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ABSTRACT

The use of natural herbal products for the prevention and treatment of different pathologies is continuously ex-
panding throughout the world. This is particularly true with regards to flavonoids , which represent a variety of
class of secondary metabolites with potentially beneficial to human health effects. The genus Tephrosia is rich in
certain flavonoids and contributing in greater extent for promising biological activities. In the current research
potency of methanolic extract of Tephrosia calophylla roots was tested for hypoglycaemic and immuno-
modulatory activities. The prepared plant material was successively extracted with the solvents like petroleum
ether, chloroform and methanol. According to the obtained yield percentage and the results of preliminary phyto-
chemical screening, the methanol extract was selected for our current research. The results of acute toxicity study
on TCR extract has shown that the methanol extract was safer to be use against animal models at appropriate
doses as per OECD guide lines. The experimental studies of TCR extract on animal models (albino rats) have shown
that, the TCR extract was an effective hypo glycaemic agent at the dose of 500mg/kg body weight in contrast to
the control Dexamethasone. (Dexamethasone induced diabetes), various lipid profile test parameters were per-
formed by treating the albino rats with Dexamethasone and two different doses of TCR extract .Various Blood
profile tests (Hematological) parameters were performed by treating the albino rats with Dexamethason e and two
different doses of TCR extract. The activity of the extracts increased with increasing concentrations. These sub-
stances have been described to possess various pharmacological properties such as immune stimulant, hypoli-
pidimic and tonic, neuro-stimulant, anti-aging, anti-inflammatory activities.
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INTRODUCTION of effector cytotoxic cells. (iii) Signal transduction and
selection of Thl and Th2 types of cellular responses
and (iv) elimination of offending agent by the effector
arm of the immune response. This knowledge has
helped in unravelling mysteries of various key elements
of immune response (S.S. Agarwal, V.K. Singh. Im-
munomodulatory et al., 1999). Immunomodulator may
be defined as a substance, biological or synthetic,
which can stimulate, suppress or modulate (change)
any of the components of the immune system includ-
ing both innate and adaptive arms of the immune re-

Plants have been the eternal source of food and medi-
cine since antiquity in all traditions and cultures. The
use of plants as medicine did not remain a folk care
rather it was developed in to a rational drug science
even in the classical age.

The immune system plays a vital role in the defence
mechanism against infectious diseases. There have
been remarkable advances in the field of basic immu-
nology during last three to four decades (Sharma P.V.

Translation et al,, 1981). It is due to the distinction be-
tween cellular and humoral arms of immunity and
recognition of cell surface phenotypes on T and B cells .
The molecular mechanism of immune response mainly
include, (i) immunoglobulin and T-cell receptor gene
rearrangements creating diversity as well as unique-
ness of the immune (ii) complexity of the MHC system
and its role in the antigen presentation and restriction
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sponse. One of the starting points in the field of im-
mune modulation has been the search for agents that
could be used for treatment of residual cancer (Allison
A.C et al., 1997).

Diabetes mellitus is the most common metabolic dis-
order characterized by altered carbohydrate, lipid and
protein metabolism caused by insulin deficiency. It is
known to Indian physician for more than 2500 years as
it can be seen from the medical text such as charaka
samhita and sushruta samhita. They have discussed the
honey urine in detail, however the name diabetes was
given by two Roman physicians Celsus and Aretaeus 1
AD in 1921. Banting and Best solved the problem of
diabetes to a great extent by discovering the insulin as

a therapeutic agent. Diabetes is considered as one of
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the five leading causes of death in the world!*. About
150 million are suffering from diabetes worldwide and
it is almost five times more than the estimated ten
years ago and this may be doubled by the year 2030
(Gosh R, Sharachandra KH et al., 2004).

Dexamethasone is an Anti-inflammatory and Anti-
allergic drug; it is a very potent and highly selective
glucocorticoid, long acting. Causes marked, pituitary-
adrenal suppression, but fluid retention and hyperten-
sion are not a problem. It meets any emergency with
intensified potency and strikingly rapid corticosteroid
action, thus ensuring speedy reversal of the situation in
the patients favour. Dosage of dexamethasone usage
will be preferably 4-20 mg/kg 1.V. infusion or i.m. infu-
sion or i.m.0.5-5mg/day orally. The Common Contra-
Indications of dexamethasone usage are renal failure,
diabetes mellitus, psychosis, osteoporosis, Pregnancy,
tuberculosis and other systemic infections.

Tephrosia is a large tropical and subtropical genus be-
longs to the family Fabaceae or Leguminosae (Allen,
O.N,, Allen, E. K et al., 1981). Tephrosia calophylla is a
perennial undershrub found widely in Talakona of An-
dhra Pradesh, south India. (Madhava Chetty K, sivaji k
et al 2008). The genus tephrosia is known to contain a
wide variety of flavonoids. The compound tephlostan
7- O-methylglabranin  and kaempferol -3- O-R-D-
glucopyranoside were isolated and characterized from
the whole plant of Tephrosia calophylla. As the genus
Tephrosia represents potential source of flavonoids
and various biological activities (Seru Ganapaty, Gut-
tula Veera Kantha Srilakshmi .et al., 2009). According to
the Ayurvedha the plant is useful as an immunomodu-
lator and used as alternative cures for diseases of the
liver, spleen, heart and blood. According to the Unani
system of medicine the root is diuretic, allays, thirst,
enriches blood, cures diarrhoea and is useful in bron-
chitis, inflammation, boils and pimples. Leaves are ton-
ic to intestine and a promising appetizer. So the pre-
sent investigation was made to study the im-
munomudulatory activity and hypoglycemic activity of
Tephrosia calophylla against dexamethasone induced
pancreatic damage as well as the affected blood pa-
rameters.

MATERIALS AND METHODS
Plant material

Fresh roots of Tephrosia calophylla were collected
from Talakona forest from Andhra Pradesh and identi-
fied by Dr. Madhava chetty, Department of Botany, Sri
Vankateswara University, Tirupathi, the study was
conducted in 2014. The freshly collected plant materi-
als were washed, shadow dried and then dried in hot
air oven at a temperature not more than 50°C. The
dried materials were coarsely powdered using an elec-
tric blender. Powdered materials (500g) were then
packed in soxhlet apparatus and successively extracted
with petroleum ether, chloroform, ethyl acetate and

Adinarayana K et al., (2015) Int. J. Res. Pharm. Sci., 6(4), 325-332

methanol. Each time before extraction with the next
solvent, the powdered materials were dried in hot air
oven at below 50°C. Finally extracts were concentrated
in rotary evaporator at a temperature not more than
50°C and then, dried under vacuum desiccator. The
concentrated crude methanol was lyophilized in to
powder and used for this study.

Animals

Albino rats of either sex weighing between 175-
200gms were used in the study. A bout 36 rats were
procured from the King Institute, Chennai, Tamil Nadu,
India, and used throughout the study. The animals
were housed in the well protected cages under con-
trolled environmental conditions with standard labora-
tory diet and water. The study was conducted after
obtaining Institutional Animal Ethical Committee clear-
ance (Protocol No. 1220/a/08/CPCSEA/ANCP/05).

Reagents

All the materials used for experiments were of phar-
macopoeial grade. For this study, we used Glucose
Oxidase and Peroxidase enzyme reagent along with
chromogen 4-Aminoptyrine, phenol and EDTA, Dexa-
methasone and 5 % gum acacia.

1. Acute Toxicity studies

Acute oral toxicity (AOT) of TCR was determined using
Swiss albino mice of either sex weighing 25 -30 g. The
animals were fasted for 3 h prior to the experiment
and were administered with single dose of methanol
extract of Tephrosiacalophylla dissolved in 5 % gum
acacia (doses ranges from 100-5000 mg/kg at various
dose levels) and observed for mortality up to 48 h
(short term toxicity). Based on the short-term toxicity,
the dose of next animal was determined as per OECD
guideline 425. The LDso of the test extract was calculat-
ed using Graphical method.

2. Evaluation of Hypoglycemic activity of TCR ex-
tract

Preparation of Tephrosia calophylla root extract for
experiment

Hypoglycemic effect in experimental rats was studied
using freshly prepared suspension of Tephrosia
calophylla root extract. The roots extract was weighed
and suspended in 5% gum acacia.

Experimental Procedure

Normal rats of either sex weighing 175-200gms were
used in the study. Here 6 groups of rats, 6 in each
group were taken for the experiment and were marked
as R1, R2, R3, R4, R5 and R6 for easy identification. The
blood glucose levels of rats R1, R2, R3, R4, R5, and R6
were determined for a period of 24hrs, after one week
250 & 500mg/kg body weight of Tephrosia calophylla
(TCR) extract as a suspension in 2% gum acacia was
administered orally to 4 groups containing each six
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rats. Blood samples were collected before and at 0.5,
1, 2, 3, 6, 8 16 and 24hrs after drug administration
from the retro orbital puncture of each rat and were
analysed for glucose content by using Glucose Oxidase
(GOD-PAP) method (Srinivasan K, Rama rao R et al,
2007) and optical density measured by a visible spec- tro-
photometer at wave length 520 nm (Bell RH, Hye RJ et
al., 1983).

Evaluation of immuno modulatory activity of TCR ex-
tract (Haematological studies and Hypo lipidemic ac-
tivity)

3. Lipid profile tests

Triglycerides are usually assayed either by chemical
method or enzymatic methods. Chemical methods are
cumbersome, time consuming and are reliable only in
expert hands. In contrast the enzymatic methods are
simple, and easy to perform. For the current research
we have used an auto Analyzer for the estimation of
Triglycerides in Serum by GPO /PAP method. Estima-
tion of total cholesterol level, HDL, LDL and VLDL levels
was done by using Trinder CHOD/POD method (Trinder
P et al., 1969).

4. Study of haematological parameters

Enumeration of Erythrocytes was done by diluting cer-
tain amount of blood through known proportions with
a suitable diluting fluid. The diluted blood is enumerat-
ed from the number of RBC present in tube and diluted
blood was calculated. Enumeration of WBC was done
by taking certain amount of blood and diluted through
a known proportions with a suitable diluting fluid from
known volume of diluting blood the number of WBC
present in one column of undiluted blood was calculat-
ed. The content of haemoglobin was estimated by us-
ing haemocytometer (Jaya shahi and Ajay singh. et al
2011). (Alamgeerl, Muhammad Naveed Mushtaq et
al., 2012).

RESULTS AND DISCUSSION
1. Acute toxicity study

By graphical method it was found that the LDsovalue
of methanol extract of Tephrosia calophylla was
1000mg, the results were presented in table 1.

2. Hypoglycemic activity of Tephrosia calophylla
root extract

The blood glucose levels before and after treatment
with Tephrosia calophylla in normal rats are given in
tables 2, and the plot obtained were shown in fig 1
Tephrosia calophylla at a dose of 500mg/kg body
weight produced a maximum percentage of blood
glucose reduction.

The extract at a dose of 250mg/kg body weight re-
duced the blood glucose level significantly
(327.6+8.16"™") in contrast to control treated group.
The extract at a dose of 500mg/kg body weight re-
duced the blood glucose level much predominantly
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(191.9+8.02°"") in
420.5+12.28".

contrast to control D.M. (

PANCREAS: description for histology of pancreas
AC: AcinarcCells

IL: Islets of Langerhans

NC: Necrotic Change

Normal: The normal architecture of the pancreatic
tissue with lower magnification (10X) and higher
magnification (40X).

Induced: Pancreas shows Necrotic changes and struc-
tural damage with lower magnification (10X) and
higher magnification (40X).

Standard: Mild recovery in pancreatic tissue with
lower magnifications (10X) and

T1: The regeneration of pancreatic tissue with lower
magnifications (10X) and higher Magnification (40X).

T2: The regenerative changes shows pancreas similar
to the normal architecture with lower magnifications
(10X) and higher Magnification (40X).

3. Results of Hypolipidemic activity of Tephrosia
calophylla root extract

Various lipid profile test parameters like Triglycerides ,
Total cholesterol, HDL, LDL and VLDL levels were es-
timated by treating the albino rats with Dexame-
thasone and two different doses of Tephrosia
calophylla extract such as 250 mg/kg, 500 mg/kg and
results were analysed. From the obtained results it
was found that all the lipid profile parameters like Tri-
glycerides (161.4%+1.79"), Total cholesterol
(114.9+0.95), HDL (43.41+0.28), LDL (60.30+0.37) and
VLDL (28.5110.57) levels are significant at standard
group in contrast to DM induced, control and normal
groups.

4. Results of complete Blood profile test of Tephro-
sia calophylla root extract (Haematological stud-
ies)

Various Haematological test parameters like RBC,
WBC, platelets and Lymphocyte count were estimated
by treating the albino rats with Dexamethasone and
two different doses of Tephrosia calophylla such as
250 mg/kg and 500 mg/kg, the results were analysed
and it was found that all the haematological parame-
ters were significantly increased at standard dose in
contrast to D M induced toxicity on experimental an-
imals at 10 mg/kg of body weight. Results were tabu-
lated in the Table. No.4.

DISCUSSION OF RESULTS

As a part of our research, initially plant extractives
were analysed for the yield of individual extracts and
found that, the yield was abundant in Methanol ra-
ther than Pet ether, chloroform, and Ethyl acetate.
Due to the high polarity of methanol most of the
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Table 1: Acute toxicity of TCR extract

Dose | Log Dose | Dead/Total | % of Dead | Corrected % | Probit
100 2 1/10 10 10 3.72
500 2.698 3/10 30 30 4.48
1000 3 5/10 50 50 5.00
3000 3.4 8/10 80 80 5.84
5000 3.698 10/10 100 97.5 6.96

Table 2: Hypoglycemic activity of Tephrosia calophylla root extract

SI.No Group Blood glucose
(mg/dl)
1. Normal 97.3745.89
2. Control treated 420.5+12.28%
3. Standard group (P.E 500Mg/kg , p.o) 143.6+6.11""
4. Low dose ( D.M 10mg/kg s.c + P.E 250 mg/kg ,p.0) | 327.6+8.16™"
5. High dose ( D.M 10mg/kg s.c + P.E 500 mg/kg ,p.0) | 191.9+8.02°*"

All values are shown as mean + SEM and n=6; ### indicate p<0.001 when compared to normal group;

*** indicate p<0.001 when compared to Control group.

BLOOD
— 150

R
0
0

GLUCOSE

U]
0

SERUM LEVELS (mgd

GROUPS

Figure 1: Effect of Methanol extract of Tephrosia calophylla on blood glucose levels

Table 3: Hypolipidemic activity o

f Tephrosia calophylla root extract

sl.No Group T.C(IU/L) HDL (1U/L) LDL(1U/L) VLDL(IU/L) TG(IU/L)
1, Normal 111.8+0.66 42.97+0.77 | 5835+0.60 | 28.57+0.25 | 151.4+0.38
2. | Controltreated | 193.4+1.710." | 16.44+0.42"" | 91.45+0.29"" | 52.85+0.44"" | 256.742.59
Standard group
3. | (P.E50OMg/kg, | 114.9+0.95 43.41+0.28 | 60.30:0.37 | 28.51+0.57 | 161.4+1.79"
p-o)
Low dose
4. (O-M 1f:i/kg 166.2+41.85"™" | 25.86+0.56""" | 74.48+0.34""* | 38.24+0.61"*" | 204.442.26™"
S.C .
250mg/kg ,p.o0)
High dose
D.M 10mg/k
5. | ! sc+?§/g 119.1+2.04 39.55+0.31"" | 58.27+0.55" | 30.22+0.34" | 169.6+1.20
500mg/kg ,p.o)

chemical constituents of extracts would be dissolved
in it and thus percentage yield was increased tremen-
dously than other solvents. The percentage yield of
TCR extract in methanol is 13.8%, Due to higher yield
in methanol, methanolic extracts was used for further
studies.
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Acute toxicity study of TCR extract was performed in
mice. It was found that the LDsovalue of TCR extract
was 1000mg/kg orally. Hence, 250 and 500mg/kg
dose were selected for further studies. There were no
adverse effects found in the experimental animals be-
fore and after administration of extracts as per
schedule.
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j) Standard dose pancreas 40x

i) Standard dose pancreas10x

Figure 2: Effect of TCR extract on pancreas at various levels of treatment (Dexamethasone induced

diabetes)

Table 4: Effect of Tephrosia calophylla on blood parameters in experimental animals.

SI.No Group RBC WBC PLATE LETS | LYPHOCYTES
1. Normal 5.85+0.02 4.83+0.02 2.44+0.04 26.12+0.21
2. Control treated 7.47+0.18%# 3.310.12 0.89+0.007 57.60+0.39
3. Standard group (P.E 500Mg/kg , p.o) 5.86+0.04 5.5+0.04""" 2.32+0.11 34.32+1.03"

Low dose ( D.M 10mg/kg s.c + P.E 250
4. 5.81+0.05 4.19+0.06 1.39+£1.91 46.19+0.79
mg/kg ,p.0)
High dose ( D.M 10mg/kg s.c + P.E 500
5. 5.29+0.16 4.6x0.27 1.91+0.02 32.38+0.38
mg/kg ,p.o0)

The TCR extract has produced hypoglycaemic action in
a dose dependent manner within 250mg/kg body
weight and 500mg/kg body weight represents the di-
rect or indirect action on blood sugars. The sustained
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hypoglycaemic action produced by these two doses
indicates that the extract may contain compounds
which are slowly metabolised into its active form and
may be responsible for its prolonged lowering of
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Figure 3: Results of Lipid profile test of Tephrosia calophylla root extract: (Hypolipidemic activity of

Tephrosia calophylla)

blood sugar. The blood glucose levels before and after
treatment with TCR extract in normal rats and the
plot obtained TCR extract at a dose of 500mg/kg body
weight produced a maximum percentage of blood
glucose reduction.

The extract at a dose of 250mg/kg body weight re-
duced the blood glucose level significantly
(327.6%£8.16""") in contrast to control treated group.
The extract at a dose of 500mg/kg body weight re-
duced the blood glucose level much predominantly
(191.948.02""") in contrast to control D.M.
(420.5+12.28%)

330

The TCR extract was tested for immunomodulatory
activity by assessing its potency on lipid profile pa-
rameters like total cholesterol, HDL, LDL, TG, VLDL
levels and also for various hematological parameters
like RBC, WBC, Platelets, lymphocytes and leucocytes
concentrations/counts. From this study it was found
that TCR extract was more effective in controlling lipid
parameters and hematological parameters at normal
levels at a dose of 500mg/kg body weight when com-
pare to 250mg/kg body weight.

SUMMARY AND CONCLUSION

In current research TCR extract has revealed that,
since the plant belongs to the family of Fabaceae it
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Figure 4: Results of complete Blood profile test of Tephrosia calophylla root extract: (Haematological stud-

was very rich in phenolic and polyphenolic com-
pounds. As they possess these chemical principles
they are effective against several diseases.

TCR extract contains a wide variety of flavanoids and iso-
flavanoids. Acute toxicity studies of TCR extract has
revealed that it was safer to be use at a concen-
tration of 1000mg/kg in experimental animals. Hypo-
glycemic activity of TCR extract has shown that, it was
effective against hypoglycaemia in experimental ani-
mals at the concentrations of 250mg/kg and 500
mg/kg of body weight. The TCR extract was tested for
immunomodulatory activity by assessing its potency
on lipid profile parameters like total cholesterol , HDL,
LDL, TG, VLDL levels and also for various hematologi-
cal parameters like RBC, WBC, Platelets, lymphocytes
and leucocytes concentrations/counts. From this
study it was found that TCR extract was more effec-
tive in controlling lipid parameters and hematological
parameters at normal levels at a dose of 500mg/kg
body weight when compare to 250mg/kg body
weight.
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