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Abstract

The antimicrobial activity of two naphthoquinone semicarbazone derivatives (Two
newly synthesized compounds) have been studied by using tube — diluation and disc
plate technique. The effect of those derivatives upon pathogenic microorganism iso-
lated from specimen(urine ,wounds,stool, swabs, throat ....etc) have been studied also
in comparison with the antibiotics (amikacin.ampicillin, carbencillin, cephalothin,
cefoxitin,clindamycin ~ ,erythromycin,gentamycin,penicillintetracylin  and  tri-
methoprim. It was shown that derivative(1) had more effective against micro organ-
ism than derivative(11).

Introduction

Naphthoquinone compounds are
one of the chemicals that have pre-
pared previously owing to their bio-
logical activity such as antibacterial,
anticarcinogenic  and  antioxidant
agents'"® they are very potent inhibitor
to the DNA biosynthesis through its
interaction such as 2 —amino 1.4 -
naphthoquinone imine'”. Due to the
importance of this class of compounds,
a new semicarbazone derivatives have
been prepared®, in the present investi-
gation the antimicrobial activity of
those new derivatives have been stud-
ied by estimating the ability of then as
antimicrobial agents in vitro.

The two derivatives were insoluble in
water and soluble in dioxane, dimethyl
sulphoxide (DMSO) and acetic acid. A
solution of those two derivative were
prepared by dissolving them in
(DMSO) to obtain final concentration
1000 mg/m.

2- Biological Assay

Biological potency was expressed in
term of microorganisim sensitivity to
the two derivatives as antimicrobial
agents,The methods which have been
used were:

a- Tube — dilution, in this technique
the minimum inhibitory concentration
(MIC) of the derivatives to inhibit the
growth of organism was determined.

Materials and Methods
1- Chemical assy

The semicarbazone derivatives of
4 — amino — 1,2 naphthoquinone (I)
and 2 — acetylamino — 1,4 naphthoqui-
none (II) have been prepared (scheme
1) and recystalized.

' Teacher-Chemistry Department-College of Science for Women-University of Baghdad

~ N



J. of Um-Salama for Science

Yol 1.(2) 2004

0 0
/4
NNH - C - NH, N NH - C - NH,
Y NHCOCH;
<
[ |
9@ g
|
NH, 0
Derivative No. (I) Derivative No. (II)

Scheme 1

b- Disc — plate technique, the disc dif-
fusion method originally described by
Kirby and association in (1966)” has
been followed in this investigation. A
disk of each derivatives was pre-
pared“o) at a concentration of 200
Mg/ml.A commertially available discs
with proper diameter and potency were
used, including amikacin, ampicillin,
carbencillin, cephalothin, cefoxitin,
clindamycin, erythromycin, gentamy-
cin, penicillin, tetracyclin and tri-
methoprim (unidisc oxoid L.T.D).
Mueller Hinton agar media was used
(Difico Manual 1974, p-92). Stock or-
ganism obtained from central public
health laboratory. Escherichia coli
NCTC 10418, pseodomonas areogi-
nosa NCTC 10602.

Staphylococeus aureus NCTC 6571
and candida albicans. Standard antibi-
otic discs cephalothin (30 mg) for gram
posative bacteria, amikacin for gram —
negative bacteria were chosen in this
investigation for testing the activity if
these derivatives on the microorgan-
ism isolated from the specimen,

The following specimen and microor-
ganisim isolated. Gram — positive bac-
teria

Streptococci sppl0 were isolated form
urine

Haemophilis spp 10were isolated from
vagina

Staphaureus spp 10 were isolated
from wound

Y7

Gram negative bacteria

Eschrichia coli spp 10 were isolated
from stool

Pseodomonus spp 10 were isolated
from stool
Proteus
stool
Mueller — Hinton agar plate was evenly
covered with a pure standardized in-
oculum of organisms used in this
study.

The antibiotic discs and the prepared
discs of synthesized derivatives were
carefully placed up on them, after over
night incubation, the zone diameter of
inhibition around each disc is meas-
ured and interpreted as “sensitive” (or
“susceptible™), “intermediate”, or “re-
sistant” according to a zone — size in-
terpretative chart"' ",

spp 10 were isolated from

Results and Discussion

The antimicrobial activity of the
two naphthoquinone semicarbazone
derivatives (newly synethesized com-
pounds) have been measured as growth
rate of pathogen isolated from speci-
men. Measurment were done against
reference micro — organisims obtained
from reference laboratory (public
health labortories).(table 1) shows the
semicarbazone derivative 1) ffect
90% of  staphaureous and
Haemophilis spp and affect 80% of
streptococci, however the semicar-
bazen derivative II affect 70% of
staph — aureus and Haemophilis , but
it affecte 60% of streptococci .In com-
parison with antibiotics used it was
found that cephalothin affect 100% of
streptococci, staph — aureous and
Haemophilis tetracyclin shows 100%
sensitive of Haemopilis and 90% of
streptococci and staphaureous, eryth-
romycin affect 100% of Haemophilis,
80% of streptococci and 70% of sta-
phaureus, Penicillin affect 100% of
Haemophilis, 70% of streptococci and
staph — aurreous resistance to penicil-
lin. Two organism shows resistance to
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methoprim. Staphaureus and Haemo-
philis, while streptococci 60% sensi-
tive. Semicarbazone derivative (I)
shows highly sensitive of Gram —
negative bacteria, it effect on Escher-
ichia coli and proteus 100%, while
Pseodomonas 90% sensitive, when
compared with routin antibiotic such as
Amikasin and Cephatoxim give 100%
sensitive on Escherichia coli, pseu-
domonas spp and proteus spp respec-
tively. Carbincillin affect 90% of all
testing micro organism. Trimethoprim
affect 90% of E. Coli and proteus re-
spectively and 80% affect of pseodo-
monas, on the other hand FE-Coli and
pseodomonas shows resistance to Am-
picillin and Tetracyclin. Semicarba-
zone derivative II had no affect upon
the gram — negative bacteria E. coli,
pseudomonus spp and proteus spp
gave 100% resistance.

From the results obtained from the pi-
lot study it shows that cephalothin af-
fect 100% on gram — positive strain
and amikacin gave 100% sensitive on
gram — negative bacteria. So we chose
these antibiotics as standard drug to be
used with semicarbazone derivatives
(I) and (II) as shown on table (2) which
demonstrate the antimicrobial activity
of derivatives (I) & (II) on gram —
positive and gram — negative reference
bacteria compared with standard anti-
biotics amikacin and cepalothin. It was
shown in this table the zone diameter
of standard drug compared with the
zone diameter of antimicrobial activity
of the two naphthoquinone semicarba-
zone derivatives.

It was found that derivative (I)gave
equal or the same zone diameter which
shown by Amikacin 18mm sensitive,
17mm intermediate and 14 mm resis-
tance, while the derivative (II) shows
resistance on gram — negative bacteria.
In the same table we notice that de-
rivative (I) shows nearly the same di-
ameter as given by cephalothin on
staph aureus, 17mm sensitive, 15mm

intermediate, and 14mm resistance,
while the derivative (IT) shows nearly
moderate sensitive or resistance. Can-
dida albicans shows sensitivity to the
derivative (I) (moderately) with di-
ameter 8mm and derivative (II) shows
6mm diameter.

In conclusion, from the results ob-
tained in this study it was shown that
the derivative (I) was more effective
against micro-organisim than deriva-
tive (II) and have been particularly
suited for use as adisinfactant in soaps,
creams or oil applied to the skin for
reducing and controlling the microbial
flora.Future studies will be conducted
to see the safety of using this staff as
amedicin in vivo.
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Table (1) Antimicrobial sensitivity test of the two semicarbazone according to antimicrobial

susceptibility patterns
No. of
Organism i Percentage susceptibility to:
strain
Gram (+ve) i ‘Derivatives
30 Pen. | Meth. | Eryt. | Cepha | Tetra | Clin
| cocei I I
Streptococci | 10 | 70 60 80 100 90 80 | 80 )
Staph - o
|10 R R 70 100 9% 80 920 70
aureus
Haemophilis | 10 100 R 100 100 100 | 80 | 90 90
) derivatives |
Gram (-ve) Ami
30 Cefa. | Tetr. | Amp. | Carb. | Gent. | Trim. I
Bacilli k 1
|
| Escherichia ‘
10 100 R R 90 70 90 100 100 R
coli
Pseudomonu 7
10 100 R | R 90 80 80 100 | 90 R
s | |
Proteus 10 100 60 90 90 70 90 100 ] 100 I r
| |
Note: Pen: Pencillin; Meth: Methoprime; Eryt: [Erythromycin; Cepha: Cephalothin; Tetr: Tetracyclin;

Clin: Clindamycin; Cefa: Cefatoxim; Amp: Ampicillin; Carb: Carbincillin; Gent: Gentamycin; Amik: Amikacin.

Table (2) Antimicrobial activity of semicarbazone derivatives (I) and (II) on gram positive and gram negative

reference bacteria compared with standard antibiotics Amikacin and Cephalothin

[ Gram (- ve) Bacilli o |
Organisms -
E. Coli | Pseod — areog!
- B Zone diameter (mm)
Antimicrobial
S In R S [ In R
Standard drug | | 14
18 17 15 18 16
Amikacin
Derivative () 18 17 14 17 16 14
Derivative (IT) -
Gram (+ ve) cocci
Organisim ey ol
Staph — aureus Candida - albicans
Anti microbial s In R s I R
[ Standard dri '
e 18 16 14
Cephalothin
| Derivative | 17 15 14 8 6 5
Derivative I | 9 8 7 6 | 5 5
ative | = | __]
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