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Abstract: Three new cobalt p-peroxe complexes [Co(Z-apy)(O)(OX), C], [Co(2-apy ) O,)(2-ap), C,] and
[Co(2-apy)(O;)(2-ab), C;] and two new zirconium u-peroxo complexes [Zr(2-na)(O,)(0X), C;] and
[Z1(2-ap)(O, (0X), C,] were tested for their antibacterial activity by disc diffusion and serial dilution methods.
All the coordination complexes were active against various test pathogenic orgamsms. The mmimmum inhibitory
concentration (MIC) of the complexes was estimated between 32-64 pg ml™"' against Bacillus subtilis and
Escharicha coli. The cytotoxicity of the five newly synthesized complexes was screened using brine shrimp
lethality bioassay method and the LC,, values were calculated using probit analysis. LC,; values of the
complexes C,—C, were found 14.15, 9.12, 14.15, 29.51 and 5.75 pg ml ™, respectively.

Key words: p-peroxo complexes, antibacterial activity, cytotoxic activity, pathogens

INTRODUCTION

The frequency of life threaten infectious such as
tuberculosis, cancer, ATDS etc. caused by pathogenic
microorgamsms 1s ncreasing worldwide and becoming an
mnportant cause of morbidity and mortality in
immunocompromised patients. Synthetic compounds
constitutes an important source of wvarious bioactive
compounds such as antibacterial™? and anti cancer™
compounds. The synthesized compounds which are used
for treatment of infections diseases are known as
chemotherapeutic. Every year thousands of compounds
are synthesized with an am to find potential
chemotherapeutic agents to combat pathogenic
microorganisms. But very few compounds are withstood
as therapeutic agent for various methodological tests.
Antibacterial 13 one of those tests required to perform for
primary selection of compounds as the therapeutic
agents.

Brine shrimp lethality bicassay is a recent
development in the assay procedure for the bioactive
compounds, which indicates cytotoxicity as well as a wide
range of pharmacological activity e.g. anticancer,
antifungal, pesticidal, etc. Biocactive compounds are
almost always toxic mn high dose. Pharmacology 1s simply
toxicology at lower dose or toxicology 1s simply
pharmacology at a higher dose. In vivo lethality bicassay
is  simple conducted by a =zoological organism

(Artemia salina) for the convenient monitoring of the
screening of bioactive synthetic compounds.

MATERIALS AND METHODS

Source of compounds: The compounds used in the
present study were synthesized according to the
following general procedure:

Preparation of cobalt coordination complexes [Co(2-apy)
(0)ALG™)]: A methanolic solution of Cobalt(IT) chloride
hexahydrate (CoCl,.6H,0) (3.09 g) and methanolic solution
of 2-ammopyndine (1.22 g) were mixed in the 1:1 ratio with
constant strring. Then a methanolic solution of second
ligand (variable ligand) was added to the mixture. The
resulting mixture were stirred for an hour at room
temperature and allowed to stand for several minutes.
Then 0.39¢ of H,O, was poured down to the solution. The
mixture was stirred for 22 h at room temperature and
allowed to stand for several minutes. The precipitates
formed were filtered, washed several times with mithanol

and then dried in a vacuum desiccators charged with
anhydrous CaCl,.

When =(LG") = Deprotonated oxalic acid the
compound 1s [Co(2-apy {(O,)(0X)]
When =(LG") = 2-aminophencl the compound is

[Co(2-apy (O, )(2-ap)]
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When = (LG") = 2-amincbenzoic acid the compound
is [Co(2-apy (O, )(2-ab)]
Where 2-apy = 2-ammopyridine

All the compounds were characterised by IR, UV,
elementary analysis, magnetic moment, coductivity
measurements, metal estimation, melting pont
measurements and literature review.

Preparation of [Zr{L.G YO, )0X)]: About 2.03 g of
zirconium mnitrate was dissolved in 5 mL methanol ina
50mL beaker. A solution of 2.76 g of oxalic acid was also
made in 5 mL methanol in a 50 mL beaker. Then a
methanolic solution of second ligand (variable ligand) was
added to the mixture. The three solutions were mixed,
stirred for half an hour at room temperature and allowed to
stand for several minutes. Then about 0.18 g of 30% H,O,
was poured down to the beaker. The mixture was stirred
for 22 h at room temperature.

The precipitates formed were filtered, washed several
times with methanol and then dried in a vacuum
desiccators charged with anhydrous CaCl,.

When = (LG") = 2-nitroaniline the compound is
[Z1(2-na)(O)(OX)]

When = (LG") = 2-aminophenol the compound is
[Z1(2-ap)(O,)(0X)]

Where OX = deprotonated oxalic acid.

All the compounds were characterised by IR, UV,
elementary analysis, magnetic moment, coductivity
measurements, metal estimation, melting pont
measurements and literature review.

Antibacterial screening: “Disc diffusion method™™ is a
widely accepted procedure for the in vitro mvestigation
of the susceptibility of microorganisms to the compounds,
so this method is adopted in this investigation. The
method 18 essentially a qualitative or semi quantitative
test indicating sensitivity or resistance of microorganisms
to the test materials as well as bacteriostatic or
bactericidal activity of a compound™.

The standard test microorganisms were collected
from the Department of Microbiology, Umniversity of
Dhaka, Dhaka, Bangladesh. The diameters of zones of
inhibition produced by the compounds were compared
with standard antibiotics (Kanamycin 30 ug disc™'). The
experiment was performed n duplicate to mimmize errors.

Minimum inhibitory concentration (MIC): MIC of a
compound 18 defined as the lowest concentration of that
compound in a medium without visible growth of the test
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organisms. The basic principle is the dilution tests which
comprises the serial dilution of the antibacterial agent
inoculated with the organism. The minimum inhibitory
concentration (MIC) of the compounds C,, C,, C,, C, and
C; was determined against Bacillus subtilis and
Escherichia coli. For the test, standard serial dilution
technique™ was employed. The media used in this respect
was nutrient agar.

Cytotoxicity bioassay: Brine shrimp lethality bioassay®®"!
15 a recent development in the assay procedure of
bicactive compounds which indicates cytotoxicity as well
as a wide range of pharmacological activities (e.g.
anticancer, antiviral, msecticidal, pesticidal, AIDS, etc.) of
the compounds. Here, in vive lethality test were carried
out using brine shrimp nauplii eggs (Artemia salina 1..).
Eggs were placed m one side of a small tank divided by a
net containing 3.8% NaCl solution for hatching. Tn other
side of the tank, a light source was placed in order to
attrack the nauplii. After two days of hatching period the
nauplii were ready for the experiment. 3 mg of the
complexes were accurately measured and dissolved in 0.6
ml (600 pl) of DMSO to get a concentration of 5 mg ml ™.
From the stock solutions 5, 10, 20, 40 and 80 ul were
placed in 6 different vials making the volume up to 5 ml by
NaCl solution. The final concentration of the samples, in
the vials became 5, 10, 20, 40 and 80 ug ml ™", respectively.

Ten brine shrimp nauplii were then placed in each
vial. For the control test of each vial, one vial contaming
the same volume of DMSO plus water up to 5 ml was
used. After 24 h of incubation, the vials were observed
using a magnifying glass and the number of survivors in
each vial were counted and noted. The resulting data were
transformed to the probit analysis"? for the determination
of LC,; values for the complexes.

RESULTS AND DISCUSSION

Antibacterial activity: The complexes C,, C,, C,, C, and C;
showed moderate activity the
concentration of 100 pg disc™' in comparison with the
standard kanamycin against the tested bacteria (Table 1).
Metal coordination complexes have been reported for
their antibacterial activity™*'” and present findings
supported those previous results of antibacterial activity
for metal coordmation complexes. These findings of our
present investigation are interesting as these are new
complexes. Though it is our primary investigation, further
investigation are required to explore the mechamsm of
action of these new coordination complexes.

antibacterial at

1

Minimum inhibitory concentration (MIC): The MIC
values of the compound C, against Bacillus subtilis and
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Table 1: In vitro antibacterial activity of the compound C,, C,, Cs, C4, Cs and standard Kanamycin

Diameter of zone of inhibition (in mm)

Q C, C, C, Cs
Kanamy cin
Test organisms 100 200 100 200 100 200 100 200 100 200 30
Gram positive bacteria
Streplococcus d-haemolyvticus 12 15 13 16 11 14 12 16 12 16 22
Bacitlus subtilis 13 17 12 14 12 16 11 14 10 16 23
Staphyvlococcus ares 12 16 13 15 11 15 12 15 11 15 21
Sewcina lutea 14 17 12 14 13 16 11 15 11 17 22
Gram negative hacteria
Escherichia coli 10 14 12 15 11 14 10 15 11 14 22
Salmonelia typhi 11 15 11 15 10 13 11 14 12 15 21
Shigella sonnei 12 16 12 14 11 14 11 1s 10 16 23
Shigella flexneri 10 14 12 1o 12 15 12 15 11 14 22
Listeria monocvtogenes 11 15 13 16 12 16 11 15 13 17 23
Table 2: MICGx;alues o_f_the cgrrgrounds Ci. Czt,’ Cs G and Cs against 2. Biswas, MH., AHM. Zakaria, A. Farroque,
two Gram positive an am negative bacteria . - .
Minimum inhibitory concentration (g mi=") CM Zakgrla and M.S.A.. Bhu1yem, 2002, In vitro
antibacterial and cytotoxic activity of a benzene
Test organisms C C, C Cy C sulfonic acid derivative complex compounds.
gaczﬂuf ;ﬂ@fﬁij o ” o o 2 Bangladesh Pharm. T., 12: 43-46.
SCNericia cot 3. Pratt, W. B. and W. Ruddon, 1979. The Anticancer
Table3:  Results of the compound C;, C,, Cs, C, and Cs on brine shrimp DrugS, PP: 251-254.
lethality bioassay 4. Bauer, AW., WMM. Kuby, J.C. Sherris and
Somplexes LCy values (after probit t"lfsltgmati"“) in ppm (ug mi~") M. Turck, 1966. Antibiotic susceptibility testing by a
C; 012 standardized single disc method. Am. J. Clin. Pathol.,
Cs 14.15 45: 493-496.
Cy 29.51 5. Barry, AL. 1980. Procedures for Testing
gtjan dard gallic acid i zg Antimicrobial Ager.lts. m Agar Me.dia. In: Ant.ib.iotic
in Laboratory medicine. (V. Lorian Ed.) Wilhams
Escharichia coli were 64 and 32 pg ml™', respectively, for Wilkin’s Co. Baltimore? USA, pp: 1-23. _
Compound C2= 32 and 64 Ug ml_I’ I‘espectively= for 6. RIOS, ]J, M.C. Reico and A. VIHH.I', 1988.
compound C,, 64 and 32 pg ml™, respectively, for Antimicrobial sereening of natural products, I. Entho.
compound C,, 64 and 32 pg ml™', respectively, for Pharmacol., 23: 127-149.
compound Cs, 32 and 64 ug m1~, respectively (Table 2). 7. Reir.le.r, R., 1952. Dete(?tion of antibigtic .a.ctivity..ln.
Antibiotics an introduction. Roche Scientific Service,
Cytotoxicity assay: From the probit analysis, the 1.C Switzerland, pp: 21-25. _ . _
values of the samples were estimated and were found 8. Persoonp, Q. 1980' P.roceedmg .the {ntematlonal
14.15, 9.12, 14.15, 29.51 and 5.75 ug ml~, respectively symposium on brie shrimp Artemia saline, volumes
(Table 3). The complex C; showed significant cytotoxicity 1-3, Universe press. Wltteren,.Be.lglum, pp:1-3.
. . . . . . 9. Mayer, B.N.,, NR. Femgm, JE  Putmam,
in comparison with the standard gallic acid. Previously, . .
: . L.B. Jacobsen, D.E. Nichols and J.L. Mclaughlin,
many authors explored the cytotoxic activity of metal . . . . .
L 1517 . o 1982. Brine shrimp: a convenient bicassay for active
coordination complexes™” . At the present investigation plant constituents. Plant Medica., 45: 31-34
we als.o fgund significant cytotox1.c a(.:tlv1ty for the te.st.ed 10. Melaughlin, JL. and 1.E. Anderson, 1988. Brine
coordm.atlon complexes. These findings of cytotoxicity shrimp and crown gall tumors: simple bioassay for
properties Of_‘ the tested cgmplexes ay Sugggst the the discovery of plant antitumour agents. Proceeding
probable anticancer properties and further studies are NIH workshop. Bioassay for discovery of antitumour
required to establish the anticancer activity of these new and antiviral agents from natural sources. Bethesda.
coordination complexes. pp: 22.
12. Fumey, D.J., 1971, Probit Analysis, 3rd ed. University
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