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Abstruct:

Gonorrhea caused by Neisseria gonorrhoeae is one of the most common STls and is a global
health problem because of emerging antibiotic resistant strains that compromise the
effectiveness of treatment. This study was carried out to determine the susceptibility and
resistance of the most effective antibiotic to Neisseria gonorrhoeae isolated from urethritis
patients. Thirty five patients with urethritis were included in this study. Bacterial isolates
were identified by standard procedures resistance patterns were detected by disk diffusion
test (DDT) and minimum inhibitory concentration (MIC). The minimum inhibitory
concentration of all antibiotic used in this study were determined by an agar dilution method
as complementary test to the previous sensitivity test to verify the rate of resistance. The
results showed that N. gonorrhoeae were completely resistance to cephalexin, gentamicin
and trimethoprim with high rate of resistance to rifampicin, doxycycline (84.21%),
azithromycin (73.68%) and amikacine (68.42%) and moderate to low rate of resistance to
ciprofloxacin (52.63%) and cefotaxime (42.1%). Result showed that N. gonorrhoeae isolates
had high rate of sensitivity to levofloxacin and imipenem (94.73%) and 4 out of 19 isolate
showed resistances to ceftriaxone with sensitivity rate 78.95%. The present study made to
prove that there was only limited number of drugs effective against N. gonorrhoeae, and
most probably in near future, if irrational use of antibiotic is not stopped the rate of resistance
will increase.

Keywords: Neisseria gonorrhoeae, sexually transmitted diseases (STDs), disk diffusion test
(DDT), minimum inhibitory concentration (MIC).
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Introductions

of

diseases

treatable
(STDs),
Neisseria gonorrhoeae is considered to be

Among etiological agents

sexually  transmitted

most important because of emerging

antibiotic resistant strains that compromise
the effectiveness of treatment [1]. However,
treatment  options  for

gonorrhea are

diminishing as N. gonorrhoeae have
developed resistance to several antimicrobial
drugs such as sulfonamides, penicillin,
tetracyclines and quinolones. Antimicrobial
(AMR) of N.

gonorrhoeae helps establish and maintain the

resistance surveillance
efficacy of standard treatment regimens [2].
Gonorrhea caused by N. gonorrhoeae is one
of the most common sexually transmitted
infections and is a global health problem [3].
Undetected and untreated infections can lead
to complications like pelvic inflammatory
disease, ectopic pregnancy, tubal factor
infertility, adverse pregnancy outcomes in
females, testicular, prostate infections and
infertility in males. Also, asymptomatic
patients, unaware of their infection, may
serve as a reservoir of infection to their
partners [4]. A major contributing factor to
the of

infections is the remarkable ability of N.

continued  spread gonococcal

gonorrhoeae to acquire resistance to

antibiotics [5]. Over the last two decades; N.
gonorrhoeae strains were developed high
level of several

resistance  against

antimicrobial agents in different countries
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[6]. The emergence of strains resistant to

extended-spectrum  cephalosporins,  the
antibiotics used as the first line treatment for
uncomplicated gonococcal infections, is a
serious concern worldwide as it may pose a
problem in the management of gonorrhea [7].
The emergence and spread of resistance in N.
gonorrhoeae has occurred mainly by the
acquisition of new DNA via conjugation and
transformation and determinants may be
located on thechromosome or on extra
chromosomal elements [8]. In contrast to

plasmid-mediated resistance, chromosomal

resistance  often occurs incrementally;
Chromosomal  alterations can  affect
permeability and simultaneously reduce

susceptibility to penicillin, tetracycline and

macrolides [9]. For the penicillin and
quinolones there are multiple resistance
mechanisms, involving porins (uptake),

efflux pumps and the cellular targets of these
antibiotics [10]. High-level resistance to
spectinomycin and aminoglycosides probably
occurs by point mutations affecting their

ribosomal target sites [3].
Materials and Methods

From April 2013 to March 2014, thirty five
patients with urethritis were included in this
study. All patients attended private clinical
laboratories in Abu-Ghraib province and
outpatient visitor to dermatology and
Abu-Ghraib

Baghdad. Urethral discharge from male was

venereology in hospital,
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collected by using cotton swab andspecific
small swabs were inserted into the urethral
canal if there is no discharge.Female samples
were taken from vagina, endocervix and
urethra; specimen was inoculated
immediately into Amies transport medium

and transferred to thelaboratory.

Samples were culture immediately on
chocolate agar under 8 %CO, condition at
37°C for 24 hs. The

identified by gram stain and biochemical

isolated colony

tests included oxidase test and sugar

fermentation test. Resistance
of N.
antibiotics were determined by disk diffusion
(DDT)

concentration

(glucose)

patterns gonorrheaeto  various
and  minimum
(MIC). The

antimicrobial discs were tested cephalexin

test inhibitory

following

(30ug), cefotaxime (30ug), ceftriaxone
(30ug), amikacine (30ug), gentamycin
(10pg), imipenem (10ug), tetracycline
(30u0), co-trimoxazole (25u0),
ciprofloxacin(5ug), levofloxacin  (10ug),

azithromycin (30ug), rifampicin  (30ug),
when the incubation was complete, the
diameter of the inhibition zone around the
disks was measured and compared with the
break points of clinical laboratory institute
(CLSD [11].

concentration was performed by a standard

The minimum inhibitory

agar dilution method and has been applied

for determination the Ilowest antibiotics

concentration that inhibits growth of N.

gonorrhoeae. Stock solutions of each
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antibiotic at concentrations of 10 mg/ml,
Img/ml, and 0.1 mg/ml; then two fold
0.5-512pg/ml

antibiotics were prepared. Muller Hinton

dilutions  from for all
agar medium was prepared, sterilized by
autoclaving, after cooling, 25 ml were added
to each antibiotic container; the content
mixed well and poured into petri dishes. The
inoculum density was adjusted by using 0.5
McFarland standard tubes (1.5 x 10® colony-
forming units/ml) and then 20 pl of each
inoculum were spotted on the agar surface of
Muller Hinton agar medium and incubated at

37°C for 24 h under CO; conditions [12].
Results

This study included 35 patients with profuse,
scanty, moderate watery mucopurulent or
purulent urethral or vaginal discharge they
were 25 (71.42%) males and 10 (28.57%)
females, the age ranged from 18-30 years.
Nineteen strains of N. gonorrhoeae were
identified (out of 35 patients samples) by
using chocolate agar medium, oxidase test
and glucose fermentation test. By the disc-
diffusion methods, all isolates (n, 19) were
tested for their sensitivity to cephalexin,

cefotaxime, ceftriaxone, amikacine,
gentamicin, imipenem, doxycycline,
trimethoprim, ciprofloxacin, levofloxacin,
azithromycin and rifampicin. The result

showed that N. gonorrhoeae isolates were

completely  resistant to  cephalexin,

gentamicin and trimethoprim, high rate of
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resistance to rifampicin and doxycycline
(84.21%), azithromycin(73.68%)
amikacine (68.42 %) with moderate to low

and

rate of resistance to ciprofloxacin (52.63%)
and cefotaxime (42.1%). The results also
showed that the isolates had high rate of
sensitivity to levofloxacin and imipenem
(94.73%). Furthermore, it was found that
four of nineteen showed

isolates out

resistances to ceftriaxone (78.95%) (Table 1).

In current study, all N. gonorrhoeae isolates
(n,19) were resistance to more than three
patterns of antibiotic which suggest that
strains were multiple drug resistance (MDR),
a novel four ceftriaxone resistant isolates
were identified, and one strain resistant to

levofloxacin and imipenem (Table 1).

Minimum inhibitory concentration of N.

gonorrhoeae isolates

The MIC of all antibiotic used in this study
were determined by an agar dilution method
as complementary test to the previous
sensitivity test to verify the rate of resistance.
N. gonorrhoeae was characterized as
resistant if breakpoint was greater than MIC
defined by clinical institute
(CLSI) while it will be susceptible if break

point was less than the MIC (Table 2).

laboratory

Results of MIC revealed that highly resistant
to cephalexin (MIC 512 pg/ml) and five
isolates with MIC 256 pg/ml while remain
with  MIC  128ug/ml;

isolates for
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MIC

determination showed that all the isolates

trimethoprim  and  gentamicin.
were highly resistant to the antibiotic (MIC,
512ug/ml). When cefotaxime is considered,
out of the eight resistant isolates two isolates
were highly resistant (MIC, 512 pg/ml), one
isolate with MIC 256 pg/ml and remain five
isolates with MIC 128ug/ml. One isolate out
of the four resistant to ceftriaxone showed an
MIC32 pg/ml while the remaining three had
MIC 16 pg/ml. For amikacine, nine isolates
had MIC 512 pg/ml,one isolate with MIC
256 pg/ml, and three isolates with MIC 128
pg/ml. Only one isolate of N. gonorrheae
exhibiting highly resistance to imipenem
(MIC, 512 pg/ml). MIC of doxycycline
showed that 13 out of 16 isolates resistance
to this drug had MIC 512 pg/ml and remain
(3 isolates) had MIC 256 pg/ml respectively.
Determination of MIC of ciprofloxacin
revealed that all 10 isolates resistances to
ciprofloxacin had MIC 512 pg/ml. One
levofloxacin resistant isolate with MIC 128
pg/ml. The MIC results of fourteen resistant
isolates to azithromycin were eleven isolates
had MIC 512 pg/ml; one isolate with MIC
256 pg/ml and two with MIC 128 pg/ml
respectively. Out of sixteen rifampin resistant
isolates fifteen isolates with MIC 512 pg/ml
and only one isolate with MIC 128 pg/ml.

Discussion

Among the etiological agents of treatable

STDs, N. gonorrhoeae stands out because of



JOURNAL OF MADENT ALELEM COLLEGE VOL 8

NO1l YEAR 2016

the extent to which antibiotic resistance
compromises the effectiveness of individual
case management and resistance also affects
control programs [13]. N. gonorrhoeae
causes infections principally the urethra in
men and the endocervix in women, although
it may also infect extra genital mucosal sites.
Genital infection in men usually presents
with a urethral discharge, but silent infections
are common in women case [14]. In the
present study, antimicrobial resistance and
multiple drug resistance were found in all N.
and 100%

resistant to more than three antimicrobial

gonorrhoeae isolates; were
agents. This finding was also observed by
Tapsall et al. [4]. They reported that many N.
gonorrhoeae isolates were multidrug- and
extensively  drug-resistant. ~ Concurrent
resistance of N. gonorrhoeae to a large
number of antimicrobials was noted in Iraq
after 1994 by Azhar A.F. impending an

alarming signal [15].

The current study showed that all N.

gonorrhoeae isolates presented similar
resistance profile and they were fully
resistant to cephalexin, gentamycin and
trimethoprim. This result was compatible
with study of Jo-anne et al. [16]. In a marked
consistency with the results of Unemo et al.
[17]. The of N.
gonorrhoeae antibiotics,
rifampicin  (89.4%), doxycycline (84.2%),
(73.6%)

(68.4%). Fluoroquinolones showed a broad

resistance  patterns

to several

azithromycin and amikacine
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spectrum antimicrobial activity including
activity against N. gonorrhoeae [18]. These
drugs have been demonstrated to be effective
in treating gonococcal urethritis which may
explain the extensive use of these drugs for
the

treating gonococcal infections and

emerging resistance. Moreover, the use
fluoroquinolones to treat other community
might the

situation [18]. Our study revealed that 10

infections also complicated
isolates (52.6%) were highly resistant to
ciprofloxacinand had MIC 512 pg/ml and
this observation was in line with the findings
in most previous studies [19,20]. Regarding
levofloxacin, a newly introduced therapeutic
agent inlrag, 94.7 % of the isolates were
sensitive to levofloxacin; the high sensitivity
to levofloxacin might be attributed to the
recent introduction of this agent for the
treatment of gonococcal. N. gonorrhoeae
developed resistance to multiple classes of -
lactams antimicrobial drug such as
ceftriaxone, cefotaxime and imipenem and
the emergence of new generation B-lactams
resistant N. gonorrhoeae threatens effective
[21].

sporadic reports of two ceftriaxone-resistant

disease control There were three
strains of N. gonorrhoeae in the past 5 years:
HO041 and F89. H041 was identified in only a
single case involving a female sex worker in
Japan in 2009 [22,23]. F89 was initially
reported in France in 2010 in a man who had
sex with men [22]. Subsequently, resistant
in  two

strain was detected in Spain
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homosexual men [23]. In Australia,
ceftriaxone resistant N. gonorrhoeae was
identified and called A8806 strain [24].In this
study, we identified four novel ceftriaxone
resistant isolates, one of these isolate had an
MIC 32 pg/ml and the remaining three
isolates with MIC 16 pg/ml. The emergence
of ceftriax resistant of N. gonorrhoeae raises
concerns for controlling gonorrhea and it was
stated that it is due to the availability of
ceftriaxone and their abuse by general public

this might be explained by the high cost of

the agent which limits its use.
Conclusion

Our study proved that there was only limited
number of drugs effective against N.
gonorrhoeae and most probably in near
future, if irrational use of antibiotic is not
stopped the rate of resistance will increase.
Susceptibility testing should be carried out
on all clinical isolates, and the empirical

[25]. The result of the current study revealed antibiotic treatment changed accordingly.

high sensitivity to imipenem (94.7 %) and
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Table 1: Antibiotic sensitivity of different isolates of Neisseria gonorrhea

Isolat Ceph Cefot ceftrij Amikl gental imip¢ Doxyq Trimet ciprofl¢ levofl | azithr | rifam
e | alexi | axim | axon | acin | micin | nem | yclin| opri| Xacin | oxaci | omyci | picin

N=1 n e e e e m n n
9
1 R S S R R S R R R S R R
2 R S S R R S R R R S R R
3 R S S S R S R R S R R R
4 R S S R R S S R R S S R
6 R R R S R S R R R S R S
18 R R S S R S R R R S R R
19 R S R R R S R R R S R S
13 R S S R R S R R S S R R
14 R S S R R S S R S S R R
15 R S R R R S R R S S R R
20 R S S R R S R R S S R R
21 R S S R R S S R S S R R
22 R R S R R S R R R S R R
26 R R S S R S R R R S R S
29 R R S R R S R R S S S R
30 R R R R R S R R R S S R
31 R R S S R S R R R S S R
32 R S S R R R R R S S S R
35 R R S S R S R R S S R R

R: Resistant
S: Sensitive

Table 2: serial two fold antibiotics dilution to determine the MIC using agar dilution method.

Antimicrobial concentration Volume of antibiotic Final concentration
Mg/ml Stock solution (pl) When adding 25 ml
agar
0.1 125 0.5
0.1 250 1
1 50 2
1 100 4
1 200 8
10 40 16
10 80 32
10 160 64
10 320 128
10 640 256
10 1280 512
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