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Abstract

The present study aimed to know the efficacy of a ntisera of Pseudomonas
aeruginosa and Salmonella typhimurium in protect burn mice against Pseudomonas
aeruginosa infection.

Twenty mice have been used (6-8 weeks age) and exposed to burn wound by hot
water (1.5x1.5cm? 90°C). After 24hrs, the animals were divided randomly into four
groups equally. The 1%, 2" and 3" groups were inoculated with 0.3ml of bacterial
suspension contain 1x10° cfu/ml, under the burn area. Immediately, the 1% and 2"
groups were inoculated 1/V with 0.1ml of antisera of S.typhimurium and P.aeruginosa
respectively. The 4™ group was inoculated with 0.3ml of sterile normal saline under the
burn area as hegative control group.

The results showed that all infected-non-passive immunizaed animals died during
24-96hrs post-burn wound infection with heavy bacterial isolation from examined
internal organs and sever pathological lesions characterized by neutrophils infiltration in
the stroma of the tissues. Congestion of blood vessels with neutrophils in their lumen
was seen, in addition to degenerative and necrotic changes as well as thrombus in the
blood vessels in some organs while infected-passive immunized animals were survived
with good healthy as well as no bacterial isolation and no or mild pathological lesions in
their internal organs.
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Introduction

Burns are one of the most common and devastating forms of trauma, in united
states, about 5000 patients die each year from burn-related complications.

In patients with sever burns over more than 40% of the total body surface area,75%
of all deaths are currently related to sepsis from burn wound infection or other infection.

Significant thermal injuries induce a state of immunosuppression that predisposes
burn patients to infectious complication (2) bacteria rapidly colonize open skin wound
after burn injury. M. O colonizing burn wound originate from the patients endogenous
skin and gastrointestinal and respiratory flora(3) as well as M.O may be transferred to
patients skin surface via contact with contaminated external environmental surface(4).

Gram-negative bacteria, such as Pseudomonas aeruginosa, from patients
gastrointestinal tract flora rapidly colonize the burn wound surface in the first few days
after injury(5). The antibiotic resistance showed by this M.O and morbidity in patients
which has encouraged into the development of vaccines affective (active and or
passive).the development of vaccines for P. aeruginosa infections has become hindered
due to complexity of the organisms pathogenesis elaboration of wide array of virulence
factors such as'(cell-associated adhesions), alginate, pili, flagella and lipopolysaccharide
as well as extracellular factors (6).

The 0-side chain portion of LPS/ principal target of immune response including
many subgroups of this microorganism,has become identified and based on different of
saccharide composition and structure of the O-Ags, the complexity is the bases for
problem associated with developing LPS vaccine(7). Al-kmisi,(8) reported cross
protection between P.aeruginosa and S. typhimurium in mice, therefore the present
study attempt to use anti-sera against S.typhimurium and P.aeruginosa in passive
immunized against burn wound infected with P.aeruginosa.

Materials and Methods

- Bacterial isolates: Salmonella typhimurium and Pseudomonas aeruginosa isolates
were obtained from the unit of zoonotic disease of collage of Vet. Medicine,the
biochemical tests were done to these isolates to confirm their diagnosis and
identification (9).

- Culture Media:Blood agar base, brain heart infusion broth and agar, and
Pseudomonas agar base, these medias were prepared according to the production
manuals. Whole S,.typhimurium soniccated antigens(WSSAgs) have been prepared
according to Mitove, et al.,(10). Extracellular secretion antigens of P.aeruginosa
was prepared according to Al-kmisi,(8).

- Determination of the challenge dose: The preparation of bacterial suspension of
the counting was made using Miles, etal.(11) method.

- Preparation of anti-sera: 20 white mice both sex were randomly divided into two
groups equally, the 1% group was twice immunized with WSSAgs, S/ C (2mg/ml
concentration of protein) with 2 weeks intervals, the 2" group immunized as the 1%

24



no

group but using extracellular secretion of P.aeruginosa.at 30 days
postimmunization, blood was collected via intracardial puncture from each
anesthetized immunized animals, the samples were allowed to stand at room
temperature for 4 hrs and then were incubated overnight at 4°C, then kept in
standing position ,then centrifuged at 3000 rpm for 3 minutes, stored frozen until
used.

Determination of antibodies titer: Titer of antisera was determined according
Hudson and Hay(12).

Experimental design: Twenty white mice, both sex, 6-8 weeks age were exposed to
burn via boiling water (90°C for 10 second, after preparation 1.5X1.5cm? skin area
in right flank region, about 15% of the total surface area of the mice), at 24hrs post-
burn, the animals were randomly divided equally into four groups and treated as
following:

The 1% group was inoculated S/C with 0.3 ml of bacterial suspension contain
1x10%fu of P. aeruginosa under the burn and immediately passive transfer of
sterilized undiluted antisera (S. typhimurium Abs) by Millipore filter 0.45 mm of
pooled antisera 0.1 ml/iv, via dorsal tail vein(titer of Abs 51.2), antihistamine (0.01,
1/M with 1ml of normal saline.

The 2™ group was treated as the 1% group but antisera of P.aeruginosa was used.
The 3" group was inoculated with same route and dose of P.aeruginosa only as 1%
group and served as control positive group.

The 4™ group inoculated with 0.5ml of sterile normal saline S/C under the burn and
served as negative control group. At 20 days post-burn infection, all animals were
sacrified, postmortem examination done and recording any gross lesions,pieces from
internal (liver, lung, spleen, kidney and heart) were taken for bacterial isolation and
other pieces(1x1x1cm) fixed in 10% normal buffer formalin for 72 hrs then used the
routen procedure for histopathological section preparation according to Luna.

Results
Clinical finding and bacterial isolation: The results showed that all animals of
control positive group were died during 24-96 hrs post-burn/infection with heavy
bacterial isolation from examined internal organs, while all animals which were
infected burn wound and passive immunized with antisera of S.typhimurium or
P.aeruginosa remain survive during the cource of the experiment with healing of the
burn wound. No bacterial isolation was recorded from examined internal organs at
20 days post-burn wound infection.
Pathological changes: Congestion of most examined organs was the main gross
lesions in the infected non-immunized animals while these lesion was not recorded
in the examined organs of animals in both infected -passive immunized groups.
Histopathological examination.
Infected-nonimmunized animals:
Liver: The liver showed congested central veins and sinusoids with neutrophils in
their lumen as well as multiple area of coagulative necrosis characterized by
pyknotic or disappeared neuclei of hepatocytes (Fig. |) together with thrombus in the
blood vessels.
Kidney: Microscopic section revealed congested of blood vesels between renal
tubules with neutrophils in their lumen (Fig.2), together with acute cellular
degeneration characterized by vacuolation of the cytoplasm of epithelial cells lining
of renal tubules and narrowing or occluded lumen of the renal tubules, in addition to
neutrophils infiltration in the interstitial tissue(Fig.3).
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3. Lung: The histopathological examination of the lung showed large amount of
neutrophils aggregation in the interstitial tissue in the animal died at 4 days post-
infection as well as increased thickness of interalveolar septa due to congestion of
capillary blood vessels and neutrophils infiltration (Fig.4). In addition to thrombus
was seen in the blood vessels.

4. Spleen: The spleen showed neutrophils infiltration in the congested red pulp with
modereate depletion of white pulp.

5. Heart: There is congestion blood vessels between muscle fiber with inflammatory
cells in their lumen (Fig.5).

6. Infected-passive immunized animals: Animals were infected their burn skin
wound and treated with antisera of P. oeruginosa or S. typhimurium showed no clear
histopathological lesion in their examined organs such as kidney (Fig.6), heart and
lung, however, liver showed proliferation of kupffer cells with few mononuclear
cells aggregation around central veins (Fig.7) in addition, hyperplasia of white pulp
of spleen was also recorded (Fig.8).

Fig. (I) Histological section in liver of one animals at 24hr post-burn infection
showed congested central vein and sinusoids with neutrophils in their lumen (a) in
adijition to coaqulative necrotic of hepatocvte (b) (H&E40X).
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Fig. (2) Histological section in the kidney of one animals at 24hr post burn
infection showed congested of blood vessels between renal tubules with

neutrophils in their lumen (a) (H&E40X).
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Fig. (3) Histological section in kidney of one animal at 48hr post infection showed
acute cellular degeneration of epithelial lining cell of renal tubules(a) with
neutrophils infiltration in the interstitial tissue and in luman(b)of B.Vs. (H&E40X)
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aggregation of neutrophils in interstial tissue(a) with increase thickness of
interalveolar septa (b).(H&E40X).
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Fig. (5)Histological section in heart of one animal at 24hr post-infection showed
congested blood vessels between muscle fiber with few neutrophils in their
lumen(a) (H&E40X)
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and treated with antisera of S. typhimurium showed no clear pathological lesions
(H&E40X).

Fig. (8) Histological section in spleen of one animal at 96hrs post burn infection
and treated with antisera of P.aeruginosa showed hyperplasia of white pulp (a)
(H&E40X)
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Discussion

The death of infected non immunized animal during 24-96hrs post-burn/infection
with P.aeruginosa indicate that the animals were infected with virulent pathogens that
proliferation in the burn area and overcome innate immunity and disseminated to
internal organs that cause bacteremia, septicemia and septic shock and death of infected
mice ,this results supported the investigation that mentioned by Allan et al.,(14) who
explained that the P.aeruginosa is extremely efficient at colonizing burn wounds,
spreading systemically, and causing sepsis, which often results in a systemic
inflammatory response, multiple-organ failure and death.

The heavy bacterial isolation from examined organs may be due to large number of
these bacteria ,that heavily proliferated in burn area, reach to internal organs.

As a result of thermal destruction of the skin barrier and concomitant depression of
local and systemic immune responses as well as the burn wound surface is a protein-
rich media to bacterial growth, this idea was agreement with Gamelli etal.,(15) and
Nathan et al., (16) who investigated that the avascularity of the eschar results in
impaired migration of host immune cells and restricts delivery of systemically
adminsistered antimicrobial agents to the area, while toxic substances released by eschar
tissue impair local host immune responses.

Our results was consistent with (3) who showed that by 24 hr post burn/infection,
P.aeruginosa CFU in the eschar increase from IX10*CFU/qg tissue (infecting dose) to
approximately 1X10°CFU/g tissue and can also be isolated from the liver and by 48 hr
post-burn/infection, the majority of mice succumb to the infection.

The present study revealed that the main histopathological lesions in the examined
organs were thrombus,congestion of blood vessels and neutrophils infiltration/this
results may be due to the virulence factors of P.aeruginosa which induced cytokine
storm and these observation agreed with Steinhauser et al.,(20) who explained that the
inflammatory response of P. aeruginosa infection is characterized by vigorous
neutrophils response,elevates neutrophil elastase activity, LTB4, IL-l, IL-6, IL-8/TNFa.
Essner et al.,(21) revealed that the combination of thermal injury and P.aeruginosa
infection results in an acute and exaggerated inflammatory response that is
characterized by elevated mRNA levels of several cytokine and chemokine genes and
this cytokine storm can be detected locally in the skin and systemically within the livers
of burned -infected mice by 24h postburn/infection.

Syndecanl (Sdc-l) is a major heparin sulfate proteoglycan present on many host
cells and this factor can be cleaved in a process termed ectodomain sheding and results
in the release of intact, soluble proteoglycan ectodomains that have diverse role in
innate immunity, thermal injury results in shedding of cyndecanl from host tissue(14).
Also LasA produced by P.aeruginosa activates syndecan 1 sheding(22). Shed Sdc-1 is a
decisive host factor contributing to P.aeruginosa pathogenesis in burn wound infections
and play a role in the blood vessel invasion and subsequent systemic spread of
P.aeruginosa(23). Shed Sdc-1 is known to regulate the expression and function of many
cytokines(24). It stimulates the release of TNFa, IL-Ib AND 1L-6 from dendritic cells
and IL-1,IL-12 and PGE2 from macrophages(24). These above observations were
supported the bacterial isolation and pathological changes in the present study.

The results of bacterial isolation and pathological examination of the internal
organs of burn/infection animals with P.aeruginosa and treated with antisera of
S.typhimurium or P.aeruginosa indicated that the passive immunization are highly
effective in destroying all M.O in the blood circulation and this results supported the
observation of Al-kmisi,(8) who revealed that passive immunized mice with antisera of
P.aeruginosa or S.typhimurium protected the animal against infection by both of these
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organism) and he suggested that a present specific cross -protection among these
microorganisms.

Kaniga et al.,(25) recorded that the amino terminal domain of salmonella invasion
protein-P(SptP) showed a sequence similar to that of the ribosyle-transferase exotoxin S
from P.aeruginosa, according to these idea we suggested these protein may be elicited
Antibodies share between these two microorganisms.

Passively administered Abs, exerts their protective action in a number of ways, it is
recruitment of the complement pathway to destruction or removal of the
microorganisms/Abs bound to bacterial surface and promotes opsonophagocytosis ,also
Abs neutralized the bacterial toxin and facilated its removal by phagocytic cells,in
addition, Abs initiated Abs dependent cell mediated cytotoxicity(26).

In early infection, P. aeruginosa is considered extracellular pathogens, there fore
we suspected that the administration of antisera of P.aeruginosa or S.typhimurium play
role in destruction of these pathogen ,these idea consistent with previous studies which
explained that prophylactic intravenous administration of monoclonal antibodies
directed against OMP F of P.aeruginosa protective against corneal damage(27).

Our results supported the investigation of Neely et al.,(28) who showed in a burn
mouse model, that Abs elicited from immunization with PcrV enhanced survival of
mice challenged with different serogroups of P.aeruginosa.
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