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LIST OF ABBREVIATIONS

MRS methicillin~resistant staphylococci
MRSA methicillin-resistant Staphylococcus aureus
CNS coagulasse-negative staphylococci
csr cershrospinal fluid

N1lC minimum inhibitory concantration
MBC ninimum bactaricidal concentration
PMML polymorphonuclear lesucocyts

T8S toxic shock syndrome

iv intravenous

in intramuscular

uTI urinary tract infection

Tn Transposon

I8 insertion seguence

R ruist:ﬁnce

PBPs penicillin binding protein

THP-SMX trimethoprim-sulphanethoxarole
R-acqg hospital-acquired

Ispl. Lsalate |
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INTRODUCTION AND AIN OF THER WORK

staphylococcli may not be the wmost notorious of the
microbial enemies o©f man, but they are certainly the most
familiar of the bacterial pathogens and wers the first to be
recognised in clinical matarial. Once the germ theory of
disease had received geheral cradencs in the latter end of
the 19tP century, it was insvitable iﬁat staphylococci should
ba gquickly discovered in pus. In the svent, it was tha
Scottish surgeon, Alexander Ogston, in a paper read to ths
gth Congress of the Garman Chirurgical Society in 1880, who
provided the first systematic description of the role of

staphylococci in infection.

Indeed, no organisa is as versatile and resilient as
Staph. aureus. Not only is it a formidahle pathogen with a
battery of virulenca factors, but it is the most elusive of
opponents, requiring all thes resourcas of the antimicrobial
armapantarium to hold it in check. The other 'pyogenic
cocci' have baen more or less controllsd by antibiotics, but
Staph. aureus, despite being inherently susceptible to most
antibacterial agents, has repeatedly demonstrated its ability
to recover from a succession of 'knock-out blows' (Greenwood,

19886).

The range of activities of Staph. aureus, the most
important species, stretches from passive commensalism, to
severe, life-threatening sepsis and the elahofation of
extremely potent toxins. The sudden appearance a few years
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methicillin and other antistaphylocoocoal druga. MNowever,
Staph. sureus was able again to overcome their activity by
the selection of methicillin-resistant strains (MRSA) (Haley
st al., 1982). Thess are usually resistant to several other
antibiotics (Kayser, Berger-Bachi and BDeck, 1986). At
present, vancomycin and tesicoplanin are the mnost active
against MRSA; s0 far rasistante to tham seams rare Or absent
(Williame and Grunebery, 1984). Nowvever, knowing the past,
ve have to ask whether this situation will hold in the
future.

The mechanisss underlying the expression of resistance of
Staph. sureus to pemicillin and methicillin are different.
But, in addition to resistance, Staph. saursus can also show
the phenomenon of tolerance; ths absence or suppression of
the normal autolytic enzyme system in the bacterial caell
rendars the minimal bactericidal concentration (MBC) of
bactericidal antibiotics many folds higher than tha minimal
inhibitory concentration (MIC) (Toumanen, Durack and Tomase,
1986) .

In-4atamcq no -unn uma-r anti-taﬁnylncounul -u-nt- -uch
las m:ldic aeid m rmimd rulatiwl! UnCoMEOR Gver thn

c.ul:l.n-resistantstaph anreus (!RSA) .

sess bBoth old and mew
in awaar to deal adnqnahaly uith,7
and to i.nm-oﬂve“:i |
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Several studies have been carried ocut i{n different
countries to assess the problem of staphylococcal infaction
especially MRSA. This work aims at msasuring the size of
such a problam in an BEgyptian hospital. Also, to determine
the sensitivity pattern of staphylococci isolated trom
hospital-aguired infections and those isclated from
community-squired ones. It also aims to study the effect of
trsataent of infections dus to resistant staphylococci by the
suitable antimicrobial agent.
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u_cnbhlogy
Norphology:

he term Staphylocoocus is darived from the Greak
expression staphyle (bunch of grapes), and it reflects its
characteristic microsoopic arrangsment in clusters.

Nicroscopically, Staph. aureus 1is a gram-positive
mm. with a diameter of 0.7-1.2 ym. Thase cocci ocour
singly, in pairs, in short chains, and have a tandency to
form clusters, because cell division occurring in the thres
perpendicular planes does not lead to full separation of the
daughter cells. Cluster formation is favoured by culturing
the organism on solid media. These properties, although most
often present in laboratory strains, sometimes are missing in
clinical specimens and can lead to erronecus diagnoses; thus,
calls in stationsry phasse or ingested by phagocytes
occasionally appear as gram-negative on smear; clustering can
be very limited 1in liquid media (Waldvogel, 1990). Thus,
single cocci, pairs, tetrads, and chains are also seen in

lj.quid cultures. Young cocci stain strongly gram-positive;
: _on agnhig many cells b.eu-n grn-ntgatiw.

staphylumci m )

Central Library - Ain Shams University




All micrococci are obligate aerobas, and, although they
oxidize many sugars, they do not produce acid (Volk et al.,
1991a).

Macroscopically, Staph. aureus is characterized by rapid
growth undar both aercbic and anasrobic conditions on bloed
agar and other nonselective solid media. Individual coloniss
are sharply defined, amooth, and convex, with a diametsr of
i-4 wWa. The basic g¢golden yellow pigassntation, due to
carotencids, may not ba readily apparent under certain
conditions (e.g. growth under anasrcbic conditions or in
liquid medius) and may be visible only as a beige hue.
Pigment production can be enhanced by further incubation at
room temparature for 24-48 hours. Most strains of Staph.
aureus produce haemolysis within 24-36 hours on horse, sheep,

or human blood agar plates (Waldvogel, 1990).

Staphylococci are relatively resistant to drying, heat
(they withstand 50°C for 30 minutes), and 9% sodium chloride
but are readily inhibited by certain chemicals, e.g. 3%
hoxachlorophe‘ne (Jawetz et al., 1989a).

Identification:
Wwithin the_ family Micrococcaceae, the human pathogenic
genus Staphylococcus can be separated from the nonpathogenic

genus Micrococcus by various tests, including: (1) anaercbic

~ acid production from glucose, (2) sensitivity to 200 ug/al of

lysostaphin, and (3) production of acid from glycerol in the
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prasence of 0.4 ug/ml of srythromycin, all three tests being
positive in the case of staphylococci (Waldvogel, 1990).

Further subclassification into the three main speciaes
(associated with humans). Staph. aureus, Staph. epldermidis
and Staph. saprophyticus is of clinical importancs.
Staphylococcus aureus is fully identified by its positive
reaction in the following tests :

(1) catalase -~ a test that differentiates them from the
catalase-negative streptococci; (2) coagulase - a test
allowing differentation between Staph. aureus and Staph.
epidermidis, which is coagulase-negative. It is based on the
action of either a csll-bound bacterial enzyme acting
directly on fibrinogen or on the action of an extracellular
snzyme on a modified thrombin molecule in rabbit plasma - the
complex reacts in turn with fibrinogen to produce a fibrin clot
in the absence of Ca?; (3) mannitol fermentation - which most
often allows differentiation between Staph. aureus (always
positive) and staph. epidermidis (rarely positive). The
reaction is based on the property of Staph. aureus that
degrades the polyhydric alcohol mannitel into acid compounds
under anasrobic conditions; and (4)

most Staph. aureus give a positive reaction, as opposed to
Staph. epidermidis. The test is based on the differential
solubilization of whole DNA, or fragments thereof, in acid.

" Finally, novobiocin resistance allows identification of

" Staph. saprophyticus {Waldvogel, 1990).
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Wtﬁﬁﬁ et al., 19893).

Further division of Staph. aureus uses phage typing to
assign an unknown strain to ons of four phage groups. In
practice, one places a small drop of esch phags group into a
plate previocusly seeded with the unknown strain of Staph.
sureus. After overnight incubation, clear plaques of 1lysis
allow one to rank the unknown strain in one of the phage
groups I-IV. This is difficult and is only done in large
diagnostic centers for epidemioclogic studies (Volk et al.,
1991a).

Microbiologic dstermimants of iafection duns to Staph. aureus

. Important Cell Wall Comastitueats (Amtigeaic Stuature):
Peptidoglycan, a polysaccharide polymer containing linked
subunits, provides the rigid exoskeleton of the cell wall.
Peptidoglycan is destroyed by strong acid or by exposure to
lysozyme. It is important in the pathogenesis of infection:
it elicits production of interleukin-l (endogenous pyrogen
and opsonic antibodies by monocytes; and it can be a
chemoattractant for polymorphonuclear leucocytes, has
endotoxin 1like activity, produces a localized Shwartzman
phenomenon, and activates complement (Jawetz et al., 198%9a).

'.l'ni.choic acids, which are polymers of glycerol or ribitol

"""f"f". are 1inkad to the mtiﬂnglym and are antigenm
Antiteiehoic antibodies dd:oetable by gel diffusum may he

found m patients with active endocardltis due to Stapb. -

R Sy =i
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Protein A is a cell wall component of many Staph. aureus
strains that binds to the Pc portion of Igé molecules excspt
IgG3. The Pab portion of 1gG bound to protain A is free to
combine with a specitic antigen. Protein A has become an
important reagent in immunclogy and diagnostic technology;
for example, protain A wvith attached IgG moleculas directed
against a specitic bacterial antigen will agglutinate bacteria
that have that antigen (“coagglutination®) (Jawet: et al.,
198%a%.

Nost Staph. aureus strains also contain a c¢lumping factor
or hound coagulase on their outer surface, which binds to
fibrinogen by a nonentymatic reaction and cause the micro-
organisms to aggregats.

Some Staph. aureus strains are coated with an external
polysaccharide laysr, mesting the dsfinition of a capsule or
loosaly associated slime layer. This inhibits phagocytosis
by polymorphnuclear lsucocytes (PMNL) unless specific
antibodies are presant (Waldvogel, 1990 ).

Finally, phage typing is based on the lysis of Staph.

aursus by cne or a saries of specific bacteriophages. Such

bact.rinphage zuacnptibinty is a stable genetic
t:haractetistic hased on staphylococcal surface. receptors IR
(Jmletn et u., uaaay. |
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