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ABSTRACT: Salmonellosis is one of the most important bacterial diseases that results in many public health risks. This
study aims to investigate the prevalence of non-typhoidal-Salmonella (NTS) in pets and humans in New Valley Governorate,
Egypt, and study their most important risk factors to help in proposing plans to prevent and control salmonellosis. A total
number of 920 samples were collected from pets’ feces and human’s stool. The bacteriological examination of collected
samples revealed that the prevalence of NTS in the New Valley Governorate was 1.7% in humans and 1.6 % in pets (0.9% in
cats, and 2.2% in dogs). The locality, season, health status, sex, and age can significantly affect the prevalence of salmonellosis
in pets and humans. All Salmonella isolates from dogs, cats, and humans were only obtained in the cold season and from
cats, dogs, and humans with diarrhea and gastrointestinal manifestation and no Salmonella could be isolated from apparently
healthy ones. Salmonella was recovered from male dogs (3.5%) more than bitches (1.1%), also male cats (1.25%) were more
than female cats (0%). In addition, Salmonella isolates from human males (4.4%) were more than females (0.4%). The
highest prevalence of salmonellosis was detected in the young age group, < 6 months, of dogs (2.5%) and cats (1.4%). On
the other hand, the highest prevalence of human salmonellosis was found in group D (> 40: 60 years) followed by group A
(<6 years) by 7.5% &1.7%, respectively. The prevalence of salmonellosis was higher in individuals of close contact with
their pets (1.7%) than those of non-contacts (1.5%). Pet sanitary practices and personal hygiene are very important measures

for Salmonella prevention. The routine examination of pets against salmonellosis is recommended.
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1. Introduction

Salmonella are facultative anaerobic Gram-negative rod-
shaped bacteria, which belong to the family Enterobacte-
riaceae. Salmonella is a hardy bacteria that can survive
several weeks in a dry environment and several months in
water, Salmonella is mesophilic with some strains being
able to survive at extremely low or high temperatures (2°C
to 54°C)[1]. Salmonellosis is a global health problem,
affecting approximately 1.3 billion people annually, and
NTS is a leading cause of 550 million diarrheal diseases
worldwide each year [2]. The majority of Salmonella
serovars are pathogenic to humans, animals can be asymp-
tomatic carriers of these bacteria, infections are higher
in non-developed countries and rural areas, mainly be-
cause these populations have a higher exposure to risk
factors such as lack of access to good water sources, poor

hygiene practices and low socioeconomic background,
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Salmonella can be transmitted through water and contam-
inated food, posing a major problem for public health
[3]. Nowadays, a wide range of animals is present in
human households such as pet animals including cats
and dogs. Pets play an important role in the lives of
many people and are often considered to be members
of families, but definitely, any contact with them is an
inherent risk of transmitting zoonotic pathogens. One
of the most important zoonotic pathogens is Salmonella
[4]; the risk of salmonellosis in humans is increased if
their pet has the infection without overt clinical signs due
to their close relationship[5]. Dogs and cats play a role
as asymptomatic carriers of Salmonella but the clinical
symptoms of salmonellosis may include fever, loss of
appetite, diarrhea, abdominal pain, and abortion these
clinical pictures may appear even 12 hours after expo-

sure to bacteria [6]. Salmonellosis in humans is divided
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into minor and major diseases, minor is caused by non-
typhoid Salmonella strains, characterized by self-limiting
diarrhea, gastrointestinal infection and rarely leading to
bacteremia or meningitis , but major salmonellosis is
represented by typhoid fever and other severe clinical pic-
tures such headache, vomiting, malaise and sometimes
cough [7]. This study aimed to investigate the prevalence
of zoonotic Salmonella in pets and humans, study their
most important risk factors, and propose plans to prevent

and control salmonellosis.

2. Material and methods
2.1. Ethical declaration

This study was carried out according to the guidelines
of the Institutional Animal Care and Use Committee of
New Valley University. The collection of samples was
approved with an Institutional Approval Number (IRB
04-2023-200395).

2.2. Study area and design:

Samples were collected from New Valley Governorate,
Egypt, between July 2022 and September 2023. The New
Valley Governorate is considered the biggest Governorate
in the country in terms of area, which amounts to approx-
imately 440098 km?2, representing approximately 43.6%
of the total area of the country. Its location is between the
Nile, Northern Sudan, and Southeastern Libya. It shares
the borders with the Governorates of El Menia, Giza, and
Marsa Matrooh on the north and Assiut, Suhag, Qena,
and Aswan on the east. The study included two main
oases of the New Valley Governorate, El Kharga and El
Dakhla.

2.3. Sampling

A total number of 920 samples were collected from pets
and humans suffering from gastrointestinal disorders such
as diarrhea, vomiting, constipation, and loss of appetite.

The samples included fecal and stool samples that were
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collected from 310 dogs, 310 cats, and 300 humans, sam-
ples per each. The fecal and stool samples were asepti-

cally collected in a sterile containers according to [8]

2.4. Preparation of samples

One gram of each sample was thoroughly mixed with
nine ml of buffered peptone water to make (1/10) dilution.
In a sterile test tube, one ml of the dilution was mixed
with nine ml of buffered peptone water. The contents

were carefully mixed [9].

2.5. Isolation and identification of Salmonella:
2.5.1. Isolation of Salmonella

The prepared samples in buffer peptone water were incu-
bated for 24 hours at 37 °C. 0.1 ml of the pre-enriched
sample was transferred into a tube containing 9 ml of
Rappaport- Vassiliadis broth (RV) and was incubated at
42 °C for 24 hours. A loop full of the broth culture was
aseptically streaked on MacConkey agar plates and was
incubated at 37 °C for 24 hours. The suspected colonies
were colorless colonies that were subcultured on bismuth
sulfite agar (BSA) and Hektoen enteric (HE) agar which
are Salmonella-specific media and were incubated at 37
°C for 24 hours. The suspected colonies on BSA were
black colonies and clear colonies with or without black
centers on HE agar [10]. The suspected colonies were
subcultured onto BSA agar until the pure homogenous
colonies were obtained. The pure colonies were streaked
onto nutrient agar plates for biochemical identification
[11]

2.5.2. Identification of Salmonella

Morphological identification of Salmonella

The suspected colonies were identified microscopically by
using a gram stain according to [12]. The gram-negative,
medium size and stained evenly bacilli were suspected to

be Salmonella [13].

Biochemical identification of Salmonella
solated suspected characteristic colonial morphology of
Salmonella on BSA and HE agar were subjected to bio-

chemical tests such as; indole test, TSI test, citrate test,
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Table 1: Prevalence of salmonellosis in pets in New Valley
Governorate

No. of examined No. of positive

Species %  Chi-squire | P-value
samples samples

(1 310 3 0.9
310 \ 7 22 0333 0.564
620 10 1.6

Table 2: Prevalence of salmonellosis in pets in relation to

locality
Samples Cat Dog Chi-square | P-value
Positive No. | % | Total No. | Positive No. %
2 0.9 227 5 [22
i 1 3 5 54 0.333 0.564
3 09 310 7 [22

oxidase test, urease test, catalase test, sugar fermentation
tests, lysine decarboxylase test, ornithine decarboxylase
test, Voges-Proskauer test, methyl-red test and gelatin
liquefaction Standard methods were followed to conduct

these tests [14]

2.6. Statistical Analysis

The statistical analyses were carried out to analyze the
prevalence of Salmonella in dogs, cats, and humans about
locality, season, health status, sex, and age by using Chi-
square using SPSS, ver. 27 (IBM Corp. Released 2013).
The significance level was set at < 0.05. Data were treated

as a complete randomization design according to [15].

3. Results and discussion

Salmonellosis represents a serious health threat to both
humans and animals, especially in poor countries and
among people who do not maintain personal hygiene [16].
Dogs and cats can negatively affect public health, as they
are an important factor in the transmission of zoonotic
diseases, especially Salmonella, due to close contact with
humans and other animals [17]. As shown in Tables 1
and 7, the overall prevalence of isolated NTS from the
New Valley Governorate was 1.7% in humans, a higher
results were recorded in many previous studies (2.9%),
(23.4%) and (8.33%) [14, 18, 19]. On other hand, the

Table 3: Prevalence of salmonellosis in pets regarding season

Car Dog - Chi-squire ~ P-value
Total No. | Positive No. | %  Total No. | Positive No. %
Hot season 130 0 0 ‘ 110 0 ‘ 0
Cold season 180 3 1.6 200 7 3.5 1.000 0.607
Total 310 3 0.9 ‘ 310 7 ‘ 22
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Table 4: Prevalence of salmonellosis in pets regarding health
status

Samples Cat Dog .
Health PositiveNo. % | TotalNo. Positive No. % | CPi-squire | P-value
Diseased 3 3 [13] 245 ] 7 [238
0 0 65 0 0 1.000 0.607
3 [16] 310 | 7 [22

Cat Dos Chi-squire P-value
Total No. Positive No. | %  Total No. | Positive No. | %
240 ] 3 125] 142 5 35
70 0 0 168 2 1.1 0.667 0.881
310 ] 3 09 [ 310 7 22

Cat Dog

Age Positive No. | % | Total No. Positive No, | % | C1™*d e
Group A (1-6 m) 2 1.4 80 ] 2 25
Group B (7m:2y) 0 0 130 3 23| 0667 0.881
Group C (3-4y) 1 1.4 100 ] 2 2.0

Total 3 09| 310 7 22

Table 7: Prevalence of salmonellosis in humans at New Valley
Governorate

Samples Total | Positive % | Negative No. % | Chi-squire | p-value
No. No.
Stool samples | =<l1[0] 5 1.7 295 98.3 0.333 0.564

Table 8: Prevalence of salmonellosis in humans in relation to
Locality

Items Total No | Positive No | % | Chi-square | P-value
El Kharga 205 4 1.9
EL Dakhla 95 1 1.05 0.333 0.564
Total 300 5 1.6

Table 9: Prevalence of salmonellosis in humans in relation to
season

Weather No. of tested samples PO;TW % | Chi-square | P-value
Hot season 145 0 0
Cold season 155 5 32 0.333 0.564
Total 300 5 1.6

Table 10: prevalence of salmonellosis in humans in relation to
health status

Health No. of tested samples Po;l(:lve % | Chi-square P-value
Diseased 145 5 34
Apparent healthy 155 0 0 0.333 0.564
Total 300 5 1.6

Table 11: Prevalence of salmonellosis in humans in relation to
gender

(610G No. of tested samples Po;l(t)lve % | Chi-square | P-value
Male 90 4 44
Female 210 1 0.4
300 5 6 0.333 0.564

Table 12: Prevalence of salmonellosis in humans in relation to
age

Age No. of tested samples Po;l:ve % | Chi-square | P-value
Group A (< 6 years) 112 2 1.7
Group B (> 6 : 18y) 65 0 0
Group C (>18-40y) 83 0 0
Group D (> 40 - 65 y) 40 3 7.5 S U
Total 300 5 1.6
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Table 13: Prevalence of salmonellosis in humans in relation to
the contact status with animals

Prevalence of sal llosis in hi
No. of tested samples Pu;ll:lve % Chi-square | P-value
235 4 1.7
.. .564
& i is 0.333 0.56:

prevalence of NTS was 1.6 % in pets (cats 0.9% and
dogs 2.2%), these results are in agreement with [20] who
recorded that Salmonella prevalence was 1.8 % in dogs
and cats. On the other side, [21] mentioned that 19%
of tested cats were found to be Salmonella-positive. In
another study, the prevalence of Salmonella was 9.47%
in dogs and 1.77% in cats [22]. Moreover, [23] found
that Salmonella-positive samples were 31.6% in dogs and
18.2% in cats. Moreover, [24] found that 5.8% of exam-
ined pets, 9.3% of cats and 3.6% of dogs, are Salmonella
positive. These different rates of Salmonella in other stud-
ies are due to several factors such as differences in pet
sanitary practices, sampling strategies, and pet owners’
awareness of zoonoses, also seasonal, geographical, and
regional differences among studies. Many factors can
affect the prevalence of salmonellosis such as the locality,
season, health status, sex, and age. The obtained results
in Tables 2 and 8 showed that a higher prevalence of
salmonellosis in dogs and cats was recorded in EL Dakhla
(2.4 % & 1%, respectively) than in EL Kharga (2.2% &
.9%). In contrast, a higher prevalence of salmonellosis
in humans was in EL Kharga (1.9%) than in El Dakhla
(1.05%). Geographical distribution and relative popula-
tion size in every region affect thoroughly Salmonella
prevalence [25, 26]. As illustrated in Tables 3 and 9, all
Salmonella isolates from dogs, cats, and humans were
only obtained in the cold season and Salmonella couldn’t
be found in the hot season, this result is in agreement
with [20] who recorded that the higher percentage of
Salmonella was identified in low temperatures (80°F)
and [27] who mentioned that the highest prevalence of
Salmonella was in the winter (77.8%). On the other hand,
[2] mentioned that samples which collected in winter

showed the lowest Salmonella prevalence (15-86%). The
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data illustrated in Tables 4 and 10 indicated that health sta-
tus of tested pets and human being can harbor Salmonella
prevalence as Salmonella was only isolated from cats (1.3
%), dogs (2.8%) and humans (3.4%) with diarrhea and
gastrointestinal manifestation and no Salmonella could be
isolated from apparently healthy ones, similar results were
documented by [28] who isolated NTS from feces of dogs
with significantly higher occurrence in diarrheic (15.2%)
than non-diarrheic (5.5%) animals. On the other side,
[22] reported that the prevalence of Salmonella in sick and
healthy cats was 2.08% & 1.54% respectively, and in dogs
was 10% & 8.85%, respectively. Moreover,[29] showed
that the prevalence of Salmonella was 1.8% in apparently
healthy dogs. The data presented in Table 5 showed that
there were significant differences in Salmonella preva-
lence about sex as Salmonella was recovered from male
dogs (3.5% ) more than bitches (1.1%) also male cats
(1.25%) were more than female cats (0%), these results
incompatible with [28] who found that Salmonella preva-
lence was significantly higher in bitches (2.5%) than male
dogs (0.027%) and [17] who explained that the prevalence
of salmonellosis in male cats was 7.05% and in female
cats was 11.77%. According to Table 11, Salmonella iso-
lates from human males (4.4%) were more than females
(0.4%), these results are in agreement with [30, 31, 32].
The results in Tables 5 and 12 revealed that age had a
significant effect on the rate of salmonellosis in pets and
humans, as the highest prevalence of salmonellosis was
detected in younger age groups, < 6 months age groups,
of dogs (2.5%) and cats (1.4%), these results agree with
[33] and [3]. According to human age groups shown in
Table 12, the highest prevalence of salmonellosis was
found in group D (>40: 60 years) followed by group A
(<6 years) by 7.5% &1.7%, respectively. These results
are compatible with [34] who showed that the highest rate
of salmonellosis was in neonates ( 2.57%), and adults of
65 years old (3.56%). In contrast, [35] revealed that the

incidence of NTS was consistently higher in a median
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age of 49 years old (52%) who exposed to health, im-
mune, and stress conditions, also people with weakened
immune systems are at risk of serious NTS infection. The
results obtained in Table 13 revealed that the prevalence
of salmonellosis was higher in individuals in close contact
with their pets (1.7%) than those in non-contacts (1.5%),
these results in agreement with a study performed by [36].
In contrast, [37] showed that Salmonella prevalence relat-
ing to animal contact was 13%. On the other hand, only
0.2 % of Salmonella positive results was reported as pets
owner patients in close contact with their animals and

their raw foods [38].

Conclusion

his study reveals the presence of a low prevalence of
salmonellosis in dogs, cats, and humans in the New Valley
Governorate, but it still represents a serious public health
hazard. The most important risk factors that influence the
prevalence of NTS are age, sex, season, and health status

of pets and humans.

Recommendation

Pet sanitary practices and personal hygiene are very im-
portant measures for the prevention of salmonellosis. The
routine examination of pets against Salmonella is recom-
mended. Collaboration between public health officials
and veterinary services is required to increase pet owners’

awareness about salmonellosis.

Funding

The project is funded by The Science, Technology &
Innovation Funding Authority (STDF)

Acknowledgements

The authors greatly thank the pet owners who agreed to
participate in this study. Thanks also are extended to the
Science, Technology & Innovation Funding Authority

(STDF) for full our study support.

New Valley Veterinary journal

Hassab, et al.

Competing interests

All authors have no conflict of interest

Authors’ contribution

All authors cooperate with each other in work design,
experimental plan, sample collection, carrying out the
practical part, and lettering of the manuscript. SAS, MEA,
NKA, EMH and MSD conceived and designed the exper-
iments. MSD, NKA and EMH measured the parameters.
SAS and EMH statistically analyzed the data. MSD, NKA
and EMH wrote the manuscript. All authors accepted and

permitted this manuscript.

References

[1] A. Andino and I. Hanning, The Scientific World Journal,
2015, 2015, year.

[2] Z.Zhu, Q. Huang, X. Hong, X. Chen, Y. Lu and Z. Chen,
Journal of applied microbiology, 2020, 128, 875-83.

[3] M. Dr6zdz, M. Mataszczuk, E. Paluch and A. Pawlak,
Infection Ecology & Epidemiology, 2021, 11, year.

[4] J. Kuria, Salmonellosis in Food and Companion Animals
and Its Public Health Importance, 2023.

[5] X. Wu, S. Angkititrakul, L. Richards, P. A, K. C, K. S
and A., Antibiotics, 2020, 9, year.

[6] S.Marks, S. Rankin, B. Byrne and J. Weese, Journal of
veterinary internal medicine, 2011, 25, 1195-208.

[71 G. Popa and M. Papa, Germs, 2021, 11, year.

[8] C.Deschamps, E. Fournier, O. Uriot, F. Lajoie, C. Verdier

and S. Comtet-Marre, Applied Microbiology and Biotech-
nology, 2020, 104, 10233-47.

[9] M. Enany, A. Wahdan, M. Abo Hashem, A. Dessouki,
W. Hassan and M.-M. Al-Ghobary, Suez Canal Veterinary
Medical Journal SCVMJ, 2021, 26, 91-111.

[10] T. Obe, M. Berrang, N. Cox, S. House and N. Shariat,
Journal of Food Safety, 2021, 41, year.

[11] A. Chauhan, T. Jindal, A. Chauhan and T. Jindal, Micro-
biological Methods for Environment, Food and Pharma-
ceutical Analysis, 2020, 197-302.

[12] S. Smith, M. Fowora, A. Atiba, J. Anejo-Okopi, T. Fin-
gesi and M. Adamu, Molecular detection of some viru-
lence genes in Salmonella spp isolated from food samples
in, 2015.

[13] L.-P. Wang, S.-X. Zhou, X. Wang, Q.-B. Lu, L.-S. Shi
and X. Ren, Nature Communications, 2021, 12, year.

[14] M. Diab, A. Thabet, M. Elsalam, R. Ewida and S. Sotohy,
Gut Pathogens, 2023, 15, 1-9.

29 of 30


https://nvvj.journals.ekb.eg/
https://nvvj.journals.ekb.eg/

NVVIJ., Vol. 5, Issue (1), 2025

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

(32]

[33]

[34]

[35]

S. RG and T. JH, Principles and procedures of statistics:
a biometrical approach: McGraw-Hill, 1986.

K. Aung, W. Khor, S. Octavia, A. Ye, J. Leo and P. Chan,
International Journal of Environmental Research and
Public Health, 2020, 17, year.

J. Dégi, K. Imre, V. Herman, 1. Bucur, 1. Radulov and
O. Petrec, Antibiotics, 2021, 10, 1404.

M. Diab, R. Zaki, N. Ibrahim and M. Abd El Hafez, World
Vet J, 2019, 9, 280-8.

A. Orabi, W. Armanious, I. Radwan, Z. Girh, E. Hammad
and M. Diab, Pathogens, 2022, 11, year.

R. Reimschuessel, M. Grabenstein, J. Guag, S. Nemser,
K. Song and J. Qiu, Journal of Clinical Microbiology,
2017, 55, 1350-68.

I. Rosario, M. Calcines, E. Rodriguez-Ponce, S. Déniz,
F. Real and S. Vega, Comparative Immunology, Microbi-
ology and Infectious Diseases, 2022, 84, year.

L. Wei, C. Yang, W. Shao, T. Sun, J. Wang and Z. Zhou,
Journal of Veterinary Research, 2020, 64, year.

R. Mekky, A.-M. Moustafa, R. Abo-Sakaya and K. Abu-
Zaid, Benha Veterinary Medical Journal, 2021, 40, 12-8.

L. Teng, S. Liao, X. Zhou, C. Jia, M. Feng and H. Pan,
Antibiotics, 2022, 11, year.

P. Donado-Godoy, V. Clavijo, M. Leén, M. Tafur, S. Gon-
zales and M. Hume, Journal of food protection, 2012, 75,
1134-8.

S. Sudhanthirakodi, Journal of Microbiology and Infec-
tious Diseases, 2016, 6, 113-20.

A. Gutierrez, J. De and K. Schneider, Journal of Food
Protection, 2020, 83, 2179-86.

B. Usmael, B. Abraha, S. Alemu, B. Mummed, A. Hiko
and A. Abdurehman, BMC Veterinary Research, 2022,
18, year.

E. Bataller, E. Garcia-Romero, L. Llobat, V. Lizana and
E. Jiménez-Trigos, BMC veterinary research, 2020, 16,
1-8.

B. Liang, Y. Xie, S. He, J. Mai, Y. Huang and L. Yang,
Journal of Infection and Public Health, 2019, 12, 252-7.

A. Parisi, J. Crump, R. Stafford, K. Glass, B. Howden
and M. Kirk, PLoS neglected tropical diseases, 2019, 13,
year.

L. Mughini-Gras, R. Pijnacker, J. Duijster, M. Heck,
B. Wit and K. Veldman, Clinical Microbiology and Infec-
tion, 2020, 26, 9— 14.

A. Paul and J. Stayt, Australian veterinary journal, 2019,
97, 418-21.

S. Katiyo, B. Muller-Pebody, M. Minaji, D. Powell,
A. Johnson and E. Pinna, Journal of clinical microbi-
ology, 2019, 57, 01189-18.

R. Soderlund, C. Jernberg, L. Tronnberg, A. Padjarvi,
E. Agren and E. Lahti, Eurosurveillance, 2009,
2019;24(34):1900074, year.

30 of 30

NVVJ., Vol. 5, Issue (1), 2025

[36] M. Marus, JR, M. MJ, N. K and M.C., Zoonoses and
public health, 2019, 66, 370-6.

[37] T. Christidis, M. Hurst, W. Rudnick, K. D. Pintar and
F. Pollari, Food Control, 2020, 109, 106899.

[38] J. Anturaniemi, S. Barrouin-Melo, S. Zaldivar-Lépez,
H. Sinkko and A. Hielm-Bjorkman, Veterinary Record,
2019, 185, year.

New Valley Veterinary journal


https://nvvj.journals.ekb.eg/
https://nvvj.journals.ekb.eg/
https://nvvj.journals.ekb.eg/

	Introduction
	Material and methods
	Ethical declaration
	Study area and design:
	Sampling
	Preparation of samples
	Isolation and identification of Salmonella:
	Isolation of Salmonella
	Identification of Salmonella

	Statistical Analysis
	Funding

	Results and discussion
	References

