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ABSTRACT

Background; Plesiomonas shigelloids a new member of the Enterobacieriocese fnmily 15 regards
an emerging entenic pathogen, it & o water and soil orgamsm amd has been solated from fresh water fish
and many anunals, and most isolates from bomans have from stool culiercs of patients with diarrhen
Litthe is - known about the prevalence of plesiomonas shigelloids mfections in Salab Al-din city.
Furthermore this study design identilication scheme T clinigal laboratory (o dentify plesiomons
shigellonds,

Study design and objectives: This stdy was performed 1o determine the prevalence of
plessomonas shigellosds in hospitalized (nosocomeal ) paticnts and oul clinie patients that infected with
tharrhea in Tikrit Teaching Hospital, and out chinie centers: duning the petiod friom May 2012 to the end
April 2013,

Als this study was performed the rode of aguariums that spread n Salah Al-din cliv as 8 sowrce
of plesiomunas shigelloidsdiarrheal infection, by collecting water sumples from these agquariums monthly
in the same peniod of diarrheal cases collecnion

Patients and water sampling: One hundred and ten duarrhea samples were colleeted, 24 samples
froim Tikein Teaching Hospital as » nosocomial disrrheal infection and 86 samples were collected from out
clinie centers in Tikeit und oler cities, Also water samples were collocted (rom 29 suariums thil diffuse
in Salah Al-din cities as moathly,

Idennfication method: This study wsed simple and ghort identification scheme Tor clinical
luboratory diagnasis, by culmwing ihe samples in blood agar as a first culimre and 5.5 agar us o selective
culture, and used Grams stain, Hanging drop test, Dxidase tesl, Strning test, and Inositol fermentasion
et s o microscopic and biochemical identification ez

Resuite. generally  plegsiomonasshigeliondsdiemhen)  infection revealed the prevalence of this |

bacterin of the wal examingd stool mmples, from 110 diarrhiesl coses 44080%) cases with B
shigellmdesand G{60%) cazes with other hacterie, 7 29%) nosocomial diarrheal infection, were regarded
with I shigellimdesmiection, and37(43%) from v clime diserheal infection, were infected with P
shigelloides, these positive results were identified in the end of spring and summer months more than
other seasons, Also from 29 st witer samples were collected monthly rom each aguarum,
showed varant resulis from monih o another, butl most of the sgquariem waier samples were positive in
sprmg und summer months. The patkent™s results showed thit the adulis were the most infected with P
shigellomdesthiun  children e infunts,  Investigation of aniibiotic  susceptibility was  done  fiwr
aliplesomonagishigellondsisodates, the wosocominl digrrhenl samples showed multidrug resistince o
antibiofics than the out ¢line and sguarivam samples, Some of the virulence factors were determined in
s bacteriim, hke i s ability W produce some enrymes (DNase, lipsse and lecithenase, urense,
gelatmuse ) and o produce Bemolysin e, the virulence factored resulis showed thal the all isolales were
produce lipase amd hemolysin only.
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Introduction

Theplesioimomuds are Cirnm-
negative,  nonssporclommingstraight  rods
bacterium (0.8 w lpm)They are also
fecultative anaerobes, being calaluse and
oxidasepusitive. Carbohydrae is  broken
down with the production of scidonly. The
plesiomonads are molile and have several
polar flagella, The optimum temperuture for
growlh is 30-37 LT, alihoughplesiomonads
will grow m o range of lemperatures
between ¥ and44 (JC. The pH range for
growth 15 3-7.7 and growth s mhibiied
Ly(% salt broth3.

These organisms  were  initially
descnbed by Ferguscoand Henderson
1947 und were kaown as €27, The C27
organismswere inittally placed in the genus
Paeudomonas s
‘Pscudomonasshigellndes’.  They  were
subsequently transterred o thie
genusAeromonasas *A. shigellosdes’. Habs
anil Shubert prisposed the
namelPlesiomonasin 1962 and the organisms
were given their own genus. The name for
this genus was chosen from the Greck word
for ‘neighbor'as it weis thought thaet the
prganism  was  closely  relaed W
Acromonas. However, Plesiomonasspp have
been found to be more closely
o the genus Proteus in the family
Enterobactenaceas.
Plesiomonasshigellodesis the only species
in the genus, This speciesname was choser,
us o minority of strains share 1 common O-
antigenwith Shigellasonner. Despite this, the
genus  Plesiomonasstllresidesin the Gimily
Vibrionaceael, 4,

The primary reservoar  for  this
haclerium & aguatic  environment. P
shigelloideshas been  isolued  from  both
freshwater (nivers, crecks, lakes, eic.)

Andfrom scawaler 5,6.Most of the reporis
on solation of P shigelloidessre  from
countries n tropcalor subiropical ancas7.
The high incidence of this bactenum in
Japan, Thailand. and, more recently, Ching
has given the scronym “Asian” o thismor-
orpanism.  However, studics i Adrica,
smong others, show that P. shigelloidesis
globally distributed8 ®. P, shigelloideshas
been imphcated a5 an oagent of human
gustroenteritis formore than o hall century,
andl there are increasing numbers of reporis
describinginfections  caused by this
microrganism 7. The most important vehicle
fortranamission of P, shugelloidesto humans
appears to be seafood 10, 11, thoughrecently
(rANSIMiSSin through contaminated
vegembles was described!2, The route of
entry into the human gastrointestinal tract is
throughthe ingestion of contwminated oo
or water.Most isolates from humans have
from stool cultures of patients with disrrhes
2Symptoms  associatedwithgastroenteritis
caised by P shigellidesinclude disrrhea,
vomiting,  abdomimalpam, and nausea,
ulthough chills, headache, and fever may
lso oecurl 3.

Severalvirulence factors have been
studied and deseribed in the litermiure. They
mcludeenteroloxing,  adhesions, Invisions,
enzymes, and other  products  sach
sstetrodotonin and histamine that moy be
implicated in seafood poisoning |4, The role
and contribution of these factors 1o the
overall pathogemicpotential of this micro-
organism ure not fully eluciduted yetl5 Most
clinical diagnostic laboratones concentrate
on recovery of classicaletological agents of
gastroentenitis, such as Salmonclla, Shigella,
andEscherichin coli, and P. shigellodesmay
thus be overlooked n a  routing
examinationol stool samples| 6.

P. shigelloidesstraing  are  usually
susceplible 1 second- and
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thirdgenemih onecphalosporins, nalidixic and  biochemicnl  characlerislics s
mond, guinolones, i recommended by 23, 37, 13,
tnmoxazole,chlorsmphenicol il Numbers of antibiotics for sensitivity
nitrofurantoin. Resistance to test were determined by Kirby Buuer disk
aminoghycosidesisvanable, Mozt P. diffusion method, and some of virulence

shugellondesstrmns priduce U -lactamase and
aretherefore  resistant o all  penicillin;
hiwever lhese iolales  wresusceptible 1o
penicillinsg in combination with -lactamase
imhibitors [ 7, 15,

Materials and Mfglggd_él

This smdy was conducted n the
period] from May 2012 o the end of Ajril
2013 m Salah Al-din city, One hundred and
ten stool samples were  collécted  (rom
patients with diarthea from Tiket Teaching
Hospital and out clhime centers, and twenty
mne water samples were collected from
twenty mine water aquariums monthly from
Muay 20012 o Aprl I013, that diffused n
Siluly Ad-hin cuy

The samples of study were collected
sccording 0 standard  averobiology
laborstory techniques. Stool collection was
aichieved wia  stenle plastic  contminers
provided with screw caps. The samples were
processed withan fwo hours of collection.
Stools were processed and anmalyred for
enteric bacteria on  the day of sample
collection Stmnchird culivre and
lentilication methods were used 1o ilenily
Pshigellowdesin the second day by using
short  laborstory  identification  scheine  as
shown in fgure |, vou can used this scheme
when identifying bacteria that encouniered
i chmical lsboratories. Samples  were
cultured on Blood wgar and
Salmonelia Shigella agar. Culiured  plates
were incubated overmight w350 Afier
mcubation  the  bacwenal  isolates  were
ientified according o s morphalogecal,

factors  were  investigated  for  all P
shigellondes isolates as recommended by 19-
20

For aguarium waler samples, the
Plate Count Technigues were useful for
enumerating the naturally egcurring baciena
Uuit exist in a particular environment 21,
This method detectz spatial and seasonal
vanatons in microbial populstioms and can
serve as & usctul source of isolates for
further stuidy,

Results and Discussion

lsnlation ond ldentification:

One hondred and  ten  dinrrhea
samples were collected, 24(22%) samples
from  Tiknt  Teaching Hospital a5 a
nosocaminl diarheal imfection and 860 TR,
samples were collected frem owr  clinie
venlers i Salak-Al-din cilles.
Plesiomonasshigelloideswere  detected i
A440%) cases and 66(60%) cases were
negative for P. shigelloides, as shown in
tiguee (2).

Alsa,  the sensonal vagation of
positive P shigelloides cases showed thae
these cases were detecied in May and June
more than other months for nosocomial
digrrheal infoction and the out-clinic cases,
s shown in ligures {4, §).

Plesiomonasshigellnidshas been
potated from ool samples of patients with
diarrhea 24, The present cross  sectional
siudy focused on the role and prevalence of
these bactera first as a cause of nosocomial
diarrheal infections and second as out clinic
diarrheal  infecuons. No  elear  resulis
menboned  the role of  Pshigellowdesin
nosocomial diarrheal infeetion but 22, 30
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mentioned that ihese baclena can  cause
nosocomal  dugrheal  infecuons
hospitalized patienis. with weak  omrmune
avslem.

Alzo  many  reasons  leads 1o
nosocomial diarrheal infection, the hands off
health care workers provide the major
source ol transmission of puthogens from
patient 1o patieni23, also oral ingestions
seems o be the mapor route of introdoction
of nosocomial pathogens into the intestinal
trsct 26, und we know thal most cases of P
shigelloidesdiartheal infections result from
enting foods  contmminated  wath  large
number of these hacteria 22

Once over growth of nosocomial
pethogens has been established in the colon,
fecal contamination results n spread to the
envitonment and patient’s skin, the density
of colomizition by pathogens may have
important implications for ransmission 1o
digestive systeml?

For the more, the inhibiting of
colonizution resistunce and overgrowth of
poicntial pathogens by antibiotics frestments
thatl are excreted into intestinal tract s the
most important  factor that may  disirb
colonization resistance of patients 18
Fimally contamination may be relaed 10
variely of factors that resull in reduced
standards of hygicne HoNg
hospitalizedpationts  (e.g.  sever  illness,
alteration of mental status, and debilimtion)
29,

For out-clinic patients current resufts
are more  than  mentioned by many
rescarchersi¥, 20and 31, they isolated P,
shigelloidestrom  ambulatory  patienis
16.5%, 3.3% and 13% respectively.
Infections caused by P. shigelloidesocour
mare commaonly among low-incopme groups
in poorer areasI2Alse several faclors can
contribute  t0 P, shigelloidesdiarrheal
infection.  the  duration  of  maternal
breastfecdimg,  food  and  environmental
contarmimations, maternal  education  and

employmeni, home locaion, Tamly mcome,
access o freated wiler and basic sanitiry
conditions, scasonal variations and  hosis
underlying conditions 33, 34, Furthermore
Pshigelloidesisolated from a wide range of
different ammals, such as freshwiter fish,
gouls, swine, cats, dogs, and also from fresh
viegetables, that may play an tmportant role
m P.shigellodesdiarrheal infechions |,

Chir study wias camied out on the end
of spring and summer, the most diarrheic
season in Irag, und because Trag is one of the
subtropical climaic countries where the P
shigellndesimy present year around 7.

Twenly  ning  dquanums  were
selected for this study, 10 detect the
prevalence of P shigellondesin  water
sumples that collected from these aquarums
that diffused m Salab-Al-din city. The water
sumples were collected monthly from each
aquarium. Mate count techmgue was domg
for cach water sample. As shown i hgure
(6) almost aquarium samples were positive
for P. shigelloidesin the end of spring
mionths and summer months than for autumn
and winter months.

The sccond targets of our study
prove the role of aguariums that diffused in
Salah Al-din citics i P
shigelloidesdiarrheal infection. We notice
the positive results: in water samples from
these asguariums  especally i summer
months, whichare similar with the paticnt’s
results, as zeen with previous figures. Also,
mast people who ate fishes taken from thas
aquariom 0 restaurants, espectally o the
spnng and summer monthswere suffering
from diarrhes that  may be due 1o
P shigelloides infection.
Plesiomonasshigellodesisfound imaguaibic
environments  primarily  freshwater  and
cstuarics  within  tropical and  lemperate
climates in summer months 22,

Age distribution:

As shown in table {1} the most age

that infected by P. shigellodeswas - adulis
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than children, and 0o positive cases with
infanl These results conlinmed by 13, he
mentioned  thal  most  cases of P
shigelloidesdiarmheal infection were adules.

Numbers of virulence factors were
ivestigated for all P. shigellodesisolales as
shown i teble (2). Al isolates were
produced  hemolysin  toxin,  andlipase,
whereas  all solates  do oot produced
gelatinase, DNase lecithenase, and urease.

These results were in agreement or
closed 1w those reported by other study
¥they determined the abilitv of P
shigelloidesto produce hemolvsin toxin, and
lipase. Hemolvsin toxin can utilize the iron
found i hemoglobim. Whereas the results of
urense wand gelatinese production  were
agreements with 19, 20, 3Band 39, they
referred thiat P. shigelloidesisolales cannid
produce Urease,  lecithenase, Gelatmase,
anilONase. P shigellodesappenrs 0 possess
a much lower virulence potential with low
symplomatic carmage rsfe among bumans
13,

The stamdard disk diffosion methed
wis used to determine the sensitivity of P.
shigelloidesssolates to several antibiotics, as
shown i Table {3). This table showed that
all  isolates were resistance  toAmikacin,
Ampicillin, Carbenicillin,
Cetouxime Gentanucin,  Rifampicin and
Streptomycm,  Whereas,  sensitive  for,
Chlvrmmphenicaol, Ciprotloxacin,
Trmethoprim, andNalidixic  acid.  For
Azthromyvin, tetracychine; and amoxicillin-
clavalunic  acid the nosocomal  and
ambulatory isolates were resistance, whereas
sensitive for aguarium isolates.

These resulis were close 1w those
repoited by other studies, which found that
most siraing  of these baclerium  were
mmultiresistant 20, This resull showed that the
chmical  solaes  were  mulliresistant 1o
antibiotics more than the aguariam isolales,
and  thes result B8 in agreement with

20 Antmucrobial  resistance o enleric
pathogens & of great mimporance o
developing warld, were the rate of diwrrheal
dhisenses is ghest 31, Studies lhave shown o
pencral resistance o the pemcillin class of
anhbiotics, but  wimethoprim are  active.
There are reports of resistance 1o more than
one aminoglyooside (ep gentamicin, nnd
amikacm) 1Y, 36, Hospitabized patients
currying  these resistant  isolotes  may
conlinue W carry them over prolonged
periods, and comtinued  comiage of such
isofales  ought  coninbule 1o ther
propagation both within and  outside  of
hasptal EIVIRONICTTE
30 Plesiomonusshigelloidesare tesually
susceptible to nalidizic acd, gumolones,
chloramphenicol, and tnmethoprm, whereas
resistance (o streplomycin, and rifampicin
IR, Treatment of P. shigelloidesassociated
mfcction should be guided by sensitivity
testing of the solate. Quinolones may be
used 1o treat I shigellosdesassociated
pastroenteritis und in some cases antibiotic
treatment has been shown o decrease the
duration of dimrrheal illness 138,

Conclusions

The results of this stody emphasize the
rmportance of P shigelloidesbactena in
causing infections diwrrhea i hospital or
oatpattent climcs. Hence, it 18 adwvizable o
be dagnosed routinely o all public and
private  hospital  lubs when other miore
eormmon causes were excluded. Malmirition
factor has hown o be main independent
risk fhctor for developing infection.
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also for ihe aguarum  larmers for  (her
assistance and cooperalion,
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Table (1) Age distribution for P. shigelloidesdiarrhesl in fectinn.

Age Nosocomial cases | Out-clinic cases
e -ve e Ve
Infant {< 1 yr) o 5 0 2
Children {1-14 yr) 2 B 15 17
Adult (> 15 yr) 5 ] 22 30
Total 7 17 a7 49
| Table (2); Viealence Tactars for P, shigelloidesisolates,
Isolate Hemolysin | Lipase | Lecithenase | Urease | Gelatinase | DNase |
P, shigelloides 1] + . = 5 =
 isolates
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H chtufconplene h-ui:r;ur}. =)y absence i presence, [V avsecaminl, O oui-clinic, W waier.
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Table (3): Antibacierial resistance of P, shigelloidesisolates.

| tsolate | AK [ AMP [PY ] CTX | C [CF| GM [ TR | TE [ NA | RiF | AZM [AMV [§
| MW7 | R | R |R| R [S|IS|RIS[R[S|R]| R R | R
C1-€37 | R R |R| R |[S|S|R[S[R[S|R]| R R |R|
wiwn| R | R [R] R [S|STR [S|SIS|R]| 8§ | s |R
R: Resistanee, S:Semxisive. N nospcemisl,

L C: auteclinie, Wi water AK:tmibucin, AMP:Ampiciliin, PY:
Carbencilin, CTX: Ceforavime, C: Chiovampheniced, CF; Cipraffoxacin, GM: Gentamicin, TR: Trimethoprim,
FE: Tetracpeting, NA: Nalidivie acid, RiG Rifompicine, AZM: dzithrompein, AMV: Amoxycilline-clovalonic

cictel, SN irepriompin

Sampile Culture
Biood agar 4 £.5 agar
-E-r.nlﬂhh
H‘“
Hanging Drop test
moile
Gxidase tesl
|
Coblorms Stirning lest
e ] e
I I
Vibric Asromonas spp. &
spp. P. shigeiiioas
I
inosiol lermeniation fest
e | - | I**n:
Asrmonas spp. P shigelloigs

Figure (1) Luborutory identification scheme for P, shigelloides .

W Fositiee caset
for
ihigeligides

W fNegalive Cases
far P

shigelioides

r]

Firgl:r: (2): The prﬂfnltmw ol P, shigelloiges among current diarrhes cases.

For nosocomial cases, 7(29%) were P.shigelloidesand for uu'l;;:llinirrum

37{43%) were Pushigelloidesas shown in figure (3).
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as
(57%)

37

| mwith L
Plesiomonas

infection

17
B without — {71%)-
Plesiomonas

infection

7
— [29%) -

Out-clirbc casas Mosocominl cages

Figure (3): The disteibution of positive and negative cases among hoth out=climic and
nosucaniial cases,

——negative
nosocomial cases

—— positive
nosocomial cases

333

Flgurc {4): The distribution seeordlig to seasonil variati

for positive nusocomial cases.

B | sap12]
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Figure (5): The distribution according to seasonal variation for pesitive out-clinic cases,

—pasitive isolates
for Pleslomonas g 11
pp
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Figure iﬁ‘_l: the disiributivn of pusitive aguariuin samples according o SeHsOns.
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