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ABSTRACT

The Providencia rettgeri (P.rettgeri) is an opportunistic pathogen of human and
animals and has a clinical importance as a nosocomial pathogen causing infections in
the urinary system after catheterization and in immunocompromised patients less than
human feces, bile and sputum. To estimati the pathogenic role of P.rettgeri in mice
post-infection intraperitonial infection (I/P). thirty mice from both sexes, aged 6-7
weeks and weight 25-30 gm. were infected I/P by a whole bacterial suspension of
P.rettgeri 0.5 ml (containing 1x10® CFU/ml), the negative control group injected I/P
with (0.5 ml) PBS,five mice were sacrificed after (24, 48hrs. and 4,7 and 14 days)
post-inoculation, also (n=5) were considered as negative control group, for
histopathological examination. The histopathological changes at 24,48hrs until 4 days;
recorded mild to moderate acute inflammatory cells reaction, edema, fibrinous
exudate. At 7&14 days there was also necrosis and focal aggregation of mononuclear
cells. Strong pathogenic role of P.rettegri in induction acute inflammatory response in

experimental lab mice.

INTRODUCTION

The genus Providencia are gram-negative opportunistic pathogens that have been
isolated from a wide variety of environments and many living beings ranging from
humans, insects, sea turtles and shark mouths (1, 2).P.rettgeri, have been isolated
from human stool samples both as part of the natural human gut flora and as the cause
of traveler’s diarrhea (3),also has been isolated from nosocomial urinary tract
infections(4),prominent among the microorganisms isolated from healthy and ill

captive reptiles. These bacteria can remain dormant and become invasive when
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conditions decrease the immune resistance of the host and/or follow primary viral

infection.

Providenciarettgeriare urease positive, as are some strains of P. stuartii. P.
rettgeriand P. stuartiiwere originally subdivided based on urease production (5).In
contrast to P. stuartiiand P. rettgeri, P. alcalifaciensis an invasive enteric pathogen
and implicated as a cause of diarrheal disease (6).The experiment was designed to
improve the pathogenicity of Providenciarettgeri by studying the main
histopathological changes that occurred post intraperitoneal infection with

apathogenic strain of P. rettgeriin white mice.

MATERIALS AND METHODS

1- Bacterial isolate: was obtained from the College of Science , University of
Baghdad .Diagnosed and purified on their selective media (MacConkey agar, Xylose-
Lysine-Deoxycholate agar), grown in nutrient broth in order to estimate the CFU/ml

(effective dose)(7).

2- Lab animals: Thirty white mice were taken from (Biotechnology lab center of Al-
Nahrin university), weight about 20-30 gm., they were housed and adapted in the
animal house of the College Veterinary Medicine, University of Baghdad.

3-Histopathologic examination was according to (8).Tissues were obtained from

liver, kidney, lung, intestine, brain, muscles and skin.

4- Experimental design: Thirty white mice were divided randomly into five groups
(in each group five mice) according to the time of sacrificing post-infection at
24.48hours.,4days,7and 14days injected intraperitonealy with 0.5 ml (1x10°
CFU/ml).Sixth group was treated with sterile PBS as negative control group.

RESULTS

Histopathological examination:
the prominent features of P.reftgeri infection different tissues revealed acute
inflammatory reaction at 24, 48 hours and 4 days extended to day 7 post-infection;

characterized by diffuse infiltration of polymorphoneutrophils (PMNs) sometimes in
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small focal aggregations, congestion of blood vessels (dilated and filled with blood
and few PMNs,fibrin with edema,also there are variable lesions according to the
duration of infection:

At 24 and 48 hours post infection;

Mostly the internal organs(liver, kidney, lung, intestine, brain, muscles and skin)
appeared acute inflammatory response, predominantly consisted from PMN
sinfiltration, presence of fibrin, congestion of blood vessels and contained
PMNs(Figure-1), abscess formation also at 48 hrs spots infection (Figure-2).In kidney
severe acute cell swelling of tubular lining epithelial cells (Figure-3)and
desquamation of epithelial cells, the glomerular tufts showed bluish-spots may
represented the infected bacterial colonies, diffuse infiltration of neutrophils or focal
aggregations in interstitial tissue. The pulmonary tissue showed acute bronchitis and
bronchiolitis, characterized by sloughing of epithelial lining cells with infiltration of
PMNs and fibrin, severe hemorrhage and congested blood vessels (Figure-4).At 48
hours the site of injection and adjacent sites of the skin appeared with severe acute
suppurative dermatitis (Figure-5).

At 4 days;

The same histopathologic changes that occurred post 24 and 48 hours from
infection were showed in liver, kidney, lung, intestine, muscles and skin,also
acutemeningitis seen was characterized by thickening of meninges due to infiltration
of inflammatory cells mainly PMNs and congestion of blood vessels (Figure-6),also
there is focal aggregation of glial cells (gliosis) in brain parenchyma (Figure-7).

At 7 and 14 days;

Also seen periglomerulitis characterized by infiltration of PMNs and mononuclear
cells mainly lymphocytes,the latter focally infiltrated between renal tubules and
necrosis of renal epithelial cells (Figure-8) and presence of protein acious material
(hyaline casts)in the lumen of renal tubules.The intestine showed enteritis
characterized by infiltration of mononuclear cells in lamina properia (Figure-9).The
infected skeletal muscles were severely inflamed necrotized, with hyalinization of

muscle fibers and atrophy (Figure-10).
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Figure-1: microphotograph of liver at 24 hours post infection; presence of neutrophils
and fibrinin the dilatedportal vein (w9 ), and in the stroma of portal area (H&E
stain,40X).

Figure-2:microphotograph of liver at 48 hours post infection;with abscess (=) in
hepatic parenchyma (H&E stain,40X).
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Figure-3:microphotograph ofkidney at 24 hours post infection; with acute cell
swelling of lining epithelial cells &), severe congestion of renal blood vesselswhich
contained neutrophilsand fibrin fibrils (H&E stain,40X).

Figure-4:microphotograph oflung at 48 hours post infection; severe hemorrhage e=3»)
(H&E stain,40X).
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Figure-5: microphotograph ofskin at 48 hours post infection; showed acute
suppurative dermatitis (H&E stain,40X).

Figure-6: microphotograph ofbrain at day 4post infection; acute suppurated meningitis
) (H&E stain,40X).
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Figure-7: microphotograph in brain at 48 hours post infection; gliosiswith abscess
»)(H&E stain,40X).

Figure-8: microphotograph ofkidney at 7&14 days post infection; showed necrosis
(== ) of renal tubular epithelial lining cells (H&E stain,40X)

16



Bas.J.Vet.Res.Vol.15,No.2,2016. ISI Impact Factor:3.461

Figure-9: microphotograph ofintestine at 7&14 days post infection; showed heavy
infiltration of mononuclear cells (=) in the lamina properia(H&E stain,40X).

Figure-10: Massiveatrophic necrosis of skeletal muscles (left side) and
heavyinfiltration of PMNs,with hyalinizationafter 14 days of infection (== )(H&E
stain, 400X).

DISCUSSION
The current results explained the serious pathogenic effects of P.rettgeri post
intraperitonial infection in mice at different times ;involved most of the internal

organs in which the histopathological changes were severe acute inflammatory

reaction (9) exclusively during 24-48 hours post infection; characterized by
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infiltration of polymorphneutrophilic cells(PMNs) and fibrinous exudate that
mayexpressed the strong virulence factors of the present bacterial straininactivationof
the complement components to induce humoral immune responses increased the
migration of PMNs in order to phagocytize the foreign agents (bacteria) from the site
of injury, evenly caused liquaifactive abscesses lesions, that agreed with (10) who
reported the same histopathological changes from congestion and edema, hemorrhage,
infiltration of PMNs (signs of acute inflammation).P.rettgeri is a gram-negative, urea-
splitting organism which has been known to cause urinary trac tinfections and
bacteremia, especially in immunosuppressed patients (11). (12)they reported the
causative agents of bacteremia in hospitalized patients was due to P. rettgeriand P.
stuartiiso Providencia bacteremia was primarily occurred; in elderly patients with
cerebrovascular disease, indwelling urinary catheter which lead to UTIs,and more
fatal in cases with primary bacteremia, and frequently occurred with poly microbial

infection, making the selection of appropriate empirical antibiotic therapy difficult.

The epithelial cells of internal organs appeared with severed generation, acute
cell swelling, vacuolation even necrosis in other tubules that may explained the toxic
injury (O2 deprivation by the action of free radicals (super oxide)that released by LPS
from sick cells (infected cells) (13).Urease production is not characteristic of all
Providencia species, only P. rettgeri strains producing urease (14) that reported from
the researches deals with UTI and that clear in current study from the renal
pathological changes; degeneration and necrosis of lining epithelial cells of renal

tubules especially at 7-14 days post infection.

Conclusions:
The current result srevealed the important histopathologic changes of acute

inflammatory response caused by P. rettgri post intraperitonial inoculation.
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