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Toxicity of Fusarium solani Strains on Brine Shrimp (Artemia salina)
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Abstract: Discovery of anticancer drugs that must Kill or disable tumor cells in the presence of normal cells without
undue toxicity is an extraordinary challenge. Cytotoxicity of plant or fungal materials is considered as the presence of
antitumor compounds. Brine shrimp lethality for larvae (nauplii) is used as prescreening test for the antitumor compounds.
In this study, culture filtrates of eight strains of Fusarium solani isolated from seeds of various crops were tested for the
toxic effect on brine shrimp. Five of the strains (TS, S-29, B-17, C-10, W-5) showed highest toxic effect and three of the
strains (SR, T-9, L-25) showed low toxic activity on brine shrimp. Toxic activity reduced when culture filtrates were
diluted. However, F. solani strains TS, B-17, SR, T-9 and L-25 caused more than 30% mortality at 1:10 dilution. Toxic
activity was slightly reduced when the filtrates were neutralized with sodium hydroxide indicating possible role of pH of
culture filtrate on toxicity. Lyophilized filtrates of these strains showed less activity as compared to un-lyophilized
filtrates. n-Hexane soluble fraction was obtained only in three strains which showed mild toxicity whereas chloroform
soluble fraction was obtained in negligible quantity and could not further be proceeded. Toxic effect of these strains
showed variation from strain to strain. Compounds from F. solani could be exploited for the development of toxic
compounds.
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The fight against cancer has not been successful so must kill or disable tumor cells in the presence of normal
far, particularly in the development of therapies for cells of extremely similar type without undue toxicity
growing tumors. It is an extraordinary challenge to find (Suffness, 1985). Toxicity of plant or microbial material
drug for the effective treatment of the cancer. The drug is considered as the presence of antitumor compounds.
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Brine shrimp bioassay is very simple, rapid and
inexpensive method and has successfully been used as
prescreening of bioactive compounds having antitumor
activity (McLaughlin et al, 1993). This test has been
established as a safe, practical and economical method
for the determination of the bioactivity of synthetic
compounds (Almeida et al, 2002), mycotoxins of fungal
pathogens (Schmidt et al, 1995), marine products (Ara et
al, 1999) as well as higher plant products (Nino et al,
2006, Stefanello et al, 2006;). National Cancer Institute
(NCI), USA has found a significant co-relation between
the brine shrimp assay and in vitro growth inhibition of
human solid tumor cell lines (Silva et al, 2007).
Antibiotics produced by fungi, are used currently in
chemotherapy against bacterial and fungal infection,
besides antibiotics production, fungi have potential role
of producing medicinally important antitumor agents
(Arora, 2003; Wainwright, 1992).

Fusarium solani is one of the most ubiquitous soil
fungus and a destructive plant pathogen of hundreds of
hosts, causing chiefly root and fruit rots (Domsch et al,
1980). F. solani is known to produce naphthoquinone
compounds (Baker et al, 1990) including fusarubin,
anhydrofusarubin, javanicin, norjavanicin, methyl ether-
fusarubin, marticin, isomarticin, bostrycoidia, ethyl
ether-fusarubin, solaniol, nectriafusarubin and dihydro-
fusarubin lactone (James & Robert 1983; Kurobane et al,
1980; Tatum et al, 1985). Some naphthaquinones have
antimicrobial, toxic, insecticidal and antitumor properties
(Ammar et al, 1979). In our previous study, F. solani
strains showed nematicidal activity against Meloidogyne
javanica (Hameed et al, 2001) and antimicrobial activity
against some Gram positive and negative bacteria and
root rot strain of F. solani (Qureshi et al, 2003). The
present report describes the toxicity of culture filtrates of
some strains of F. solani on brine shrimp.

1 Materials and Methods

1.1 Fusarium solani strains

Eight strains of Fusarium solani used in this study
were isolated from seeds of Sorghum bicolor (S-29),
Brassica compestris (B-17), Capsicum annuum (C-10),
Triticum aestivum (W-5), Helianthus annuus (SR),
Lycopersicon esculentum (TS), L. esculentum (T-9) and
Lens culinaris (L-25). Isolated strains of fungi were
grown on Czapek’s Dox broth for 15 days at 28 °C. After
15 days each strain was filtered over Whatman No. 1
filter paper. The culture filtrates were divided into three

set: i) culture filtrates, ii) lyophilized filtrate, and iii)
soluble fractions of n-hexane and chloroform.
1.1.1 Culture filtrates The pH of the filtrates was acidic.
Therefore this set was further divided into two sets, a)
standard: used as such (1:0) and further diluted in
artificial sea water as 1:10, 1:100, 1:1000, and b) the pH
of the filtrates was adjusted to 7.0 by using NaOH after
making a dilution of 1:0, 1:10, 1:100 and 1:1000 in
artificial sea water.
1.1.2  Lyophilized filtrate  Culture filtrates were
Iyophilized on Freez Dryer (Eyela FD-1). Dilutions of
0.002, 0.02, 0.2, 2, and 20mg/mL of lyophilized powder
were made in artificial sea water
1.1.3 Hexane and chloroform soluble fractions Culture
filtrates were extracted with hexane and chloroform in
separating funnel. The solvents were concentrated on
rotary vacuum evaporator to obtain a gummy mass of
fraction. A series of dilutions of 0.001, 0.01, 0.1 and 1
mg/mL were made of each fraction in their respective
solvents.
1.2 Brine shrimp lethality test

Brine shrimp lethality test for larvae nauplii was
used to determine the toxicity of culture filtrates of F.
solani (McLaughlin et al, 1993).
1.2.1 Sample preparation Two millilitres from each
dilution of culture filtrate, lyophilized filtrate or fraction
were transferred in sample vials, used for bioassay. In
case of fraction, each vial was left for 48 hours to
evaporate organic solvent before adding the brine shrimp
larvae along with 2 mL artificial sea water.
1.2.2 Hatching of shrimp Brine shrimp eggs (Carolina
Biological Supply Company, Burlington, NC, USA)
were hatched in a shallow rectangular container (60 x 30
cm) filled one fourth with artificial sea water (prepared
with sea salt and distilled water). A plastic divider with
holes was placed in the container to make two unequal
compartments. The eggs were sprinkled into the larger
compartment which was darkened, while the smaller
compartment was illuminated. After 48 hours, the
phototropic nauplii were collected from the illuminated
side.
1.2.3 Bioassay Ten shrimps were transferred in
previously prepared sample vial.  Survivors were
counted under the stereomicroscope after 24 hours and
the percent death at each dose and control was
determined.
1.2.4 LC50 Determination LC50 was determined from
the 24 hours count using the probit analysis method
described by Finney (1971). The dilutions of culture
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filtrate were transformed as 1:0 =1, 1:10 = 0.1, 1:100 =
0.01 and 1:1000 = 0.001 to calculate the LC50 value.

2 Results and Discussion

Fusarium species occur throughout the world in a
variety of climate and on many plant species as epiphytes,
parasites or pathogen (Park et al, 1999). Many species
are known to produce a wide array of mycotoxins,
having toxic effect on various cell lines and on brine
shrimp (Cetin & Bullerman, 2005; Gutleb et al, 2002;
Hartl & Humpf, 2000). In the present study, culture
filtrates of eight different strains of seed-borne F. solani
(TS, S-29, B-17, SR, C-10, T-9, L-25, W-5) and their
diluted fractions were tested for toxicity. Of these,
undiluted filtrates of TS (LC50 =0.06), B-17 (LC50
=0.06), C-10 (LC50 =0.12), W-5 (LC50 =0.12) and S-29
(LC50 =0.14) caused greater toxic effect on brine shrimp.
The toxic effect of all F. solani strains was found to
decline when diluted. However, F. solani strains TS, B-
17, SR, T-9 and L-25 caused more than 30% mortality at
1:10 dilution (Tab. 1). Pathogenicity of Fusarium solani
on seedlings of different plants and their antimicrobial
activity has been reported (Qureshi et al, 2003). There
are also reports that Fusarium species, parasitize the eggs
of root knot nematodes Meloidogyne (Tabreiz & Hussain,
1986) and reduced gall formation by nematode on host
plants (Parveen et al, 1993). In some cases neutralization
of culture filtrates slightly reduced their toxicity.
However, greater toxicity in neutralized culture filtrates
was observed in F. solani strains TS (LC50 = 0.10), W-5
(LC50 = 0.20), SR (LC50 = 0.27) and B-17 (LC50
=0.36). There are reports that the culture filtrates of F.

oxysporum and F. solani have adverse effects on
hatching and mortality of M. incognita, which attributed
to factors like low pH and toxins produced by the fungal
pathogens during their initial growth period (Mani, 1983).
In this study, lyophilized culture filtrate of F. solani
strain TS caused maximum death (46.6%) at 20 mg/mL,
while other strains showed less activity (Tab. 2). n-
Hexane fractions were obtained only in three strains and
found unable to cause significant toxic effect at 1 mg/mL
(Tab. 3). Chloroform soluble fractions were obtained in
very small quantities, hence further studies could not
proceeded. In this study, F. solani strains showed
variation in their toxic effect on brine shrimp.This kind
of variation has also been reported by Hameed et al
(2001) while studying the nematicidal activity of F.
solani strains against root knot nematode, Meloidogyne
javanica. Lyophilized filtrates of these strains showed
less activity as compared to un-lyophilized filtrates. n-
Hexane soluble fraction was obtained only in three
strains which showed mild toxicity.  Antimicrobial
naphthoquinones are widely distributed in plants, fungi
and some animals (Riffel et al, 2002) are also reported
from F. solani (Ammar et al, 1979; Baker et al, 1990).
Besides naphthoquinones, F. solani is also known to
produce diterpene and paclitaxel (Chakravarthi et al,
2008), and has been used alone or in combination with
other chemotherapeutic agents for the treatment of
variety of cancers, as well as AIDS-related Kaposi
sarcoma (Brown, 2003; Croom, 1995). Production of
chemotherapeutic and antitumor agents could be possible
by the industrial fermentation of potential strain of F.
solani.

Tab. 1 Effect of culture filtrates of Fusarium solani strains on Brine shrimp

% Death after 24 hours (mg/mL)

Fusarium solani strains LC50
0.001 0.01 0.1 1.0
(TS) Standard 3.3 3.3 63.3 96.6 0.06
Neutralized 0 10 30 96.6 0.10
(S-29) Standard 0 3.3 13.3 96.6 0.14
Neutralized 0 3.3 13.3 83.3 0.36
(B-17) Standard 6.6 20 46.6 96.6 0.06
Neutralized 3.8 6.6 6.6 30 >1
(SR) Standard 6.6 26.6 36.6 60 0.36
Neutralized 0 6.6 50 60 0.27
(C-10) Standard 0 10 23.3 96.6 0.12
Neutralized 0 3.3 16.6 33.3 >1
(T-9) Standard 6.6 20 30 63.3 0.76
Neutralized 0 6.6 10 53.3 0.56
(L-25) Standard 6.6 20 30 63 0.76
Neutralized 0 6.6 10 53 0.56
(W-5) Standard 0 16.6 23.3 96.6 0.12
Neutralized 0 6.6 23.3 86.6 0.20

Means of 3 replicates.
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Tab. 2 Effect of lyophilized culture filtrates of Fusarium solani strains on Brine shrimp

. L % Death after 24 hours (mg/mL) LC50
Fusarium solani strains
0.002 0.02 0.2 2 20 (mg/mL)
TS 3.3 10 26.6 33.3 46.6 >20
T-9 0 10 20 26.6 33.3 >20
W-5 6.6 133 20 23.3 30 >20
L-25 0 3.3 133 23.3 33.3 >20
SR 33 6.6 133 233 33.3 >20
S-29 0 33 10 16.6 23.3 >20
B-17 0 3.3 133 20 30 >20
C-10 3.3 10 13.3 26.6 33.3 >20

Means of 3 replicates.

Tab. 3 Effect of n-Hexane soluble fraction of Fusarium solani strains on Brine shrimp

% Death after 24 hours (mg/mL)

Fusarium solani strains

LC 50 (mg/mL)

0.001 0.01 0.1 1.0
S-29 0 5.0 6.6 20 >1
B-17 0 3.3 6.6 16.6 >1
L-25 5 6.6 13.3 20 >1

Means of 3 replicates.
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