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ABSTRACT

Inthiswork, the acute experimental toxicity of two new 8-hydroxyquinoline
derivatives products was evaluated following oral administration in
mice(lopsOfa). The LD, obtained were 283.70mg/kg for(2a) and >3000mg/
kg for(2b). Their in vitro antibacterial and antifungal activities were

evaluated against reference strains.
© 2007 Trade ScienceInc. - INDIA

INTRODUCTION

8-hydroxyquinoline, aheterocyclicphenol, isameta
chdator. Itisabivdent cationschdaer duetothehyroxyl
group relativetothenitrogenring¥. A largenumber of 8-
hydroxyquinolinederivatives havedready been synthe-
Sized and shown to be active agents. Indeed, they have
been reported to possessantipoison (che aionof thetoxic
metdsasHg or Ph)?, anti-tumort¥, antimicrobia“® and
anti-HIV ativitied®. The8-hydroxyquinolinederivatives
showed astrong biologica activity whenthey weread-
ministrated asametal complex form™8, Inour labora-
tory many 8-hydroxyquinolinederivativeshavebeenre-
cently synthes zed and evaluated for their biologica ac-
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tivities®19, Here, wereport theantibacterid, antifunga
activity and thetoxicity of two 5-substituted-8-hydrox-
yguinolinederivatives.

Chemistry

The preparation and synthesis of products (2a) and
(2b) (Figure 1) were previously done in areported
work(,

EXPERIMENTAL

Micraobiological evaluation
1. Bacteriological assays
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Figure: 1

The synthetic compounds were tested for their
antibacterial activity against the following micro
organisms. Saphyulococcus aureus(ATCC 6538),
BacillussubtilistATCC 6633), Eschericiecoli (ATCC
8739), Pseudomonas aeruginosa(CIP 82118) and
Clostridiumsporogenes(ATCC 31793).

MIC of compounds (2a) and (2b) weredetermined
by agar diffusion method using tryptone soy agar
medium(Biokar diagnostics) for bacteria. Micro
organismsweredefrosted and grown on nutrient agar.
Aninoculum(10°-10° UFC/ml) wasprepared in nutrient
broth and speared out evenly onto the surface of the
culturemedium. The concentrationsof mother solutions
weredmg/ml in(Dimethyl sulfoxide). Sixty ul of every
dilutionwasdepositedin sainlesssted sterilecylinders
beforehand arranged on the surface of themedium. Each
concentration was tested in triplicate. Amoxicillin/
clavulamic acid and ampicillinwereused asreference
antibacteria agents. % DM SO alonewasincludedin
the assay ascontrol. After 18-hincubation a 35°C, the
inhibition zonediameteryindudingthe6-mmhole) were
measured. A diameter of more than 6mm indicated
growthinhibition.

2.Antifungal assays

Theantifungd activity wastested againg Aspergillus
Niger (ATCC 16404) and Candida albicans(ATCC
10231).

Antifungal activity against AspergillusNiger and
Candida albicans was carried out as described
previoudy, the conidia suspension(10* UFC/ml) was
spread out evenly onto the surface of the sabouraud
dextrose agar contai ning chloramphenicol (CONDA).
Voriconazol was used as positive control. Plateswere
incubated at 28°C for 48h.

3.Acutetoxicity

—=> Regular Peper

The tests of acute toxicity were carried out on
mice(lopsofa) of thetwo sexes, in thesamenumber. 2
to 2 and haf months(weigh 20to 25g), thefema esare
nogravid.

Drugswereadministered ordly to 18 hoursstarved
mice. Animaswerenot fed during thefollowing 3 hours.

Thefollowingdoseswereadministrated & correspond
to 100, 200, 300, 400, and 500mg/kg for com
pound(2a); and 300, 400, 1000, 2000 and 3000mg/kg
for compound(2b) in 25ml/kg of body weight. Drugswere
dissolvedindimethyl sulfoxyd-oliveoil (5/95, viv).

Micearekept in observation during 14days, until
occurred obviousdinica sgns(thevariationsof corpord
weight and thedeath rate.

The LD, was calculated by the method of the
computerized Probit™,

RESULTSAND DISCUSSION

Antibacterial activities

Antibacterial activity of 8-hydroxyquinoline
derivatives(2a) and (2b) wastested on Saphylococ-
cus aureus, Bacillus subtilis, Escherichia coli,
Pseudomonas aeruginosa and Clostridium
sporogenes. Asshow in TABLE 1 theMIC of thetwo
compounds and reference. The 8-hydroxyquinoline
derivatives(2a) and (2b) exhibited antibacteria activ-
ity aginst all bacteriatested (0.625<M1C<3.13mg/mL )
for compound (2a) and (0.0312<M1C<0.250 mg/mL)

TABLE 1: Antibacterial activity of 8-hydroxyquinolinede-
rivatives(2a) and (2b) . The experimentswasperformedin
triplicateand data ar e expr essed asmean of threeexperiment

MIC (ng /ml)x107
Microorganisms Compound Compound

vk
(2a) (2b) Reference
Escherichia coli >0.25
(ATCC8739) 062 025 Amoxicillin
Pseudomonas
aeruginosa 3.13 0.18 20: 1.25.’
(CIP 82118) Ampicilline
Saphylococcus 4
aureus 1.25 0.125 > 4'83 10.
(ATCC 6538) Amoxicillin
Bacillus subtilis >7.8110°
(ATCC6633) 6% 0125 Amoxidillin
Clostridium 4
Sporogenes 0.625 0.031 AZ r%m?le cll(l)l in
(ATCC 31793)

e, BIOCHEMISTRY

Hn Tndéan g%wumé



124

Pharmacological activities of two new 8-hydroxyquinoline derivatives

BCAIJ, 1(3) October 2007

Regular Paper

for compound(2b). Reference antibiotics showed a
strong activity against bacteria.

Theinvitro antibacterial activity of the 8-hydrox-
yquinolinederivaives2a) and (2b) wasinvestigated agingt
gram-positiveand gram-negative bacteria. Our results
clearly show that the compound(2b) wasmore active
againgt gram-posgitivethan gram-negative bacteria. The
strongest antibacteria activity was observed against
clogtridium sporogenes(M1C>31ug/mL ), whilethecom-
pound seemed less active againgt Saphyl ococcusaureus
and Bacillussubtilis(MIC>125ug/mL ). In comparison
to gram-positive bacteria, amoderate antibacteria ac-
tivity of thecompoundwasobserved againg dl thegram-
negative bacteriatested(M1C>180ug/mL ). These poor
resultsobtai ned against gram-negetive bacteriawerenot
surprising and thismay be explained by the presence of
anouter membranein gram-negative bacteriawhich de-
creasesthetransfer of the compound(2b) acrossthecy-
toplasmic membrane.

Our datad soindicate that the compound(2a) was
lessactivethan the compound(2b). Infact, gram-posi-
tive and gram-negative bacteria were resistant to
compound(2a); theMICwere 1.25mg/mL for Escheri-
chia coli and Clostridium sporogenes, 2.5mg/mL for
Saphylococcus aureus and Bacillus subtilis.
Pseudomonas aer uginosawasvery resi stant to the ac-
tion of the compound; theMIC was 3.13mg/mL. The
wesk activity of thecompound acan beexplain by its
chemicd gructure,

Antifungal activities

Results of the antifungal activity arereportedin
TABLE 2, thetwo compound exhibited antifungal ac-
tivity againgt fungi strainstested with thestrong activity
against Candida albicansM1C>0.16mg/ml for com-
pound (2a) and M1C>0.0625mg/ml for compound (2b).

The8-hydroxyquinoline derivatives (2a) and (2b)
weredsotested for their antifungd activity against As-
pergillus Niger and Candida albicans. Candida
albicanswasmore sengtivethan AspergillusNiger to
the two compound, M1C of >60ug/ml for compound
(2a) and MIC of 62.5ug/ml for compound (2b). Even
though, theMI1C were>625n9/ml and <1000pg/ml for
compound (2a) and (2b) respectively.

Acutetoxicity

BIOCHEMISTRY (mm—

TABL E 2: Antifungal activity of 8-hydroxyquinolinederivatives
(2a) and (2b). The experimentshavebeen donein triplicate
and theresultswereaveraged

MIC(ug/mi)x10°
Compound(2a) Compound(2b) Voriconazol

Microor ganism

Aspergillus niger

(ATCC16404) >0,625 >1 >0,03
Candida albicans .
(ATCC10231) >0,16 >0,0625 1,22.10

TABLE 3: Lethal dose 50% of thecompound (2a) adminis-
trated orally

Dose(mg/Kg) Mortality% L Dso(mg/K g)
100 0
200 0 (269,60-298,50)
500 100

LD, is the dose lethal causing 50% of mortality in mice. Num-
bers in parentheses are 95% confidence range

TABLE 4: L ethal dose 50% of the compound (2b) adminis-
trated orally

Dose mg/Kg Mortalité % L Dso(mg/K g)
300 0
400 0
500 0 LDso > 3000 mg/Kg
1000 0
3000 0

TABLES 3 and 4 showed theresultsof toxicity test
of the8-hydroxyquindlinederivatives(2a) and (2b). The
mortdity rateincreased according to the concentration
of thecompound (2a) (LD, of 283.70mg/kg). No mor-
tality was observed when (2b) wasadministered.

Toxicity of the compounds(2a) and(2b) waseva u-
ated on suissmice. Theresults showed theincrease of
themortality rate according to theadministrated con-
centration of thecompound(2a)(L D, of 283.70mg/kg).
Compound(2a) caused death generdly between the 1%
and 14" day of the administration and loss of body
weight from 5 to 10% starting from the 7" day. Mice
recover weight after 7" day of thetrestment. TheTrevan
curveindicate mortaliry percentage according thethe
compound doses.

In case of derivative(2b), LD, was superior to
3000 mg/kg. Infact, no mortality was shown up to the
dose of 3000mg/kg.
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