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Abstract:

Klebsiella pneumoniae is an important member of the Klebsiella genus in the
Enterobacteriaceae family. It is a type of bacteria that can survive with or without

oxygen, not motile, has a rod-like shape, and is classified as gram-negative.

Thirty male rabbits used in study and divided into three groups: 1 group (GI):
given (1CC /animal) an oral dose of phosphate buffer saline (PBS) by a stomach tube as a
control group for 60 days, 2" group (GII): One dose weekly were given 1CC viable K.
pneumonia (1 X 10° CFU/mI) orally by stomach tube for 60 days, 3" group (GI11): twice
dose weekly were given 1CC viable K. pneumonia (1 X 10°® CFU/ml) orally by stomach
tube for 60 days. After 60 day of experiment the tissue sample from lung were taken for
pathological examination & stained by hematoxylin & eosin stain.

The results in 2" group showed edema, interstitial pneumonia, hemorrhage with
ballooning emphysema, severe infiltration of mononuclear cells, congested of blood
vessels with interstitial pneumonia, While in 3™ group showed emphysema, artery
arteriosclerosis with granuloma, fibrosis of bronchus, hyperplasia of epithelium and

alveoli atelectasis.

The aim and importance of this to explain the effects of K. pneumonia on lung

tissue after exposure orally.

Keywords: Klebsiella pneumonia, liver and kidney, pathological changes ,Albino
male rabbits, Vitek-2 technique
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Introduction: newborns and critical care units (ICUs).

Klebsiella pneumoniae is a Klebsiella species can readily invade

pediatric patients. The principal sources

Gram-negative rod, facultative
anaerobic, non-motile, possessing a of nosocomial outbreaks are colonization
prominent  polysaccharide  capsule, of the intestines and the oropharynx. In

ubiquitous endemic pathogen. It is fact, it has been noted that K. pneumoniae

regarded as one of the most significant is a common cause of infections in people

the who have indwelling urinary catheters.

(4&5).

members of Enterobacteriaceae

family's Klebsiella genus, which is found

in the gastrointestinal tracts of both K.

pneumoniae  caused

people and animals as normal flora and
is responsible for recurring infections in
both animals and immunocompromised
humans. The majority of Klebsiella

species infections are brought on by

severe pathological changes in different
organs of the host, particularly lung
tissue, kidneys, and GIT. These lesions

may be related to its pathogenicity and

virulent  factors. A pathogen's
eating tainted food, such as rotten pathogenicity is defined as its capacity to
seafood or tainted water (1&2). cause disease, and its degree of

Additionally, Klebsiella pneumoniae
typically live in soil, water, and plant

environments ( 3).

In neonatal facilities, Klebsiella
has become a prominent nosocomial
infection. Additionally, extremely
problematic are nosocomial Klebsiella
infections,

especially in  premature
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pathogenicity is determined by its

virulent components. The terms are

synonymously applied (6).

Vegetables could potentially
harbor K. pneumoniae bacteria. Raw
veggies are frequently included in salads
and other dishes. Klebsiella pneumoniae

is often present in the oral cavity, skin,
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and intestines and is also prevalent in
healthcare environments and medical
equipment (7).
Materials and methods:

After

period, this investigation was carried out

the two-week adaption

in the animal house of the department of

internal  medicine and preventive

medicine at the University of Diyala's

of Veterinary Medicine;
University of Diyala. The sample
centrifuged at (3000 rpm for
three minutes), floating was
neglected, and apart of sediment
taken by loop and cultured on
media (MacConkey, nutrient &
EMB) for 24 hours at 3 °C in

incubator.

Faculty of Veterinary Medicine. A total 2- Blood samples from 125 patients
of 30 male rabbits were divided into were placed in a specific
three groups: 1% group (GI): given (1CC container with BHI broth for

/animal) an oral dose of phosphate buffer
saline (PBS) by a stomach tube as a
control group for 60 days, 2™ group
(GlI): One dose weekly were given 1CC
viable K. pneumonia (1 X 10° CFU/mI)
orally by stomach tube for 60 days, 3"
group (GIHII): twice dose weekly were
given 1CC viable K. pneumonia (1 X 10°
CFU/ml) orally by stomach tube for 60
days.

Isolation of Klebsiella pneumoniae

from human samples:

Isolation from Urine, blood and stool

specimens.

1- Urine: 5-10ml,

which were collected in sterile

urine samples

tube, transport to the laboratory,
Department of Medicine; College
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accelerated growth. The samples
ranged in volume from 2-4 ml for
patients under ten years old to 5-
10 ml for patients over ten years
old, then put in a bacterial or
alert apparatus to detect the
presence of bacterial infection.
After that, take a droop by
syringe and put on a culture
media plate, then incubate in an
incubator overnight at 37 °C
(Analysis done in the
microbiology department in Al-
Batol hospital). The VITEK-2
utilized to

identify  the

technology was
automatically
isolated
microorganisms.(Biomeriux,

Germany) (8).
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3- Stool specimens: 2 grams formed
2 mL

specimens);

stool or liquid stool

(preferred were
collected in a sterile clean, dry,
plastic jar, using an applicator
swab, collected a small amount
of feces. from areas with visible
blood or mucous, if present.
which were cultured over surface

of nutrient, MacConkey,

by
streeking method, Incubate all

Sabroied dexroied agar
media at 36°C in incubator for 24

hours (overnight) (9).

Vitek-2 is a smart colorimetric
method used for the identification of
clinical isolates by a computerized

microbiology program system (10).
Preparation the experimental dose:

The infective dose of Klebsiella
pneumoniae required to induce infection

in experimental animals was determined

Histopathological changes
examination:

After 60 days of experiment,
samples of one centimeter in length were
obtained from lung and fixed in a 10%
formaldehyde solution for a duration of
72 hours. Immediately after the lung
were extracted, the specimens were
rinsed with tap water prior to further

processing.

This included increasing the
alcohol concentration from 70% to a
pure 100% for a duration of two hours at
each concentration. The tissues were
then treated with xylol to remove any
impurities. Finally, the tissues were
saturated with semi-liquid paraffin wax
at a temperature of 58 °C, which was
The

into sections

done in two separate phases.
specimens are divided
using a rotating microtome at a thickness
of 5 mm for all kinds of tissue. The

hematoxylin and eosin (H & E) stain was

using the McFarland method, After the applied to all tissues for staining
mixture was well-shacked, it was stored purposes (13).
at 4°C in the dark in a test tube with a

Results:

screw top. Before used, the solution is
well mixed to produce a turbidity equal
to 1 x 106 CFU/ml, which is used to
turbidity.

compare it to bacterial

(11&12).
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Control group: Not significant any
pathological changes in lung.
2" group: Showed edema, interstitial

pneumonia, hemorrhage with ballooning
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emphysema (fig. 1), in other section infiltration of mononuclear cells with
showed mononuclear cells infiltration interstitial pneumonia (fig. 4), congested
with thickening artery and edema (fig. of blood wvessels with interstitial
2), also showed increase in epithelial pneumonia (fig. 5).

column cells of bronchus (fig. 3), severe

Fig. (1): Histopathological section of lung in 2nd group showed A- Ballooning
emphysema, B-Hemorrhage (H & E stain; X20).
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Fig. (2):Histopathological section of lung in 2nd group showed A- mononuclear cells

infiltration B- thickening artery C- edema (H and E stain; X20).

Fig. (3):Histopathological section of lung in 2nd group showed A- Blood vessel (artery)
congestion &thickening B- Increase in epithelial column cells of bronchus (H and E
stain; X40).
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Fig. (4):Histopathological section of lung in 2nd group showed A- interstitial pneumonia

B- Mononuclear cells infiltration (H and E stain; X40).

Fig. (5):Histopathological section of lung in 2nd group showed: A- Interstitial pneumonia
B- Congested Blood vessels C- bronchiectasis (H& E stain; X20).

3" group: Showed emphysema, artery arteriosclerosis with polymorphic cells (fig. 6),
also showed emphysema, interstitial pneumonia, arteriosclerosis and emphysema (fig. 7),
in other section also showed fibrosis of bronchus, hyperplasia of epithelium with
emphysema (fig. 8), also showed arteriosclerosis, alveoli atelectasis, hemorrhage and

emphysema (fig. 9).
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Figure (6): Histopathological section of lung in 3nd group showed: A- arteriosclerosis B-
Polymorphic cells infiltration C- Emphysema (H&E stain; X20).

Figure (7):Histopathological section of lung in 3nd group showed A- Arteriosclerosis B-

Interstitial Pneumonia C- Emphysema (H&E stain; X40).

Diyala Journal for Veterinary sciences 25 Vol.2, No.3, September,2024



Diyala Journal for Veterinary sciences [
Open Access Journal Published by College of Veterinary Medicine V
University of Diyala, Iraq

o G -

P-ISSN: 2410-8863 Dipefeipt Tty s
E-1SSN:2958-6178
Vol. 2, NO. 3, September 2024

Figure (8):Histopathological section of lung in 3nd group showed A- Hyperplasia
epithelium B- Fibrosis of bronchus C- Emphysema (H&E stain; X20).

Figure (9):Histopathological section of lung in 3nd group showed A- Arteriosclerosis B-

Alveoli atelectasis C- Hemorrhagic D- emphysema (H&E stain; X20).
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Discussion:

The histopathological changes of

lung by K. pneumonia infection showed

the primary marker of inflammation in

the lung.

The severe pneumonia with

edema, interstitial pneumonia, infiltration of mononuclear cells (MNCs)
hemorrhage with ballooning after infection by K. pneumonia , this
emphysema, dilated blood vessels, results agree with (17) who recorded that

mononuclear cells infiltration with

thickening artery, increase in epithelial
column cells of bronchus, hyperemia of
artery, interstitial pneumonia  with
emphysema, thickening in interlobular
septa, also showed congested of blood
arteriosclerosis,

vessels, artery

granuloma, fibrosis of  bronchus,
hyperplasia of epithelium and finally
alveoli atelectasis and bronchiectasis,

these results agree with (14&15) who

the respiratory response against K.

pneumonia infection lead to release
caspase-11, also agree with (18) who, a
few hours after being infected with K.
pneumonia, displayed severe acute
inflammatory changes in mice. These
changes were characterized by fibrin,
edematous fluid present in interstitial
tissues, blood vessel congestion, and

PMN infiltration, primarily neutrophils.

In response  to  chronic
showed most of the above results. ; )
inflammation brought on by K.
Also these results agree with pneumonia, there is a rise in macrophage
(16) who showed that the infected mice activation and recruitment to the

with K. pneumonia showed lung
inflammation in response to gut injury,
Increased granulopoiesis in the spleen
expands circulating neutrophils, which
infiltrate the lung and the colon. This
may indicate a spillover effect where
neutrophils produced to respond to the
gut insult also infiltrate the lungs and
subsequently promote inflammation and

lung damage. Neutrophil infiltration is
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infection site. This leads to an increase
in proinflammatory cytokines,
particularly TNF, which is the primary
signal essential for the formation of
granulomas. The theory put forth by (19)
who showed how a K. pneumonia
infection can lessen the host's innate
by
cytokines, is

immune  response generating

proinflammatory also

supported by (20).
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Furthermore, the study's findings
are consistent with those of (21) who
noted significant lung damage 48-72
hours after infection, showing blood
vessel congestion and
polymorphonuclear cell infiltration in
mice infected with K. pneumonia.
Additionally, 1 concur with (22) who
demonstrated that female sick mice
exposed to ozone exhibited a greater
inflammatory response in their lungs
than did male mice. Furthermore, (21)
demonstrated increased lung intra-
alveolar septal thickness as a result of
infiltration  and

inflammatory  cell

clogged capillary blood vessels.

Finally the histopathological

changes of lung in this study agree with

Conclusion:

The lung infection caused by K.
pneumoniae resulted in changes to the
histology of the lung tissue and an
increase in proinflammatory cytokines,
the
the

particularly TNF, which was

predominant indicator of

development of granulomas.
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