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CYTOTOXICITY OF NUTRACEUTICALS ON ARTMIA SALINA
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Nigella sativa, garlic and clove are being used as traditional medicine in the
treatment of various ailments since time immortal. Very recently these products
have been termed as Nutraceutical.(1) They have a versatile spectrum of medicinal
properties,(2-3) immunomodulating responses,(4) and even reported to be potent in
prevention of HIV/AIDS.(1,5) We report here the cytotoxicity of Nigella sativa, garlic
and clove on Artmia salina (brine shrimp nauplii).

The nutraceuticals were prepared as described by Begum.(6) Volatile oil of
Nigella sativa seeds (NSVO) was prepared by steam distillation of seed oil followed
by hexane extraction and removal of n-hexane under reduced pressure. Allicin and
eugenol were prepared from garlic and clove, respectively by chloroform extraction.

To test the cytotoxicity of nutraceticals, brine shrimp lethality bioassay(7) was
employed. Shrimp nauplii (Artmia salina) were produced by culturing the shrimp
eggs (Oecan 90 USA) in brine solution (3.5 g NaCl in 100 ml H2O) with constant O2
supply for 24 h. Different dilutions of each of the test products were prepared
separately in the brine solution using dimethyl sulfoxide to dissolve the products.
Shrimp nauplii were transferred to the test preparations and incubated for 24 h at
room temperatures. Then the numbers of live shrimp nauplii for each concentration
of each of the products were counted. LC50 (Lethal cytotoxic dose that kills 50% of
shrimp nauplii) were calculated from the per cent shrimp mortality. It was estimated
by linear regression model.

Result of cytotoxicity of the nutraceuticals against shrimp nauplii is presented in
the Table 1. LC50 values for the NSVO, allicin and eugenol were found to be 330.04,
737.89, and 1340.38 g/ml, respectively. Per cent cell mortality indicated that NSVO
might have some promising cytotoxic activity. Allicin and eugenol showed mild or
poor activity on the shrimp nauplii. Some investigators(8-9) have also reported the
cytotoxicity of Nigella sativa and garlic. Mention is to be made here that the brine
shrimp lethality bioassay is a non specific assay technique for testing cytotoxicity or
lethality of natural products on biological system. It is, therefore, worthy to test the
natural products against cancer cell lines along with some cytotoxic agents as control.
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Table 1. Cytotoxicity of nutraceuticals on brine shrimp nauplii.

Test material Dose in g/ml Per cent mortalitya LC50 in g/ml*b

Volatile oil of 50 18.33  6.1 336.04
Nigella sativa 100 29.00  2.0 (298.98 - 373.10)

200 47.33  5.7
400 61.66  5.0
800 82. 66  4.5

Allicin of garlic 100 9.00  2.0 737.89
200 13.33  3.2 (626.39 - 849.39)
400 27.33  3.5
800 55.66  6.1

1200 78.00  9.0
Eugenol of clove 100 5.00  2.0 1340.38

200 9.00  2.0 (1163.36 - 1517.4)
400 16.66  5.9
800 25.66  5.0

1200 50.00  7.9
*LC50 value for the shrimp nauplii. It was calculated by linear regression model.
avalue expressed in mean  SD, bconfidence limits 95% given in parentheses.
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