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Susceptibility of penicillinase-producing Neisseria 
gonorrhoeae in Ibadan to cefoxitin* 

B. O. O G U N B A N J O t . A. O. O S O B A A N D J. OCIIEI 
Department of Medical Microbiology. University College Hospital, Ibadan, Nigeria 

Summary 

The minimum inhibitory concentration (MIC) 
of fourteen strains of penicillinase-producing 
Neisseria gonorrhoeae (PPNG) isolated in Iba-
dan to cefoxitin has been determined and 
compared with that of oilier antibiotics, viz. 
penicillin, ampicillin, thiamphenicol, specti-
nomycin. erythromycin and oxytetracycline. 
All the strains show high-level resistance to 
penicillin and ampicillin and the MIC of cefox-
itin ranged from 0.5 to 16.0 jig/ml, with 71% of 
the strains having an MIC of 1.0 ng/ml or less. 
The data suggest that cefoxitin may be a useful 
alternative to spectinomycin in the treatment of 
uncomplicated gonococcal infections, due to 
either PPNG or non-PPNG strains. However, 
further experiments and in vitro studies are 
indicated. 

Resume 

Une etude comparatoire de la concentration 
inhibitrice minimalc (CIM) de quatorze 
souehes de gonocoque productrice de la penicil-
linase d 'une part a la cefoxitine et d 'aut rc part 
aux autres antibiotiqucs, tels que: la penicillinc, 
Pampicillinc, le thiamphenicol, la spcctinomy-
cine, rerythromycine et de I'oxytetracycline a 
etc effectuee. Toutes les souehes demontrcnt 
une resistance elevee a la penicillinc et a 
Pampicillinc, et les CIM de la cefoxitine va de 
0.5 a 16.0 |ig/ml. avec 71% des souehes ayant 
une CIM de 1.0 |tg/ml on moins. Ce fait suggerc 
que la ccfoxitine pent etre un rempla^ant utile «i 
la spectinomycine dans le traitement des infec-

' 1 his paper was presented at the symposium on 
'Surgical Infections in Afr ica ' at I he Kenyat ta Conk-r-
ente Centre . Nairobi, Kenya (7-9 February 19X3). 

•To whom correspondence should he addressed. 

tions gonococciques non-compliquees dues et a 
la PNNG et a la non-PPNG. Neanmoins il y a 
besoins de plus d'cxperience et des etudes in 
vitro sont indiquces. 

I n t r o d u c t i o n 

Epidemiological and clinical data have shown 
that strains of penicillinase-producing Neisseria 
gonorrhoeae (PPNG) are now circulating freely 
in Nigeria (Osoba et at.. 1981: Odugbenii , 1981; 
Bcllo. 1982; Osoba & Ogunban jo , 1983), and in 
many West African countries (Perine et al.. 
1979; Piot, 1977) after their emergence in West 
Africa in 1976. These strains are resistant to 
penicillin and other semi-synthetic penicillins 
by virtue of their penicillinase (|} lactamase) 
production. Surveillance screening of gonococci 
in Ibadan for PPNG strains has demonstrated 
an alarming increase from being 2.7% of 
gonococcal isolates in 1979 (Osoba et al., 1981) 
to 50% in 1981 (Osoba & Ogunban jo , 1983; 
Osoba et al., 1982). At present spectinomycin is 
the drug of choice for treating infections due to 
the PPNG. I lowcver, there was a recent report 
of a case of PPNG infection in a traveller 
returning from South-East Asia to the U.S .A. 
The isolate was not inhibited by a disc contain-
ing 100 ng of spectinomycin ( W H O , 1981). The 
infection was resistant to three courses of 
spectinomycin and was later successfully 
treated with cefoxitin (2 g) together with 1 g 
probenecid. Consequently, there is an urgent 
need lo search for alternative therapy to specti-
nomycin for PPNG infections. 

Recently, two ^-lactam antibiotics — cefur-
oximc and cefoxitin — have been suggested as 
potentially effective agents in the treatment of 
PPNG infections, because, firstly, they possess 
a better in vitro activity against N. gonorrhoeae 
than other previous cephalosporin antibiotics 
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and sccondlv, they are resistant to h y d r o l y s i s b y 
\] lactamase (penicillinase) (Siegel e l a l . . 1 9 7 9 ) . 
Cefoxitin is a chemically m o d i f i e d f o r m o f a 
member of a new family of | M a c t a m a n t i b i o t i c s 
— the cephamycins. Although c e f o x i t i n r e s e m -
bles the cephalosporins, its m a i n b i o c h e m i c a l 
difference is its remarkable d e g r e e o f r e s i s t a n c e 
to all |l lactamases. This resistance p r o v i d e s t h e 
antibiotic with a broad an t ibac te r ia l s p e c t r u m , 
and ii is effective against m o s t b a c t e r i a l 
pathogens normally sensitive t o t h e c e p h a l o s -
porins and many strains of G r a i n - n e g a t i v e 
bacteria that have become r e f r a c t o r y t o o t h e r 
^ lactam antibiotics (Bi rnbaum, 1 9 7 8 ) . I t i s a 
cell-wall active agent and is b a c t e r i c i d a l i n i t s 
action. As is the case with o t h e r ( 5 - l a c t a m 
antibiotics, the serum t\/> of c e f o x i t i n i s i n -
creased by the simultaneous a d m i n i s t r a t i o n o f 
probenecid (Siegel cr «/ . . 1979; B i r n b a u m , 
1978). 

In view of the advantages of c e f o x i t i n , t h i s 
study was undertaken to c o m p a r e t h e in vitro 
susceptibility of PPNG isolated in I b a d a n t o 
cefoxitin with other antibiotics s u c h a s p e n i c i l -
lin, ampicillin, thiainphcnicol, s p c c t i n o m y c i n , 
erythromycin and oxytctracyclinc. 

Materials and methods 

The materials consisted of f o u r t e e n s t r a i n s o f 
PPNG isolated on T h a y e r - M a r t i n m e d i u m 
from patients with urethritis a t t e n d i n g t h e 
Special Treatment Clinic of t h e U n i v e r s i t y 
College Hospital, Ibadan. Pen ic i l l inase p r o d u c -
tion was confirmed by resistance of t h e i s o l a t e s 
to 1(1 unit> penicillin disc and c h r o m o g e n i c 
cephalosporin test. Sensitivities t o a n t i b i o t i c s 
was determined by the agar p l a t e d i l u t i o n 
method (WHO, 1978). using the G C a g a r w i t h 
1% haemoglobin and 1% isovitalex. T h e i n o c u -
lum consisted of approximately 10* c o l o n y -
forming units from a suspension of o r g a n i s m s in 
proteose peptone broth (Di fco ) . I n o c u l a t e d 
plates were incubated at 35-36°C in a c a n d l e 
extinction jar for 1S-24 h. R e f e r e n c e s t r a i n s 
were included in each batch o f t e s t s . T h e 
minimum inhibitory concentra t ion ( M I C ) w a s 
regarded as the lowest concen t ra t ion o f a n t i b i o -
tic that permits the growth of n o m o r e t h a n o n e 
colony (WHO, 1978). The s e n s i t i v i t i e s o f t h e 
fourteen PPNG were de te rmined a g a i n s t c e f o x -
itin, penicillin, ampicillin. t h i a m p l i c n i e o l , s p c c -

tinomycin, erythromycin and o x y t c t r a c y c l i n c . 
The strains used were fu r the r l y o p h i l i z c d a n d 
sent to the Institute of Al f red F o u r n i e r in P a r i s 
for confirmation and the d e t e r m i n a t i o n o f t h e i r 
M I C 

Resul ts 

The cumulative percentage of the M I C in u g / m l 
of the fourteen strains tested aga ins t c e f o x i t i n 
and the other antibiotics is shown in T a b l e 1. A s 
expected, all the strains s h o w e d h i g h - l e v e l 
resistance, especially against p e n i c i l l i n a n d 
ampicillin. The MIC of cefoxi t in r a n g e d f r o m 
0.5 ug/ml, with 717«> of the s t r a ins h a v i n g a n 
MIC of 1.0 ug/ml or less. Of t he i s o l a t e s t e s t e d , 
21% had MIC of 2.0 ug/ml of ce fox i t i n o r m o r e . 
All the isolates were sensitive t o s p c c t i n o m y c i n 
with MIC of 32.0 pg/ml o r less a n d t o t e t r a c y -
cline with MIC of 2.0 ug/ml o r less . 

Discussion 

Although a few strains of P P N G h a v e b e e n 
tested in this study, the s tudy n e v e r t h e l e s s 
confirms the marked sensit ivity of t h e W e s t 
African strains of PPNG to c e f o x i t i n , e v e n 
though some of the s t ra ins s h o w h i g h - l e v e l 
resistance to cefoxitin. In a s imi lar s t u d y ( S i e g e l 
<7«/.. 1979) where the MIC of f o r t y - f i v e P P N G 
isolates*collected through s u r v e i l l a n c e in t h e 
U.S.A. was determined. S7 .5% h a d M I C s of 
1.0 fig/ml or less, while 13.3% h a d M I C o f 2 . 0 
Ug/ml or more. The c o r r e s p o n d i n g f i g u r e s f o r 
the isolates tested in this s tudy a r e 71 a n d 2 1 % . 
Similarly, all five PPNCj s t r a in s b y P h i l i p s 
(1978) had MIC to cefoxitin of 1.0 m g / m l o r 
less. It appears that more s t ra ins h e r e s h o w e d a 
higher level of resistance than in t h e U . S . A . o r 
the U.K. 

The result of this susceptibili ty t e s t i n g s u g -
gests that cefoxitin will be e f f e c t i v e in t h e 
treatment of gonococcal in fec t ions clue t o t h e 
PPNG. since the drug is not h y d r o l y s e d b y t h e 
TEM-type |i lactamase m e d i a t e d by R p l a s m i d s 
in /V. gonorrhoeae. 

However, in the study by Siegel cr al. ( 1 9 7 9 ) . 
it was found that resistance to c e f o x i t i n w a s 
correlated highly with resistance t o p e n i c i l l i n in 
non-PPNG strains. They t h e r e f o r e c o n c l u d e d 
that cefoxitin would be a p o o r c h o i c e f o r 
retreatment if the patient fai led in i t ia l ly t o b e 
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Table I . Susceptibility of four teen penici l l inase-producing N. gonorrhoeae s trains to seven antimicrobial agents 

Cumulat ive percentage of M I C (jig/ml) 

Antimicrobial agent 0 .125 0.25 0.5 1.0 2.0 4.0 8.0 16.0 32.0 

Pcnicillin G KM) 
Ampicillin 100 
Cefoxitin 14 71 79 93 93 KM) 
Thiamphcnicol 14 14 50 86 86 93 100 
Spectinomycin 7 KM) 
Erythromycin 14 21 43 86 86 KM) 
Oxytetracycline 7 21 1(H) 

cured by penicillin and was infected with 
non-PPNG strain. The resistance to penicillin 
and other antibiotics demonst ra ted by non-
PPNG strains is thought to be a chromosomal-
mediated resistance. Although we did not 
include non-PPNG strains in this study, our 
previous studies have shown that over two-
thirds of the non-PPNG strains encountered in 
most African countr ies have marked dimi-
nished sensitivity to penicillin and to many 
other antimicrobial agents, unlike the non-
PPNG strains encountered in the U.S .A. (Oso-
ba, 1981; Osoba et al., 1977). Consequently, 
more in vitro studies are indicated, particularly 
in developing countr ies of Afr ica , to determine 
the activity of cefoxitin against the circulating 
non-PPNG strains as well as the PPNG strains. 

In conclusion, our data suggest that cefoxitin 
may be a useful alternative to spectinomycin in 
the treatment or uncomplicated gonococcal 
infections, due to either PPNG of non-PPNG 
strains. However, fur ther experience is still 
required on the treatment of gonococcal infec-
tions, particularly in areas with high prevalancc 
of PPNG and non-PPNG strains. There is also a 
need to determine the efficacy of cefoxitin in 
the treatment of uncomplicated gonococcal 
infection in females and in complicated infec-
tions in both sexes. 
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