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INTRODUCTION

Hemotrophic Mycoplasmas (hemoplasmas) are uncul-
tivable eperythrocytic emerging pathogens that are 

found in a wide range of domestic and wild animals (Fu-
jihara et al., 2011). M.wenyonii is a hemotrophic myco-
plasma that causes acute and chronic infections in cattle 
(Santos et al., 2012). Signs of dysgalactia were identified 
in sows infected with M.suis beginning 1 day after partu-
rition and lasted 4 to 6 days, this resulted in a mean piglet 
preweaning mortality rate of 18% because of starvation 
(Strait et al., 2012). In recent years, the number of reports 
describing a new type of udder infection could be going 
widely undiagnosed on-farm and could be to blame for 
recurrent mastitis cases, a combination of clinical signs in 
cattle comprising pyrexia, hind limb and/or udder edema, 
pre-femoral and supra-mammary lymphadenopathy with 
decreased milk production consistently associated with M.
wenyonii infection (Strugnell and McAuliffe, 2012; Glad-
den et al., 2016; Basima and Baraa, 2016). M.wenyonii 
is a contagious pathogen with a vector, the main route 
of spread is thought to be via needles or arthropods and 

events involving blood contact are suspected to be involved 
in transmission. Due to lack of in vitro cultivation systems 
for the isolation of these haemoplasmas has hampered and 
delayed their detection and characterization in humans 
and animals (Rani et al., 2018). Little is understood about 
the molecular mechanisms of pathogenicity of M.wenyo-
nii. To deal with this problem, we used PCR methods for 
the direct detection of M.wenyonii DNA from cow’s milk 
samples.

MATERIALS AND METHODS

One hundred dairy cows (ages > 3years) from six farms of 
different regions in Nineveh province of Iraq were includ-
ed in the study for the period from September 2017 to 
September 2018. Case history and clinical signs of udder-
infection were recorded for cows failed to respond to treat-
ment as E.coli or Streptococcus spp. Mastitis. Milk samples 
(10 ml) were collected from each infected dairy cow after 
properdis infection of teats and removing first drops; milk 
sample was placed in plain tube and stored at -20°C prior 
to DNA extraction. DNA was purified from milk sam-
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ples. A total Genomic DNA was extracted from 10 ml of 
each milk sample with commercially available kit accord-
ing to the manufacturer’s recommendations (Bioingentech 
veterinary extraction, purification kit. Chille), and stores 
-20°C until further analysis. The presence of amplifiable 
DNA was confirmed for each sample using a 16S rRNA 
gene. Initially, a conventional PCR assay was carried out 
using specific designated primers (Veterinary Laboratory 
Agency (AHVLA), UK), for the 16S rRNA gene of bovine 
hemoplasmas - Forward  primer:, 5’-ATATTCCTACG-
GGAAGCAGC-3’, equivalent to nucleotide numbers 
328 to 347 of M. wenyonii- Reverse primer:  5’-ACCG-
CAGCTGCTGGCACATA-3’, equivalent to nucleotide 
numbers 503 to 522 of M. wenyonii amplified a 195 bp 
and 173 bp product for M. wenyonii and ‘Candidatus M. 
haemobos’, respectively (Nishizawa, et al., 2010) with few 
modification,  2 µl  of DNA sample from milk,  1 µl For-
ward  primer (10 Pico mole) and 1 µl Reverse  primer (10 
Pico mole), 4µl of 5× Taq master mix, 12 µl  PCR Grade 
water in a 20 µl final  PCR reaction. The thermo cycling 
program for PCR used initial denaturation at   94°c for 30 
sec., annealing at 57°c  for 30 sec., extension at 72°C for 
1min and final extension 72°c for 2 min., cooling 4°c. All 
amplicons (PCR products) were run in an electrophoresis 
chamber on a 1.5% agarose gel in TBE buffer and visu-
alized under UV light. In a second step, Amplified frag-
ments were randomly selected for sequence determination 
using forward and reverse PCR primers. The obtained se-
quences were compared for similarity with sequences in 
the GenBank database using the Basic Local Alignment 
Search Tool (BLAST) program (National Center for Bi-
otechnology Information, National Institute of Health). 
Denaturing gradient gel electrophoresis (DGGE) of a 16S 
ribosomal DNA was used to separate PCR products from 
Milk DNA according to differences in primary sequence 
(Macrogen, Inc., South Korea public biotechnology com-
pany). New sequences were submitted to GenBank.

Statistical Analysis
Calculations were performed with the SPSS software An-
alyse-it (Analyse-it Software Ltd., Leeds,United King-
dom) for Microsoft Excel.

RESULTS

According to clinical observations, udder infection usually 
starts in dairy cows with significant edema on one quarter 
and can occur at any point in lactation. Occasionally more 
than one quarter can be involved. Within 2 days of this 
edema being identified, clots will usually then appear in 
the milk. The swelling is different to that caused by trauma 
or E.coli, as Mycoplasma wenyonii will result in a spongy 
’pitting type edema’ around the quarter which will form a 
‘pit’ or dent when pressed with a finger. This dent will then 

take about five-10 seconds to disappear (Figure 1). 

Figure 1:  A cow with pitting type edema around the quarter 
(A) and swollen teats (B) was infected by Mycoplasma 
wenyonii 

Figure 2: PCR based detection of M. wenyonii 16S rRNA 
in dairy cows. The amplified 195 bp product, from the 
positive sample control (line 14) and positive test samples 
(lines 3,4,5,8,9,10,11,12) were subjected to electrophoresis 
in 1.5%-agarose gel and stained with ethidium bromide. 
Marker 200 (M) and a negative control free of DNA 
template (line 13) were run in parallel.

Figure 3: Detection and sequencing of Mycoplasma 
wenyonii agents in cattle milk by (DGGE) of a 16S 
ribosomal DNA PCR.

Sixty six milk samples (66%) were found positive for spe-
cific PCR. Results of amplification showed that bands on 
the Agarose gel appeared at the concentration of 1.5% 
and with expected result reaction of 195 base pairs (Fig-
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ure 2). The result of the sequencing of the products iso-
lated by DGGE evidenced the presence of M.wenyonii in 
eight samples. The results of DGGE for two of the DNAs 
tested were shown (Figure 3). All milk samples infected 
with M.wenyonii organisms identified on the basis of the 
16S rRNA gene sequence (deposited in GenBank under 
accession number MK335902, MK335904). This means 
M.wenyonii could be the underlying cause of culls for mas-
titis.

DISCUSSION

Mastitis is an age-old problem and even today it continues 
to be the most significant disease of dairy cattle. M.wenyo-
nii, could be the underlying cause of recurrent and per-
sistent udder changes. It’s an enigmatic and incomplete-
ly understood organism, and there is a growing body of 
evidence suggesting that it may contribute to the clinical 
signs described in this article, particularly in dairy cows. 
With advances in research and improvements in the in-
terpretation of assay results, PCR and other molecular 
biology techniques are likely to gain a more prominent 
place in mastitis diagnostics in the future. Various PCR 
assays were used to detect difficult cultivatepathogenslike 
Mycobacterium avium ssp. Paratuberculosis ( Johne’s disease) 
(Over et al., 2011), Mycobacterium bovis (Sreevatsan et al., 
2000; Antognoli et al., 2001), Brucella spp. (Romero and 
Lopez-Goñi 1999; Sreevatsan et al., 2000), Coxiellaburnet-
ii (Muramatsu et al., 1997), Cryptosporodium spp. (Laberge 
and Griffiths, 1996), and Mycoplasma spp. (Baird et al., 
1999). The diagnosis was confirmed on 100 milk samples 
by the use of polymerase chain technology using a pair of 
primers designed based on Nishizawa et al. (2010). It is well 
established that the haemoplasmas attach to the surface of 
the red cells but may under certain conditions penetrate 
this host cell (Messick, 2004). M.wenyonii is a different 
type of Mycoplasma spp. to the more commonly recognised 
Mycoplasma bovis and presents differently. Many myco-
plasmal pathogens exhibit filamentous or flask-shaped 
appearances and display prominent and specialized polar 
tiporganelles that mediate attachment to host target cells 
(Hoelzle, 2008). These are the complex structures, com-
posed of a network of interactive proteins, designated ad-
hesions, and adherence accessory proteins. These proteins 
cooperate structurally and functionally to mobilize and 
concentrate adhesions at the tip and permit mycoplasmal 
colonization of mucous membranes and eukaryotic cell 
surfaces (Rani et al., 2018). M.wenyonii causes an infection 
of the lymph system in the udder and subsequently reduces 
milk expression. That, in turn, leads to raised somatic cell 
counts and clots in the milk, the majority of somatic cells 
in milk are leukocytes, the concentration of leukocytes in 
milk increases with increased immune response to mastitis 
caused by pathogenic bacteria (Balsom, 2017). PCR can 

be a useful diagnostic aid when combined with other 
currently available tools and herd data.The advantag-
es of PCR method for detection of M.wenyonii DNA in 
milk samples are a rapid and specific test, the preserved 
samples can be used, samples are not needed to be col-
lected separately, also samples from groups of cows can be 
pooled to help cut down on costs. Identifying sources of 
mastitis in a single cow or bulk tank sample, identifying 
sources of mastitis in cows already being treated, finding 
sub-clinical cases before they become clinical or chronic. 
PCR products of approximately 195 bp were obtained for 
all M.wenyonii isolates tested. The use of denaturing gradi-
ent gel electrophoresis (DGGE) of a 16S ribosomal DNA 
to separate PCR products according to differences in pri-
mary sequence enabled differentiation of all M.wenyonii 
isolates analyzed. The DNA sequence had 100% identity 
to previously reported M. wenyonii 16S rRNA gene (de-
posited in GenBank under accession number MK335902, 
MK335904) in blood samples of dairy cows (Esmaeel and 
Albadrani, 2019). This molecular technique on milk sam-
ples is the first study conducted on haemotropic Mycoplsma 
spp. which can be a new causative agent of mastitis in dairy 
cows.        
                                     
ACKNOWLEDGEMENTS  

This work was kindly supported by Dean of Veterinary 
Medicine College, We are grateful to the Genomic Core 
Facility at University.  						    
	
CONFLICT OF INTEREST 

The authors declare no conflicts of interest.

AUTHORS CONTRIBUTION

All authors contributed equally.

REFERENCES

•	Antognoli  MC,  Salman  MD,  Triantis  J,  Hernandez  J, Keefe 
T (2001). A one-tube nested polymerase chain reaction  
for  the  detection  of Mycobacterium  bovis   in  spiked 
milk  samples:  an  evaluation  of  concentration  and  lytic 
techniques. J. Vet. Diagn. Invest. 3 (2): 1311–116. https://
dx.doi.org/10.1177/104063870101300203.

•	Baird S C, Carman J, Dinsmore RP, Walker RL, Collins JK 
(1999). Detection and identification of Mycoplasma bovis 
from bovine mastitis infection using a nested polymerase 
chain reaction: J. Vet. Diagn. Invest. 11(2): 432-5. https://
www.ncbi.nlm.nih.gov/pubmed/12968756.

•	Balsom, A (2017). Insights into New mastitis threat going 
undiagnosed - we take a look at the symptoms and 
treatments. Farmers Guardian-May 2017. https://dx.doi.
org/10.1177/104063879901100507.

•	Basima A, Baraa A (2016). First Documented Study of 

https://doi.org/10.1177/104063870101300203
https://www.ncbi.nlm.nih.gov/pubmed/12968756. 
https://www.ncbi.nlm.nih.gov/pubmed/12968756. 
https://doi.org/10.1177/104063879901100507


NE  US
Academic                                      Publishers

Advances in Animal and Veterinary Sciences

June 2019 | Volume 7 | Issue 6 | Page 483

Mycoplasma Wenyonii of Cattle in Iraq. IJSR. 5(2): 515-
520.  https://www.ijsr.net/archive/v5i2/4021601.

•	Esmaeel SA , Albadrani BA (2019).  Prevalence and risk factors 
of bovine hemotropic mycoplasma in Nineveh province of 
Iraq. Iraq. J. Vet. Sci. (Under publication).

•	Fujihara Y, Sasaoka F, Suzuki J, WatanabeY, Fujihara M, Ooshita 
K, Ano H,    Harasawa R (2011). Prevalence of hemoplasma 
infection among cattle inthewestern part of Japan. J. Vet. 
Med. Sci. 73(1): 1653-1655.

•	Gladden N, Haining H, Henderson L, Marchesi F, Graham L, 
McDonald M, Murdoch FR, Bruguera Sala A, Orr J, Ellis 
K (2016). A case report of Mycoplasma wenyonii associated 
immune-mediated haemolyticanaemia in a dairy cow. Ir. Vet. 
J. 69(22):1.  https://doi.org/10.1186/s13620-016 -0061-x.

•	Hoelzle LE (2008). Haemotrophic mycoplasmas: recent 
advances in Mycoplasma suis. Vet. Microbiol. 130(3-4): 215–
226. https://dx.doi.org/10.1016/j.vetmic.2007.12.023

•	Laberge I, Griffiths MW (1996). Prevalence, detection and 
control of       Cryptosporidium parvum in food. Inter. J. 
Food. Microbiol. 32(1-2):1-26.  https://www.ncbi.nlm.nih.
gov/pubmed/8880324.

•	Messick JB (2004). Hemotrophic mycoplasmas (hemoplasmas): 
a review and new insights into pathogenic potential. Vet. 
Clin. Pathol. 33(1): 2–13. https://www.ncbi.nlm.nih.gov/
pubmed/15048620.

•	Muramatsu Y, Yanase T, Okabayashi T, Ueno H, Morita C 
(1997). Detection of Coxiella burnetii in cow’s milk by 
PCR-enzyme-linked immunosorbent assay combined 
with a novel sample preparation method. Appl. Environ. 
Microbiol. 63(2): 2142-6. https://www.ncbi.nlm.nih.gov/
pubmed/9172331

•	Nishizawa I, Sato M, Fujihara M, Sato S, Harasawa R (2010). 
Differential detection of hemotropic Mycoplasma species 
in cattle by melting curve analysis of PCR products. J. Vet. 

Med. Sci. 72 (3): 77–79. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4724101

•	Over K, Crandall PG, O’Bryan CA, and Ricke SC (2011). 
Current perspectives on Mycobacterium avium subsp. 
paratuberculosis, Johne’s disease, and Crohn’s  disease: a 
Review: Crit. Rev. Microbiol. 37(2): 141-156. https://dx.doi.
org/10.3109/1040841X.2010.532480.

•	Rani N, Tomar P,  Kapoor  PK,  Singh  Y (2018). A Review 
on emerging zoonotic Mycoplasma. Int. J. Pure. App. Biosci. 
6(5):784-790. http://dx.doi.org/10.18782/2320-7051.7028.

•	Romero C , Lopez-Goni I (1999). Improved method for 
purification of bacterial DNA from bovine milk for detection 
of Brucella spp. by PCR. Appl. Environ. Microbiol. 65(2): 
3735–3737. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC91561/ PMID: 10427076.

•	Santos AP, Guimaraes AMS, do Nascimento NC, San Miguel 
PJ,  Messick JB. (2012). Complete Genome Sequence 
of  Mycoplasma wenyonii  Strain Massachusetts. J. Bacteriol. 
194(19): 5458 –5459. https://dx.doi.org/10.1128/JB.01240-12.

•	Sreevatsan S, Bookout GB,  Ringpis F, Perumaalla VS, Ficht 
LG, Adams SD, Hagius PH, Elzer PH, Bricker BJ, 
Kumar GK, Rajasekhar M, Isloor S, Barathur RR (2000). 
A multiplex approach to molecular detection of Brucella 
abortus and/or Mycobacterium bovis infection in cattle. J. 
Clin. Microbiol. 38 (2):2602–2610. https://www.ncbi.nlm.
nih.gov/pubmed/10878051.

•	Strait EL,  Hawkins PA,  Wilson WD (2012). Dysagalyctia 
associated with Mycoplasma suis infection in a sow herd. 
J. Am. Vet. Med. Assoc.  241(12):1666-7. https://dx.doi.
org/10.2460/javma.241.12.1666.

•	Strugnell B, Mcauliffe L (2012). Mycoplasma wenyonii infection 
in cattle. In Pract. 34(3):146-154. DOI:  http://dx.doi.
org/10.1136/inp.e1550.

https://www.ijsr.net/archive/v5i2/4021601
 https://doi.org/10.1186/s13620-016 -0061-x.
https://doi.org/10.1016/j.vetmic.2007.12.023
 https://www.ncbi.nlm.nih.gov/pubmed/8880324. 
 https://www.ncbi.nlm.nih.gov/pubmed/8880324. 
https://www.ncbi.nlm.nih.gov/pubmed/15048620. 
https://www.ncbi.nlm.nih.gov/pubmed/15048620. 
https://www.ncbi.nlm.nih.gov/pubmed/9172331
https://www.ncbi.nlm.nih.gov/pubmed/9172331
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4724101 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4724101 
https://doi.org/10.3109/1040841X.2010.532480
http://dx.doi.org/10.18782/2320-7051.7028
https://www.ncbi.nlm.nih.gov/pubmed/10427076
https://dx.doi.org/10.1128/JB.01240-12. 
https://www.ncbi.nlm.nih.gov/pubmed/10878051
https://www.ncbi.nlm.nih.gov/pubmed/10878051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strait EL%5BAuthor%5D&cauthor=true&cauthor_uid=23216044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hawkins PA%5BAuthor%5D&cauthor=true&cauthor_uid=23216044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson WD%5BAuthor%5D&cauthor=true&cauthor_uid=23216044
https://www.ncbi.nlm.nih.gov/pubmed/23216044
https://dx.doi.org/10.2460/javma.241.12.1666. 
https://dx.doi.org/10.2460/javma.241.12.1666. 
http://dx.doi.org/10.1136/inp.e1550
http://dx.doi.org/10.1136/inp.e1550

