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ABSTRACT

The phytochemical study and cytotoxic potentiathef leaves offerminalia arjuna were investigated. The
extraction was based on solvents of increasingripiels such as petroleum ether, chloroform, ethamal
aqueous. Preliminary phytochemical analysis indgdhe presence of carbohydrates, saponins, seroid
tannins, proteins and phenolic compounds. The B&hemp Lethality Assay (BSLA) of the extracts was
carried out to detect possible cytotoxic effectshaf plant leavedn vivo cytotoxicity was evaluated in terms
of LCso. The extracts were potent against the brine shimip LCsovalue of petroleum ether, chloroform,
ethanol and aqueous extract were 11.22 pg/ml, 2@@#&l, 30.19 pg/ml and 17.78 pg/ml respectively
compared to vincristine sulphate, a reference dr@gy 0.52 pg/ml. The overall result indicates the pnese
of bioactive components in the all leaves extragtéch could account for the reported pharmacoldgice

effects of the plant.
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INTRODUCTON

Terminalia arjuna (Combretacae) is commonly kno
as Arjuna. The lamg evergreen tree is distribu
throughout the greater part of Indian peninsulag¢
rivers, streams, ravines and dry watercoursess
basically a tropical species. It grows almostaihrec
lateritic soils. It grows in low land to hilly areand i
can tolerate half submergence for a few weekss
also planted for shade and decoration in avenu
parks.Terminalia arjuna is usually an evergreen ti
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with new leaves appearing in the hot season (Feprua
to April) before leaf fall. Tree sometimes may be
leaflets for a very short period before flowerifguit
bearing begins 6-7 years after planting. For césgur
Terminalia arjuna have been used by folk healers
throughout India in various Indigenous System of
Medicine like Ayurveda, Siddha and Unani as
astringent, cooling and diuretic in cirrhdsi¥arious
parts of these plants have claimed to be effedtive
wide range of diseasesThe scientifically stated
therapeutic properties f@erminalia arjuna have been
reported to be used as anti-inflammatory, inductbn
apoptosi§ cardio tonic, in fractures, antioxidant

ulcers, spermatorrhoea, leucorrhoea, diabetes; anti

fungaP, cough, anti-allergenic tumour, excessive

perspiration, diarrhoea, asthma, diseases of heart,

congestive heart failufehypertensiofy anaemia, skin
disorders, antineoplasfjcgynaecological complaints,
bacterial infections and urinary disorders. It Isoa
believed to have the ability to cure hepatic, uroige,
venereal and viral diseass These observations
prompted us to screen the cytotoxic activity byngsi
the Brine Shrimp Lethality Assay (BSLA) method; it
is based on the ability to kill laboratory-cultured
Artemia nauplii  brine shrimp. This BSLA s
considered a useful tool for preliminary assessmént
toxicity, developing antitumor agents and it hagrbe
used for the detection of fungal toxins and plasttaet
toxicity'®,

MATERIALS AND METHODS

Plant Material

The leaves were collected from the branches of
Terminalia arjuna (Roxb) in Alangulam, Tirunelveli
District, Tamilnadu, India, during February 201%eT
plant material i.e., leaf oTerminalia arjuna (Roxb)
was then identified and authenticated.

PREPARATION OF EXTRACTS

The extraction is the preliminary step involvedtie
phytochemical studiés and it is performed with
solvents of increasing order of polarity. The dried
coarsely powderederminalia arjuna leaves (250gm)
were first extracted with petroleum ether (50°-§0tC

Soxhlet apparatus for 72 hrs, the petroleum ether
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extract was concentrated to a crude residue mass
using vacuum distillation. The marc obtained wa
dried in oven at 40°C and extracted with chloroforr
(50°-60°C) for 72 hours, followed by the extractswa
concentrated to get a dry crude residue mass loyg us
vacuum distillation. Then the marc obtained wasdiri
in oven at 40°C and then extracted with ethanad?-(7-
80°C) for 72 hours, followed by the extract wa:
concentrated to a crude residue mass by using wacu
distillation. Finally the marc obtained was dried i
oven at 40°C and extracted with agueous water Zor
hrs, followed by the extract was concentrated &
vacuum distillation to get a crude residue mass.

EVALUATION OF CYTOTOXIC ACTIVITY

Brine Shrimp Lethality Assay (BSLA)

This screening method used to detect and then oroni
the fractionation of cytotoxic potency using brine
shrimp rather than expensive-vitro and in-vivo
antitumor assays. The brine shrimp assay h
advantages of being rapid (24 hours), inexpensiek a
simple (e.g., no aseptic techniques are requifed@he
basis of this method is to evaluate cytotoxicitygrms
of LCsp (lethality concentration). The test was carrie!
out in three replicates of the concentration of th
extracts and surviving brine shrimp were recorde
after 24 hour¥. About 1 gram ofArtemia salina
(Linnaeus) cysts were hatched in 1 litre capadi&gg
cylinder (jar) containing filtered artificial seatea
prepared from commercial sea salt 40g/litre ar
supplemented with 6 mg/litre dried yeast. The a
pump was fitted to the water to ensure comple
aeration of the cysts. After 48 hours of incubatain
room temperature (25-29°C) wunder continuou
illumination of fluorescence lamp, newly hatcheeefr
swimming pink-colored nauplii were harvested fron
the bottom outlet. As the cyst capsules floatedhmn
surface, this collection method ensured pure hawfes
nauplii. The freshly hatched free-swimming naupli
were used for the bioassay. The test samples (F
ether, chloroform, ethanol and aqueous extractsg we
prepared by dissolving in dimethylsulphoxide
(DMSO), (not more than 50ul in 5ml solution) anc
artificial sea water to make concentration 6.25[1g/r
12.5pg/ml, 50pg/ml, 100pg/ml, 200pg/ml, anc
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400ug/ml. A vial containing 50ul DMSO diluted to
5ml was used as a control. Standard Vincristine
sulphate was used as positive control. Then 10nmeatu
alive shrimps were introduced into each of all
experimental  vials  containing  solution  of
concentrations  6.25ug/ml,  12.5pg/ml,  50ug/ml,
100pg/ml, 200pg/ml, 400pg/ml prepared from Pet.
ether, Chloroform, Ethanol and Aqueous extracts of
the leaves of planferminalia arjuna. Thus, there were

a total of 30 shrimps per dilution. Then the volume
was adjusted with artificial sea water up to 5mi pe
vial. The test tube was left uncovered under thepla
After 24 hours, the vials were inspected using a
magnifying glass and the number of dead nauplii in

each vial was counted and recorded. The mortality

end point of this bioassay was defined as the aesen
of control forward motion during 30s observatiomeT
percentage mortality (%M) was calculated by divigin
the number of dead nauplii by the total number, and
then multiplied by 100%. This is to ensure that the
death (mortality) of the nauplii is attributed thet
bioactive compounds present in the plant extracimF
this data the percent of the lethality of the bsheimp
nauplii for each concentration and control was
calculated. An approximate linear correlation was
observed when logarithm of concentration versus
percentage of mortality was plotted on the grapbepa
and the values of L§g were calculated using Microsoft
Excel 2007°.

RESULTS AND DISCUSSION

In the present investigation, the phytochemice
screening has been done in various solvent extodcts
Terminalia arjuna leaves extracts and the results ar
presented in Table No.l. The leaves powder wi
various chemical reagents showed the presence
carbohydrates, saponins, steroids, tannins, psotid
phenolic compounds. The petroleum ether extra
showed the presence of steroids, saponins, glyessic
tannins, phenolic compounds and terpenoids. TI
chloroform extract showed the presence ¢
carbohydrates, saponins, steroids, tannins, plenc
compounds and terpenoids. The ethyl alcohol extre
showed the presence of carbohydrates, glycosid
saponins, steroids, tannins and phenolic compoun
The aqueous water extract showed the presence
carbohydrates, saponins, steroids, phenolic congsour
and tanninsThe four different extracts oferminalia
arjuna leaves were tested and exhibited good brir
shrimp larvicidal activity. LG value of petroleum
ether, chloroform, ethanol and aqueous extract we
11.22 pg/ml, 22.38 pg/ml, 30.19 pg/ml and 17.7
png/ml respectively compared to vincristine sulphate
reference drug, L& 0.52 pg/ml. Among all four
extracts, the petroleum ether has more cytotox
potential. Moreover, the chloroform and aqueousewat
extracts also endowed with considerable modere
activity. Among this ethanol extract only exhibitec
weak activity. The results are depicted in TableZN®
and Figure No.1-6.

Table No.1: Preliminary phytochemical screening othe dried powdered material and various extracts othe
Terminalia arjuna leaves

Chemical Constituents Powder

Petroleum Ether

KWoroform Ethanol Aqueous

Carbohydrate + -

+ + +

Alkaloids

+ |

Steroid:

+ |
+ 1

Glycoside

+ |

Saponin

+ |
++ |+

Flavonoid:

Tannin:

Phenolic Compouni

+|+ ]
+|+ ]
+ [+ [+

+| 4|+

Protein:

Amino acid: - -

Mucilage: - -

+ - -

(9]
R :
RBIEB|ojo|N|o|u|s|w|N k>
o

Terpenoid - +

+ - -

+ve indicates presence of respective constituents; -ve indicates absence of respective dapsits
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Number of Total
. : surviving nauplii | number of % LCso
S.No| Terminalia arjuna | Concentration | Log C after 2% hourr)s survivors | Mortality | Value
Extract (ng/ml)
T1 T | T3
6.25 0.7959 7 6 7 20 33.3
12.5 1.0969 5 7 5 17 43.3
25 1.3979 3 2 3 8 73.3
1 Pet. ether 50 1.699 1 2 1 4 86.6 | 11.22
100 2 0 0 0 0 100
200 2.301 0 0 0 0 100
400 2.6021 0 0 0 0 100
Table No.3: Brine Shrimp Lethality Assay for the chioroform extract of Terminalia arjuna leaves
Number of
S No Terminaliaarjuna | Concentration Log C surviving nauplii Total % LCso
' extract (ug/ml) after 24 hours number of | Mortality | Value
T, T, | T3 | survivors
6.25 0.7959 7 8 8 23 23.3
12.5 1.0969 6 5 7 18 40
25 1.3979 4 6 5 15 50
1 Chloroform 50 1.699 3 5 2 10 66.6 | 22.38
100 2 2 2 1 5 83.3
200 2.301 0 0 0 0 100
400 2.6021 0 0 0 0 100
Table No.4: Brine Shrimp Lethality Assay for the ehanolic extract of Terminalia arjuna leaves
Number of Total
S.No | Terminaliaarjuna | Concentration Log C surviving nauplii Aumber of % LCso
extract (ug/ml) after 24 hours ) Mortality | Value
survivors
T, Ty | Ts
6.25 0.7959 7 9 8 24 20
12.5 1.0969 5 7 8 20 33.33
25 1.3979 4 7 6 17 43.33
1 Ethanol 50 1.699 3 6 4 13 56.66 | 30.19
100 2 2 1 3 6 80
200 2.301 0 0 0 0 100
400 2.6021 0 0 0 0 100
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Table No.5: Brine Shrimp Lethality Assay for the aqieous water extract ofTerminalia arjuna leaves

Number of Total o LC
S.No| Terminaliaarjuna | Concentration | Log C | surviving nauplii number Mort;Iit Valus?—:‘
extract (ug/ml) after 24 hours of y
T T, | T3 survivors
6.25 0.7959 8 7 6 21 30
12.5 1.0969 7 7 5 19 36.66
1 AQUEOLS 25 1.3979 5 4 2 11 63.33
(\(}Vater) 50 1699 | 4| 4| 1 9 70 | 17.78
100 2 2 1 1 4 86.6
200 2.301 0 0 0 0 100
400 2.6021 0 0 0 0 100
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Figure No.1: Determination of LCsq value for the petroleum ether extract ofTerminalia arjuna leaves, Linear
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Figure No.2: Determination of LCsg value for the chloroform extract of Terminalia arjuna leaves, Linear
correlation between Log Concentrations versus percgage mortality
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Figure No.3: Determination of LCsg value for the ethanolic extract ofTerminalia arjuna leaves, Linear
correlation between Log Concentrations versus percgage mortality
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Figure No.4: Determination of LCsq value for the aqueous extract oTerminalia arjuna leaves Linear
correlation between Log Concentrations versus percgage mortality
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Figure No.5: Determination of LCso value for the petroleum ether, chloroform, ethandakt and aqueous water
extracts of Terminalia arjuna leaves, Linear correlation between Log Concentratios versus percentage
mortality
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Figure No.6: Comparison of LG values of petroleum ether, chloroform, ethanolic ad aqueous water extracts
of the Terminalia arjuna leaves

CONCLUSION

The phytochemical screening of therminalia arjuna
leaves are exhibited the presence of various
phytochemical constituents such as, saponins,idtgro
tannins and phenolic compounddhe leaves extracts
of Terminalia arjuna exhibit cytotoxic activity against
the brine shrimp. The cytotoxic activity againse th
brine shrimp are considered as containing the adiv
potent components because of theirsd @alues are
less than 100pg/ml. Various extracts of the leaxfes
the plant possess kgvalue less than 100pug/ml and
therefore they are present to have curative prigsert
against several pathogens. Although, BSLA is
inadequate in determining the mechanism of action o
the bioactive substances in the plant, it is vesgful

by providing a preliminary screen that can be
supported by a more specific bioassay once theeacti
compounds has been isolated. Thus, some useful
antitumor or anti-proliferative drugs of therapeuti
importance may develop out of the research work.
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