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ABSTRACT

Twelve isolates (3.67%) out of 327 diarrheal cases were identified hiochemically and serologically
ated subgroup of shigella (2.14%) followed by Shigella boydii (1.22%), and Shigella

flexneri was the most frequently iso!

dvsenteriae (0.3%), respectively. The susceptibility of the isolates to 18 different

performed by the disc diffusion method. All the isolates were resistant to 1-6 of the
at least 4 of the antimicrobial agents. The resistance patlerns of

majority of shigella isolates (58.3%) were resistant (0

shigella isolates were heterogenous. since as many as 8 different
agarose gel electrophoresis. The results revealed very heterogenous profiles.

2 isolates. All the shigella isolates were harboring at least 3

plasmids of shigella isolates were detected by

Eleven different profiles were recognized for the 12 shigell

plasmids, The approximate molecular weight of shigclib plasmids were
ationship between the plasmid profiles and the resistance patterns of the isolates.

¢ shigella isolates (isolate no. 80 & 256) although they have

revealed that there is no consistent rel

Moreover, one of the plasmid profile was shared by 2 of th
different susceptibility patterns, However, in some instances, isol

plasmid in common.

as shigellac. Shigella

antimicrobial chemotherapeutic agents was
antimicrobial agents under test. The

patterns were recognized among the tested isolates. The
-anged from 1. 2-5.2 Mega Dalton (MDa). The data

ates sharing some resistance markers, had one or more

INTRODUCTION

Shigellae are commonly isolated from intestinal
tract of humant?. They are classical pathogens
assumed to be the etiologic agents of the disease when
they are encountered in the clinical specimcns(z).

Emergence of multiresistant Shigelia species is a

serious problem in treatment failure of shigellosis in
developing countries. Several useful antimicrobial
agents including tetracycline, chloramphenicol, and
ampicillin are no longer cffective against Shigella
species in many countries®,

Resistance to antimicrobial —agents  may be
mediated by genes that are encoded on the host cell
chromosome, plasmids Or transposons, which are
capable of integrating into the plasmid and/ or into
the chrom()S()mcs“"7’. Multiple drug resistance
among shigella are probably plasmid mediated 3.
Evidently, R plasmids have evolved by the
acquisition and accumulation ol new genes that are
selected for by the use of antibiotics in human and
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veterinary medicine!'?.

Plasmid profile analysis has been used as an
epidemiologic tool in investigating outbreaks of,,
enteric diseases. When used as a fingerprint for a -
strain; the plasmid profile may aid in differentiation
of sirains, identifying a source of infection, or
evaluating the efficacy of control measures’ 1.

This study has been conducted to examine the
plasmid profile of the shigella isolates and (ry to
make a correlation; if any; between the plasmid
profiles and the resistance paticrns of the isolates.

EXPERIMENTAL

Materials:

All antibiotic discs were the products of Oxoid,
England. Bromophenol blue, ethylene diamine
tetra-acetic acid (EDTA), Tris-base, agarose (ultra
pure, DNA- grade) and lysozyme were purchased

from Sigma Co, USA. Chloroform and glacial acetic

acid were the products of Prolabo, France. Ethidium ‘
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bromide. and iso- amyl alcohol were purchased frem
Merck, Germany. Shigella antisera were purchased
from Difco Lab., Detroit, Michigan, USA.

Methods:
Clinical Cases:

Stool samples from 327 subjects suffering from
acute diarrhea were collected from patient attending
the out- patient clinics at the Hospitals of El- Minia
Locality. Furthermore, fifty samples matched the
healthy control subjects were collected. Stool
specimens were obtained in sterile wide- opened
containers tlightly covered and processed within 2
hours,

Isolation and identification:

Isolation of shigella may be achicved by using
deoxycholate citrate agar (DCA), salmonella-
shigella agar (S-S agar) and MacConkey's agar'!?),
Colonies that do not ferment lactose were picked up
and subcultured on nutrient agar slants for further
biochemical and serological identification according

1o Rowe and Gross (13 & Collins and Lyne“‘”.

Susceptibility tests:

Susceptibility tests to different antimicrobial
agents have been carried out according to Kirby-

Bauer single disc diffusion method!'>.  The
following  antimicrobial ~ discs  were tested:
sulfamethiazole (TH, 25 pg), sulfisoxazole-

trimethoprim (SXT, 25 Hg), oxytetracycline (OT,
30 pg), ampicillin (PN, 10 pg), piperacillin (PRL,
100 pg), chloramphenicol (C, 30 ug), nalidixic acid
(NA, 30 pg). norfloxacin (NOR, 30 pg), ofloxacin
(OFX, 10 pg), amikacin (AN, 30 ug), gentamicin
(GM, 10 pg), kanamycin (K, 30 pg), ncomycin (N,
30 pg), streptomycin (S, 10 pg), cephalexin (CL,
30 pg), cephradine (CE, 30 ug), cephalothin (KF,
30 pg). and Cefotaxim (CTX, 30 pg). The
diameters of inhibition zones were recorded and
interpreted according to Acar and Goldstein (16)
and Bauer er al. ',
Plasmid isolation on agarose gel electrophoresis:

The standard procedure for isolation and
characterization of plasmid DNA depends upon
lysing host bacterial cells; for example with
lysozyme; and subsequently (reating the lysate so
that the smaller circular plasmid DNA molecules are
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separated from the relatively huge mass of
chromosomal DNAUT), Agarose gel electrophoresis
technique was employed for the detection and
preliminary ~characterization of plasmid DNA
present in the clinical isolates. The DNA plasmids
carried on E.coli V517 were used as molecular
weight markers!!®. The approximate molecular
weights of the unknown plasmids were determined
in comparison to the known molecular weight

markers.

RESULTS
Identification of shigella isolates:

The clinical isolates were subjected to three
stages of identification!’¥). First, staining reactions
and culture characteristics of the isolates on simple,
enriched, and selective media were determined.
Shigellae are Gram-negative ,non-motile, lactose
non- fermenting bacilli. In the second stage, twelve
of the isolates were identified biochemically as
shigella. Finally, the biochemically identified
shigella isolates were confirmed serologically. As

table (1) shows, seven isolates were serotyped as
Shigella flexneri (58.3%), four were typed as
Shigella boydii (33.3%) and one isolate was

identified as Shigella dysenteriae (8.3%). Non of the
isolates was typed as Shigella sonnei. In addition,
shigella was not detected in the specimens of the
fifty healthy control subjects.

Table (1): Serotyping patterns of Shiglla isolates:

Serotype Positive isolates

S. flexneri 16, 27, 28, 44, 97, 102, 130
S. boydii 71, 80, 155, 256

S. dysenteriae | 104

Susceptibility tests:

All the shigella isolates (100%) were susceptible
to eleven antimicrobial aéems namely, nalidixic acid
(NA), ofloxacin (OFX), norfloxacin (NOR)
amikacin (AN), gentamicin (GM), kanamycin (K):
neomycin (N), piperacillin (PRL), cephalothin (KF):
cephradine (CE) and cefotaxim (CTX).

The resistance markers of shigella isolates:
summarized in table (2); showed that, each isolat¢
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Table (2): Resistance patterns and plasmid profiles of shigella isolates.

ﬂsolate Resistance . \
number Patterns Plasmid profiles (= Mol. Wt.)
104 OT, S, PN 43, 3, 27, 1.7, 1.5, 12
17 TH, SXT, OT, C, PN 4.3, 3.6, 2.8, 2.7, 1.5
27 TH, SXT, OT, CS, PN 52, 4.3, 3.6, 3.5 28, 2.7, 1.5
28 TH, SXT, OT, C,S, PN 36, 3, 2.7, 23
44 TH, SXT, OT, S, PN 4.3, 3.7, 2.7, 2.3, 1.2
97 TH SXT, OT, CS, PN 43, 3.6, 3.55 34, 27,
2.3, 15,13
102 TH, SXT, OT, C,S, PN 3.7, 2.7, 2.3, 1.2
130 OT, S, PN 4.3, 355 27, 23
71 TH, S 43, 36, 34, 27, 23,1513
80 PN 43, 34, 1.5
155 TH, SXT, S, CL 5.2,.-4.3, 3.5 27, 1.5 1.3
\_ 256 |CL 43, 34, 15 /

was resistant to at least one antimicrobial agent.
Seven of the isolates (58.3%) were carrying
resistance determinants for 4 or more antimicrobial
agents. Among them, 4 isolates were resistant to 6
antimicrobial agents. The resistance patterns of
shigella isolates were heterogenous, since as many
as 8 diffcrent patterns were recognized among the

tested isolates (table 2).
Plasmid screening:

The results of screening were summarized in
table (2) and figure (1). All the isolates harbored at
least three different plasmids. In addition, 41.7% of
the isolates were harboring at least 6 plasmids. A
single isolate contained as many as 8 plasmids.

The approximate sizes of plasmids of shigella
ranged from 1.2 to 5.2 MDa. The photo of agarose
gel electrophoresis (figure 1) shows eleven different
profiles indicating that, the isolales were very
heterogenous epidemiologically.

DISCUSSION

In this investigation, the prevalence of Shigella
genus in El-Minia Locality was studicd. The
absolute diagnosis of shigellosis is achieved by
isolation of the organism from the stool(!?. In this
study, welve (3.67%) out of 327 diarrheal cases
were harboring shigella. The patients subjected to
this study do not probably represent the full
Spectrum of shigellosis in El-Minia Locality, but
rather 4 subset of cases with severe manifestation.
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The isolates were subjected to identification by
the traditional methods of identification including

biochemical reactionst!? 14,

The biochemically identified isolates were
substantiated serologically. Shigella flexneri was
the most common (58. 3% of the total shigella
isolates), followed by Shigella boydii (33.3%), and
Shigella dysenteriae (8.3%) No Shigella sonnei
was detected. Different shigella species have been
reported in different countries. Generally, as the
level of environmental and personal hygiene rises,
for example in USA and UK, Shigella sonnei was
the most predominant shigella species®202D. On
the other hand, isolation of Shigella flexneri in
developing countries was more frequent than the
isolation of Shigella sonnei (1.5.922-27),

Antimicrobial therapy decreases the duration of
clinical symptoms and excretion of the pathogen in
the stool®®, and is recommended in young
children, and elderly with severe infections'®’. In
this study, the highest antimicrobial activities have
been shown by gentamicin (GM), amikacin (AN),
kanamycin (K), neomycin (N), the 4-quinolones
namely: ofloxacin (OFX), norfloxacin (NOR), and
nalidixic acid (NA), as well as the cephalosporins.
These data are highly consistent with that reported
in other investigation. Where the shigella isolates
were susceptible to AN and GM®), and to the
4-quinolones including NA and OFX 3330 55 well
as (o the cephalospori nsh),
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Fig (1): Agarose gel electrophoresis of Shigella isolates.

he isolates were resistant

Morcover, about

On the other hand, all t
to at least one antimicrobial drug.
¢ were resistant (o 2 or more

837 of the isolate
The isolation of

agents (table 2).

antimicrobial
< in this study is consistent with

multiresistant isolate
that reported in other developing countries such as
Hong Knng':"’ where 96% of shigella isolates were
resistant 1o 2 or more antimicrobial agents. In

"h97w.nthcm.umuws“cm:cgmamlo3
more drugs. In India. high prevalence of
resistant shigella was rcpor(cdm’. The
may be

Korea
or
multi-drug
multiresistant ~ shigella

emergence  of

attributed in part 1o the wide indiscriminate use of
antimicrobial ugcm.\”"-

As many as § different resistance patterns were
12 shigella isolates which indicates
2). The conjugal

described for the
heterogenicity of the isolates (table

transfer  of  resistance determinants  from  the
microbial intestinal flora, which differ from one

person to another, 1o shigella ™ as well as, the
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presence of resistance determinants for antimicrobial
agents  on lrunsposnns"”"m’ might cxplain the
heterogenicity of the patterns detected in the present
study.

Several  antimicrobial — agents including
chloramphenicol (C). ampicillin (PN). streptomycin
(S) and cotrimoxazole (SXT) are no longer effective
against Shigella 5pccics“'5'n'24‘35’. In the present
study, 41.7% 10 75% of the isolates were resistant to

(TH), cotrimoxazole (SXT).

oxytetracycline  (OT). chloramphenicol  (C),
streptomycin (S), and ampiciallin (PN).  Thesc

sulfamethiazole

findings might limit the use of these drugs in the
therapy of shigellosis in EL- Minia Locality. So. the

need for a public awareness against the misuse of
antimicrobial agents is important. In addition. the
ireatment of shigelosis in El- Minia Locality should
he guided by the sensitivity pattern of the causative

agent as has been recommended by the W HO'.

Plasmid  profile  analysis provided urthe?
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shipetla isolates were hanhortng at least U ditterent
plasiidy, A1 7% of the Bolates were containing 6
plavinids o maore, Moreover, solate number 97
Banhored as many ay 8 plasmids, The approximate
molowt of shigella plasmids were ranged fiom 1,2

A2 MDa The

popslation of  plasmids by the

harboring  of  a heterogenous
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ranged fnnumber from 2 many as 10 was
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wases 6 MDa S e plasiid profiles were very
heterogenous, where eleven ditferent profiles were
recognized Tor the 1) shigella isolates grable 2 and
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lflsuk|l|"| potiles were weeopnized, Meanw hile, only
B dilferen ORI AnCE patiermy wer describad tor the
P2 higetla inolates. Moreover, ene of the plasid
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profles was shared by two ol the shigella isolates
mumber KO amd 236) although they  have two
ditferent suseeptibility  patterns, This could be
interpreted on the basis that, plasmid may code for
any binlogical Runction such as tonin production,
vitulence,., ete,, other than resistance determinants,
Similarly, shigella tsolates with the same resistanee
patterns showing different plasmid profiles and viee
verad, had been reported LD However, in most
canes, isolates with the same resistance patiern or
sharing resistance o certain antimicrobial agents
shared at least one plasmid (table 2), Noticeably,
plasiiids of Mol Wi =43 MDa and 2.7 MDa were
i common among ten of the isolates, n addition,
1.5 MDa plasmid was found in sixo isolates
oveluding isolates no. 80 and 230 (which have
different resistance patterns), 2.3 MDa plasmid was
also found i six isolates, and 3.6 MDa plasmid was
found in 3 isolates, Evidently, as resistance patterns
show, the isolates haboring these plasmids were
shating some resistance markers, Further genetic
studies  inclwding  conjugation,  restriction,
transformation,  cuning,  and  hybridization  are
required for finding a2 sound correlation of the
antimicrubinl resistance with plasmid profiles,

Generally, the heterogenicity of shigella isolates,
collected from - BlMinia Locality  indicates  that
many clones are associated with shigellosis in this
anea,
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