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Abstract

This study was conducted to evaluate the effectiveness, immunogenicity and
protection efficacy of the Pseudomonas aeruginosa D-LPS-Carrier conjugates,
following challenge with the virulent isolates of P. aeruginosa in control and

immunized mice.

In the present study, a total of (122) specimen from both ages and genders
was collected from hospitalized patients from March 2021 to mid-May 2021.
These specimens were collected from (urine, burn swabs, wound swabs, and
sputum). Depending on the microscopic, cultural, biochemical identification, API
(Analytical Profile Index) 20E Test and VITEK2 system, 49 (40.16%) of P.
aeruginosa isolates were obtained, including 23/49 (46.9%) from urine, 12/49

(24.5%) from burns, 10/49 (20.4%) wounds, and 4/49 (8.2%) from Sputum.

Qualitative and quantitative biofilm formation by P. aeruginosa isolated
using the Congo red agar (CRA) and Microtiter plat assay (MTP) revealed that
(63.27%) and (89.81%) are biofilm producers, respectively. The results of
antibiotics susceptibility test for the (49) isolates of P. aeruginosa against 9
different antibiotic from (5) classes showed a highest resistance to ceftazidime
(77.55%), ciprofloxacin (73.47%), and less resistance against imipenem (44.90%)
and meropenem (48.98%).

DNA from 18 isolates of P. aeruginosa was extracted with high purity and
the identification of isolates was confirmed for all P. aeruginosa isolates using 16S
rRNA gene. The molecular virulence genes detection results highlighted that lasB
and plcH genes were found in all P. aeruginosa isolates followed by pilB (66.67%)
and exoS (11.11%) and the results of the virulence genes was confirmed by

sequencing and comparing them to submitted counterparts in NCBI.



The Lipopolysaccharide (LPS) was extracted from virulent isolate of P.
aeruginosa using three different methods and the results showed high yielding and
purity compared with standard LPS. Rabbit pyrogen test (RPT) of extracted LPS
demonstrates its biological activity and pyrogenic nature of the endotoxin. The
results of (RPT) also showed that the detoxified LPS (D-LPS) and D-LPS-carrier
conjugates were non-pyrogenic when tested at a dose of 10 pg/kg and evoked <

0.6°C increase in temperature after 3 h of the test proving its safety.

The results also revealed that D-LPS- conjugate vaccine based LPS of P.
aeruginosa and protein including Bovine serum albumin (BSA) and diphtheria
toxoid DT (CRM197) or Poly lactic-co-glycolic acid (PLGA) Nanoparticles
carriers was successfully synthesized and the success of the binding was confirmed

by using gel filtration and Fourier-transform infrared spectroscopy (FT-IR).

To evaluate the antigenicity of the D-LPS-BSA, D-LPS-DT and D-LPS-
PLGA NPs conjugate vaccines, 96 male BALB/c mice (6-8 weeks old, 20-30 g)
were divided into 8 groups (12 per group) and injected subcutaneously at a dose of
10 pg/ml three times at 1-week intervals for six weeks; followed by bacterial
challenge test to confirm the potential in vivo efficacy of P. aeruginosa D-LPS
conjugate vaccine. The study revealed that there were no observed weight changes

in control and immunized mice.

The notable observation in the immunogenicity study was the significant
increase of IgG titers against the D-LPS-PLGA NPs followed by D-LPS-DT
(CRM197) and D-LPS-BSA conjugate. Mice immunized with D-LPS-PLGA NPs
conjugate elicited fivefold higher IgG antibody in comparison to D-LPS only. The
results also showed A highly significant elevation (P<0.05) was observed in the

serum pro-inflammatory cytokine profiles (Interleukin 6 (IL-6), Interleukinlp (IL-
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1B), and Tumor necrosis factor a (TNF-a) in infected control mice while it was
significantly lower in D-LPS-conjugated vaccine group provide evidence for the

efficacy of the P. aeruginosa vaccine.

The hematological test results revealed a significant increase in total WBC
count and differential WBC count with remarkable rise in lymphocytes,
granulocytes, and mid in the infected control group than the infected immunized
group.

Histopathologically, infected control mice showed severe damage to the
liver, lung, and spleen compared to the infected immunized mice. Liver histology
included blood vessel congestion, inflammatory cell infiltration, and necrosis.
Lung alterations include alveolar wall and septal thickening, inflammatory cell
infiltration, capillary congestion, and necrosis. Finally, spleen histology shows

necrosis, inflammatory cells, and blood vessel congestion.

This study evaluated the protective efficacy of D-LPS-conjugates in a mouse
model infected with P. aeruginosa. All mice survived after immunization with D-
LPS-PLGA NPs conjugate (100% protection). In addition, D-LPS-DT (CRM197)
conjugate immunization protected 90% of mice, and only one died after 5 days.
This demonstrates that immunization prolonged the survival of mice following
challenge test. Furthermore, the protective efficiency of D-LPS-BSA conjugation
was 40%, considerably lower than mice immunized with other conjugates. This
suggests that the D-LPS-BSA conjugate may partially mediate protection, but its

efficacy is not entirely full.
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