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AIISTRACf. The antimicrobial activity of to antibiotics against 42 Group A 
Neisserw meningitidis strains beta-Iacwnase non-producing was detennined 
using the disc diffusion method and dilution technique. All isolates were sus
ceptible by !he DDM to .penicillin, ampicillin, eefuroxime, ceftriaxone, eef
otaxime, chloramphenicol ciprofloxacin, and rifampicin. Thirty-two (76%) 
were resistant to sulpbamethoxa:wle and trimethoprim/sulpbamethoxa:wle. 
MICs of the isolates showed that ceftriaxone, eefuroxime, and cefotaxime had 
greater inhibitory activities than penicillin or rifampicin. 

Keywords: Neisserw meningitidis, Antibiotic susceptibilities. 

Introduction 

Meningococcal meningitis continues to pose a serious threat to the population of the 
"meningitis belt" of sub-Sahara Africa. In this region, which extends across Africa 
from Sudan in the east to the Gambia in the West, major epidemics of meningococcal 
disease occur every few years[ll. These epidemics are caused predominantly by Me
ningococci belonging to serogroup A. Ironically. dte 1987 epidemic in thi.s "meningitis 
belt" originated from Saudi Arabia widt a strain introduced by soudteast Asians who 
were performing pilgrimage (Hajj)[2]. The particular strain responsible for this out
break was later designated as "clone III_I"l21. Antimicrobial therapy should be prompt
ly initiated in aU patients widt suspected meningococcal disease because of dte rapidity 
with which patients may deteriorate. Although the use of penicillin has greatly de-
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creased the mortality rate due to meningococcal infections, its usefulness is now being 
compromisedl3J. In 1985 the ftrst clinical isolate of Neisseria meningilidis relatively 
resistant to penicillin (N men RRP), deftned as having a MIC of penicillin of 0.1-1.0 
J.l.g/ml, was identified in Spain[41. Since then, N men RRP has been reported from other 
countries including South Africa[S} and Canada(6]. However, the emergence of pen
icillin-resistant Meningococci and the toxicity of chloramphenicol make it necessary to 
search for a more suitable antimicrobial agent. Barson et aPJ reported that ceftriaxone 
is highly active against Meningococci and attains more rapid sterilization of the ce
rebrospinal fluid (CSF) than do ampicillin and chloramphenicolf7J• Of the various anti
biotics that have been used to eradicate the carriage of Meningococci, rifampicin is rec
ommended for prophylaxis. However, rifampicin-resistant Meningococci have been 
reported[8J• The purpose of the present study was to determine the in-vitro activity of 
penicillin and 9 other antimicrobial agents against 42 clinical isolates of Meningococci 
isolated from patients admitted to the King Abdulaziz Hospital in Makkah during the 
1994 pilgrimage (Hajj) season. 

Patients and Methods 

Bacterial Strains: Forty-two (42) isolates of Neisseria meningitidis from CSF from 
patients admitted to the King Abdulaziz HospitaJ in Makkah during pilgrimage (Haij) 
1994 were studied. Identiftcation of Meningococci was based on morphology, Gram's 
stain, oxidase reaction, and fermentation of glucose and maltose. Serogroups were de
termined by slide agglutination with polyclonal antisera to serogroups A, B, C, W135, 
X, Y, and Z (Wellcome Diagnostics). Two penicillin-resistant strains from Enid Sut
cliffe (public Health Laboratory, Withington Hospital, Manchester, England). Staph
ylococcus aureus ATCC 25923 and Escherichia coli ATCC 25922 were used as control 
strains for susceptibility tests. 

j:J.Lactamase Test: Commercially available ~-Iactamase (Nitroceftn sticks) Unipath 
(Oxoid, U.K.) were used for the detection of ~-lactamase production, as directed by the 
manufacturer. 

Antibiotics: The antibiotic standard powders tested and their suppliers are as fol
lows: penicillin G and cefuroxime (GJaxo Laboratories, Ltd., Greenford, England); cef
otaxime (Roussel, Montreal, Canada); ceftriaxone (Roche Products, Ltd., England); and 
rifampicin (Ciba-Geigy, BasaJ, Switzerland). Antibiotic discs used were: penicillin G 
(0.6 ug), ampicillin (2 ug), chloramphenicol (10 ug), ceftriaxone (30 ug), cefuroxime 
(30 ug), cefotaxime (30 ug), rifampicin (5 ug), ciprofloxacin (1 ug), sulphamethoxazole 
(25 ug), and trimethoprim/sulphamethoxazole (25 ug) and all were obtained from Ox
oid, England. 

Media: Each strain was grown on chocolate blood agar and incubated at 37<>c in a 
humidified incubator with 5%{v/v) CO2 for 24h. Muellar-Hinton broth of the same 
batch was used for all investigations. 



Antimicrobial Susceptibility Tests: Disc diffusion was performed by the Stokes 
comparative agar diffusion method(9) using Muellar Hinton agar. Strains were resistant 
when the zone diameter of the tested organism was at least 3 mm less than the zone 
produced by the control and were considered sensitive if greater. Minimal Inhibitory 
Concentrations (MICs) was determined by the broth method (NCCLS, 1993)[10] and 
tested organisms were diluted to 0.5 McFarland standard (approximately 1.5x108 cfu/ 
ml) and further diluted 1:10. The final inoculum on the agar plate will then be ap
proximately 104 cfu/ml. The MIC was defined as the lowest concentration of anti
biotics that allow no visible growth. 

Results 

Forty-two (42) Neisseria meningitidis strains isolated from the CSF of patients with 
meningitis admitted to the King Abdulaziz Hospital in Makkah during pilgrimage 
(HaiD in 1994 were studied. All isolates were group A, 13-lactamase non-producing and 
susceptible by the DDM to penicillin, ampicillin, cefuroxime, ceftriaxone, cefotaxime, 
chloramphenicol, ciprofioxacin, and rifampicin (76%) were resistant to sul
phamethoxazole and trimethoprim/sulphamethoxazole. 

MICs of the isolates showed that ceftriaxone, cefuroxime, and cefotaxime had great
er inhibitory activities than penicillin or rifampicin (Table 1.). 

TABLE 1. MICs of 42 strains of neisseria meningitidis 10 some ~-1actam and rifampicin. 

Antibiotic MIC Range (ug/ml) MIC SO (ug/ml) MIC 90 (ug/ml) 

Ceftriaxone ~ 0.0005 - 0.002 0.001 0.002 

Cefotaxime ~ 0.0005 - 0.002 0.001 0.002 

Cefuroxime ~ 0.0005 - 0.004 0.002 0.002 

Penicillin 0.016 - 0.032 0.016 0.032 

Rifampicin 0.008 - 0.064 0.032 0.064 

Discussion 

Meningococci are sensitive in-vitro to a wide range of antibiotics but are frequently 
partially or completely resistant to sulfonamides[1l]. Mikhail et al[12) reported on the 
isolation of sulfadiazine and trimethoprim/sulphamethoxazole resistant meningococci 
in Egypt and state that 74% of all the Neisseria meningitidis isolates from patients and 
controls in Cairo were resistant to sulfadiazine and trimethoprim/sulphamethoxazole. 
This is in broad agreement with our own' results of 76% resistance to sul
phamethoxazole and trimethoprim/sulphamethoxazole. Although Meningococci are 
sensitive to many antibiotics, none is as effective as sulfadiazine in eradicating the na
sopharyngeal carriage of Meningococci. Penicillin is commonly used for the treatment 
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of meningococcal infection (all of the 42 strains in the present study tested for sensitiv
ity to penicillin were sensitive to 0.032 mg/L). Meningococcal infections are usually 
treated with ampicillin, penicillin, or a combination of penicillin and chloramphenicol. 
However, the emergency of penicillin-resistant Meningococci and the toxicity of chlo
ramphenicol makes it necessary to search for a more suitable antimicrobial agent. Con
sidering that Meningococci have a tendency to develop resistance to rifampicin, and in 
view of the failure of rifampicin to prevent secondary cases as well as the ability of ri
fampicin-resistant Meningococci to cause systemic disease(8], an alternative to ri
fampicin would be of value. Minocycline and ciprofloxacin are not suitable for use in 
young children or in pregnancy. The present study shows Neisseria meningitidis to be 
extremely sensitive to ceftriaxone which had greater minimal inhibitory activity than 
penicillin or rifampicin. Schaad et al[l3] reported that ceftriaxone is effective in erad
icating the nasopharyngeal carriage of Meningococci. Thus, ceftriaxone should be con
sidered for therapy or prophylaxis in an outbreak of meningococcal disease. Intra
venous peniciIlin-G remains the drug of choice. In the study of Barlas et al(I4], 
penicillin-G was given at 4 mega units every four hours to all patients. Ceftriaxone is 
an alternative choice as it can be given in a single intramuscular dose; thus, it facilitates 
nursing care and certainly results in financial savings[l5]. A case of great concern is 
that description of beta-Iactamase producin~ strains of Neisseria meningitidis causing 
clinical disease in South Africa(5] and Spain 16]. Although they appear to be local iso
lates, their potential dissemination is a matter of serious concern. Microbiologists need 
to be aware that penicillin-resistant Meningococci can appear spontaneously and that 
in-vitro susceptibility studies with MIC determinations as well as tests of ~-Iactamase 
production, should be pedormed on all clinical isolates of Neisseria meningitidis. 
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