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The antibiotic susceptibilities of Neisseria gonorrhoeae isolates obtained from patients attending
aclinic for sexually transmitted diseases in Tucuman, Argentina, were determined by the agar dilu-
tion method (MIC). 3.5% of theisolates produced 3-lactamase. A total of 96.5% of 3-lactamase nega-
tive isol ates tested wer e susceptible to penicillin (MIC £ 2 ngmi-1); 14.03% of the tested isolates were
resistant to tetracycline (MIC £ 2 ngmi-1), and 98% of the tested isolates were susceptible to
spectinomycin (MIC £ 64 ngmi-1). The MICs for 95% of the isolates, tested for other drugs were:
£ 2 mymi-Ifor cefoxitin, £ 0.06 ngmi-1 for cefotaxime, £ 0.25 ngmi-1 for norfloxacin, £ 10 nymi- for

cephaloridine, £ 10 mgmi-1 for cephalexin, and £ 50 mgmi-1 for kanamycin.
Antibiotic resistance among N. gonorrhoeae isol ates from Tucuman, Argentina, appeared to be pri-
marily limited to penicillin and tetracycline, which has been a general use against gonorrhoeae in

Tucuman since 1960.

Periodic monitoring of the underlying susceptibility profiles of the N. gonorrhoeae strains prevalent
in areas of frequent transmission may provide cluesregarding treatment options and emerging of drug

resistance.
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In 1976, strains of Neisseria gonorrhoeae able
to synthesize 3-lactamase, codified by plasmids,
were described for the first time more or less si-
multaneously in the United Kingdom and in the
USA (Philips 1976, Ashford et al. 1980, Seth &
Johnston 1980, Jaffe et al. 1981).

In 1983 the high prevalence of tetracycline-re-
sistant, 3-lactamase producing N. gonorrhoeae
(PPNG) strains led to the adoption of spectino-
mycin as recommended therapy for gonorrhoeain
Thailand (Traisupa et a. 1990). While spectino-
mycin-resistant strains developed rapidly in both
the Republic of Korea and the Philippines,
spectinomycin has retained its effectiveness in
Thailand and remains the drug of choice for the
treatment of gonorrhoea (Jones et al. 1983, Ber-
liner & No 1986, Joyceet al. 1988, 1989, Traisupa
et a. 1990).

MATERIALSAND METHODS

Gonococcal isolates - 57 isolates of N.
gonorrhoeae were obtained from patients with
symptomatic sexually transmitted diseases during
1990-1991. Therewas no selection of theisolates,
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all isolates growing on subculturesweretested. No
information was available on theincidence of treat-
ment failures or repeated isolates from the same
patient. Initial isolations were made on modified
Thayer-Martin agar (BBL Microbiology Systems,
Cockeysville, Md., USA). Suspected colonieswere
identified by colony morphology, Gram staining,
and oxidase activity (Spot Test Oxidase reagent;
Difco Laboratories, Detroit, Mich., USA). Over-
night subcultures were transferred into a cryopro-
tective medium (Trypticase soy broth [BBL] with
25% glycerol [Malinckrodt, Inc., Paris, Ky., USA])
and were frozen at -70°C until they were tested.
Thawed specimenswere placed onto chocol ate agar
prepared from CG agar base (BBL), 1% bovine
hemoglobin (BBL), and 1% Iso VitaeX (BBL).
Pure colonies re-isolated on chocolate agar were
tested after 18 hr for growth in second subcultures.
[¥lactamase testing - [3-lactamase production
was tested by the cephalosporin chromogenic
method, using Nitrocefin (Shoid-Glaxo) with
Haemophylus influenzae ATCC 10211 used as a
negative control (Kammer et al. 1975); Escherichia
coli ATCC 35218 was used as a positive control.
Antimicrobial agents- Thefollowing standard
antimicrobial reference powderswere provided as
dry experimental substances with known capacity
by the Microbiological Institute “Carlos G.
Malbran”: penicillin, ampicillin, tetracycline,
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cefotaxime, norfloxacin, cefoxitin, spectinomycin,
cephal oridine, cephalexin and kanamycin.

Antibiotic stock solutionswere prepared in re-
agent-grade water and were frozen at -70°C. Se-
rial twofold dilutions of the antibiotics were pre-
pared in reagent-grade water on the day of use.

Antimicrobial susceptibility testing - Antibiotic
susceptibility testing was conducted as described
previoudy (Schwarcz et al. 1990). The quality con-
trol organismsinoculated onto each plate were Sta-
phylococcus aureus ATCC 29213 and ATCC
25923, Enterococcus faecalis ATCC 29212 and
E. coli ATCC 25922. Subcultures were incubated
in a humidified atmosphere of 5% CO,, for 24 hr
at 35°C. Agar dilution methods (MICs) wereread
as the lowest concentration of antibiotic that in-
hibited growth (Knapp 1988). Antimicrobial sus-
ceptibility wasjudged according to breakpoints pre-
viously defined in the literature (Jones et al.
1989,1991, NCCL S 1990).

RESULTS

Fifty-sevenisolates of N. gonorrhoeaewere ex-
amined to determine their antibiotic susceptibili-
ties. The MICs of the tested isolates and the range
of MICs for each tested antibiotic are given in
Table. [3-lactamase was produced by 2 of the 57
isolates (3.5%).

The distribution of the susceptibilities to each
of these antimicrobia agentsare shownin Figsa,
b, c,d, e f, g hi,j. Theseisolates were catego-
rized as susceptible or moderately susceptible to
each antibiotic (Jones et al. 1989, 1991, NCCLS
1990).

Fifty-five of the 57 examined specimens
(96.5%) were susceptibleto penicillin, ampicillin,
cephalexin and cephaloridine (Figs a, b, c, d).

Distribution of penicillin susceptibility in all
55 isolateswas similar for all strains.

All (100%) were susceptible to cefoxitin,
cefotaxime and norfloxacin (Figse, f, j).

Ninety-eight percent of the strainswas suscep-
tible to kanamycin and spectinomycin (Figs h, i),
and 86% was susceptible to tetracycline (Fig. g).

DISCUSSION

Someresearchers have previous documented the
resistance of N. gonorrhoeaeto both penicillin and
tetracycline in Thailand, Taiwan, The Philippines
and Singapore (Sparling 1977, Sparling et al. 1997,
WHO 1978, Khoo 1979, Brown et a. 1982, Chu et
al. 1992).

Peeters et al. (1987) studied in three different
periods (1981-1984-1985) the susceptibility to
penicillin, tetracycline and spectinomycin in 302
clinic isolations of 13-lactamase producing and (3-
lactamase negative gonococci and compared the

TABLE
Antimicrobia susceptibility testing of Neisseria

gonorrhoeae?
Antibiotic MIC limit (mgmi-1)

Susceptible £ Resistance 3
Penicillin 0.06 2
Ampicillin 1 4
Cephaloridine 4 16
Cephalexin 4 16
Cefoxitin 2 8
Cefotaxime 0.5 2
Kanamycin 4 64
Spectinomycin 32 128
Tetracycline 0.25 2
Norfloxacin 4 10

a: the MIC limits are according to the NCCLS (1990).

susceptibility variations of the strains. In 1981, 7%
of the strains resulted susceptible to a penicillin
MIC higher than 32 mgmi-L. In 1984 and 1985 this
percentage was 48 and 23 respectively. A similar
behaviour was presented by gonococci to tetracy-
cline, in which case 50% of the strains showed a
MIC higher than 1 ngml-1in 1984, and only 6%
reached thisvauein 1985. Spectinomycin showed
another behaviour; the increase was gradual
through the years, reaching a MIC value of
32 mymi-1 for 60% of the strainsin 1985.

Unfortunately, theintense use of spectinomycin
in the treatment of patients infected with PPNG
strains has determined that nowadays PPNG strains
resistant to this antibiotic are found with acertain
frequency in the USA and England (CDC 1981,
Ison et al. 1983). Our results indicate that only
1.75% was resistant to spectinomycin, but on the
other hand they showed a MIC value higher than
25 mgmi-1 in 7% of the gonococci strains, which
makes an epidemiologic control necessary.

Khan et al. (1981) made astudy to measurethe
susceptibility (in vitro) to [3-lactamase negative and
positive strains of N. gonorrhoeae and observed
that 90% of these strainsresulted highly sensitive
to cefotaxime with aMIC value of £ 0.015 mgml-
1, Cefoxitin resulted less active against both groups
(R-lactamase negative and positive strains); 28%
showed a MIC value from 0.5 to 5.0 ngmlL. In
Tucuman, 93% of the N. gonorrhoeae strainspre-
sented aMIC valueof £ 0.02 mgmi-1to cefotaxime.

Kerbs et al. (1983) measured the in vitro anti-
microbial activity of 92 penicillinase producing
gonacocci strainsand 88 strains susceptibleto peni-
cillin, determining the same as we did: (a)
cefotaxime resulted highly effective, and, to alesser
extent, cefoxitin, and (b) the behaviour against
these antimicrobial sisindependent to the produc-
tion of f3-lactamase.
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a: penicillin

b: ampicillin
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c: cephaloridine
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Distribution of the susceptibility to some antibiotics in 57 isolates of Neisseria gonorrhoeae, isolated from patients in Tucuman,
Argentina: & penicillin, b: ampicillin, c: cephaloridine, d: cephalexin, e cefoxitin, f: cefotaxime, g: tetracycline, h: kanamycin,

i spectinomycin, j: norfloxacin.

All our strains resulted highly sensible to
norfloxacin, which coincides with the results ob-
tained by King et a. (1982), who assayed 43 N.
gonorrhoeae strains, all showing sensibility to
norfloxacin, and 13 being PPNG; in Tucuman, all
of the N. gonorroeae strains (100%) presented a
MIC value of £ 0.25 ngml-1. 98% of the N.
gonorrhoeae strainswas sensibleto kanamycin and
68% of these 98% showed a MIC value of
£ 0.2 ngml1 (Fig. h). Thesedataaredifferent from
those obtained from studies made in Hong Kong,
where 76% of the strains presented aM |1 C value of

£ 16 ngml-L; this is probably due to the fact that
this drug was used there as alternative against the
penicillinase producing N. gonorrhoeae strains
(PPNG). Rgjan et a. (1979) recommend this anti-
biotic for the treatment of gonorrhoea in regions
dominated by 3-lactamase producing strains.

The CDC establishedin 1985 (CDC 1985), that
strainsresistant to tetracycline, located on plasmids,
must show MIC levelshigher than 10 ngmi-L; none
of our isolations exceeded this value, which could
indicate the absence of a mediator plasmid with
the mentioned resistance.
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Theresultswith respect to cefoxitin, cefotaxime
and norfloxacin are similar as those obtained by
Clendennenet a. (1992) in Thailand and Coovadia
et al. (1987) in South Africa.

Fourteen percent of theisolated strains showed
resistance to tetracycline; this percentage is very
low compared with theresistance to thisantibiotic
obtained in the southwest of Africa and in Hong
Kong (WHO 1977).

The norms for the gonorrhoea treatment with-
out complicationsin Tucuman include the recom-
mendation of penicillin use as preferable antibi-
otic. Due to the low incidence of PPNG in
Tucuman, it isrecommended to continue with this
antimicrobial, provided that this is always done
under strict vigilance of the isolations, to avoid
posterior failures and proliferation of resistant
strains, obtained by the presence of plasmidsor by
the increase of their MIC due to chromosomal
mutations.
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