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ABSTRACT

Kalanchoe pinnata is a succulent perennial plant which is commompwn as ‘air plant’. The anti-diabetic
activity of Kalanchoe pinnata leaf extracts was investigated in alloxan indud&betic swiss albino mice. A
comparison was made between the action of diffeegiracts ofK. pinnata and a known antidiabetic drug
glibenclamide. Hypoglycemic activity, determinatioh blood glucose by glucose oxidase method anal tot
cholesterol was performed in experimental diabetice. Dose selection was made on the basis of acate
toxicity study as per OECD guidelinds. pinnata ethyl acetate extract (500 mg) and aqueous exiBaét mg)
blood glucose levels of these extracts on 1l4thafahe study were 114 and 121 mg/dL. In alloxandced
model, blood glucose levels of these extracts ah tiy of the study were 355 mg/dL and 98.67 mgrdL
comparison of diabetic control. In blood serum gke level extracts of ethyl acetate (500 mgKopinnata
exhibited 321 mg/dL at initial day and finally théood serum glucose reduces to 117 mg/dL. Wheréasaa
treated showed a maximum blood serum glucose &\&@83, 346 and 367 orf'17" and 14" days respectively.
These ethyl acetate and aqueous extradts pinnata also showed decreased cholesterol levels when a@up
to alloxan treated diabetic mice. In all these expents, extracts oK. pinnata proved to be the potential
antidiabetic drug.
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anthelmentic, immunosuppressive, wound healing,
hepatoprotective, antidiabetic effects, and hence
several other plants remain intact to other disease
and has to be investigafedn recent years, several
authors have reported the antidiabetic potential of
several medicinal plants using animal motiéls
Diabetes mellitus is a serious complex chronic
condition that is a major disorder all over the Mor
Lack of hormonal insulin and hyperglycemia was
characterized by the disturbances in proteins,
carbohydrates and fat metaboliSnihe burden of
the disease is comparatively high in India and
treatment with the chemicals may have lots of side
effects. Furthermore people in the rural areas are
deficit of cost and death ratio was higher becaise
unavailability of treatment. Diabetes mellitus ise0

of the most dangerous disorder affecting over 2.8%
of the world’s population and expected to cross
10.4% by the year 2025.The rate of diabetic pagient
varies from 1.4% to 9.7% with annual mortality,
which is linked to diabetes is now estimated more
than one million all over the wofldMost patients
with type 2 diabetes will ultimately require mulgp
anti-diabetic drugs to maintain adequate glycaemic
controf.

From several decades herbal medicines are the
esteemed source of medicine therefore, Ayurveda
and other traditional medicinal system are using fo
the treatment of diabetes reporting a number of
medicinal plants which is used as herbal drugs.
Hence, they play an important role as alternative
medicine due to less side effects and low cost. The
active principles present in medicinal plants have
been reported to possess pancreatic beta cells re-
generating, insulin releasing and fighting the
problem of insulin resistan&eHypoglycemic herbs
containing hypoglycemic agents like sulphonylureas
and biguanides are the major compounds which
increase insulin secretion, enhances glucose uptake
by adipose tissues and also inhibit glucose
absorption from intestine and glucose production
from liver®.

In view of the above aspects the present
plantKalanchoe pinnatathat belongs to the
Crussulaceae family is a smooth skinned more or
less erect fleshy hetb It grows up to about 1-2m
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tall. Its lower leaves are simple and the upper
complex in formation. Its flowers are light green
(and turn yellowish) and dull brownish red. The
mucilaginous leaves of the plant are boiled and its
juice used for healing ulcers. The juice of the
crushed leaves is used to treat stomach ache and
also applied to the forehead to relieve headaches.
Furthermore it can also be used for treating
common cold, hypertension and treatment of sore
feetl. The leaves are boiled in water and the extract
is used as a sedative for asthma and
palpitatiort?. MoreoverK. pinnata showed various
pharmacological activities such as anthelmentic,
immunosuppressive, wound healing,
hepatoprotective, activities. Presence of flavospid

polyphenols, triterpenoids and other chemical
constituents were responsible for  the
antinociceptive and anti-inflammatory

propertie$®. In order to scientifically apprise some
of the ethno medical uses &f pinnata leaves, a
study was undertaken to investigate the antidiabeti
properties of th&. pinnata leaf

MATERIAL AND METHODS

Preparation of extract

The leaves oK. pinnata were thoroughly washed in
running water, air dried to 14 days and grounded to
fine powder. The powder was passed through sieve
no. 30 and stored in an airtight container forkHart
use. Powder oK. pinnata was defatted with ethyl
acetate (60-80 °C) in a Soxhlet Apparatus by
continuous hot-percolation. The defatted powder
thus obtained was further extracted with ethanol
(95% v/v), petroleum ether, methanol and acetone
(data not shown). Fresh powder used for aqueous
extraction by cold maceration metitd The
solvent was removed by distillation under low
pressure and evaporation. The resulting semisolid
mass was vacuum dried by using rotary flash
evaporator. The resultant dried extracts were used
for further study.

Procurement of experimental animals

Swiss albino mice (20-25 g) of either sard of
approximate same age are used in the present
studies were procured from (DOS in Zoology,
University of Mysore), Mysuru, India. The animals
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were fed with standard pellet diet (Hindustan lever
Ltd. Bangalore) and water ad libitum. All the
animals were housed in polypropylene cages. 150
mg of alloxan per kg body weight of mice was
administered intraperitoneally after overnight fast
(access to only water) of twelve hours to make them
more susceptible to developing diabetes. The
animals were kept under alternate cycle of 12 hours
of darkness and light at 27 + % and relative
humidity 6% + 10%. The experimental protocols
were approved by Institutional Animal Ethics
Committeeafter scrutinization.

Acute oral toxicity study

Ethyl acetate and aqueous extractsKofpinnata
was checked for lethal dose 50 (LD50) by using
OECD guidelines (423 guidelines). The LD50 of
ethyl acetate extract and aqueous extract was found
to be 2500 mg/kg therefore the LD50 value is
300mg/kg

Induction of diabetes mellitus

The methods &f and® were used to induce
diabetes in the mouse. After 12 hours from alloxan
treatment, blood samples were obtained from the
tail vein and blood glucose detected as described
below. Alloxan treated mice with serum glucose
level ranging between 150mg/dl or above were
considered as diabetic. Treatment wih pinnata
extracts was started 24h after alloxan injection.
After randomization into various groups, animals
were acclimatized for period of 2 weeks under
standard husbandry condition.

Experimental Design

Seven groups of mice, five in each received the
following treatment schedule.

Group I: Normal control (saline).

Group II: Alloxan treated control (150 mg/kg.ip).
Group IlII: Alloxan (150 mg/kg.ip) K. pinnata
Aqueous plants extract (250 mg/kg, p.0),

Group IV: Alloxan (150 mg/kg.ip) K. pinnata
Aqueous plants extract (500mg/kg, p.0),

Group V: Alloxan (150 mg/kg.ip) K. pinnata

Ethyl acetate extract (250mg/kg, p.0),

Group VI: Alloxan (150 mg/kg.ip) K. pinnata

Ethyl acetate extract (500mg/kg, p.o),

Group VII: Alloxan (150 mg/kg.ip) + Standard
drug, Glibenclamide (5mg/kg, p.0)
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Whole plant extracts and standard drug
glibenclamide (5mg/kg) and saline were
administered with the help of feeding cannula.
Group | serve as normal control, which received
saline for 14 days. Group Il are diabetic control
mice. Group Il and Group IV (which previously
received alloxan) are given a fixed dose whole
plants extract (250 mg/kg, p.o), (500 mg/kg, p.o),
Group V and VI are diabetic and ethyl acetate
extract (250 mg/kg, p.o), (500 mg/kg, p.o) and
Group VII standard drug glibenclamide (5mg/kg)
for 14 consecutive days.

Hypoglycemic activity

Blood glucose levels were checked at 0, 2, 4 and 6
hour intervals after administration of ethyl acetat
and aqueous extracts and control drug,
glibenclamide. Hypoglycemic effects of powdered
K. pinnata extracts and glibenclamide in alloxan-
induced normal Swiss albino mice. In all groups,
blood glucose levels were estimated up to 6 hrs
intervals after drug administratibh

Collection of Blood Sample and Blood Glucose
Determination

Blood samples were drawn from tail tip of mice at
weekly intervals till the end of study (i.e., 2 Weg
Fasting blood glucose estimation and body weight
measurement were done on day 1, 7, and 14 of the
study. Blood glucose estimation can be done by one
touch electronic glucometer using glucose test
strips.

On day 14, blood was collected from retro-orbital
plexus under mild ether anesthesia from overnight
fasted mice and fasting blood sugar was estiméted
Serum was separated and analyzed for serum
cholesterd?. After seven days of administration of
the extract to the Swiss albino mice, they were
starved for a day (24 hours). Subsequently, blood
samples were collected from them (Swiss albino
mice) after decapitation. The blood samples were
collected into sterile specimen bottles free of
anticoagulant. The blood was centrifuged at 3000X
g for 10 minutes and allowed to stand. The
supernatant (serum) was decanted.
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Determination of Blood Glucose by Glucose
oxidase method

Glucose is the major energy source for the body
processes. The energy that is necessary for much of
the molecular synthesis and metabolic processes of
the cells is provided by the metabolism of glucose.
Therefore, the level of circulating glucose is aav
interesting. Fasting blood glucose level above or
below the normal range usually indicate disease.
Blood glucose determinations are, therefore used
for diagnosis and follow-up of abnormalities of
carbohydrate metabolism. Blood glucose
concentration is measured using a modified glucose
oxidase methdd. The oxidation of sample glucose

is catalyzed by glucose oxidase to form hydrogen
peroxide and gluconate. The hydrogen peroxide is
then determined by the peroxidase oxidative
coupling of N,N-diethylaniline (N,N-DEA) with 4-
amino-antipyrine (4-AAP).

Glucose oxidase
D-Glucose + @ H,O ——— > D-Glucuronic acid + 4@,

Peroxidase
2 H0z + 4-Aminoantipyrine + N,N-Diethylaniine——— Purple dye (@ 553 nm)

Estimation of blood cholesterol

The reaction depend on the colorimetric
determination of a green colored compound
resulting from the reaction of cholesterol with ace
anhydride-sulphuric acid (strong dehydrating and
oxidizing agent) the absorbance of the green
compound is then measured at 610 nm and
calculated using the formifa

Absorbance of the sample

Absorbance of the standard X 300 = mg/dl
Statistical analysis

Analysis of variance technique (completely
randomized design) was applied to test the
significance difference at 5% significance level.
Duncan’s multiple range (DMR) test was applied
using Minitals2.

RESULTS

Hypoglycemic activity

Blood glucose levels of groups Il and IV were
significantly reduced at"® 4 and & h intervals.
There was no significant change in blood glucose
levels of group | which served as control. However,
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Blood glucose levels significantly reduced ifi! 2
and 4" hour blood glucose levels and maintained
the same at '6 hour interval of Group VI
respectively. Blood glucose levels in alloxan tegiat
(group 11) was significantly lowered at'*®and 4"
hour and reduces gradually at' &our intervals.
Reduced blood sugar level in Group VI &f and

4™ hour interval which showed similar to (Group
VII) treated with standard drug glibenclamide as
shown in Figure No.1.

Blood Sample and Blood Glucose Determination
Fasting blood glucose estimation and body weight
measurement were done on day 4%, and 14 of

the study. Blood glucose estimation was conducted
using one touch electronic glucometer using glucose
test strip as shown in Figure No.2 (A-E). In alloxa
untreated mice showed 82 in the initial day and 100
mg/dL in the 14 day. Administration of ethyl
acetate extract at 250 and 500 mg (group V and VI)
decreases glucose levels in diabetic treated groups
and showed equal blood glucose Ilevel of
glibenclamide treated (group VII) animals as shown
in Table No.1. Extracts of ethyl acetate (500 mfg) o
K. pinnata showed 321 mg/dL at initial day and
finally the blood serum glucose reduces to 114
mg/dL. Whereas blood serum glucose was
increased significantly in alloxan treated- diabeti
mice which showed 305 in the initial day and
gradually increased to 355 mg/dL.

Determination of Blood Glucose by Glucose
oxidase method

The blood serum glucose was increased
significantly in alloxan diabetic mice as compared
to normal mice. Control mice showed 85.24 in first
day and finally blood serum glucose showed 98.67
mg/dL at 14" day. Whereas alloxan treated (group
II) showed a maximum blood serum glucose level
of 333, 346 and 367 on®1 7" and 14' day
respectively. Administration of ethyl acetate egtra
at 250 and 500 mg (Group V and VI) decreases
glucose levels in diabetic treated groups and
showed equal blood glucose level which is similar
to glibenclamide treated animals (Group VII) as
shown in Table No.2. Extracts of ethyl acetate (500
mg) of K. pinnata showed 321 mg/dL at initial day
and finally the blood serum glucose reduces to 117
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mg/dL. Whereas glibenclamide treated animals
showed 298 in initial day and 103 mg/dL in thé'14
day. Group lll and IV showed reduced blood serum
glucose level of 143 and 127 at"day as shown in
Table No.2.

Estimation of blood cholesterol

The blood cholesterol was increased significantly i
alloxan treated diabetic mice as compared to normal
mice. Administration of ethyl acetate extract ab25
and 500 mg (group V and VI) decreases cholesterol
levels in diabetic treated groups and showed equal
blood cholesterol level to standard drug
glibenclamide treated animals (group VII) as shown
in Figure No.2. Allaxon treated mice (groupll)
showed blood cholesterol of 95.28 mg/dl. Extracts
of ethyl acetate (500 mg) df. pinnata showed
blood cholesterol at 59.29 mg/dl compare to
standard drug treatment 58.78 mg/dl. Whereas
agueous extract of 250 and 500 mg (group Il and
IVV) showed blood cholesterol of 74.32 and 71.45
mg/dL as shown in Figure No.3.

DISCUSSION

K. pinnata has a novel account in terms of its
medicinal us®&, reiterates a popular local quote of
the Bengalis in the Western Himalayan region of
India which translates as -A man cannot die of
disease in an area whefePinnata, Vitex negundo,
Adhatoda vasica and Acorus calamus are grown
(provided that he knows how to use them).
However there are many gaps which need to be
filled by concurrent researchers in different
disciplines. One must make the best use of the
naturally available resources which provide
valuable raw material for advanced research.
Diabetes mellitus, a common heterogeneous
metabolic syndrome, is prevalent throughout the
world and has been projected to become one of the
world’s main disablers and killers within the next
25 years. Blood glucose level, have been commonly
measured to monitor the glycemic control
mechanism. In the present study, fasting blood
glucose estimation and body weight measurement
were done for day 1, 7, and"14f the study. Blood
glucose estimation done by one touch electronic
glucometer using glucose test strips gives a véduab
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method for screening of plant extracts for
antidiabetic activities.

The leaves oK. pinnata were found to significantly
reduce blood glucose levels of both normal and
alloxan-induced diabetic mice. However, there was
no significant changes in"2and 4" hour blood
glucose levels and maintained the sameah@ur
interval of Group VI respectively. The
glibenclamide which was used in the present study
as a control drug also significantly reduced blood
glucose which is similar to group VI. Previously,
productions of hypoglycemic response in normal
and diabetic mice have also been reported for many
medicinal plants likeBerberis aristata, Acacia
nilotica, etc?®. Alloxan has been observed to cause
a massive reduction of thHe cells of the islets of
Langerhans and induce hyperglycemia. Diabetes
mellitus is a metabolic disorder, showing significa
impact on lipid metabolism with alterations in bibo
lipids and lipoproteins profifé.

In the present study, the serum glucose, and
cholesterol in the diabetic animals were elevated t
high levels during the study period. TreatmenKof
pinnata extracts after 2 weeks in diabetic mice
showed a significant reduction in all these
parameters compared to control. Efficacy of this
activity is appreciably good when compared to
standard drug glibenclamide. Blood glucose showed
significantly higher in alloxan treated (group dj
333, 346 and 367 onSl 7™ and 14 day
respectively. Whereas. pinnata leaf ethyl acetate
(group V and VI) extracts showed 321 mg/dl at
initial day and finally the blood serum glucose
reduces to 117 mg/dl. Whereas only Whereas
agueous extracts &f. pinnata (Group Il and V)
showed reduced blood serum glucose level of 143
and 127 at 14 day respectively.

High cholesterol is produced in both liver and
intestine and increased blood cholesterol (95.28 mg
dl) significantly in alloxan diabetic mice. Whereas
extracts of ethyl acetate (500 mg) Kf pinnata
showed decreased blood cholesterol to 59.29 mg/dl
compare to standard drug treatment 58.78 mg/dl,
whereas aqueous extract of 250 and 500 mg (group
[l and V) showed blood cholesterol of 74.32 and
71.45 mg/dL. The result indicates that the active
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principle in K. pinnata leaf extract has similar to
insulin treatment. Here the total cholesterol sgrve
as an acceptor of lipids, especially free cholester
from various extra hepatic cells to the liver foet
ultimate excretion in the bifé 2’Reported that
ethanol extract oK. pinnata (500 mg/kg body wt.
Shows reduction in both post prandial and
streptozosin induced diabetes blood glucose levels,
triglyceride levels.?®reported that the comparison
between the action of different extra@sngamia
pinnata was investigated for antidiabetic activity in
alloxan induced diabetic albino rats.

In all of the above mentioned assays antidiabetic
compounds were found to be high in ethyl extract of
K. pinnata when compare to other extracts this
results will give better information for the
biotechnologists to isolate newer molecules for
developing new novel drugs.

Table No.I Effect of treatment of different extracts ofK. pinnata at the dose250 and 500mg/kg b.w. for
2 weeks on blood glucose estimation in diabetic néc

Average Blood glucose estimation
S.No Group/Treatment Day 1 Day 7 Day 14
1 Group-| 82 +6.23 95+5.2 100 + 0.56
2 Group Il 305 +5.28 336 + 3.26 355 +4.25
3 Group Il 280 + 3.57 185 + 0.67 125+ 0.56
4 Group IV 308 +6.72 163 +5.25 121 +0.62
5 Group V 327+0.65 170+2.85 116+0.625
6 Group VI 321+4.86 170+3.85 114+0.625
7 Group VI 298+0.67 180+2.85 103+ 0.56

Values are expressed as mean +SEM; (n = 5)
Table No.2 Effect of treatment of different extracts ofK. pinnata at the doses 250and 500mg/kg b.w. for 2
weeks on serum glucose concentration in diabetic o@

Average Blood Serum Glucose (mg/dl)
S.No Group/Treatment Day 1 Day 7 Day 14
1 Group-I 85.24+6.23 93.35 5.2 98.67+0.56
2 Group Il 333+4.36 346+3.26 367+4.25
3 Group Il 297+4.87 192+2.69 143+3.78
4 Group IV 325+4.36 167+3.25 127+0.62
5 Group V 330+4.86 172+3.85 121+0.625
6 Group VI 321+4.86 170+3.85 117+0.625
7 Group VI 294+4.87 176+3.85 105+ 0.56

Values are expressed as mean +SEM; (n = 5)
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Hypoglycemic effects of K. pinnara
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Figure No.1: Effect of treatment of different extracts at the doses 250 and 500mg/kg on blood glucose
levels (mg/dL + SEM) of normal and alloxan-inducedliabetic mice at 0, 2, 4 and 6 h intervals
Values are expressed as mean SEMQ(65)
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Figure No.3: Effect of treatment of different extrects ofK. pinnata at the doses 250and 500mg/kg b.w. for
2 weeks on serum cholesterol (mg/dl) in diabetic e
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CONCLUSION

The present investigation has also opened avenues

for further research, especially with referencéhi®

different dose studies and development of potent

formulation for diabetes mellitus frod. pinnata
leaves. Activity guided fractionation, formulation
and its evaluation is in progress and will be
available in a short period of time.

ACKNOWLEDGEMENT

The authors are thankful to Indian Council of
Medical Research (ICMR), Government of India,
New Delhi for financial support, Teresian College
and University of Mysore for the infrastructure.

CONFLICT OF INTEREST
We declare that we have no conflict of interest.

BIBLIOGRAPHY

1.

Shirwaikar A, Rajendran K and Punitha | S
R. Antidiabetic activity of alcoholic stem
extract of Coscinium fenestratum in
streptozotocin-nicotinamide induced type 2
diabetic ratsJournal of ethno
pharmacology, 97(2), 2005, 369-374.

. Maroo J, Vasu V T and Gupta S. Dose

dependent hypoglycemic effect of aqueous
extract of Enicostemma littorale Blume in
alloxan induced diabetic rats,
Phytomedicine, 10(2-3), 2003, 196-199.
Chhetri D R, Parajuli P and Subba G C.
Antidiabetic plants used by Sikkim and
Darjeeling Himalayan tribes, Indidgurnal

of Ethno pharmacology, 99(2), 2005, 199-
202.

Shankar P K, Kumar V and Rao N.
Evaluation of antidiabetic activity of Ginkgo
biloba in streptozotocin induced diabetic
rats,lranian journal of pharmacology and
therapeutics, 4(1), 2005, 16-19.

Lachin T and Reza H. Anti-diabetic effect of
cherries in alloxan induced diabetic
rats,Recent patents on endocrine, metabolic
and immune drug discovery, 6(1), 2012, 67-
72.

Available online: www.uptodateresearchpublicatiomc

6. WHO. WHO Traditional Medicine Strategy
2012-2015. World Health Organization
2015.

7. Gerich J E. Matching treatment to
pathophysiology in type 2 diabet&3jnical
therapeutics, 23(5), 2001, 646-659.

8. Jimoh A, Tanko Y and Mohammed A. Anti-
diabetic effect of methanolic leaf extract of
Cissus cornifolia  on alloxan-induced
hyperglycemic in wistar rat&nn. Biolog.
Res, 4(3), 2013, 46-54.

9. Hui HL Tang G and Go V L W.
Hypoglycemic herbs and their action
mechanismsChinese Medicine, 4(1), 2009,
11.

10.Nwose O M and Jones M R. Atypical
mechanism of glucose modulation by
colesevelam in patients with type 2
diabetesClinical medicine insights,
Endocrinology and diabetes, 6(1), 2013, 75-
79.

11.Akinpelu D A. Antimicrobial activity of
Bryophyllum pinnatum leaves,
Fitoterapia, 71(2), 2000, 193-194.

12.Gill L S. Ethnomedical uses of plants in
Nigeria,Benin: Uniben Pressix, 1992, 276.

13.Tarafdar, Ramananda Ghosh, Sushmita
Nath, Anupam Das Talukdar and
Manabendra Dutta Choudhury.

"Antidiabetic plants used among the ethnic
communities of Unakoti district of Tripura,
India," Journal of ethno
pharmacology, 160(2), 2015, 219-226.

14.Matthew, Shashank, Ajay Kumar Jain,
Manoj James, Cathrin Matthew and Debijit
Bhowmik. "Analgesic and anti-
inflammatory activity of kalanchoe pinnata
(lam.)  pers,’Journal  of  Medicinal
Plants, 1(2), 2013, 24-28.

15.0sinubi A A, Ajayi O G and Adesiyun A E.
Evaluation of the anti-diabetic effect of
agueous leaf extract dfapianthus butungii
in male Sprague-dawley rats,
Endocrinol, 16(1), 2006, 41-47.

16.Battu G R, Ethadi S R, Priya G V, Priya K
S, Chandrika K, Rao A V and Reddy S O.

October - December 150



Vinay B. Raghavendra. et al. / Asian Journal of Research in Chemistry and Pharmaceutical Sciences. 4(4), 2016, 143 - 151.

Evaluation of antioxidant and anti-
inflammatory  activity of Euphorbia
heyneana Sprengsian Pacific Journal of
Tropical Biomedicine, 1(2), 2011, S191-
S194.

17.Akhtar M S, Ramzan A, Ali A and Ahmad
M. Effect of Amla fruit (Emblica officinalis
Gaertn.) on blood glucose and lipid profile
of normal subjects and type 2 diabetic
patients)nternational journal of food
sciences and nutrition, 62(6), 2011, 609-
616.

18.Malviya N, Jain S and Malviya S.
Antidiabetic  potential of  medicinal
plants,Acta Pol Pharm, 67(2), 2010, 113-
118.

19.Sikarwar M and Patil M. Antidiabetic
activity of Pongamia pinnata leaf extracts in
alloxan-induced diabetic ratijternational
journal of Ayurveda research, 1(4), 2010,
199-204.

20.Patil R N, Patil R Y and Ahirwar D. Study
of some medicinal plants for antidiabetic
activity in alloxan induced
diabetesPharmacology online, 1(1), 2010,
53-60.

21.Kar A, Choudhary B K and Bandyopadhyay
N G. Comparative evaluation of
hypoglycaemic activity of some Indian
medicinal plants in alloxan diabetic
rats,Journal of ethno pharmacology, 84(1),
2003, 105-108.

22.Leung, Lawrence, Richard Birtwhistle, Jyoti
Kotecha, Susan Hannah, and Sharon
Cuthbertson. "Anti-diabetic and
hypoglycaemic effects of Momordica
charantia  (bitter melon): a mini
review,"British Journal of
Nutrition, 102(12), 2009, 1703-1708.

23.Kosalge S B and Fursule R A. Investigation
of ethno medicinal claims of some plants
used by tribals of Satpuda Hills in
India,Journal  of  Ethnopharmacology,
121(3), 2009, 456-461.

24.Friedewald W T, Levy R | and Fredrickson
D S. Estimation of the concentration of low-
density lipoprotein cholesterol in plasma,
without use of the preparative
ultracentrifugeClinical ~ chemistry, 18(6),
1972, 499-502.

25.Gulfraz M, Mehmood S, Ahmad A, Fatima
N, Praveen Z and Willamson E M.
"Comparison of the antidiabetic activity of
Berberis lyceum root extract and berberine
in alloxarrinduced diabetic
rats,"Phytotherapy Research, 22(9), 2008,
1208-1212.

26.0gbonnia S O, Odimegwu J | and Enwuru V
N. Evaluation of hypoglycaemic and
hypolipidaemic effects of agueous ethanolic
extracts of Treculia africana Decne and
Bryophyllum pinnatum Lam. and their
mixture on streptozotocin (STZ)-induced
diabetic ratsAfrican Journal of
Biotechnology, 7(15), 2008, 2535-2539.

27.Talpate K A, Bhosale U A, Zambare M R
and Somani R. Antihyperglycemic and
antioxidant activity of Clitorea ternatea
Linn. on streptozotocin-induced diabetic
rats,Ayu, 34(4), 2013, 433-439.

28.Sikarwar M and Patil M. Antidiabetic
activity of Pongamia pinnata leaf extracts in
alloxan-induced diabetic ratisyternational
journal of Ayurveda research, 1(4), 2010,
199-204.

Please cite this article in press asvinay B. Raghavendrat al. “Anti-diabetic properties dfalanchoe pinnata
(lam.) Pers. In alloxan induced diabetic mic&Sian Journal of Research in Biological and Pharmaceutical Sciences,
4(4), 2016, 143-151.

Available online: www.uptodateresearchpublicatiomc October - December 151



