. Its bark
provides one of the most @nportant tanning materials'™
Bluls take orally the fresh flowers with sugar to cure
diabetes™ = Its seeds and leaves are also wsed in
dinbetes”.

FPharmacological Findings

1. Leaf extract of thas plant was smodied for
hvpoglycemic activity in alloxan mduced fasted diabefic
rats and effect of this extract was also studied for glwcose

utilization by isolated tat heow dimploagm method. For
this purpose, ethanolic amd water extract at a dose of 200
mg'ke per dav was adininistered 1o diabetic rats for 10
consecutive daye A sigmificant reduction in serum
glucose level was observed from ;o day to till the end of
the experiment. During another ﬁud}' the albino rats
were killed by decapmation and diaplrapms were
exposed to Group I: tvrode solution with glucose (2000
mg'T) only, served as control. Group [I; twrode solution
with ghecose (2000 mg/1) + Insulin (025 T mD, Group
I, tyrode solution witl glucose (2000 w1} + extract of
C. auriculata (25 me'ml) and group IV trede sohition
with ghicose (2000 meT) + Insulin (023 IU/ml) + extract
of € muricwlate (25 me'ml). Ghicose uptake and
elvcogen deposition studies suggested that leal extract
probably has no direct msulin like effect which can
enhance the peripheral utilization of ghicose™

2. Agqueous extract of leaves was evaluated for
antibivperghvcemic  and  hypolipidensic  activity i
strepiozotoc induced mild diabetic (MDY} and severe
diabetic (SD) rats. The extract was orally administered 1o
MDD and SD rats at 100, 200 and 400 me'ke doses for 1
day 1o determine antibwperglycenno activity, The 400
mz'ke dose was administered daily for 3 weeks to assess
glj.-'-a:-enuc control and bypolipidemic effect. A dose
dependant fall in fasting blood phcose was observed
afier 3 h of exiract adminisiration o1 diabetic rats. Afier 3
weeks (reatment, extract produced significant reductaon
in fasting blood glocose and glveosviated haemoglobin
in both MD and SD rats. Serwm lipid lewvels were
reversed towards normal in extract fed MD and 5D rats.
It demonstrated that this plant  possesses  potent
mnﬂw;::erghwuuc and hypohpdemse actrvity m both
MD and SD rats™

Cassia sophera l.-. {Caesalpiniaceae)

Local Name: Kasunda

It 15 a shrub that 15 found chiefly in the cast of Aravalli
ard rarely foumd in wastelands. Bhils of eastemn
Rajasthan max 15 batk amd seed gﬁnw in honey and
give to the diabetic patients to eat”

Pharmacological Finding

Aqueous and methano]l extracts of seeds has been
reported [o possess sipnificant ].L".-‘lmg]'n.-fﬁuu ACTIVITY
alloxan induced diabetic rabbits™.

Caypratia frifolia (L.) Domin {Vitaceae)

Local Mames: Clas, Clar-bel, Khimia nonba

It 15a E]'II!IIE}I[IE. or ilucarlmg herb or vndershrub with 3-
foliete leaves™ ™. It is easily found in Sitamata wildlife
sanctuary of Chittorgarh and Udaipur distriiet located in
soniil-west region of the state™ 1t stems, leaves and oot
contam  hydrocyanic acid and leaves also contain
delphmidin, cvamidin and vield vellow waxy ol and
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sterols™. Bluls of Udapur region take orally the extract
of roots 10 cure diabetes”. The extract of mber of this
plant abong with the infision of its seedy is given 1::1'311]:?-
to diabetic patients to check the sugar level of blood™.
However, the antidiabetic potential of Comrarla frifolia
Isas not been evaluated scientifically.

Cramopsixs fetragonafoba (1.) Taub. (Fabaceae)

Local Names: Guar, Gamwar, Gwai

It & an anpual beab that s culiivated as a rainy season
crop for edible frunts, seeds and fodder throughowt the
state” ™. The young pods are consumed as vegetable and
whole plant is nsed as a preen mannre'”. Tribals of the
desert soak the seeds in warer in the evening and drink
that water in the next morming to cure diabetes”.
Pharmacological Finding

Aqueous extiact of beans was investigated for fasting
blood ghicose levels m glocose loaded nommal and
alloxan nduced diabetic rats. Aqueous extract of beans
af 2530 me'ke body weight significantly kowered blood
ghicose levels in diabetic rats within 3 Ir of
achimmmstration. Confimmed administiation of the extract a
the same dose daily for 10 davs produced statistically
sipnificant reduction m the Dblood glicose levels
iudic.u_lging the hypoglvcemic potential of beans of this
plani™ .

Dalbergia sisse Roxb. (Fabaceae)

Local Name: 5isham

It is a deciduois tree thal s comumon m wastelands.
along the roads and boundaries of gardens® It vields a
valuable timber that bas bigh industrial and comumercial
valie™?, Tribals of Dungarpur district take orally the
paste of leaves to cure diabetes”

Pharmacolngical Finding

In a smdy, the ethanolic exiract of leaves was
administered orally at the doses of 230 and 300 mg'ke 1o
nonmal rats. Dose of 500 mpkg was foomd to be more
effective: it decreased blood ghwose level (BGL) by 38.2
%a in normal healthy rars after | day of administration.
After daily reatment with both the doses of extract for
21 days to alloxan mduced diabetic (FBG 300-350
mg/dL) rats, the BGL reduced to 125 mgidl by 250
mgke and 104 mg/dl by 500 mgpke This study
mdicated the hypoglveemic amd antilyperglyveemic
potential of the extract™

Grymnema sylvestre (Retz.) R. Br. (Asclepidaceae)
Local Names: Jangli-urad, Gurimar

It 15 a much branched, twiming woody clinber runnng
over the tops of small trees—. It 15 frequently found m the
deciduous forests i the east of Aravalli®, Its leaf extract
comtain  gyinemic acid which s sadd te inhibi
hyperghycenna. It abolishes the taste of sugar and 15
behieved to neuntralize the excessive sugar present n the

body of diabstic paternd™. IT is used as a remedy for
diabetes throughout the state’.

Pharmacological Findings

1. In a studv, agueous extract of leaves was adnmmstered
orally at the dose of 400, 604 and SO0 mgke for 30 days,
Fasting blood ghicose, cholesterol, HDL chelestero] and
sernm trzlveeride levels were estimated in both normal
amd alloxan mduced diabetic rats. All these levels were
found o be significantly reduced in treated rats. It
revealed that this plant possess significant antidiabetic
and hypolipidenuc activity and seems promssing for the
developmem nf: & plvtomedicine for trestment of
diabetes mellims™

2. In another stady, an active compound-dibivdroxy
eyinnenic triacetate (Figure 2) has been isolated from its
acetone extract. This compound at a dose of 20 mp'kg
body weight was administered orally for 45 days 1o
streptozotocm deabetic rats for the assessment of various
bicchemical parameters in nommnal and diabetic rats. This
compound produced  significant  effects on  all
binchemical parameters in comparison to diabetic control
group.  Results  mdicated the bvpoplycemic and
bypolipidemic activity of dilivdroxy gymnemic triacatate
on long-term treatment and it could be used as a dma for
treating diaberes™.

Momaordica charantia L. (Cucurbitaceae)

Loeal Names: Karely, korelo

It is a modeecions chimber and cultivated for ns fuirs
covked as vegetable, Local vaxls preseribe its vegetable
to the diabetic patients™. It 5 a medicinal plant and vsed
in Avurveda for treating various diseases inchwdmg
diabetes melline™

Pharmacological Findings

1. Agqueons extract of fresh unripe whole fints ar a dose
of 20 mpkg body weight was found to reduce fastmg
blpod ghecose by 48%. comparable to the standard druge-
ghbenclamide.  This  extract  was  tested for
peplrotoxicity,  hepatotoxicity and  biochemical
parameters such as 8GOT, SGPT and lipid profile. The
extract did oot show any signs of pephrotoxicity and
bepatotoxicity as judezed by histological and biochemical
parameters. Thus the aquecus extract was proved as a
safe aliernarive for reducing blood glicose level™,

2. In witro and m vive expermnents were carried out 10
study the role of mice of fruits on the diabetic status.
Contro]l and streplozotocin induced diabetic mice were
fed omally daily once with either 10, 50 or 100% juxce
(0.2 ml mice equivalent to 10 mlkg bodv weight) for a
penid of 5 davs. Activity of the mice was tested on
streptozorocn reated BIN cells (rat insulinoma cell line)
amd 1solated islets i vitro. Feeding with puice caused
reduction m streptozotocm-induced hyperglycemia m
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mice. Further it also rednced the streptozotocin-mduced
apoptosis m RIN cells indicating the mode of protection
of RIN cells, islets and pancreatic fleells™.

3. Acetone extract of whole fruit was studied at the doses
of 25, 50 and 75 mg/I00 g body weight m alloxan
mduced diabetic rats. Histological observations showed
the different phases of recovery of f=cells of the slets of
Langerhans of pancreas, which were less m mumber m
the unireated diabetic rats proving the antidiabetic
potential of this plant’’

Svovginm canind (L) (Myriaceae)

Local Names: Janun, Jambas

It is an evergreen tree having grayish brown branches
Local vasds prescribe the mature fruits 1o the diabetic
patients”. Leaves, seads. w::mdl and stem bark are ako
used in trestment of diabetes™. An adqueons extract of
seeds found to cause the nmkrd. prc-l-_mged dm:as«e it
bload sugar upon hypodermic imjection mnto dogs'™.
FPharmacolngical Finding

Oral administration of petrolenm ether. chloroform,
acetone, methanolic, and water extracts at a dose of 100
meke, po. for 21 days cansed a decrease in fasting
blood sugar (FBS) i diabetic rats. Among all the
extracts, methanolic extract was found to Jower the FBS
significantly m diabetic rats. This exiract was subjected
to column chronstography that led to the solation of an
active prmciple, Cuminoside (a phenolic glycoside). It
was studied for s hwypoglycemic and antioXidan
potential at the dose of 50 meke. po. and a sienificant
decrease i FBS level lipsd peroxidation level and
improvement in the levels of antioXidanl enzymes was
abserved in diabetic rats. This stady provaded a scientific
ratinu:;[e for the use of cuminoside as an antidiabetio
Withania semnifera (L.) (Solanaceae)

Local Names: Ashgamdh, Chirpotan, Rashbhari

It 5 & mmch branched. crect. pﬂi‘:nﬂlﬂ! undershrub that
grows up 1o the height of 1.5 o It is common in modst
aarud afmdg, habitats™. Tt is an Avurvedic medicinal plam
that is popular home lemedy for several human ailments.
It 5 mentioned in Vedas as an herbal tonic and health
food. Infusion of leaves is prescribed by Jocal vaids as a
medicine o cure  diabetes”. ls roois alko  exhibil
hypoghyeemic activity™.

Pharmacological Findings

1. Hypoglveaemic and hvpolipidaemic effects of extracis
of root amd leaves were investigated at doses of 100 and
200 mgkg body weight m alloxan mduced diabetic rats
After £ weeks of treatrment with the exiract, a sipnificant
decraase was observed in the levels of urine sugar, blood
ghicose, ghvcosvlated haemoglobin, liver ghicose-6-
phosphatase, aspartate transaminase, alanme

transaminase, acid phosphatase, alkaling phosphatase,
serim lipids  except high densitv  lipoprotein-bound
chobesternl,. Tt idicated the Inpoglveemic  and
Ir-fwil.;pu:fwmc activity of root and leaf extract of this
plapt™.
& Hﬂmg]mﬂuw. diuretic amnd hypocholesterolemic
effects of roots were assessed on Imman sulyects. 6 mld
NIDDM subjects and 6 mild lhypercholesterolemic
subjects were weated with the powder of roots for 30
days. Various parameters were studied in the blood and
urme samples of the subjects along with dietary patiern
before and at the end of treatment peried. Decrease in
blood ghicose was comparable to that of standard drog
Sienificant increase in urine sodmmm, urmne  volime,
sigmficant decresse i serum cholesterol traglycerides.
LDL and VLDL were observed and indicated the
h}pﬁgiﬂ.::um dngetic  mnd  hypocholesterolamic
activities of root™.
CONCLUSION
Research studies bave a role i highlighting mequaliries
and improving coanprehension of the complex mix of
predeposing and modifiable factors associated with a
partioular disease. The research in alternative system of
medicine indicates that firther exploration of natural
resources 15 required to establish the pharmacological
activities and to find the active constituents for the
development of drugs. These studies provide the right
blepd of evidence 1o stmoulate the modification of
current medical practices. Geno- and phenotypically, the
Asion  Indian  population are at  elevated risk  for
developing diabetes in comparison 10 other population
groups. Therefiwe, the well planned. dedicated, and
diligent care should be a priority for diabetes patients.
Plant origm based dmgs have been utilizing from many
vears in patients with meulin dependent and non-insulin
dependent diabetes. Scientific evalnations of the plant
species have proved thew efficacy for serving as the
hypoghveemic agent. Conclusively, the imtegration of
research in aliernative system of medicine and clinical
practice s mast i seeking sustainable. practical
scientific, and socially acceptable models for dinbetes
care.
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