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Abstract: BACKGROUND: The use of antimicrobials in the treatment of gonorrhoea started in 1930 with
sulphonamides. Subsequently other drugs, such as tetracycline and its derivatives, were indicated for
treating gonorrhoea. Therapeutic response to these drugs has tended to decline due to chromossomal
and plasmidic resistance. However, tetracycline as a monotherapy or in association with other drugs is
still prescribed for treating gonorrhea in Brazil. This justifies the need for a critical analysis in order to
evaluate the sensitivity of gonococcus to this drug.
OBJECTIVE: Evaluate the real incidence of chromosomal resistance of Neisseria gonorrhoeae strains to
tetracycline in our environment.
METHOD: Analysis of the minimal inhibitory concentration in agar dilution.
RESULTS: The chromosomal resistance to tetracycline was detected in 40.3% of all analyzed strains.
CONCLUSIONS: This finding condemns the use of tetracycline as a mono or combined therapy for the
treatment of gonorrhoea in our environment.
Keywords: Neisseria gonorrhoeae; Tetracycline resistance; Microbial sensitivity tests.
Resumo: FUNDAMENTO: A utilização de antimicrobianos no tratamento da gonorréia iniciou-se em
1930 com as sulfonamidas. No decorrer dos anos outras drogas passaram a ser utilizadas, entre elas
a tetraciclina. Embora eficaz no início, esta droga, ao longo do tempo, passou a não mais apresentar o resultado terapêutico esperado em virtude do aparecimento de quadros de resistência cromossômica e plasmidial em diversos países. Como a tetraciclina ainda continua sendo indicada, isoladamente ou associada a outras drogas antimicrobianas, para o tratamento da gonorréia no Brasil,
tornou-se necessária a realização de um estudo de sensibilidade do gonococo à mesma, no intuito
de se estimar a real dimensão da resistência do gonococo à tetraciclina.
OBJETIVO: Avaliar a incidência de resistência cromossômica das cepas de Neisseria gonorrhoeae à tetraciclina.
MÉTODO: Estudo da concentração inibitória mínima pelo método de diluição em ágar.
RESULTADOS: A resistência cromossômica à tetraciclina detectada foi de 40,3% entre todas as cepas
estudadas, segundo os critérios estabelecidos pelo Center for Diseases Control.
CONCLUSÕES: Desaconselha-se definitivamente o uso isolado ou associado da tetraciclina e derivados,
no tratamento da gonorréia no Brasil, no atual momento epidemiológico.
Palavras-chave: Neissseria gonorrhoeae; Resistência à tetraciclina; Testes de sensibilidade microbiana.
INTRODUCTION
Gonorrhea is among the oldest morbid states in
our civilization. Urethral secretions of venereal origin,
supposedly gonococci, were already reported by the
Chinese during the Huang Ti Empire in 2637 B.C. With
the appearance of sulphonamides in the 1930s, a new
therapeutic era began as they were indicated for the
treatment of gonorrhea.1 However in spite of being

extremely effective, roughly 8% of Neisseria gonorrhea
strains isolated in the pre-sulphonic period were
already naturally resistant to this remedy.2 Resistance to
sulphonamides developed quickly.3,4 eBy the mid1940s, the prevalence of sulphonamide-resistant strain
has proved to be extremely high, with 15% in 1942 and
59% in 1943.4 With the appearance of penicillin in
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1943, and its indication for treating gonorrhea, a new
era opened for the treatment of this disease strain since
the drug proved to be highly effective from the very
start.5 However, expectations that Neisseria gonorrhoeae could disappear with the use of penicillin failed
to materialize. By the end of the 1950s, various reports
pointed to reduced sensitivity of gonococcus to penicillin.6-8 By the end of the 1970s, a therapeutic dose of
4,800,000 UI was required, which is some 16 times
greater than utilized for treatments in 1943.9
From the end of the 1980s, high levels of chromosomally mediated resistance were first described
involving various drugs commonly used for treating
gonorrhea. Among them, spectinomycin, in which
resistance is due to a single mutation site resulting in
high levels of resistance to this medication, as well as
cephalosporin.10,11 The latter was observed in the strain
promoting an association with genetic resistance sites,
and producing the so-called pleiotropic phenomenon.12
Concomitantly to the rise of chromosomal
resistance to other drugs, tetracycline took the same
turn. In 1972, a simple therapeutic dose of the latter
or its analogues had proved to be ineffective.13
It is known today that the cultural aspects in vigor
in diverse population fragments determine what is of
capital importance in the installation, maintenance,
propagation and resistance mechanisms of these strains.
Among them, indiscriminate antibiotic use stands out.
According to the World Health Organization, this is
linked to social pressures relative to sexually transmitted
diseases, which are still stigmatized. It is also linked to
untimely action on the part of M.D.s and paramedics
fomenting an excessive use of antimicrobial drugs.14
In virtue of tetracycline still being present in
diverse official therapeutic manuals and guides for
treating gonorrhea either mono or combined therapy
with other drugs, and faced with innumerable reports
of therapeutic failure associated with the absence of
studies in Brazil on the real incidence of chromosomal resistance to tetracycline, the present authors
have proceeded to study this phenomenon.

MATERIAL AND METHODS
This study was carried out on patients with non
complicated acute gonorrhea, with or without symptomatology and in both sexes. The patients sought medical assistance spontaneously at the Sexually Transmitted
Diseases Service of the Dermatology Division at the
Hospital das Clinicas, linked to the University of Sao
Paulo Medical Faculty and the Sexually Transmitted
Diseases Ambulatory of the Health Center/Geraldo de
Paula Souza School, of the Sao Paulo University Faculty
of Public Health, from 1998 to 2002. The sex- and agerelated characteristics of patients are expressed in chart
1. All patients in the early phase of diagnosis were subjected to a collection of urethral or cervical material, following the specific appropriate techniques.15 The material collected was processed by direct bacterioscopy after
staining by the Gram modified method16 Concomitantly,
a culture for Neisseria gonorrhoeae was undertaken in a
selective Thayer Martin medium.17 A corroborative identification was performed by sugar acidification reaction
in Cistina-triptose agar medium.18 After its identification,
the Neisseria gonorrhoeae strains were submitted to the
minimal inhibitory concentration test (MIC) to tetracycline by the sugar dilution method, according to appropriate technical specifications.19-21 The drug tested was
chlorhydrate tetracycline, which has its in vitro results
applicable to chlortetracycline, oxytetracycline and
other members of this group. The latter was prepared
according to the tried and tested techniques in the literature. It was diluted in saline solution and incorporated
to a culture medium at a temperature of 56oC22,23 so as to
obtain the following final concentrations: 0,125; 0,25;
0,5; 1; 2; 4; 8; 16 and 32µg/ml. In the interpretation of
results, the strains considered sensitive to tetracycline
were those showing an inhibitory concentration at less
than or equal to 0.5 µg/ml. Those considered resistant to
tetracycline showed a minimal inhibitory concentration
greater or equal to 1µg/ml.24
RESULTS
Two-hundred eighty-nine Neisseria gonor-

CHART 1: Distribution of patients studied per sex and age.
Age

Male

15
16-20
21-25
26-30
31-35
36-40
41-45
46-50

1
17
25
37
23
13
5
3

–
2
1
1
3
–
–
1

1
19
26
38
26
13
5
4

Total

124

8

132
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TABLE 1: Distribution of the number and percentages of the 253 N. gonorrhoeae strains studied according to
MIC levels.
Number of strains

Percentage

0,125µg/ml
0,25µg/ml
0,5µg/ml
1µg/ml
2µg/ml
4µg/ml
8µg/ml
16µg/ml
32µg/ml

5
6
140
31
60
7
–
4
–

1.97
2.37
55.33
12.25
23.71
2.76
–
1.58
–

Total

253

99.97

MIC=minimal inhibitory concentration

rhoeae strains were isolated. These 253 were subjected to a minimal inhibitory concentration to tetracycline tests, as 36 strains were lost during the preparation and storing process.
The results obtained in the sensitivity test are
illustrated in table 1. The chromosomal resistance
detected was 40.3% within all of the strains tested,
observing the criteria established by the Center for
Disease Control.24
DISCUSSION
The United States National Committee for
Clinical Laboratory Standards25 (NCCLS) has adopted
four categories of sensitivity to antibiotics, classifying
them as sensitive, moderately sensitive, intermediate
and resistant. In exchange, the Center for Disease
Control (CDC) in Atlanta, which is the most effective
epidemiological watchdog on the American continent,
has simplified the interpretive categories regarding
susceptibility to antimicrobials. As such, in accordance
with chart 2, tetracycline resistant strains were considered, according to NCCLS,25 which presented with a
MIC greater or equal to 2µg/ml. On the other hand,
according to CDC, strains with a MIC greater or equal
to 1µg/ml. are to be considerable resistant.
Therefore, this study detected a Neisseria gonorrhoeae tetracycline resistance rate of 28.05% among
the strain studied, when analyzed according to NCCLS.
Still according to NCCLS, 67.58% of isolated strain was
moderately sensitive to tetracycline with the possibility
of a therapeutic failure oscillating between 5 and 15%,

and only 4.34% of the strain was considered sensitive.
This category divisions proposed by NCCLS, albeit scientific, might still be considered risky if and when
adopted in a system of epidemiological surveillance
since the strain classified as moderately sensitive shows
a potentially greater probability of experiencing modifications to its sensitivity by selective pressure mechanisms. In relation to the CDC-adopted criteria, which
are more adequate for an epidemiological surveillance
program, 40.3% of the Neisseria gonorrhoeae strain
were found to be tetracycline resistant.
The percentages in tetracycline resistance findings were first emphasized at the beginning of the
1970s. Ever since then, resistance to tetracycline has
shown a rising tendency.26-29
In relation to the results obtained in this study,
the authors believe that the problem of chromosomal
resistance to tetracycline in Brazil, from the percentages found (40.3%), must be as out-dated as what
may be observed in the literature. The high levels of
resistance found are thought to be linked to selective
pressure phenomena, which act in such a way as to
favor the installation, maintenance and propagation
of these resistance characteristics.
In a study of risk factors in the installation of
tetracycline resistance, Telzak30 indicates that indiscriminate use of this drug will select microorganisms that go
on to colonize the genitourinary tract. With the strength
of a gonococcus infection, these could potentially have
the capacity to transfer such genic characteristics to
gonococci through conjugation and recombination.

CHART 2: Classification of sensitivity levels to tetracycline
Indicador Agency

Sensitive

Moderately sensitive

Resistant

NCCLS
CDC

<0.25mg/ml
<0.5mg/ml

0.5-1mg/ml
–

>2mg/ml
>1mg/ml

CDC: Center for Diseases Control
NCCLS: National Commitee for Clinical Laboratory Standards
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CONCLUSIONS
Based on the results obtained in this study, the
authors believe that installing an efficient epidemiological surveillance system is indispensable. This must
be done in relation to the sensitivity of etiological
agents to antimicrobials, as well as through a reevaluation of the indications for the use of tetracycline and

derivatives either in mono- or combined therapy with
other drugs for treating gonorrhea in Brazil. Faced
with the current state of chromosomal resistance
detected, the authors advise against the use of tetracycline and derivatives given the possibility of severe
clinical consequences for the patients.
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