Title: Sex-dependent vulnerability for Wistar rats model following intranasal
instillation with Klebsiella pneumoniae ATCC 43816 causing lobar pneumonia

Patrick H. D. Betote*, Esther D. F. N. Moni, Sonia R. G. Matchuenkam, Sandrine S. B. Beack,
Rodrigue Fifen, Raogo Ouedraogo, Gabriel A. Agbor, Rasmané Semde, Nga Nnanga and
Maximilienne A. Nyegue

Corresponding author: Patrick H. D. Betote (pbetodidoue@ujkz.bf), Laboratory of Pharmacology and Drugs
Discovery, Centre for Research on Medicinal Plants and Traditional Medicine, Institute of Medical Research
and Medicinal Plants Studies, Cameroon.

ABSTRACT

Background: Klebsiella pneumoniae pneumonia causes acute inflammation in the lung, characterized
by the recruitment of polymorphonuclear cells, generating free radicals, and decreasing the endogenous
antioxidant balance system. Many experimental studies have focused on the induction, progression and
resolution of infection up to its peak, but these documented processes remain highly random and their
sex dependence un-elicited. These fluctuations of physiopathological parameters would impact disease
progression depending on the animal’s model and bacterial strain used.

Objective: The present study investigated the sex-dependent vulnerability of Wistar rats to K.
pneumoniae ATCC 43816 lobar pneumonia induced by the intranasal instillation method.

Methods: Experimental pneumonia was induced by K. pneumoniae ATCC 43816 in male and female
Wistar rats following intranasal instillation. The physiopathogenesis of the disease was studied by
bacteriological, histopathological and histomorphometric analysis of the blood and/or lung tissue, and
body weight loss in infected animals. In addition, the overall severity of lesions was determined by the
total score obtained by averaging the individual scores from the same group of animals.

Results: The K. pneumoniae ATCC 43816 strain showed inoculation dose-, incubation time of the
disease- and sex-dependent- differences in its ability to induce lobar pneumonia. Evaluation of different
parameters showed that the disease peaked on day 15 post-inoculation, with more pathogenic effects on
female rats. This observed sex-dependence difference was mainly highlighted by the determined lethal
dose 50 (LDso), bacterial load count in whole blood and lung tissues, body weight loss, inflammatory
granulomas forming and diffuse alveolar damages. The pathogenicity was confirmed by scoring the
severity of pathologic lesions of lung tissues.

Conclusion The results obtained highlighted the gender-dependency in the physiopathogenesis
processes of K. pneumoniae ATCC 43816 induced-lobar pneumonia, in Wistar rats. Female Wistar rats’
susceptibility is useful in studying pathology and in preclinical studies of new treatments for infectious
pneumonia.
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