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Abstract 

 

Background and Objectives: In the recent decade, resistance of neisseria 

gonorrhea has increased as a result of vast and improper consumption of 

antibiotics. Moreover lack of information about the last patterns of antibiotic 

resistance and the way of development and transmission of this resistance is a 

great challenge to treatments of infections from these bacteria. This study was 

performed in order to investigate antibiotic resistance and penicillinase production 

in gonococcal strains sampled from patients with gonorrhea in poona, a big city in 

India. 160 patients suspected to gonorrhea infection were studied.  

Materials and Methods: In this study in 2014, diagnosis performed by history, 

physical examination, Gram stain and culture on the medium tire - Martin. 

Results: 40 patients (25%) were culture positive and the resistances to such 

antibiotics were tested: penicillin: 81.4%, ciprofloxacin: 74.2%, ceftriaxone: 0.8%  
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and cefixime: 9%. strains resistant to penicillin, were penicillinase-producing 

enzymes. 

Conclusion:  Among cephalosporins, ciprofloxacin and penicillin are not proper 

choises and cefixime and ceftriaxone are the only antibiotics to choose for 

treatment of gonorrhea. 
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Introduction 
 

Gonorrhea is one of the common and important sexually transmitted diseases. It 

is caused by gonococcal Neisseria or gonococo, a gram-negative diplococo. 

Gonorrhea is a transitional infection of columnar epithelium. Common symptoms 

in men are included dysuria and purulent discharge from the penis. But women 

are usually asymptomatic or may show itself as vaginal discharge or pelvic pain. 

The bacterium causing infections of genito-urinary tract and systemic infections is 

second factor for infection after Chlamydia trachomatis around the world (1). 

According to recent reports, the isolation rate of these bacteria from patients 

suspected to sexually transmitted diseases varies between 4.6 to 64.7% all over 

the world (2, 3). In India, the figure is between 3.9 to 28% (10). On the other 

hand, for successful treatment of gonorrhea, awareness from the latest changes of 

antibiotic resistant pattern of Neisseria gonorrhea strains is critical and this is a 

cost-effective treatment and is so important to prevent from consequences of 

incomplete treatment(4). In the recent years, antibiotic resistant pattern of 

Neisseria gonorrhea strains has been changed regularly as a result of vast and  

improper consumption of antibiotics and gonococo has showed a high resistance 

to antibiotics that have been used for treatment of gonorrhea(5). In this regard, the  
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emergence and increasing development of gonococcal strains resistant to 

antibiotics such as (PPNG) spectinomycin producing penicillin, tetracycline, and 

ciprofloxacin cefixime caused concern in the world medical communities(1). 

Therefore, epidemiological survey of gonococo in each geographical region, to 

monitor the latest changes in their resistance to conventional antibiotics and to 

investigate the way of development of this resistance is very essential. The aim of 

this study is to determine the gonorrhea isolation rate of patients suspected to 

gonorrhea, to investigate the last resistance patterns of strains of Neisseria 

gonorrhoeae isolated from patients with gonorrhea in the city of Poona and to 

assess of beta-lactamase production in resistant strains.  

 

Materials and Methods 
 

This study were performed during 2013- 2014 by simple sampling method on 160 

patients suspected to gonorrhea disease. Samples were sampled by research team 

at the hospital and in the city (poona). All the 160 patients, 20 females and 140 

males) have symptoms of purulent urethritis and cervicitis. Isolation of Neisseria 

gonorrhoeae from urethral or endocervical samples were done by direct culture 

on chocolate agar media environment and basic environment of tire-Martin agar 

plus 5% hemoglobin, vancomycin Supplement, colistin, nystatin and 

Trimethoprim . Samples were incubated for 48 h at 35 ° C and in wet 

microaerophilic Atmosphere; after this period, Bacterial identification was used 

based on colony morphology, Gram staining, oxidase and catalase tests, analyzes 

of glucose and maltose at agar medium containing cysteine Tryptykaz 1% 

glucose. Isolated Strains kept at Brian- Hart infusion agar containing 20% 

glycerol. Susceptibility of the isolated strains using  penicillin (10 u / disk), 

ciprofloxacin (30ug / disk), ceftriaxone (30 ug / disk), cefixime (30 ug / disk) 

disks were detremined by method of diffusion from disk on medium Mueller-

Hinton agar culture with 10% defibrinated sheep blood beta-lactamase based on 

NCCLS guidelines and activity assay of isolated strains was performed according 

to acidimetric method(6). Frequency tables, graphs, mean indicators and standard 

deviation were used to describe data and to analyze the data, SPSS software was 

used. All results, were calculated according to 95% confidence intervals and p 

<0/05.  

 

Results  
 

From 160 cases that were tested their urethral discharges totally 40 cases of 

Neisseria gonorrhoeae isolated and thus gonococcus isolation rate of the patients 

was calculated 25%. 87.5% of the clients were male and 12.5% were female. All 

40 positive cases consist of 32 cases (80%) men and 8 (20%) women. The 

bacteria were isolated separately in each sex and 22.85%% and 40% were men 

and women, respectively. About 15% of the population had ages between 15 to 20  

http://www.google.com/url?url=http://www.patient.co.uk/medicine/trimethoprim-for-infections&rct=j&frm=1&q=&esrc=s&sa=U&ei=K1IZVObpL4KMOIyRgIAI&ved=0CBQQFjAA&sig2=SfjLPeKvhz34FV-hALjD8w&usg=AFQjCNFbMzXIvsYjFMo7gSG10_r07cVeXQ
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years, 45% between 20 -30 and 40% between 30-40 years. On the other hand, 

most of the positive cases belonged to age group 20-30 years. penicillinase 

enzyme test by the acidimetric method, in 36 cases of the 40 tested cases tested 

were positive, and thus 90% of the total gonococoes were detected  as 

penicillinase-producing (PPNG). The microbial resistance to used antibiotics was 

as follows: penicillin: 81.4%, ciprofloxacin 47.2%, ceftriaxone: 0.8% and 

cefixime: 9% 

 

Discussion 
  

Exactly one quarter of tested patients were infected with gonorrhea that about 

87.5% of them were male. The highest rates of antibiotic resistance were against 

penicillin and ciprofloxacin and majority of strains were penicillinase-producing 

strains and often resistant to t types of antibiotics (7). Based on the results of the 

World Health Organization, the prevalence of sexually transmitted diseases in 

developing countries is about twenty times more than developed countries. The 

isolation of these bacteria from patients suspected to sexually transmitted diseases 

varies between 4.6 to 64.7% in the world (2, 3). Based on these results, the 

majority of these strains were resistant to penicillin that they had penicillinase-

producing enzymes. The results of other studies in India showed the increasing 

rates of antibiotic resistance in recent years (10). In a survey performed in Russia, 

three quarters of gonococcus to were sensitive to penicillin. The most important 

causes of this resistance to penicillin is availability of the drug and vast familiarity 

of people with it and self-treatment specially because of their attitudes to disease, 

The few studies related to penicillinase-producing strains have been done in India 

on showed the emergence and development of these strains. More than half of 

penicillin resistant gonococcal strains were producing beta in Mumbai and it has 

been reported more than three quarters in Delhi (10). Since the emergence of 

gonococcal penicillinase producing in 1976 in West Africa and Asia, these strains 

have increased their spread so rapidly in the world, now more than half of the 

gonococci in most regions of Africa, Asia and Latin America have consisted of 

them (8). One study in china showed that 9.6% of gonococcal strains were 

penicillinase-producing and this rate is increasing (5). In The Survey of India 20% 

of gonococcus strains were penicillinase – producing (10). In The study of 

Germany and Russia all gonococcal strains have been susceptible to cefixime. In 

this study The rate of gonococcal isolation from patients was 25% and bacterial 

resistance against used antibiotics determined were as follows: penicillin: 81.4%, 

ciprofloxacin: 47.2%, ceftriaxone: 0.8%  and cefixime: 9 %. In the present study 

majority of gonococcal strains was multiple antibiotic resistant and at least 

showed relative or absolute resistance to two antibiotics classes. Although the 

incidence of multiple resistance is smaller in comparison to Russia, but still seems 

concerning (9, 11). The results of our study indicate that gonococcal strains 

resistant to penicillin and ciprofloxacin and ceftriaxone are found in abundance in  
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Poona and ceftriaxone and cefixime are quite effective drugs for treatment of 

gonorrhea. Plasmid origin resistance against antibiotics such as penicillin is 

developing rapidly by various ways such as producing antibiotic-degrading 

enzymes. 
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