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Keywords: ABSTRACT: Diabetes mellitus (DM) is a metabolic disorder of the
endocrine system. This frightful disease is found in all parts of the world
and is becoming a serious threat to healthcare providers. Nowadays DM

is a most spreading disease in the world. In rapidly growing world a
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number of treatment options are available for treatment of DM. Long
term use of allopathic medicinal agents may cause unwanted side effects,
resulting uncontrolled blood sugar as well as complications of DM, also
DM is highly prone to different types of microorganism and it will affect
immune system of body. The use of herbal medicine for the prevention
and treatment of DM has been in practice since ancient time. Medicinal
plants as a traditional medicine is being used by about 60% of the world’s
population and India is major contributor to produced herbal medicines.
Generally it is believed that the risk associated with herbal medicine is
very less, but reports on serious reactions of herbal drugs are also
necessary. Numerous herbal plants have been investigated for their
potential to treat different types of diabetes. Herbal antidiabetics may
delay the development of diabetic complications or correct the metabolic
abnormalities. Many of herbal plants and formulations founded effective
in treatment of DM. This systemic review paper mainly is focused on
herbal plants as antidiabetics in various traditional medicines and
explores the herbal plant, isolated active principle and formulation with
antidiabetic activity.
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INTRODUCTION: Diabetes is a chronic
metabolic  disorder of proteins, fats and
carbohydrate, affecting a large number of world
population in the world .
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Diabetes mellitus is known as a group of chronic
metabolic diseases characterized by rise in blood
glucose level due to defects in insulin secretion,
insulin action, or both. The chronic hyperglycemia
in diabetes is associated with long-term damage,
dysfunction and failure of various organs especially
the heart, eyes, blood vessels, kidneys, and nerves
2 Various pathological changes are responsible for
development of diabetes. Autoimmune destruction
of the B-cells of the pancreas causes decrease in
insulin secretion and lead to insulin deficiency. The
basis of the abnormalities in metabolism of
carbohydrate, fat, and protein in diabetes decreases
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insulin on target tissues known as insulin
resistance. Deficient insulin action results from
inadequate insulin secretion and/or diminished
tissue responses to insulin at one or more points in
the complex pathways of hormone action.
Hyperglycemia occurs in patients due to defects in
insulin action frequently coexist in the same
patient. Impairment of insulin secretion and
hyperglycemia characterized by symptom such as
polyuria, polydipsia, weight loss, sometimes with
polyphagia, and blurred vision.

Impairment of growth and susceptibility to certain
infections may also be associated with chronic
hyperglycemia. Uncontrolled diabetes
characterized with hyperglycemia with ketoacidosis
or the nonketotic hyperosmolar syndrome is an
acute life-threatening consequence. Long-term
complications of diabetes include nephropathy,
neuropathy, retinopathy, amputations, foot ulcers,
Charcot joints, autonomic neuropathy causing
genitourinary, gastrointestinal, and cardiovascular
symptoms and sexual dysfunction.

Diabetic subject have an increased incidence of
peripheral arterial, atherosclerotic cardiovascular
and cerebrovascular disease. Abnormalities of
lipoprotein metabolism and hypertension are often
found in diabetics °.

In past few years, field of herbal medicines are
growing exponentially and these drugs are gaining
popularity both in world because of it is derived
from natural origin and having minimum side
effects. Many traditional medicines in use are
derived from medicinal plants, minerals and
organic matter *.

A 60% of world population is using traditional
medicines which are derived from medicinal plants.

This review basically focused on Indian herbal
drugs and plants used in the treatment of diabetes,
especially in India. Diabetes is an important human
ailment afflicting many from various walks of life
in different countries. In India it is proving to be a
major health problem, especially in the urban areas.

Though there are various approaches to reduce the
ill effects of diabetes and its secondary
complications, herbal formulations are preferred
due to lesser side effects and low cost °.
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Many of allopathic medicines are available for the
treatment of diabetes but somehow they have their
own side effect & adverse effect like
hypoglycaemia, nausea, vomiting, hyponatremia,
flatulence, diarrhoea or constipation, alcohol flush,
headache, weight gain, lactic acidosis, pernicious
anaemia, dyspepsia, dizziness, joint pain. So
instead of allopathic drugs, herbal drugs are a great
choice which is having more or less no side effect
& adverse effects °.

Epidemiology of diabetes mellitus: The
prevalence of diabetes and pre-diabetes are
increasingly high in developing countries, where
many of diabetic and pre-diabetic subjects are
remained to identify. People with Pre-diabetes
often have the chance to reverse both the condition
and their chances of going on to develop diabetes
by up to 60 % simply through losing even just a
moderate amount of weight, adopting a healthy
balanced diet and increasing physical activity
levels.

According to world health organization (WHO)
estimates, in 2005 approximately 1.6 billion adult
were overweight and at least 400 million were
obese worldwide, number that projected to reach
2.3 billion and 700 million, respectively, by 2015.
Paralleling these trends, in 2010 about 300 million
people were estimated to have DM globally and
this number expected to increase to near about 450
million by 2030 "%,

Types of diabetes

Type 1 diabetes: Type 1 diabetes, previously
called insulin-dependent diabetes mellitus (IDDM)
or juvenile onset diabetes, may account for five
percent to ten percent of all diagnosed cases of
diabetes. Risk factors are less well defined for Type
1 diabetes than for Type 2 diabetes, but
autoimmune, genetic, and environmental factors
are involved in the development of this type of
diabetes.

Type 2 diabetes: Type 2 diabetes was previously
called non-insulin-dependent diabetes mellitus
(NIDDM) or adult-onset diabetes, which are
mainly due to insulin resistance or abnormality in
insulin secretion. Type 2 diabetes may account for
about 76 - 85 % of all diagnosed cases of diabetes.
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Risk factors for Type 2 diabetes include older age,
obesity, and family history of diabetes, prior
history of gestational diabetes, impaired glucose
tolerance, physical inactivity, and race/ethnicity.

Gestational diabetes: This is glucose intolerance
being recognized during pregnancy. It can
complicate pregnancy leading to prenatal morbidity
and mortality, so clinical detection is important.
Gestational diabetes is fully treatable but requires
careful medical supervision throughout the
pregnancy. About 20% - 50% of affected women
develop type 2 diabetes later in life °.

Other Specific Types of Diabetes:

1. Genetic defects of the B cell: These conditions
are associated with monogenetic defects in -
cell function. The onset of hyperglycemia is
generally before the age of 25 years. They are
referred to as maturity-onset diabetes of the
young and are characterized by impaired insulin
secretion with minimal or no defects in insulin
action *°, these defects are inherited in an
autosomal dominant pattern.

2. Genetic defects in insulin action: These are
abnormalities associated with mutations of the
insulin  receptor and may range from
hyperinsulinemia and modest hyperglycemia to
severe diabetes. Some individuals with these
mutations may have acanthosis nigricans.
Women may be virilized (development of male
sex characteristics in a female) and have
enlarged cystic ovaries.

3. Diseases of the exocrine pancreas: Any
process that diffusely injures the pancreas can
cause diabetes. Acquired processes include
pancreatitis, trauma, infection, pancreatectomy,
and pancreatic carcinoma. Also included in this
type are cystic fibrosis and hemochromatosis.

4. Endocrinopathies: Acromegaly, Cushing’s
syndrome, glucagonoma, and
pheochromocytoma can all cause diabetes.

5. Drug- or chemical-induced diabetes: This
form of diabetes occurs with drugs or chemicals
that affect insulin secretion, increase insulin
resistance or permanently damage pancreatic 3
cells. A commonly encountered example is the
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patient taking long-term or high-dose steroid
therapy for autoimmune diseases or post-organ
transplantation, which can result in steroid-
induced diabetes.

6. Infections: Viral infections that may cause [-
cell destruction include coxsackievirus B,
cytomegalovirus, adenovirus, and mumps.

How do herbal medicines work? All herbal plants
having specific active constitutes that gives a
therapeutic action. Medicinal plants containing
many active chemical constitute, and it is likely
that they work together to produce the desired
synergetic medicinal effect. The type of
environment (climate, bugs, soil quality) in which a
plant grew will affect its active components, as will
how and when it was harvested and processed that
also important for action of herbal medicine.

How are herbal medicines used? Herbalists prefer
using whole plants rather than extracting single
components from them. Whole plant extracts have
many ingredients. These active chemical
constituents are working together to produce
therapeutic effects and also decreases the chances
of side effects from any one component. Numbers
of herbs are often used together to enhance
effectiveness and which is responsible for
synergistic actions and to reduce toxicity.
Herbalists must take many things into account
when prescribing herbs. For example, the genus or
species and diversity of the plant, the plant's
habitat, how it was stored and processed, and
whether or not there are contaminants.

What is herbal medicine good for? Herbalists

treat many conditions such as diabetes,
inflammations, rheumatoid arthritis, cancer,
menopausal ~ symptoms,  asthma,  epilepsy,

depression, eczema, parkinsonism, premenstrual
syndrome, migraine, chronic fatigue and irritable
bowel syndrome. Herbal preparations are best
taken under the guidance or supervision of a trained
professional. It is necessary to consult your doctor
or herbalist before self-treating. Before initiating
herbal medication it is essential to observe the
monographs on individual herbs for detailed
descriptions of uses as well as risks, side effects,
and potential interactions which will helpful for
better treatment outcome *°.
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Rationale of alternative remedies: Blood glucose
level of type 2 diabetic patients can be control with
medications and/or by adhering to regular exercise
program and a dietary plan. Insulin therapy is
needed with T1DM and also require for some
patients of T2DM while oral hypoglycaemic drugs
not able to maintained desired blood glucose ' *2.

Rapid urbanization leads modification in lifestyle
that cause to increase the risk of non-insulin
dependent diabetes mellitus in developing countries
and is becoming a major health problem of
developing countries. Type 2 diabetic patients are
usually placed on a restricted diet and are instructed
to do regular exercise, the purpose of which
primarily is weight control. Oral hypoglycemic
agent could be prescribed if diet and exercise fail to
control blood glucose at the desired level 2.

Mechanism of oral antidiabetic agents

e Stimulation of beta cells in the pancreas to
produce more insulin (sulfonylureas and
meglitinides)

e Increasing the sensitivity of muscles and other
tissues to insulin (thiazolidinediones)

e Decreasing gluconeogenesis by the liver

(biguanides)

e Delaying the absorption of carbohydrates from
the gastrointestinal tract (alpha-glucosidase
inhibitors).

The modern medications for diabetes management
have their own drawbacks, ranging from the
developing of resistance and side effects to lack of
receptiveness in large segment of patients
population. Sulfonylureas are becoming less
effective in 44% of patients after usage for six
years. Also, these treatments are associated with
side effects or toxic effects (e.g., thiazolidinediones
may cause liver toxicity, sulphonylureas may cause
heart disease and increase the body weight gain,
diarrhea, flatulence, bloating and abdominal
discomfort and pain are the major complaints with
glucosidase inhibitors) 416

According to literature, two by third of medicine
prescribed for use in children have not been proven
safe or effective for this patient population *°.
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Moreover, none of these glucose-lowering agents
adequately controls the hyperlipidemia that
frequently met with the disease **. Addition of
herbal medicine in prescription can help to reduced
blood sugar level with no or lesser side effects with
help of decreasing insulin resistance and alternative
medicine will be option for the patient who those
are not responding to oral hypoglycemic agents.

The limitations of currently-available oral
antidiabetic medication either in terms of
efficacy/safety coupled with the emergence of the
disease into a worldwide epidemic have
encouraged a concerted effort to discover newer
drugs that can be used to manage type 2 diabetes
more efficiently *’. Also, with increasing incidence
of diabetes mellitus in throughout the world and
due to adverse effects of allopathic medicinal
agents, there is an obvious need for development of
indigenous, economical anti-diabetic crude or
purified drugs from botanical or natural sources 18,

Herbal medicine since ancient time: In ancient
literature more than 800 plant species have been
reported to have potent antidiabetic activity *°. The
ancient or Ayurvedic literature survey s
demonstrating that the in India diabetes was
practically well known and well-conceived since
ancient time. The knowledge of the system of
diabetes mellitus, as the history reveals, existed
with the Indians since prehistoric age > %.

Ayurvedic antidiabetic medicinal plant increases
Rasas (gastric secretions) and improves digestive
power, being Laghu, being Ruksha and gets easily
digested in the body decrease output of overall
body fluids e.g. sweat, urine etc. Food substances,
which are ‘madhumehaghna’ (antidote), are an
important essential principle of therapy for the
prameha (diabetes) patient.

Food substance which correct the metabolic
imbalance by their action e.g. foods exhibiting
‘rasa’, ‘katu’, ‘laghu’, ‘medaghna’, properties are
old cereals, milk, roasted cereals, horsegram, jawar,
barley, raw papaya, jamun, mung dal, tur dal, ragi,
drumstick leaves, bittergourd, amla, fig, meat of
animals that live in dry region, etc. The original
diet modification useful in controlling blood sugar
to the same extent as insulin and other
hypoglycaemic agents do. But it has some other
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influences, which may be useful for the
management of the disease and its complications .
Indian Materia Medica has mentioned many
dravyas, which have been reported effective in
Madhumeha (diabetes) . Its earliest reference
(1000 BC in the Ayurvedic literature) is found in
mythological form where it is said to have
originated by eating Havisha, % a special food,
which used to be offered at the times of yagna
organized by Dakshaprajapati ‘. Many other
medicinal plants have been reported as antidibetics
which are presented in table 1.

Antidiabetic Plants in Clinical trials: Allium cepa
L., Clerodendron phlomoides Linn., Casearia
esculenta Roxb., Cinnamomum tamala (Buch.-
Ham.) T. Nees & Eberm., Coccinia indica Wight &
Arn., Enicostemma littorale Blume., Momordica
charantia L., Pterocarpus marsupium Roxb., Ficus
bengalensis L., Syzygium cumini L., Cyamopsis
tetragonolobus (L.) Taub., Cannabis indica (Lam.)
E. Small & Crong., and Cephalandra indica Naud.
Many clinical trials have been reported on herbal
medicine and they promising and provided
evidences for hypoglycaemic effects of them 2% .

Marrubium vulgare L. and Cecropia obtusifolia
Bertol. produced beneficial effects on carbohydrate
and lipid metabolisms when it was administered as
an adjunct on patients with type 2 diabetes and
reduced the blood glucose levels *°. Asteracantha
longifolia Nees was reported to improve glucose
tolerance in healthy human subjects and diabetic
patients. Significant reduction in glucose level was
observed when Panax quinquefolius L was
administered 40 min before glucose load in non-
diabetic subjects and the same result was seen in
diabetic subjects. Gymnema sylvestre cause
significant reduction in blood glucose, glycosylated
haemoglobin and glycosylated b plasma proteins in
T2DM subjects. Intake of Opuntia streptacantha
Lem. by the type Il group was followed by a
significant reduction in serum glucose and insulin
concentration reached up to 40.8 mg/dL and 7.8
pU/mL less than basal values at 180 min. Acute
hypoglycaemic effect of nopal was observed in
T2Dm patients but not in healthy control subjects.
Human subjects, when treated with a preparation of
Phyllanthus amarus Shum. & Thon. whole plant
for ten days leads reeducation in blood glucose
level.
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Treatment with  Withania somnifera Dunal
produced hypoglycemic effect that was comparable
with hypoglycemic effects of an allopathic oral
hypoglycaemic drug % *.

Antidiabetic phytoconstituents:

Alkaloids: Isolated Casuarine 6-O-a-glucoside
from Syzygium malaccense L. **°, schulzeines A, B,
& C which is isoquinoline alkaloids was isolated
from Penares schulzei and two new isolated
pyrrolidine alkaloids radicamines A and B from
Lobelia chinensis have been reported as a-
glucosidase  inhibitibors M Six  bis-
benzylisoquinoline-type alkaloids, tetrandrine 2’-
N-b-oxide, fangchinoline 2’-N-a-oxide, 2’-N-
norfangchinoline, and 2’-N-methyltetrandrinium
chloride from Stephania tetrandra S. shown
antidiabetic activity, cycleanine, and
stephenanthrine, were compared with those of
fangchinoline and tetrandrine in the STZ-diabetic
mice.

Fangchinoline, tetrandrine 2’-N-b-oxide
significantly decreased the high blood glucose
levels in the diabetic mice. Stephenanthrine and
cycleanine was not much effective to reduce
glycemia 2 Isoquinoline alkaloids such as
berberine sulphate, palatine sulfate, berberine
chloride and berberine iodide from Coptis japonica
have been reported as aldose reductase inhibition

activity 2,

Flavonoids: A 6-hydroxy-flavonoids, 6-hydroxy-
apigenin-7-O-b-D-glucopyranoside and 6-
hydroxyapigenin, from Origanum majorana L.,
leaves have intestinal a-glucosidase inhibitory
activity '*. The three new flavonoid compounds,
myrciacitrin 111, IV and V have been isolated from
Myrcia multiflora DC. (Myrtaceae) and isolated
isoaffineyin from Manikara indica have aldose
reductase inhibitory activity in rats ***. Isoorientin
from Cecropia obtusifolia Bertol, and Kaempferol-
3, 7-O-(R)- dirhamnoside (kaempferitrin) was
isolated from the n-butanol fraction of the leaves of
Bauhinia forficata Link (Leguminosae) led to a
significantly reduce blood sugar level in normal
and  alloxan-induced  diabetic  rats .
Anthocyanins, a significant group of a polyphenols
in bilberries and other berries, may also prevent
T2DM and obesity.
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Anthocyanins from different sources have been
shown significant role in glucose metabolism and
insulin level/secretion/action and lipid metabolism
in vitro and in vivo. Many in vitro studies suggest
that the anthocyanins may decrease the intestinal
absorption of glucose by retarding the release of
glucose during digestion. Recently, the flavonoids
isolated from banana flowers have the potential to
activate the insulin and it can be an alternative
choice for treatment if T2DM patients with insulin
resistance. Flavonoids, especially quercetin have
been reported to possess antidiabetic activity.
Quercetin stimulates release of insulin and
enhanced Ca”* uptake from isolated islets cell
which suggest a role of flavonoids in T2DM *®.

Terpenes: Isolated sesquiterpenoid derivatives
from the air-dried roots of Ferula mongolica
possess glucosidase inhibitory activity. Three novel
sesquiterpene lactones, lactucain A, B and C were
isolated from Lactuca indica L. along with nine
known compounds. Lactucain C showed moderate
hypoglycemic activity against to lower of plasma
glucose '’. The triterpene dehydrotrametenolic
acid isolated from Poria cocos have been reported
as an anti-hyperglycemic effect in an animal model
of non-insulin-dependent diabetes mellitus as an
insulin sensitizer " 19 12 The natural sweetener
stevioside from plant Stevia rebaudiana Bertoni
(Asteraceae), has been reported as antidiabetic.
Stevioside, stimulate insulin secretion by direct
acting on the B-cells of pancreatic islets, it can be
consider a future antidiabetic drug for treatment of
type 2 diabetes after proper evaluation 2.

Different pharmacological action of herbal
antidiabetic remedies: Mechanism of action of
herbal antidiabetic is depending on presence of
active chemical component in plant material.
Different mechanism of action of herbal medicine
is given below **:

beta cell
CAMP (2nd

e Adrenomimeticism,
potassium channel
messenger) stimulation

pancreatic

blocking,
122

e Stimulation of insulin secretion from beta cells
of islets or/and inhibition of insulin degradative

processes 2

e Prevention of pathological conversion of starch
to glucose **
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e Stimulation of insulin secretion %

e Preventing oxidative stress that is possibly
involved in Eancreatic R-cell dysfunction found
in diabetes *%°

e Reduction in insulin resistance *

e Providing certain necessary elements like
calcium, zinc, magnesium, manganese and
copper for the beta-cells 2’

e Inhibition in renal glucose reabsorption %

e Regenerating and/or repairing pancreatic beta
cells %/

e Increasing the size and number of cells in the
islets of Langerhans *?’

e Protective effect on the destruction of the
betacells '

o Il;glibition of B -galactocidase and a-glucocidase
1

e Improvement in digestion along with reduction
in blood sugar and urea ***

e Cortisol lowering activities %

e Stimulation

of glycogenesis
glycolysis %

and hepatic

e Inhibition of alpha-amylase ***

Antidiabetic herbal product: Today, more than
600 medicinal plants have been reported to have
antidiabetic potential. Many numbers of medicinal
plant preparation and different formulations are
available for the treatment of diabetes. Some of
potential herbal formulation such as Hyponidd
tablets, Mersina capsules, DWN-12, Pancreas
tonic, Tincture of Panchparna, Pancreas tonic,
Glucomap tablets, GlucoCare, Diaveda capsule,
Diagon tablets, Glucolev capsule, Madhumeha
churna, Glucolib, Glucolev capsule, Sharang Dyab-
Tea, Herbal Hills Jambu, Stevia-33, Diab-FIT,
Madhumar Capsule, Daya Stone powder,
Diabetone Tablet, Kumari-SAAR, Blue berry and
Episulin are available in market.

International Journal of Pharmaceutical Sciences and Research 307



E-ISSN: 0975-8232; P-ISSN: 2320-5148

Talaviya et al., IJPSR, 2014; Vol. 5(2): 302-319.

(E22EPEX)

o ERptdpta dAy pue enuzaAEediy paonpay $1EI JN2QETP PRINPU-ZIS 17ENXa JOUELT SJE] 1quipIq DoAY
o EMU22ATEI2dAT] P2ONPal PUE S[2A2] ISt EUUSE]d J0 U0 EZETLION
a1 ivw 2fdnos Apamsod pmos o “sonu o souelssal unds] sp Swmseannep
0] 2T .}Emﬂoa 13 uze(d Jo 5303332 onuaprdodiy pue 13338 Ausaqo ) 3STLOLL N2 qEp HOT2023D T3IE M, uerd amuyg A (#E20EQE]) }
-OUE 3] g [J1d F0 ANAGIE PUE UoEsaIdxa 217 J0 MOTIQIL 2173 Aq Sumeuss 7 2d43 paonipn 18 YSIH EMFIDURL SN ST DS BAITE
st pejoword pue wmnone: inusejdopua s o Ajsedes aandepe paoueyus
JUE] “AQPUEIGLE Paloisal SEA 30T 0 I1243] JUEISEAI WINSTI U W02 E WTSL]
e § g {sEzoefEIEdsy)
samradord jueprxonue pue snuapldpia diymue Aanae o0 qEIPOUE JUEIILELG SIELIHRQEIP PRINPUTZLS PELES JOUEEE e s EMSoMAITL SNEDLDATE
o¢ S22 J0 UonINnsap WwaueLuad
3STIED JULEL}-UEXO[[E SE UNNSUI O 2SEARI 31 Sumemums .mn_,. 12 07 A[3Im €101 J3qEIP PIONPUURYOQY  UOLOET] PICUCATL] - ) (#E20EI0TA])
3IE SPIOUOAE[ 21[3 “SJEI JG2QEp U] LHTSTI 331 19F 0} SUI238 “$1EI JU2qQEp . : . . . sapplydoiarsy SRAIDIOLE
PUE [ELLLIOU W $129]) Jmua e2AS odAy] peonp oxd yomps “UONIEL] PIOUOAEL]
"2z S[2AS] [012]52]01[2 PUE IESNS
poolq AIp{EaT SUMTEIUTELH UL [T 25T 51 PrownnEs 7 J0 S9AES] IO PaulElqo
19ENXT YSN] 51 AJRJES JO WISIETU 53] "S[ETUILE J02qEIp U uaas aqyord prdn S]EI 2T}2 QETp (aEa0EUOIY)
. S10ELXE IRJEM, SRAES]
[ETLLIOUAE 21 $3513A31 J] “TaAf wioly ndine 25000 a1 pajiqLul pUE S[25Nl PRINPW-FLS % UEXOY prowpnbr puouHy
w 3300NE J0 UOTEZNNN P2SEAIIM ‘S13[51 J0EaI2UE d 0L [243] WSt SUIOWELUa
£ 19® 0] STI23% 1] "ANALDE JO2QEIPNUE PUE JnuzedAEodity poq sety Uy
"1z JEI PRJ-28010NIJ-1E]- 20 LI JEI JG2QETR 1oEnH q (aEaEIpUETY)
g12a332 smuaptdyoday pue snuaoAfodiy saey uerd sup oy apoydeolpiy  PRoNpU 1E] 25010NW-ET JMOUEL}S PagumL] RIS SOt opomaupd SlydpiE odpuy
“op AMATIDE 202 ETPIUN S1EI 203 ETp PRITNPLU UEXOY S10ELXA IRIEM, SIAES] _HMHMMMMW_
r S3EI JORQETP LI S3PU2JA[SIY PUE [0I2153[012 TESOS pOO 3E3D
Swmonpaz nﬂﬂaﬁﬁﬂmﬂﬁﬁwﬂmﬁhma mw_whmﬂmh HHHH Hmﬂnwhm [E1o mmmﬂﬂ_ sassassog SIEINSqEp PIINPIZLS wenxs smosnby e ﬁzﬂ:ﬂﬁﬂ%&%
o ANATIOE 202 QETPTILY S1EI JGFQETP PRONPU-F1S 1oEnXR J02m S2AT3 J001 (sx2oemr])
I : £ : : : : ‘spaas ‘SIED) D23 WRIF
" . IESTS 21E1 amuzaASiadiy (zE20EIY)
. L . 10ELXS JOWELRRTA SIAEI] =
poO[q PROTNPaI PUE UEXOE Aq PRoTIPUI 55305 2ANEPIKD 31 PRoNpal A[RAT0333 PROTIPUI UEXO[Y SO 323
) - - - S]EI 2T}2 QETp SIOEDNXA (aEa0EqQE])
sz SPRUEPUGID 03 FEudls A1anae onusa fSodAy peonpw({zgluwmoojozoldang  Is1EMm 2P [OUEINY red STHANPHD T WSO
amoNno Apmg [2pomw [Buamadx g UOHU AT pasnjaeg uefg

Auanoe spaqerprue gy sjuepd [BUDIPITY 1T A[QEL

308

International Journal of Pharmaceutical Sciences and Research



E-ISSN: 0975-8232; P-ISSN: 2320-5148

Talaviya et al., IJPSR, 2014; Vol. 5(2): 302-319.

"3 UOTAI0SQE 2500NE [EULSAILT S1EI [EEEELEE TN
70 uonanpar 2t Aq wed w pasned aq ABw 11 193572 onusa A dAg IO QEIP PRINPUL UEXO[Y PEne snosnby FE91 SISHAUIT DI SD)
] - adi _ cSodi - adi S]0EIXa J[OUELE (aE30Emmd[ESaED)
14 STET O03QE 7 2dA] JMIoma mn AATOE InuadAfS odA Juatog 1E1 agaqElp 7 adA] omiom))y pure snoanby spaag opsompuog prudmssn?y
] s 31El (aE22ENqmMONTY)
& TIOTIITPAT 3500TS Poo]q TEIYIIE Rt IDENXR MO0V 1007 e
"=, S[OTU0D JN3QETP PA1ENUN U $[3A3] 311 (1l PaIEdiiod
U $53] [T S SPIdY wmias pue (2 v qi) Wqos owat] paiejisodiE SPEIXA IO OI0T2 PRp———
UI 35 ERIDUI 31} S[ELUILE PA1EST] 31 U] ST[EA ISUEN] E JE PRUIETURT $]EI JG2QEIp PRINPU-ZIS PUE 3U0J30E spaag . m\..m_wwnam
05 dnoif palEanum a1 WL S S[2As] (D) #s0on]s wruas SumsE] ‘TouEE ‘snoanbyy SR g
Wa0p JHEN0Iq WO 310 107 230U0 AEP SELUILE 202 EP 03 30BN snoanby
"4y SIEI JOAQETP J0 JUSLIOERT]
31} W SPMUEU2GIE WEL) 2ANI3]Fa 20T 3 0] PUNOJ $EM MonEjuaa]ddns e
121 ‘I2A0210]4] “sepuzaAEn pue ‘sprdoydsoyd ‘sprae £13e] 2217 ‘oraisa(olD S1EI 22 qEIP UEXO[Y 12EnY: snosnby SIAERT (smaoeueiodn)
3MEST) PUE TUTIRS U UOTITP2I JUEIYIISIE U pajlisal saam { 10J JERm osnifip P1D P08
Apoq jo 898w g7 1E (391q) 19ED%: JES] pondiT F 30 UONENSUMUIPE [E10)
& oUENOdIn BN {(aEa0ENIT)
[EaBoposeuwmeyd Jo 2q EMU 10ENX: Suamol-2s00n(E suple) s(qissod st sSop onagqEp pRonpw-71S pasg :
P ; . s . ; - . . . O EULE 3P DHB]840 DXIg
PUE ‘@sooniE Jo uonezqyn eiaydusd Sumemums Aq sooniE poolq palamo]
"=, S1EI IR ETP UI Sa0IATDE
asereydsoydsig-g ‘ [-es0long ‘sseeydsoyd-g-=500nE pesERIdap PUE AjanoE ce e e
3T EUL{0Xa1] 31} PASE2IDUL OS[E ] "$}EI IGaqETp W s[aas] wafoai[E 1aay . . S]0ENXA I3JEM, SIAEY] il
" e PROTPU-3pMUEMLOIN-F [ § wenAlzisHas wnplydolg
pue tmnstn ewsed ‘g ofE ote By [E30] 21} PAs EAI0UL AQUEIYLELE PUE s[243]
g oS 0wz BY pale[AsooA]E pue asoonE poolq 21 pRonpal AQUEILSg
] F]EI SIEIER JOUEL]1ATI (zEasepodoustyn)
1» HONENSTUMUPE I31JE Ui S[243] 23000[E poo[q paonpay Rt e SIAET i
. dodi cEods i (FE22EpU2qQIag)
o AaT0E ouaprdodAy pue onuzoAfedig S]EI JOZQEIP PRONPUW-ZIS  10ENX2 JOUELRSTA =15 DDSLD SLSGing
&
SIPIIENSLY 311 J0 B[} 01 IE[ILNS ISUUIEW B W sisauafooAfoau Jo wonIquyn
31} AqQ 12€ AEW N YENOUIE “SEMAUCINS 213 10 WIOISUI 0] IE[ILIS AEM E § (aEsoUmUMERT)
w joe ojEadde psaop 1ou siauzEoad]s Jo uonEmIums a1y 10 ssAjouaSoodE SIELIRSQEIp PRUNPTEZLS HOHROISp 19EM ! spporfac) pnaynog
JO UOTIIL 21} 03 payun 2q o3 Eeadde jousaop uonaodep mipayliof craynng
I[iL PR1EST] SIED 21 U U233 TS 0qEISTH 31EIp AT[0qIED UL a3 AoTdun a1)]
‘- BS00MYS Jo wisoqelatu [eayduad a1 sasea1m 1 EI JN2QETP wonEy (zEsoumUMERT)
¥ . : § S . JOUEING,JIEDXS SIAE] " -
PUE $]1qqEI PP EO] 250ITS PUE [EILLUOU U [3.43] 2500n(E ewsed paonpay pRonpin-AEjuatma dxg e SHDIIPUD? DIMIYNDT
g DApMT F 10 . 12EDHA
Fpow . (FERIEQRTY)
10ELHa L0 0102 30 JHSTNEST 217 L s[eas] 2pnda d-o pue wmswm ewsepd I31EA “TLHOF 0I02 SIAEIT
UM JTAQETP GATA 1] " DHPU] DI FRAPTIF
313w #sEaIow Surpuodsaiiod puE sf=2 Swonp oxd-uomstn Jo wonEIsuaEag oW
AMONNO ApTyg [Fpom [ejuamiadxg UODUIAIIU Pasn Jaeg Juerg

309

International Journal of Pharmaceutical Sciences and Research



E-ISSN: 0975-8232; P-ISSN: 2320-5148

Talaviya et al., IJPSR, 2014; Vol. 5(2): 302-319.

JEII02QE S1EI 3EAIEIO]
L& HEqEP 19ELXa DOUE SIAED I
W EMU2 EIALE FZMEWLON PUE sIalaueled [Edmu=iprolq saoidun o di=g IMRQEP PRoNPU-UE RO HEe L ABST DIIPUT ERIOTY
50 AATIDE 202 QETPIIY S1EI JUIQEIP PROTPU-ZIE  10ENX2 JMOUELERTY SIAEDT WQNMUHMWMW
", IR A0IdI Pam 013 n_ﬂm .}.mﬂnﬁm mm_ﬁﬂ 13[51 PUE §[2A3] IESOIS "ﬁn_n_E e e = e
Suuamol w 2402232 21mb ‘si=Ajodl] PUE ANANSURS UIMSWL 20UEBLUR "SIEITH " - adi J2EN%a STIOWE " ! o _
enuzerASadAy (erpueidisod sesseaddns pue souEela(ol ssoongE seaocxdun Z1S =ouneqEp L eaAl S SPees DIUDAGY S DI OULCR
“f/ SIURSE 23317 AQ PIOOUOY 10U ST 5232 QETp 2S0Tp SIUanEd
meqEp 7-2di) wm sjuafe onuea S o dAy [B10 e pATHqUIOD AJMISSa00TIS UELLMY JG2qElp 7 3dAT PELS SOUOIY SIAEST EEET T uamﬂ_ﬂu
. . . : 1 5 e : . 2 PEQXY snoanby DaIpUl BLafiSuopy
20 UED PUE 230P SN[ W ANANDE JnuadA[S odiy JueagmEg
-, Aemiped a1eydsoyd asojusd a1 3
- 5 (aEz0EmnAT)
Sumsn wonEpI*o 2s0on(E Jo wonEMUms puE sseusfosuconE o wossarddn: s1E1 00RQEIR PRONPI-ZIS 19ENXE IIEM, SJEIT -
; it ; 2else e p d : . : . - Dro138ds PIHa oIS 30T
YEnomp $181 202 QETp [EIURmIa dxa w0 ANanaE snuadAE odAry juetmuo]
-, PRAIRSQ0 31 TIURAE EIEAPTY PUE W WI0dESXEUEdO[EY JO Sa0IANOE
- - ‘ . . - T sprmodio (FE22EMELY)
snuaprdyodAry JuesgmEs ‘UoNIppE U] TS EIEPaY J0 AJANIE PIU E $1EI JU2QEIP PRINPU-ZI S EG o 7
0 JSETUOD W AJATIDE 202 qEIP-TUE Juzjod € sey v wmodesxeued o]y palefos] PRIE[O%] S XBHBAoITy
. cEods § JPENXR (FEa2EMA[oATD D)
1o ANanaE oA odAyg S1EI AU QEIP PRONPU-ZI S e sIagqnL e e
o, AJIATIOE JUEPTXOTUE PUE JmuadAlfodAn 30MU IG2QETP PRoNpI-ZLS  JPENXa J[OUELER]Y SRAES] _HWMMMMHMWMMW%
e cadi cEodi § ._Humuum.wﬂm”__....u.,._
&5 A1ANOE ommEd AfEadAymue pue snusaAfodAy S]EIJLQEIP PRONPUE-FLS  19ENXa DOUELRT sIaMOl] Srsustagpsos nosIq
o Jrods 21EI (aEacepridapsy)
55 ANANDE omuaptdyodAY puE Jus qEpIUY ey SIOELXA ISTEM, SIAEST B
7% Juerd yo sasn (euonpEn spoddns AanoE JN2QEPTUE [EJMODAI] FIET EHMMM.MWEN SIAEDT (3eadeuioody)
L& ¥ B - . b = - = - = M
MPQEP pRONpUUEROLY R JPUT BmioIn] D oS Han)
35 S1EI JN2QETP IO PRONPU-Z1 S I § (#E20ECSqInn)
SAOIATDE EMURpIds dAYNUE pUE “JUEPTOTUE Inua2AE1e dAynue sassassog FIELIHSQEIp P2OTIPUNZLS epaod wed soum pgojig ofyuin
- p p - (aE30ERD)
o5 SRTHATRE JmuR ARSI dAynuE pue snusedASodiy Jusiog £1EI JUIQEIP PRONPU-ZI S 1oEnNa snoanby spaag P e
pPaouEU= oﬂm.ﬂw“ﬂwww.wﬂ“ﬁwﬂﬂm“ MNJ“NMMHHMMMMMMM 2418 peseaou] IM=qEp ﬁuﬂ.ﬂmﬁ.nm xoy ¢ ohe JOMENE el UWH.H“M%&.
) cSodi SJEI (aEaEWATY)
T ERLE e T IMEQEP PRONPU-UEXO[Y FELX3 JOUEIRY P pup]oqun! s Snyg
g LIST[0Q EJ31L PUE (aE32EMATY)
a3E1dn 2s00nyS A0S0 JO JUITUAOUEYH: PUE UOTAII35 WINSWJ0 HOGEMINGS 20T JU2QEIp PRoNpU-ZIS  10EnXa snoanby SIAEIT comoot3 smdiiman
31} LA PRIEI20SSE 51 sidATEONE Jo WONIE Jnuzd AE e dAYmUE sy maeps MBI
IMMONNO APTIS [2pow [EBuamLadx g UWOQU AIANUT pasniaeg mEg

310

International Journal of Pharmaceutical Sciences and Research



E-ISSN: 0975-8232; P-ISSN: 2320-5148

Talaviya et al., IJPSR, 2014; Vol. 5(2): 302-319.

"5 PRuoda1 usaq saRY sjronl) T 3o semmadord anaqEp

] z S1EI {aEacEnURn)
-nue jusiod ST IaAL U ANANDE 2seleydsoyd-g-2s00nE pUE 2 TWQH J0 [243] 1ENYE snosnby  quwepd s[ota :
. il IO QEIP PROTPU-UEXOY SUIRQ F[DLOY]T] DHAITO3TNT
317} W0 3SERIDAP I PRUEdIIOD0E SEM [243] 250008 EsEld U 35E2123(] . : . 1
"op SUOTEIAIIOD
SUDNpal PUE S[EJPEI 21 Jo Surfteaeds Aq uoneprxorad (rEaoEIqIOTdng)
IGAQEIP JO N5U 3 ; .
HEAFIP 30 EI 3 SHOTIP21 PIE S[EVIP 305t AHOREP] S]EIJORQEIp PRONPW-ZIS  10ENXR JMOUELHRTY SBAEST .
pidy sweSE 5102132 aanasjond prder paaxs J0ENXS PUE 5212 QEIP PROTIPLI . : . . syouisifo patpguey
wo0lo0zoldans Wl STIE}S JUEPTXONWE PRITE dUI 31} AZEUU0U A[2AT2333
ANATIZE JO2QETPTUE JUEIGILET SIEL JEIER JOUE SIaqm (se2o€100501)
g AHATIE SHIQEIPHUE JUEIHIHSLS IEqETP PROTPU-UE X0 RS JOUEEE anL DID|D DAI03S0NT
Tg¢] se2] 2s0on(E poo[q 213 W UOGINPaI JUEIYILES A[[EIUSHES paonpold s1BI JEIIEQE
[3¢] s2as) 2s00mES poojq 3} U UORINpaT JUEIYILELS AEINSTEIS Paanp 3 e e (swaoeqeg)
SAEP ()] 10F A[IEp 250p SWIES 21[} 1€ 10ENXa 31[] JO UOGENSUNUPE PaNUGUeT  JOQE PRonpU-UEXO[ pgojouedngs] sisdownis
. 3 2 30T {aEaoeI2qiEny)
- S10agga omuaaAEodAg - g 19ENXA M[OUELRT SAUUOZIIY - e
s . AR7-SN JMRQETR A[EINAURD . . Do) DHR2AT
55 sanmadoxd £]1qEI 2T EIP UEXD SO0 PIOTOAE spaa (eaoeidy)
- 10, puE SuesEm wmstn sessassod wnJaSiy T Jo SPIOUOAEL] VqELIHEqEP I JHSIHO PIOUOATLT P35 WL I WM
sEaUEd I J0 S[R3 B12 q A1 IO 35 E[21 WIS P35 E2I0UL PUE S1EII03QETR T
PRONPM-INI010Z01da1s T 2500N]S WSS PAsEIDap J0ENXER 31 SIEI[ONU0D  S)EIJURqEIP PRONPUW-ZIS 19ENXa M[OUERT spaag ﬁ:»:ﬁﬁmﬁn— DG
IN2QETP 21 WAL UosUEdWIoD I ST[#2 Blaq 21 JO ANATIOE 31} AQUEILILETS o PUBLLGD
paseau (59,5 (j7) 3o ENxE pass IIPUENOD 31} WL JUSIGERL]
- _ _ - s1BI 3E3IEIQIMON
; AnanoE snuspidgodiy pue onuaoAfodAyg . 10ENXa snosnby JER] ( w4 o)
J e . o . IGEQEIP PROTIPLI UEXO[Y DIIPUI DIMIF07)
o; (4 Tw) *seieydsonyd sumeyE
PUE ([ IDS) 2SEMMUESUED 31EanuAd Aeweins wmizs (05 S) #SEULUESUED
31EIRDEO[EX0 JEIMEINE TUMIE ‘I a1eEnluos Te301 W S1EI FEIDENQITLON
[ [E 1qnaiq p [woa 1qrLIig e s i (sEaEqmON))
J0 [2AR] ITLIZS 31} Pa103sal 0S[E puE 2oIld prdyse gawse wejord WMIas pUE  OJU2GEIP PRONPLI UEXO[Y SIYIHAIO]03 SRIIRAID
ERIM LIRS ‘AU EAID TWNas “JySiam Apoq 23 s1elsweied i juainaaordin
PaM0Ls PUE [242] JESTS pOO[q I MOTITIP2I PRSTIED SI0ENXR snoanby
- WO E onueprdyodAy pue on2qE S1EI IO QETP PRITIPLT uosUadsns mpao Ea (se20Euiaody)
zp UOHOE QRprdiodat] PUE 242 qEpLUY 1B QLRQEIp PRNPU-ZLE . pax0d FET MBS0 SRYIUDADIYID))
1 IOTIDE JTLSS OTITIST T OTfS (sesvesjenoddy)
PUE S[[22-E}3q PUE $I2{51 JO 12 QLU U PRSEAID 1]} JEL[} PR[ERARI SUOGIAS  SJEIDNAQEIP PRONPUFZLS 1oEqxa snoanby JEaT IDIALND DlTs
smearued Jo uonEUMUExR: [EJE ojo e dojsn] pue ju=juos uaSoddE w asry s R
p p p p - 21E1 (zEasE21E0ddIE)
"o IMURIAE IR AAYOUE PUE ANANDE JMU2dAE0dAY 19ENXA M[OUELRT s100y .
s : o : IGRQEIP PROTIPTI UEXO[Y : DIU3[NISS DLIDSSD)
‘o ANATIOE DMt AEodA S]EI JN2QEP PRITPLT JEIJX JOUE zpaa (sEa0eLdy)
g AATIDE QTR aH 1E1JO2QEp PRonpu-Z 1S PEOX: MOUELR] a2t 1D WD)
amoeNne ipng [Fpom [EyuamLIadxg UOTUI AIIU pasnaeg ey

311

International Journal of Pharmaceutical Sciences and Research



E-ISSN: 0975-8232; P-ISSN: 2320-5148

Talaviya et al., IJPSR, 2014; Vol. 5(2): 302-319.

1; PaUodal Waaq AR F/04oi2]] F Jo santadord onaqEp

] z 21EI (aE30ENURn)
-nuE uzjod sy I2ar mn ANanoE aseleyds oyd-g-asoonE puE 2 W IO [RA] 1Enxs snoanbyy  quepd spotp :
; ol IGRQETp PRITIPUI-UEXOTY ST AFDLOT]] DRSS O3THT
31} I S EIIDP I PRUEdIIOIDE SEM [243] 2500TE EuusE[d 0 35E2123(]
"o SUOTEIAIII0D
IMFQETP JO HsU 31f) SUIINpal pUE S[EJPEI#aL J0 SnSteatls Aquonepnxolad aEa2EIqIondn
OaQET JO YsU 31} SUIINPal PUE S[EJPEIa] J0 Sul qUODEPT SIRIOOqEID PONPUEZLS  PENES OOUCSJY  SSAEST ( 1qrogdny)
pidy JstneSE 5103132 2anoejoad prder paaxs J0ENX: PUE 5212 qEIP PROTIPLI . . . . syypuiae par gy
w2030z03dans I STYE}S JUEPTXOTUE PRNEdI 31 ZMEWNOU A[2A02333
AJIATIOE 2GR QETPLUE JUEIGLED . JEL¥a JOUE sIaqm (3eadeazoasorq)
g ALATIE SHSQEIPHUE JUEIGISS IN2QEIP PROTMpU-UEXO[Y RS SOUEE anL DID|D Da03S0NT
Tg<] sp22] 2s0on(E poo[q 213 W UOGINPaI JUEIJLEE A[EIGSHES paonpold S1E1 JEIIEQE
[3¢] s2as 2s00s pooyq 31 ur uononp GRSIs A[EINSELS PRonp e g (emaoeqeg)
SAEP (] 10F ATIEP 250p STMES 21[) JE 10ENXa 311 JO UONENSIUMUPE PaNUOU0T  INEP PRonpU-UEXO]N pgojonains] sisdowniy
] . 2 30T (aE30EIRqQENZ)
- §10a3F2 omuadASodig 5 g 19ENX: JOUELRT SITUOZIY - G
& ARF-AY JTRQETR A[EITRAUR0 DENO] DRI
55 Samtadoxd £]1qEI JUAGEP UEXD SJURIU0D PIOUOAE spaa (eaderdy)
aqI-Lnst 10, puE SueSEm mmnstn sessassod wndSiy T Jo SPIOUOAEL] HAGEL SRAAEp v VUL PIOUOATTY Pas3 WTLAE T W)
sEa1oued 311 J0 S22 Bl2q A1 OL 35 E[31 UNISWI P25 E10TL PUE S1EI 02 ETR T
PRONPM-IN2 0102 01d31S W1 25000 WIS PRSEaIDp JDENXR 31 SIEI[ONU0Y  SEI JU2QEIP PRoTpU-Z1 5 10EnXR JOUELRT spaag ﬁxe:wwﬁmﬁn, Do
IN2QEIP 217} ity woswedioD w se0 Bleq 21 JO AJATIOE a1} AQUEIQLESS o FPUELOD
paseam (595w (g 7) 10 Enxa pass IIPUETOD A1 WL JUALGESL]
- - i - S1E1 3E3IEGIMON
o Aanoe onuspidodiy pue snusaASodiyg . 12ENXA snosnby JES] ( b D)
g : o . I QEIP PROTIPLL UEXOTY DIIPUHI DIMI3337)
oo (I Tv) *seieyds onpd stopeq[E
PUE ([ JDS) 2SEUMUESUED 1EantAd AEWEINE wmizs [0S} #SEULUESTIED
31EIR0EO[EX0 JEIUEINS TUMIZE ‘I a1EEn(uoo TE107 T S1EI 3EADEQITLIN
I [E Qg p [woa 1qruiq e e i (Ea0ERqMIN))
J0 [242] WIS 31} P2103521 0S[E pUE 2oid pidyse [aa5E weiold WMIas pUE  JU2qEIR PROTPLI UEXOTY SIyTUA2 0] 03 SHIMLILD
EIN TIIEE “3 UL E21D WIS “JYSiaam Apoq 291 s121eeled I Juatus aordin
PaM0ls PUE [242] 18NS poo[q I UOGITIPaI PRsnEd $]0ENXR snoanby
- UONDE onusprdodiny pue onaqe S]EI OT}2 QETp PaoTIPLL oStz dsns Bpao E3 (3eadeuidody)
g UWOLDE MMIEPIAodAl] PUE 243 qEIPLUNY 1E1 203 QEp PRaNPU-FT S : paxog Fe] MBS0 SRYIUDADIIDD
15 HONIE SIS OUNISUL UAs0Ys (aE30eaien0ddip)
PUE S[[22-E}aq PUE $13]51 JO I3 QUM Wl PasEaIITI 21 JEI) PA[E2ARI SUOTI3S S1EI 203 QEIp PRINPUW-Z1S 1oEnxa snosnbyy JER PIDISLND Dl
sgezoued Jo UoNEURMUERS [EJE ojotpedolsny puE Ju=iuod uaSoa LS wm asry ma HEBD
p p p B p £1E1 {zEa2Ea1ErD0dd)
op SR AEIRdAYmuE puE Ajanoe omm2a Al odAy 10EQXA JOUELRT s10079 N .
5 IGRQEIP PROTIPLL UEXOTY DIM3[NI5E DILGE5ET
‘o ANATIOE a2 AEodA £]EI IR QEP PRITPLT JENXa JOUE spaa (seaomidy)
g AMATIIE O i aH JEI1 JGIQEIp PRINPU-Z1E EOXRE MOUELRY Past 14D D)
AWONNO APIIg [Ppom [eyuamLiadxg WOTUE AT pasnaeg merg

312

International Journal of Pharmaceutical Sciences and Research



E-ISSN: 0975-8232; P-ISSN: 2320-5148

Talaviya et al., IJPSR, 2014; Vol. 5(2): 302-319.

wor [RAR] (2E22EIRIqUUO )
1EETS pRonpal 0] PMUERUAQS UEL] 240I2]]2 21011 SEM JDEIXS JOUEIT FIELJLIQEP PROPUrZLS  ERXS JOUERA ! DBIRGaYs DIJDUIELE ]
] (aER0ENqmMONY)
cpp MOTENUE0T00 3500T[S poojq paonpay JEI00RQEIP PRONPU-UERO[Y  12EIX: JOUEINT SIAET] B
"y TUBUIERT] SAED §] I91JE PAI0Isal alam s
SIMIANDE ([ J0)) 23EUMUEsUED 31Eantid ajeteInE pue ([ 5) 2SEULUESUED  S1EIJNRQEIP PRONPU-FIS 12ENY snosnby spaag 1
2 " D3PI SRPNLIE T
3]EIIEO[EX0 F1EWEINE Aaupry puE 12a1 “sseleydsord-g-as0onys 12ar]
“ror ANATIDE MU0 ALS IR dATmUIY S uwwmwmﬂﬂm spaag _Hmmmumﬁ.&.ﬁ_a -
IR EIP PRINPU-UE KO e wnfoidslo wn Sizlg
UOTIED
“oor FPIUERURQEE s ajqeredurod Apanoe onuaoASodiyg e ﬁHMWE.nmxaﬂﬂ m%_“ﬁ“wﬁ“ﬂoﬂ%ﬂ sIEST HMMUHMHMMHHWM
TAle-1eg
g5 JOEIXR sTLOSTIDE § b i (aEsoEJUEIELLY)
31} J0 UOTDE JNEaIIUEd-ENXa WE 0] 30p 2q EMU 10a17= snuadsSodiyg SIELINSAEIp PRITPUCZLS b HEC e prosyny Bpsong
. TIOT]ETIS E agadeqAydoiTe
1o paleadarJo sqaam a..,m Hﬂwm HHHHMHES% S Ed paIELIon] SIELINSQEIP POPIrZLS SRR IEM werd a[oum UME _uﬂzwmﬂ.wmm___mm.awumm
e 10EDX3 (eaEsEx1EI0ddIE)
15 AJIATIDOE J2QEIPTUE PUE JUEPIXON S1EI J2qETp PRoMpPu-71§ e HIEQ 1007 T
"4 A00Id JMURIATS 31]) Stmaordin
uo 13§33 ﬁ.mﬂ_m 334 E SEY SIUOL 10§ suened ogaqErp 1] 2dA]  JUaTnEaD L s ]
et “dnoid yoes w Apmis s o SunnnSag 511 18 SAN[EA LA SE [[RASE WETLML 20EqEp 7 adAT - spaag .
2 Pa1E[OST IIELIATLS MR DL W g1 s
oqa2e[d ipus paredios Quaned palesn UMELIATS W s[242] ] JOS PUE 1ODS
apu=2AEm (I 0TS0y [EI0] ‘S O [V W 25ERIDep AQUEITIISIS
cs s S[EJIPEI 331 UABAXD
0] Ayrandassns mat puE s181 W enuadASe iy Sumenuane wm aanoeyye
SEM JJENXS PUE 25EU=E oap ATfap (0910105 Jo AJIATIOE P3SESIISp PUE UINSLT FE3DELIS EIUE
erusepd pue mﬁm_E.mMnm Em%ﬂ%ﬂhmﬂmmmﬂhﬂum .ﬁm._m muw_c...ﬁ ol mc...wvw 3 .mMM:ﬁmm SIELIRSQEIP PUNPIrZLS snoanby werd A[oum _H.n...u Inp _..u“.tu_uqauﬂmm_
oaod a1 o1m asoongE J0 XOIU pasEAIILD 171 01 3P Uaaq 34 B AL 10ENXA
311 J0 128132 311 ‘S[ELUILE Wl 30WEIS]0] 2500NE U Utz Aoxdin JueagmiSg
"o5 SPTILIMIMLLIOD UEIGY JTMO0S LT ST 5213 QEIp 7-2dA)
“J2SU0-JMPE JO [OIOU0D 10,PUE JuatizE euewt auy wn Jued a1f) JO 25T JUOR{[0]  S1EI JN2QEIp PRoMpPU-Z1§ snoanby HIEQ W21E ﬁmmmumﬂwhmumﬂi
iy 2 2 D341 LD 043]38
pa1s288ns 2171 01 20UAPaId PUA] ST PUE *ANANDE JMu22A7S 0 diy sassassog
e _ _ {aEs0EnsERY)
75 ANATIDE JUEPIXONUE PUE dMu2dAodiy S]EI JO3QEIP PRONPU-ZIS  10ENOXS J[OUELRS]Y SIAE] ommonss IOME
) dr b d (aE20EqQE])
1¢ TondIosqEaT 3500TS [EURI JO MO JUHa10,] S1EI J23qEIp PRoNPU-7 1§ 1PEnxE: snoenby  quepd apotpp R ————
AMONND APTIS [Apom ejusmLiadxy WOTIA AN Pash LIE e[S

313

International Journal of Pharmaceutical Sciences and Research



Talaviya et al., IJPSR, 2014; Vol. 5(2): 302-319.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Experimental

Plant Part used Intervention Study outcome
model
Tmospora cardifolia ~ Whole Ethanolic AIIc_)xan—_lnduced Antidiabetic activity 1%
(Menispermaceae.) plant extract diabetic rats
Trigonella foenum . .
Ethanolic Alloxan-induced q : i 106
graceum Seeds extract diabetic rats Antihyperglycemic activity ~.
(Fabaceae)
Withania somnifera Flavonoids  Alloxan-induced Antihyperglycemic activity and hypolipidemic
Root/leafs o 7
(Solanaceae) content diabetic rats activity ~".
- - . Improved oral glucose tolerance, decrease in serum
AT leen Gl Rhizome Juice SUZAEE cholesterol, serum triglyceride and blood pressure in

(Zingiberaceae)

diabetic rats

diabetic rats .

Potential future research challenges: Although
many plant species have been validated for their
antidiabetic properties and related complications, a
need exists for research in the following areas **:

e |dentify active phytochemical compound(s)
directly associated produce hypoglycemia.

e Conduct extensive, large-population clinical
studies is required for selected species such
as M. charantia, Foenum graecum, E.
jambo/ana and O. tenuiflorum and many
other potential antidiabetics.

e Investigate combination dosages of natural
plant product and synthetic drugs to
determine the optimal combination for cost-
effective therapies.

e Determine the long-term side effects.

e Determine the exact mechanisms behind
hypoglycemic  and  antihyperglycemic
activity of the medicinal plant species.

e Assess the inter- and intra-specific variation
in secondary metabolite

e Investigate production potential of plant
species with clinically proven antidiabetic
properties in the USA.

e Develop the potentially easy to consume
food products fortified with extracts of plant
species with clinically proven
hypoglycemic ~ or  anti-hyperglycemic
properties that can be incorporated into
diabetic diets.

SUMMARY: Worldwide peoples are successfully
using and trusting herbal medicine for the treatment
of various health problems. Many of the diabetic
patients are getting side effect due to allopathic
medication so now patients are relying on
alternative  therapies with anti-hyperglycemic
effects. This comes as no surprise since alternative
treatments have been most widely used in chronic
diseases, which may be only partially alleviated by
conventional treatment. Herbal medications are the
most commonly used alternative therapy for
lowering blood sugar. However, their safety and
efficacy need to be further evaluated by well-
designed, controlled clinical studies. However,
there are numerous other plants still await scientific
inquiry, which have mentioned in the indigenous
systems of health care all over the world.

A large number of plants, screened for their
antidiabetic effect, have yielded certain interesting
leads as mentioned in present article, but till date
many plant-based drug is remain to reached such an
advanced stage of investigation or development as
to substitute or reduce the need for the currently-
available oral synthetic drugs. Nevertheless, the
interest in herbal drug research continues with an
expectation that someday or other, we would be
able to bring a safer, efficacious and more effective
compound with all the desired parameters of a drug
that could replace the synthetic medicines. In recent
time interest has been grown toward plant
remedies.

Plant has definite promises in the management of
diabetes. Isolation and identification of active
chemical principle from plant and preparation of
standardized dosage can play vital role in
management of diabetes.
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