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Phytotherapy, the treatment of diseases by the use of plants, was the beginning of
pharmacotherapy or treatment of diseases by means of drugs (Ghani, 1998). The number of plants
with medicinal properties included in material medica of traditional medicine in this subcontinent at
present stand at about 2000 plants (Chopra et al., 1958). More than 500 of such medicinal plants
have so far been enlisted as growing in Bangladesh (Yusuf et al., 1994). According to some
generous estimates, almost 80% of the present day medicines are directly or indirectly obtained
from plants (Ghani, 1998). The large family of euphorbiaceae composed of 321 genera, 7950
species is cosmopolitan except for arctic areas, with centers of distribution in tropical America and
Africa (Raffauf, 1996). Its native habitats include India, Philippines, Sri Lanka, Thailand, Indonesia,
Malaysia and some other Pacific Islands. They are also popular in East Asia and Java, Australia
and now world over in the tropics (Stamps and Osborne, 2003; Taylor, 1938). The garden Crotons
is an example of the most common plants in this group that have not been fully explored. The
garden Croton, Codiaeum variegatum Linn. is a group of beautifully variegated leafy perennial,
tropical ornamental herbs, shrubs or trees with glabrous branches and prominent leaf scars (Dutta,
2004). There are only six known basic species of C. variegatum (Taylor, 1938). Aside its
ornamental value, it is also used for medicinal purposes. Root decoction is taken to treat gastric
ulcers. Its leaves contain antibacterial and antiamoebic properties (Moundipa et al., 2005). Freeze-
dried leaf decoction of C. variegatum is taken as tea by Filipinos (Gertrudes, 2006). Drinking of
crushed leaves cures diarrhoea. Young leaves of C. variegatum, Pandanus macroieacceretia
(white part), coconut milk and sap of the root of Areca catechu is drunk for gonorrhea treatment.
Also, sap of the leaves is pressed out and mixed with coconut milk and spread over affected area
of syphilis (Robert et al., 1988). In the present study two different types of leaves, called Spiral and
Curly Boy have been used to evaluate their chemical constituents and their cytotoxic potentiality.
Methods used in phytochemical screening should be simple, rapid and can be done with the help
of minimum equipment and reasonably selective classes of compounds under study (Sofawora,
1993). The phytochemical screening of plant materials to determine the presence of bioactive
constituents is vital in the knowledge of therapeutic properties of plants (Ogunwenmo et al., 2007).
Bioactive compounds are almost always toxic in high doses. The in vivo lethality in a simple
zoological organism can be used as a convenient monitor for screening and fractionation in the
discovery and monitoring of bioactive natural products. (Meyer et al., 1982). A general bioassay
that appears capable of detecting a board spectrum of bioactivity present in crude extracts is the
brine shrimp lethality bioassay (BSLT). The technique is easily mastered, costs little, and utilizes
small amount of test material. The aim of this method is to provide a front-line screening that can
be backed up by more specific and more expensive bioassays once the active compounds have
been isolated. It appears that BSLT is predictive of cytotoxicity and pesticidal activity (Ghisalberti,
1993).

Two types of leaves of C. variegatum were collected from Siddeswari campus of Stamford
University Bangladesh at day time and was identified by experts in Bangladesh National
Herbarium, Mirpur, Dhaka where the voucher specimen no: 31,988 has been deposited for
reference. Then the leaves were garbled and dried by air in tray dryer for 15 days. After drying the
leaves were grinded by hammer mill. Fine powder was obtained after grinding which was almost
green colored and was extracted with 80% of methanol with the help of a Soxhlet apparatus. The
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solvent was completely removed and the dried crude extracts (of both Curly boy and Spiral) were
obtained.

Photochemical screening of the methanolic extracts of leaves of Curly Boy and Spiral was done
according to the methods described by Ghani (1998).

Brine shrimp lethality bioassay (McLaughlin et al., 1998; Meyer et al., 1982; Persoone, 1980)
technique was applied for the determination of cytotoxic property of the plant extracts. Vincristine
sulphate was used as the positive control. Measured amount of vincristine sulphate was dissolved
in DMSO to get an initial concentration of 20 pug/ml from which serial dilutions were made using
DMSO to get 10 pg/ml, 5 pg/ml, 2 pg/ml, 1 pg/ml, 0.8 pg/ml, 0.6 pug/ml, 0.4 ug/ml, 0.2 pg/ml, 0.1
ug/ml. Then the solutions were added to the pre-marked vials containing ten live brine shrimp
nauplii in 5 ml simulated sea water. 100 ul of DMSO was added to each of three pre-marked glass
vials containing 5 ml of simulated sea water and 10 shrimp nauplii. If the brine shrimps in these
vials show a rapid mortality, then the test is considered as invalid as the nauplii died due to some
reasons other than the cytotoxicity of the compounds. 2 mg of each of the extracts was dissolved
in DMSO and solutions of varying concentrations such as 200, 150, 100, 50, 20, 15, 10, 8, 4, and 2
pg/ml were obtained by serial dilution technique. Then the solutions were added to the pre-marked
vials containing ten live brine shrimp nauplii in 5 ml simulated sea water. After 24 hours, the vials
were inspected using a magnifying glass and the number of survived nauplii in each vial was
counted. From this data, the percent (%) of lethality of the brine shrimp nauplii was calculated for
each concentration. The median lethal concentration (LCsg) of the test samples was obtained by a
plot of percentage of the shrimps killed against the logarithm of the sample concentration.

From different group tests of methanolic leaf extracts of Cordiaeum variegatum Linn. (Curly Boy),
presence of saponins, reducing sugars, tannins and gums were revealed. No alkaloids, steroids or
flavonoids were found from the tests. Methanolic extracts of leaves of Cordiaeum variegatum Linn.
(Spiral) also provided the presence of saponins, reducing sugars, tannins and gums. In addition
group tests for steroids, and flavonoids found to be positive incase of spiral leaves.

Table 1: Results of the test samples of C. variegatum

Sample LCs (ng/ml) LCq (ng/ml)  Regression Equation R?
Vincristine Sulfate
(Positive control) 0.072 3.20 y =24.27x + 77.745 0.9522
C. variegatum _
(Curly Boy extract) 4.24 38.71 y = 41.657x + 23.858 0.9147
C. variegatum 0.968 16.49 y = 32.479x + 50.465 0.926

(Spiral extract)

The phytochemical investigation of C. variegatum Linn. for two types of leaves named Curly Boy
and Spiral supported the previous claim of tannin content of these plants. Two types of leaves only
differed in their steroids and flavonoids content. The brine shrimp lethality bioassay indicates that
this plant has got cytotoxic properties. LCs, for Spiral was bellow 1 ug/ml. In comparison to the
positive control it can be said that both Curly Boy and Spiral crude extracts exhibited promising
cytotoxic activities. It was reported by Nonaka et al. that tannin gallo and ellagic acid were
inhibitors of HIV replication. The results from the phytochemical investigation and the cytotoxicity
tests thus can be correlated with each other. A further investigation regarding the principle
compound(s) involved in the cytotoxic property of C. variegatum needs to be studied.
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