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SUMMARY

Pre-weaned piglet diarrhoea significantly impacts the swine industry. This study investigates common pathogens
associated with this condition, including Clostridium perfringens, Coronaviridae, Cystoisospora suis, and Salmonella
spp., and examines their correlation with husbandry factors. A total of 183 rectal samples from diarrhoeic piglets across
15 farms in Malaysia were analysed, revealing Clostridium perfringens (97.96%) and Coronaviridae (77.05%) as the
predominant pathogens. Notably, 73.77% of samples exhibited co-infection by two to three pathogens, with significant
correlations identified between co-infection rates and farrowing crate emptying time. Specifically, crate emptying time
of 3-5 days was associated with a significantly lower percentage of co-infections (p<0.05) compared to 1 day and 7 days
emptying time, providing actionable insights for farmers to enhance management strategies and control measures against
these pathogens.
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INTRODUCTION MATERIAL AND METHODS

Pre-weaned diarrhoea in piglets is one of the most The study analysed 183 rectal samples collected from
frequent health and economic issues in modern production,  pre-weaned piglets with diarthoea across 15 farms
which can be associated with high mortality up to 19%, spanning Perak, Selangor, and Johor according to
slow growth rates, and rising medical expenses (Luppi et  approved animal ethics methods (UPM/IACUC/AUP-
al., 2023), translating into substantial economic losses. = U024/2023). Farm background parameters such as sow
This study focuses on detection of several common parity, litter size, farrowing unit type, farrowing crate
pathogens associated with diarrhoea in pre-weaned piglets,  emptying time and pre-weaned piglet mortality are taken
including enteric salmonellosis, clostridial enteritis, from the farms. These samples were grouped into 61 pools
coccidiosis, and coronaviral gastroenteritis and their based on individual litters (n=61). Rectal samples that
relationship to various husbandry factors. The selected were collected previously were subjected to 3 different
common pathogens are Cystoisopora suis, Clostridium  methods to detect different common pathogens. Samples
perfringens, Coronaviridae, and Salmonella spp. were sent for (1) Salmonella spp. isolation via Rappaport-
Cystoisospora suis, formerly known as Isospora suis  Vassiliadis (RV) enrichment broth and Xylose Lysine
(Barta et al., 2005) is a significant parasite, causing swine  Deoxycholat (XLD) agar using a micropipette; (2)
neonatal coccidiosis that affects intensive pig farming  Clostridium perfringens isolation where direct selective
worldwide (Mundt et al., 2005). Clostridium perfringens  culturing of samples was done on Tryptose Sulfite
causing clostridial enteritis tends to occur mainly in non-  Cycloserine (TSC) agar; (3) Modified McMaster technique
immune piglets less than one week old (Henry Too, 2019).  and egg per gram (EPG) was calculated for Cytoisospora
Coronaviridae causing viral gastroenteritis are highly  suis detection; (4) extraction of RNA was done using
contagious intestinal infections and clinically associated  innuPREP Virus DNA/RNA Kit and Nested RT-PCR
with occasional vomiting, profuse diarrhoea, and (T100™  Thermal Cycler, Bio-rad, USA) for
dehydration in piglets less than 2 weeks of age. Pigs of all  Coronaviridae family gene detection using primers and
ages are susceptible to enteric salmonellosis that is caused  conditions according to Watanabe et al., (2010).
by Salmonella spp. (Burrough, 2021).

RESULTS AND DISCUSSION

Pre-weaned piglet diarrhoea is often related to a
complex interaction of factors, including a mixture of
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2019). In our study, our results showed that 56 out of 61
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(91.8%) litters were positive to at least one of the examined
enteric pathogens (C. perfringens, Salmonella spp.,
Coronaviridae and C. suis). 11 out of 61 (18.0%) litters
were positive for only one of these pathogens, 45 out of 61
pathogens were positive for more than one pathogen and
finally, only 5 out of 61 (8.2%) were negative for all the
examined pathogens. The percentage of total positive
sample for each pathogen are 97.9% of C. perfringens;
77.1% of Coronaviridae; 14.8% of Cystoisospora suis and
3.3% of Salmonella spp. (Figure 1).
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Figure 1: Total Percentage of positive samples for each
pathogen

The other finding shows most of the farms are having
co-infection with 2-3 pathogens (Figure 2-4). There is only
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1 farm with only 1 pathogen (Coronaviridae) detected, 7
farms with 2 pathogens detected, 6 farms with 3 pathogens
detected and 1 farm with 4 pathogens detected (Figure 2).
This is similar to pre-weaned piglet diarrhoea in Spain
where samples were also co-infected with either bacterial,
viral or protozoal with C. perfringens for all cases
(Mesonero-Escuredo et al., 2018). Besides, the rectal
samples that were only taken from piglets with pre-weaned
diarrhoea, 49.2% are from the first and second parity of
sow (Figure 5). Moreover, 63.4% of rectal samples from
diarrhoeic piglets having litter size higher than 11 due to
competition of sow milk among piglets (Figure 6).
Subsequently, the only two rectal samples with Salmonella
spp. detected are both from the first parity of young sows
(Figure 5), which may suggest that younger sows produce
lower quality milk compared to the rest of the herd. In
terms of farrowing crate emptying time, samples with
emptying time of 3 to 5 days have significantly lower
percentage of co-infections compared to samples with
shorter or longer emptying time (p<0.05). To be more
specific, the pathogens causing co-infection are mostly
Coronaviridae, followed by C. perfringens (Figure 3),
which suggests that farrowing crate emptying time of 3-5
days effectively lowers the entry and transmission of
enteric pathogens within litter by allowing sufficient
downtime and disinfection process. There is a positive
weak correlation (7=0.586, p<0.05) between detection of
C. perfringens and Coronaviridae.
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Figure 3: Types and percentage of
pathogens detected in each farm
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CONCLUSION

In conclusion, all four common pathogens examined
were all detected in rectal samples from pre-weaned piglets
with diarrhoea. The two most commonly detected
pathogens are Coronaviridae and C. perfringens which
potentially cause viral infection and bacterial infection in
piglets respectively. Furthermore, these pathogens often
co-exist in pre-weaned piglet diarrhoea which causes
significant economic losses to farmers. Besides the
pathogens themselves causing the losses, farm husbandry
factors such as farrowing crate emptying time also
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Figure 4: Percentage of co-
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crate emptying time
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Figure 6: Number of rectal
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contribute to pre-weaned piglet diarrhoea.
CONFLICT OF INTEREST

None of the authors of this paper has financial or
personal relationship with other people or organisations
that could inappropriately influence or bias the content of
the paper.

ACKNOWLEDGEMENTS



J. Vet. Malaysia (2024) 36(2): 31-34

The authors wish to acknowledge all veterinarians
from Rhone Ma Malaysia Sdn. Bhd. and farmers who has
assisted with the sampling of this project. The authors wish
to also acknowledge Veterinary Virology Laboratory,
Veterinary Laboratory Services Unit (VLSU), Department
of Veterinary Laboratory Diagnostics, Faculty of
Veterinary Medicine, Universiti Putra Malaysia, 43400
Serdang, Selangor Darul Ehsan for the use of facilities to
complete this research project.

FUNDING

This study is partially funded by Faculty of
Veterinary Medicine, Universiti Putra Malaysia and Rhone
Ma Malaysia Sdn. Bhd.

REFERENCES

Barta, J. R., Schrenzel, M. D., Carreno, R., & Rideout, B. A. (2005). The
genus Atoxoplasma (Garnham 1950) as a junior objective
synonym of the genus Isospora (Schneider 1881) species infecting
birds and resurrection of Cystoisospora (Frenkel 1977) as the
correct genus for Isospora species infecting mammals. Journal of
Parasitology. 91(3): 726-727.

Burrough, E. R. (2021, September). Intestinal Salmonellosis in Pigs.
MSD Veterinary Manual. Retrieved December 17, 2024, from
https://www.msdvetmanual.com/digestive-system/intestinal-
diseases-in-pigs/intestinal-salmonellosis-in-pigs.

Kylla, H., Dutta, T. K., Roychoudhury, P., & Subudhi, P. K. (2019).
Coinfection of diarrheagenic bacterial and viral pathogens in
piglets of Northeast region of India. Veterinary World. 12(2): 224.

Luppi, A., D’Annunzio, G., Torreggiani, C., & Martelli, P. (2023).
Diagnostic Approach to Enteric Disorders in Pigs. Animals. 13(3):
338.

Mesonero-Escuredo, S., Strutzberg-Minder, K., Casanovas, C., &
Segalés, J. (2018). Viral and bacterial investigations on the
aetiology of recurrent pig neonatal diarrhoea cases in Spain.
Porcine Health Management. 4: 1-6.

Mundt, H. C., Cohnen, A., Daugschies, A., Joachim, A., Prosl, H.,
Schmischke, R., & Westphal, B. (2005). Occurrence of isospora
suis in Germany, Switzerland and Austria. Journal of Veterinary
Medicine, Series B. 52(2): 93-97.

Too H.L (2019). Swine Disease in Asia-A-Practitioner’s Book, Rhone
Ma Malaysia Sdn Bhd. ISBN 967167240X, 9789671672402.

Watanabe, S., Masangkay, J. S., Nagata, N., Morikawa, S., Mizutani, T.,
Fukushi, S., Alviola, P., Omatsu, T., Ueda, U., Iha, K., Taniguchi,
S., Fujii, H., Tsuda, S., Endoh, M., Kato, K., Tohya, Y., Kyuwa,
S., Yoshikawa, Y., & Akashi, H. (2010). Bat coronaviruses and
experimental infection of bats, the Philippines. Emerging
Infectious Diseases. 16(8): 1217.

34



