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Mini Review
Recent diagnostic research indicates that clinical respiratory 

disease in pigs is often polymicrobial, resulting from a combined 
infection with one or more viruses and bacteria [1]. One of 
the primary agents affecting the respiratory system in pigs is 
Mycoplasma hyopneumoniae (MHYO), the causative agent of 
enzootic pneumonia (EP) [2]. Infections with MHYO are highly 
prevalent worldwide and cause tremendous financial losses 
to the pig industry, mainly due to costs on treatment and 
vaccination, decreased performance, and increased mortality 
derived from secondary infections [3]. Its effect starts with 
the attachment and complete destruction of the mucociliary 
barrier and the hyperplasia of the epithelial cells in trachea, 
bronchi, and bronchioles [4]. The affected epithelium exfoliates 
both ciliated and non-ciliated epithelial cells, losing their 
intercellular connections, become rounded, exfoliate and then 
lysed, giving rise to a population of cellular organelles, such as 
mitochondria and cilia interspersed with mucus to form the 
exudate found within the lumen of the affected segment [5,6]. 
In addition, infection with MHYO is also commonly associated 
with immunostimulation and immunosuppression [7,8], 
non-specific mitogenic effects on swine lymphocytes [9], or 
cytokines secreted by activated macrophages [6,10], therefore, 
MHYO predisposes animals to concurrent infections with other 
respiratory pathogens [11].

The clinical disease is particularly high -but no exclusive, 
in animals of mid-finishing to slaughter age and the severity 
of clinical signs is defined by the strain of MHYO involved, 
infection pressure, the presence of secondary infections, and by 
management and environmental conditions [7]. When MHYO 
infection is not complicated by concomitant pathogens, the 
disease can take a subclinical course with mild clinical signs 
consisting of chronic, non-productive cough, reduced average 
daily weight gain, and reduced feed conversion efficiency [2].  

 
When secondary pathogens are involved, clinical signs include 
labored breathing and pyrexia (morbidity ≈ 100%), and deaths 
may occur in around the 6% of the clinical cases [1,7].

Suggestive macroscopic lesions consist on purple-to-grey 
areas of lung consolidation and are mainly found bilaterally 
in the apical, cardiac, and antero-intermediate parts of the 
diaphragmatic lobes. Recovering post-mortem findings consist 
of interlobular scar retractions, and in case of a pure MHYO 
infection macroscopic lesions are resolved [12-14] weeks after 
infection [13,14]. Clinical signs and lesions can lead to a tentative 
diagnosis, but laboratory testing is necessary for a conclusive 
diagnosis [15]. Although culturing of the organism is described 
as the gold standard, it is not used for routine diagnosis, because 
of the isolation difficulties (i.e., specialized media, high costs 
associated with the technique, common overgrowth of other 
bacteria, and the low sensitivity of the method). The organism 
can be detected by immunofluorescence testing, having limited 
sensitivity [16]. Serology can be used to show presence of the 
organism at a herd-level [2] but is unsuited for diagnosis on 
individual animals [17]. At present, polymerase chain reaction 
testing is seen as the most sensitive tool to detect the infection at 
animal and herd-level [12,18,19].

Close contact between infected and susceptible pigs is the 
main route of MHYO transmission, because it is excreted from 
the respiratory tract of infected individuals through exhalation 
of microscopic droplets during coughing episodes and/or by 
nose-to-nose direct contact [20]. Piglets are considered free from 
this bacterium at birth, as in utero transmission has not been 
documented, and first exposure events occur during the lactation 
period, when piglets are in contact with dams shedding the 
microorganism [21,22]. In fact, the length of the lactation period 
has been suggested as one risk factor for piglet colonization with 
MHYO prior to weaning [23]. Dams and piglets in the breeding 
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herds are considered the reservoir of MHYO infections for the 
entire production system. Its circulation is thought to occur 
among existing sows and be transmitted to incoming gilts, which 
can maintain the pathogen within the farm and are responsible 
for most bacterial shedding to newborn pigs [21,24]. In this 
manner, the constant addition of gilts and birth of piglets provide 
critical susceptible populations needed to maintain pathogen 
transmission. On the other hand, infection with MHYO has a long 
duration, reaching up to 240 days [25], complicating the already 
slow disease transmission scenario observed in sow herds.

Due to its economic threat to the global swine industry and 
considering that the geographical distribution MHYO is assumed 
to be global [26], its consideration should follow substantial 
advancements in the quality, timeliness, and range of diagnostic 
and analytic tools available. Such approaches must be oriented 
to better understand which strains are present over time in 
different herds and production systems by the use of techniques 
such as molecular typing of isolates to analyze infection dynamics 
(establishment and monitoring of the extent of the disease), 
and the design of effective vaccines and vaccination strategies, 
without neglecting management strategies aimed at reducing 
herd-level load for the prevention of MHYO dissemination among 
susceptible animals.

References
1. Opriessnig T, Giménez-Lirola LG, Halbur PG (2011) Polymicrobial 

respiratory disease in pigs. Animal Health Research Reviews 12(2): 
133-148. 

2. Thacker EL, Minion FC (2012) Mycoplasmosis. In: Diseases of Swine, 
(10th Edn), p. 779-797. 

3. Holst S, Pieters M (2015) Elimination of Mycoplasma hyopneumoniae 
from breed-to-wean farms: A review of current protocols with 
emphasis on herd closure and medication. Journal of Swine Health and 
Production 23(6): 321-330. 

4. Blanchard B, Vena MM, Cavalier A, Lelannic J, Gouranton J, et al. 
(1992) Electron-microscopic observation of the respiratory-tract of 
spf piglets inoculated with Mycoplasma-Hyopneumoniae. Veterinary 
Microbiology 30(4): 329-341. 

5. DeBey MC, Ross RF (1994) Ciliostasis and loss of cilia induced by 
Mycoplasma hyopneumoniae in porcine tracheal organ cultures. 
Infectious Immunology 62(12): 5312-5318. 

6. Young TF, Thacker EL, Erickson BZ, Ross RF (2000) A tissue culture 
system to study respiratory ciliary epithelial adherence of selected 
swine mycoplasmas. Veterinary Microbiology 71(3-4): 269-279. 

7. Maes D, Verdonck M, Deluyker H, de Kruif A (1996) Enzootic pneumonia 
in pigs. Veterinary Quarterly 18(3): 104-109. 

8. Buddle JR, O’Hara AJ (2005) Enzootic pneumonia of pigs - A diagnostic 
dilemma. Australian Veterinary Journal 83(3): 134-139. 

9. Messier S, Ross RF (1991) Interactions of Mycoplasma hyopneumoniae 
membranes with porcine lymphocytes. American Journal of Veterinary 
Research 52(9): 1497-1502. 

10. Thanawongnuwech R, Young TF, Thacker BJ, Thacker EL (2001) 
Differential production of proinflammatory cytokines: In vitro PRRSV 

and Mycoplasma hyopneumoniae co-infection model. Veterinary 
Immunology and Immunopathology 79(1-2): 115-127. 

11. Shen Y, Hu W, Wei Y, Feng Z, Yang Q (2017) Effects of Mycoplasma 
hyopneumoniae on porcine nasal cavity dendritic cells. Veterinary 
Microbiology 198: 1-8. 

12. Sibila M, Pieters M, Molitor T, Maes D, Haesebrouck F, Segalés J (2009) 
Current perspectives on the diagnosis and epidemiology of Mycoplasma 
hyopneumoniae infection. Veterinary Journal 181: 221-231. 

13. Maes DG, Deluyker H, Verdonck M, De Kruif A, Ducatelle R, et al. (2001) 
Non-infectious factors associated with macroscopic and microscopic 
lung lesions in slaughter pigs from farrow-to-finish herds. Veterinary 
Records 148(2): 41-46. 

14. Garcia-Morante B, Segalés J, Fraile L, Pérez de Rozas A, Maiti H, et 
al. (2016) Assessment of Mycoplasma hyopneumoniae-induced 
pneumonia using different lung lesion scoring systems: A comparative 
review. Journal of Comparative Pathology 154: 125-134. 

15. Thacker EL (2004) Diagnosis of Mycoplasma hyopneumoniae. Animal 
Health Research Reviews 5(2): 317-320. 

16. Opriessnig T, Thacker EL, Yu S, Fenaux M, Meng XJ, et al. (2004) 
Experimental reproduction of postweaning multisystemic wasting 
syndrome in pigs by dual infection with Mycoplasma hyopneumoniae 
and porcine circovirus type 2. Veterinary Pathology 41(6): 624-640. 

17. Sørensen V, Ahrens P, Barfod K, Feenstra, Feld NC, et al. (1997) 
Mycoplasma hyopneumoniae infection in pigs: duration of the disease 
and evaluation of four diagnostic assays. Veterinary Microbiology 
54(1): 23-34. 

18. Dubosson CR, Conzelmann C, Miserez R, Boerlin P, Frey J, et al. 
(2004) Development of two real-time PCR assays for the detection 
of Mycoplasma hyopneumoniae in clinical samples. Veterinary 
Microbiology 102(1-2): 55-65. 

19. Strait EL, Madsen ML, Minion FC, Christopher-Hennings J, Dammen 
M, et al. (2008) Real-time PCR assays to address genetic diversity 
among strains of Mycoplasma hyopneumoniae. Journal of Clinical 
Microbiology 46(8): 2491-2498. 

20. Hermann JR, Brockmeier SL, Yoon KJ, Zimmerman JJ (2008) Detection 
of respiratory pathogens in air samples from acutely infected pigs. 
Canadian Journal of Veterinary Research 72(4): 367-370. 

21. Calsamiglia M, Pijoan C (2000). Colonisation state and colostral 
immunity to Mycoplasma hyopneumoniae of different parity sows. 
Veterinary Records 146(18): 530-532. 

22. Nathues H, Woeste H, Doehring S, Fahrion AS, Doherr MG, et al. (2013) 
Herd specific risk factors for Mycoplasma hyopneumoniae infections 
in suckling pigs at the age of weaning. Acta Veterinaria Scandinavica 
12: 55. 

23. Pieters M, Cline GS, Payne BJ, Prado C, Ertl JR, et al. (2014) Intra-farm 
risk factors for Mycoplasma hyopneumoniae colonization at weaning 
age. Veterinary Microbiology 172(3-4): 575-580. 

24. Fano E, Pijoan C, Dee S (2005) Dynamics and persistence of Mycoplasma 
hyopneumoniae infection in pigs. Canadian Journal of Veterinary 
Research 69(3): 223-228. 

25. Pieters M, Pijoan C, Fano E, Dee S (2009) An assessment of the duration 
of Mycoplasma hyopneumoniae infection in an experimentally infected 
population of pigs. Veterinary Microbiology 134(3-4): 261-266. 

26. Maes D, Sibila M, Kuhnert P, Segalés J, Haesebrouck F, et al. (2017) 
Update on Mycoplasma hyopneumoniae infections in pigs: Knowledge 
gaps for improved disease control. Transboundary and Emerging 
Diseases 65(1): 110-124.

http://dx.doi.org/10.19080/JDVS.2018.07.555709
https://www.ncbi.nlm.nih.gov/pubmed/22152290
https://www.ncbi.nlm.nih.gov/pubmed/22152290
https://www.ncbi.nlm.nih.gov/pubmed/22152290
https://experts.umn.edu/en/publications/elimination-of-mycoplasma-hyopneumoniae-from-breed-to-wean-farms-
https://experts.umn.edu/en/publications/elimination-of-mycoplasma-hyopneumoniae-from-breed-to-wean-farms-
https://experts.umn.edu/en/publications/elimination-of-mycoplasma-hyopneumoniae-from-breed-to-wean-farms-
https://experts.umn.edu/en/publications/elimination-of-mycoplasma-hyopneumoniae-from-breed-to-wean-farms-
https://www.ncbi.nlm.nih.gov/pubmed/1533978
https://www.ncbi.nlm.nih.gov/pubmed/1533978
https://www.ncbi.nlm.nih.gov/pubmed/1533978
https://www.ncbi.nlm.nih.gov/pubmed/1533978
https://www.ncbi.nlm.nih.gov/pubmed/7960110
https://www.ncbi.nlm.nih.gov/pubmed/7960110
https://www.ncbi.nlm.nih.gov/pubmed/7960110
https://www.ncbi.nlm.nih.gov/pubmed/15825621
https://www.ncbi.nlm.nih.gov/pubmed/15825621
https://www.ncbi.nlm.nih.gov/pubmed/1952341
https://www.ncbi.nlm.nih.gov/pubmed/1952341
https://www.ncbi.nlm.nih.gov/pubmed/1952341
https://www.ncbi.nlm.nih.gov/pubmed/11356254
https://www.ncbi.nlm.nih.gov/pubmed/11356254
https://www.ncbi.nlm.nih.gov/pubmed/11356254
https://www.ncbi.nlm.nih.gov/pubmed/11356254
https://www.ncbi.nlm.nih.gov/pubmed/28061998
https://www.ncbi.nlm.nih.gov/pubmed/28061998
https://www.ncbi.nlm.nih.gov/pubmed/28061998
https://www.ncbi.nlm.nih.gov/pubmed/18396428
https://www.ncbi.nlm.nih.gov/pubmed/18396428
https://www.ncbi.nlm.nih.gov/pubmed/18396428
https://www.ncbi.nlm.nih.gov/pubmed/11202552
https://www.ncbi.nlm.nih.gov/pubmed/11202552
https://www.ncbi.nlm.nih.gov/pubmed/11202552
https://www.ncbi.nlm.nih.gov/pubmed/11202552
https://www.ncbi.nlm.nih.gov/pubmed/26774274
https://www.ncbi.nlm.nih.gov/pubmed/26774274
https://www.ncbi.nlm.nih.gov/pubmed/26774274
https://www.ncbi.nlm.nih.gov/pubmed/26774274
https://www.ncbi.nlm.nih.gov/pubmed/15984347
https://www.ncbi.nlm.nih.gov/pubmed/15984347
https://www.ncbi.nlm.nih.gov/pubmed/15557072
https://www.ncbi.nlm.nih.gov/pubmed/15557072
https://www.ncbi.nlm.nih.gov/pubmed/15557072
https://www.ncbi.nlm.nih.gov/pubmed/15557072
https://www.ncbi.nlm.nih.gov/pubmed/9050168
https://www.ncbi.nlm.nih.gov/pubmed/9050168
https://www.ncbi.nlm.nih.gov/pubmed/9050168
https://www.ncbi.nlm.nih.gov/pubmed/9050168
https://www.ncbi.nlm.nih.gov/pubmed/15288927
https://www.ncbi.nlm.nih.gov/pubmed/15288927
https://www.ncbi.nlm.nih.gov/pubmed/15288927
https://www.ncbi.nlm.nih.gov/pubmed/15288927
https://www.ncbi.nlm.nih.gov/pubmed/23587271
https://www.ncbi.nlm.nih.gov/pubmed/23587271
https://www.ncbi.nlm.nih.gov/pubmed/23587271
https://www.ncbi.nlm.nih.gov/pubmed/23587271
https://www.ncbi.nlm.nih.gov/pubmed/24984946
https://www.ncbi.nlm.nih.gov/pubmed/24984946
https://www.ncbi.nlm.nih.gov/pubmed/24984946
https://www.ncbi.nlm.nih.gov/pubmed/16187553
https://www.ncbi.nlm.nih.gov/pubmed/16187553
https://www.ncbi.nlm.nih.gov/pubmed/16187553
https://www.ncbi.nlm.nih.gov/pubmed/18835112
https://www.ncbi.nlm.nih.gov/pubmed/18835112
https://www.ncbi.nlm.nih.gov/pubmed/18835112
https://www.ncbi.nlm.nih.gov/pubmed/28834294
https://www.ncbi.nlm.nih.gov/pubmed/28834294
https://www.ncbi.nlm.nih.gov/pubmed/28834294
https://www.ncbi.nlm.nih.gov/pubmed/28834294


How to cite this article: Nathalia M Correa Valencia. Up-To-Date on Mycoplasma Hyopneumoniae in Pigs: A Mini-Review. Dairy and Vet Sci J. 2018; 7(2): 
555709. DOI: 10.19080/JDVS.2018.07.555709.

003

Journal of Dairy & Veterinary Sciences

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                    Track the below URL for one-step submission 
        https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/JDVS.2018.07.555709

http://dx.doi.org/10.19080/JDVS.2018.07.555709
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JDVS.2018.07.555709

	Up-To-Date on Mycoplasma Hyopneumoniae in  Pigs: A Mini-Review
	Keywords
	Mini Review
	References

