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SUMMARY

Tephrosia maxima and Tephrosia purpurea Pers. is a pan tropical coastal shrub which
contain flavonoids and isoflavanones. Since flavonoids exhibit good anti inflammatory
activity an attempt has been made to evaluate its invitro anti inflammatory activity by
means of HRBC membrane stabilizing method on three chloroform, ethyl acetate and
methanolic extracts of the root of both the plants to identify the potent extract. The
preliminary chemical tests revealed that all the extracts contain tannins and flavonoids.
In the methanolic extract of both the plants presence of saponins was detected. In the
invitro anti inflammatory activity screening it was observed that all the three extracts of
both the plants showed significant HRBC membrane stabilization activity with regard to
the standard hydrocortisone of 88.2% at 500 pg/ml. The methanolic extract of the plants
was found be a better choice with a percentage protection of 79.49% and 79.01% at 500
pg/ml for Tephrosia maxima and Tephrosia purpurea respectively.
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1. Introduction

Tephrosia is a genus in the Fabaceae
family which is usually legume in nature.
Many species in this genus are poisonous to
fish, due to their high concentration of
rotenone. In the last century, several
Tephrosia species have been studied in
connection with the use of rotenone as an
insecticide and pesticide [1]. The different
species of this genus are well known for its
high content of flavonoids. Tephrosia maxima
or Galega maxima L. is a prostate herb with 6-
9 pairs of leaf lets. They are thin coriaceous,
oblanceolate, entire, truncate-obtuse and
mucronate. The flowers are pink in colour
and are arranged in leaf opposed
pseudoracemes. Sepals are appressed
pubescent, standard sericeous and obovate.
Pods are sparsely pubescent. The plant is
distributed in wastelands and dry deciduous
forests. The flowering and fruiting of the
plant is usually throughout the year [2]. 7, 8-
methylene  dioxy isoflavone, maxima
isoflavone H, were isolated from Tephrosia

maxima along with the known isoflavone,
maxima isoflavone B [3]. Another flavonone,
maxima flavonone A, was also isolated from
the chloroform extract of the roots of
Tephrosia  maxima along with maxima
isoflavone ] and T [4]. Tephrosia purpurea
Pers. is a pan tropical coastal shrub that
grows up to 1 m in height [5]. It is also
known as ahuhu auhola, or hola [6]. The
plant is an erect herb with leaf lets obovate,
pubescent and ovate. It has pinkish blue or
purple colored flowers. The fruits are pods
and seeds are with strophiole in the middle.
The roots of the plant are used in the
treatment of various ailments like dyspepsia,
diabetes, rheumatism, asthma, diarrhea,
urinary complaints and cough. The whole
plant is used to treat ulcers, fever and liver
disorders. The pods are used in vomiting and
inflammation [7]. Previous phytochemical
investigations on this plant have shown the
presence of coumarins, flavonoids and
rotenoids, flavanones and isoflavanones and
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quercetin  [8]-[14]. Recently  invented
constituents are an isoflavone, 7,4 -
dihydroxy-3 ,5 -dimethoxyisoflavone 1 , and
a chalcone, -tephropurpurin 2,purpurin 3 ,
pongamol 4 , lanceolatin B 5 , maackiain 6, 3-
hydroxy -4- methoxy-8, 9-methylene-
dioxypterocarpan 7, and medicarpin 8. Three
novel flavonoids, (+)-tephrorins A and B
and (+)-tephrosone, were isolated also
isolated from Tephrosia purpurea [15], [16].
The toxic properties of the plant are due to
the presence of flavonoids, rotenone and
several of its isomers named deguelins. One
of the deguelins, tephrosin, is poisonous to
fish, but not to mammals. The leaves contain
up to 2.5% rutin [17]. T. purpurea used for
mediated chain reaction has been implicated
in the centuries of Indian traditional
medicine for the treatment various
inflammatory disorders. It is considered
beneficial for liver, spleen and kidney
disorders and also it has property to cure all
types of wounds. Experimental studies
suggest that T. purpurea Linn exerts anti-
ulcer, anti-oxidant, hepatoproductive and
hypoglycemic activities [18]. It has been
reported to possess hepatoprotective and
mast cell stabilizing effect in various
experimental models [19], [20].

2. Materials and Method

The plant materials were collected from
Tirupathi at Talakona region and was
authenticated by Dr. Madhava Chetty, S.V
University, Tirupathi. UV-
Spectrophotometer, [Elico]. Centrifugator,
[Remi], Mumbai. Methanol, Finar Chem. Ltd,
Mumbai; Chloroform and ethyl acetate,
Qualigence  Fine  Chemicals Mumbai;
Hydrocortisone Sodium Ranbaxy
Laboratories Ltd.

150g of the root of both the plants were
taken, cleaned and dried. It was powdered
coarsely and packed to make a thimble in the
soxhlet apparatus. The extraction was carried
out using the solvents chloroform, ethyl
acetate and methanol at a temperature 15-
20°C for 48hrs. Each time while changing the
solvent the thimble was taken out and the
root powder was dried to make it solvent
free. The four different extracts were
collected and concentrated by distillation at

reduced temperature. A  preliminary
chemical test was performed to identify the
chemical nature of the constituents present in
the three extracts of both the plants [21], [22].
Evaluation of the anti- inflammatory activity
on the root extracts of Tephrosia species was
performed by HRBC membrane stabilization
method. Human blood was taken and mixed
with equal volume of sterilized Alsever
solution. Alsever solution contains dextrose,
sodium citrate, sodium chloride in water.
The blood was centrifuged and the packed
cells were washed with isosaline and 10%
v/v suspension was made with isosaline. The
drug samples were prepared by suspending
the residues in hot water. The assay mixture
contained the drug, 1 ml phosphate buffer , 2
ml hyposaline, 0.5 ml HRBC suspension,
hydrocortisone sodium was used as the
reference drug. Instead of hyposaline 2 ml of
distilled water used in the control. All the
assay mixture were incubated at 37°C for 30
minutes and centrifuged at 300 rpm for 20min.
The hemoglobin content in the supernatant
solution was estimated using spectro
photometer at 560nm. The percentage
hemolysis was calculated by assuming the
hemolysis produced in the presence of
distilled water as 100%. The percentage of
HRBC  membrane  stabilization  was
calculated using the formula,
100 - Optical density
of drug treated sample

Percentage

protection - X100

Optical density of control

3. Result

The preliminary chemical tests revealed
that all the extracts contain tannins and
flavonoids. In the methanolic extract of both
the plants presence of saponins was found
[Table 1, 2].In the invitro anti inflammatory
activity screening it was observed that all the
three extracts of both the plants showed
significant activity when compared to the
standard hydrocortisone [Table 3, 4]. Among
the three extracts of both the plants the
methanolic extract was found to possess
better activity with the percentage protection
of 79.49% and 79.01% at 500 pg/ml for
Tephrosia maxima and Tephrosia purpurea
respectively.
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Table 1: Preliminary chemical analysis of Tephrosia maxima root extract

Phytochemicals Chloroform extract Ethyl acetate extract Methanolic extract
Carbohydrates + - +
Amino acids - - -
Proteins + + +
Alkaloids - - -
Tannins + + +
Flavonoids + + +
Saponin - - +
Steroids - - -
Glycosides - - -
Table 2: Preliminary chemical analysis of Tephrosia purpurea root extract
Phytochemicals Chloroform extract Ethyl acetate extract Methanolic extract
Carbohydrates - + +
Amino acids - - -
Proteins + + +
Alkaloids - - -
Tannins + + +
Flavonoids + + +
Saponin - - +
Steroids - - -
Glycosides - - -

Table 3: HRBC Membrane stabilizing activity of Tephrosia maxima

Concentration SH CE EAE ME
of
Drug(ug/ml)

O.D %Protection O.D %Protection O.D %Protection O.D % Protection
Control 1236 - 1.236 - 1.236 - 1.236 -
100 0.063 838 0.0740 74.92 0.089 73.71 0.0994 72.86
200 0.059 849 0.0612  75.95 0.077 74.40 0.0834 74.16
300 0.057 854 0.0579 76.22 0.068 75.4 0.0717 75.11
400 0.051 869 0.041 77.59 0.052 76.7 0.0441 77.39
500 0.046 882 0.038 77.83 0.045 77.26 0.0175  79.49

Table 4: HRBC Membrane stabilizing activity of Tephrosia purpurea

Concentration SH CE EAE ME
of
Drug(ug/ml)

O.D %Protection O.D %Protection O.D %Protection O.D % Protection
Control 1.236 - 1.236 - 1.236 - 1.236 -
100 0.063 838 0.0975 73.02 0.088 73.79 0.0945 73.26
200 0.059 849 0.755 74.80 0.071 75.16 0.0700 75.24
300 0.057 854 0.068 75.40 0.063 76.01 0.0668  75.50
400 0.051 869 0.057 76.29 0.048 77.43 0.0322  78.30
500 0.046 882 0.037 77.91 0.039 78.05 0.0247  79.01

SH-standard hydrocortisone, CE-Chloroform extract, EAE-ethyl acetate extract, ME-methanolic extract
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4. Discussion

The lysozomal enzymes released during
the inflammation produce a variety of
disorders. The extra cellular activity of these
is said to be related to acute or chronic
inflammation. It was found that the NSAIDS
act either by inhibiting these lysozomal
enzymes or by stabilizing the lysosomal
membranes. The same mechanism might be
followed by the chemical constituents
present in these extracts like tannins and
flavonoids which are well known for their
anti inflammatory activity. In this research
work it was found that all the extracts of
both the plants showed potent HRBC
membrane stabilization activity with good
percentage protection. The methanolic
extract of the plants was found be a better
choice. This may be due to synergistic effect
produced by saponins in these extracts.

5. Conclusion

The HRBC membrane stabilizing
property of T. maxima and T. purpurea were
found to be promising. This may due to the
tannins and flavonoid fractions in the
extracts. Further studies on isolated
compounds should be performed to establish
the chemical responsible for the activity.
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