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                                                   ABSTRAK 
 
 

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan Veterinar 
untuk memenuhi sebahagian daripada keperluan kursus VPD 4901 -Projek. 
 
 

PENGESANAN MOLEKUL MYCOPLASMA SPP DAN FAKTOR RISIKO DALAM 

ANJING DARI PERLINDUNGAN HAIWAN DI SELANGOR 

 
 
 

Oleh 
 

Nur Azira binti Mohd Zahir  

2022 
 
 

Penyelia: Dr. Nor Azlina binti Abdul Aziz  
 
 
 

 Mycoplasma hemotropik anjing adalah penyakit bakteria bawaan kutu pada anjing yang 

diandaikan disebarkan oleh kutu Rhipicephalus sanguineus. Hemoplasma yang biasa 

dilaporkan, Mycoplasma haemocanis dan Candidatus Mycoplasma haematoparvum 

melekat pada permukaan eritrosit perumah vertebrata. Penyakit ini selalunya menyebabkan 

simptom ringan melainkan anjing yang immunokompromi atau organ limpa yang sudah 

dibuang dijangkiti yang boleh membawa kepada anemia yang teruk. Kajian ini bertujuan 

untuk mengesan kehadiran spesies Mycoplasma dalam anjing liar yang diselamatkan 

melalui amplifikasi Reaksi Rantai Polimerase (PCR) konvensional dan pemeriksaan 

mikroskopik sapuan darah nipis yang diwarnakan Giemsa. Sampel darah dikumpul melalui 

vena di bahagian lengan dari empat pusat perlindungan (n = 71) di Selangor. Pengesanan 

molekul spesies Mycoplasma dilakukan dengan amplifikasi gen 16SrRNA menggunakan 

primer khusus genus dan spesies. Sampel positif telah dihantar untuk penjujukan dan 
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BLASTsearch dalam NCBI GenBank untuk pengesahan spesies. Sebanyak 32 anjing 

(45.1%) positif Mycoplasma haemocanis. Menurut kajian ini, tempat perlindungan yang 

berada di kawasan bandar dan kurang terdedah kepada tikus dan haiwan liar lebih 

berkemungkinan dijangkiti spesies Mycoplasma (p-value<0.05). Walau bagaimanapun, 

tiada perkaitan yang signifikan antara serangan kutu dan jangkitan mycoplasma (nilai p = 

0.753, χ2 = 0.099) walaupun ia dikatakan sebagai vektor bagi parasit darah ini. Tiada 

signifikan juga didapati antara ciri intrinsik anjing iaitu jantina (nilai p = 0.338, χ2 = 0.918) 

dan umur (nilai p = 0.631, χ2 = 0.230). Kajian ini mendedahkan pengesanan Mycoplasma 

haemocanis dalam kalangan anjing yang diselamatkan dari tempat perlindungan yang 

berbeza di Selangor. 

Kata kunci: Mycoplasma haemocanis; 16S rRNA; kutu; anjing perlindungan; anemia 
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ABSTRACT 

An abstract of the project paper presented to the Faculty of Veterinary Medicine in partial 
fulfillment of the course VPD 4901- Project. 
 
 
 

MOLECULAR DETECTION OF MYCOPLASMA SPP AND RISK FACTORS IN DOGS 

FROM ANIMAL SHELTER IN SELANGOR  
 
 

by 
 

Nur Azira binti Mohd Zahir  

2022 
 
 

Supervisor:    Dr. Nor Azlina binti Abdul Aziz  
 

 
 

Canine hemotropic mycoplasma is a tick-borne bacterial disease in dogs which most likely 

to be transmitted by Rhipicephalus sanguineus ticks. Commonly reported hemoplasma, 

Mycoplasma haemocanis and Candidatus Mycoplasma haematoparvum adhere to the 

surface of erythrocytes of the vertebrate hosts. This disease often causes mild symptoms 

unless immunocompromised or in splenectomized dogs where infection can lead to severe 

anemia. This study was aimed to detect the presence of Mycoplasma spp in rescued dogs 

through conventional Polymerase Chain Reaction (PCR) amplification and microscopic 

examination of Giemsa-stained thin blood smear. Blood samples were collected via cephalic 

venipuncture from dogs in four shelters (n = 71) in Selangor. Molecular detection of 

Mycoplasma spp was performed by amplification of 16SrRNA gene using genus and 

species-specific primer. Positive samples were sent for sequencing and BLASTsearch in 

NCBI GenBank for species confirmation. A total of 32 dogs (45.1%) were positive for 

Mycoplasma haemocanis. According to this study, shelters that are in urban areas and have 
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less exposure to rodents and wild animals are more likely to be infected with Mycoplasma 

spp (p-value<0.05). However, there is no significant association between tick infestation and 

mycoplasma infection (p-value = 0.753, χ2 = 0.099) although tick is believed to be the vector 

for this blood parasite. No significant associations found between intrinsic characteristics of 

dogs which are sex (χ2 = 0.918, df=1, p-value = 0.338) and age (χ2 = 0.230, df=1, p-value 

= 0.631). The present study revealed high detection of Mycoplasma haemocanis among 

rescued dogs from different shelters in Selangor. 

Keywords: Mycoplasma haemocanis; 16S rRNA; ticks; shelter dogs; anemia
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1.0 INTRODUCTION   

 

       Canine tick-borne haemopathogen (TBH) diseases which include ehrlichiosis, 

babesiosis and anaplasmosis are well recognized in our country which could threaten the 

health and welfare of the animal and human itself (Konto et al, 2017; Prakash et al., 2018). 

They have been incriminated to be transmitted by Rhipicephalus sanguineus sensu lato (s.l.) 

tick as it is the most common tick infesting dogs in Malaysia which suggest to be the natural 

vector of various disease (Harrus et al., 2011; Solano-Gallego 2011). In addition to that, 

dogs that are frequently exposed to ticks are more susceptible to many tick-borne protozoa 

and bacteria diseases (Kaewmongkol et al., 2017). This can be supported with the presence 

of abundant arthropod vectors, pet animals, and varied hygiene management practices 

among households that contribute to canine blood parasite infection as one of the prevalent 

diseases to be reported every year. Furthermore, the hot and wet tropical climate in Malaysia 

is an ideal environment for the breeding of arthropods throughout the year.  

 

       However, another type of bacteria that is relevant in dogs as other TBH which is canine 

hemotropic hemoplasma caused by Mycoplasma spp. Canine mycoplasmosis is relatively 

less pathogenic and alarming as compared to other species of mycoplasmosis in our 

country. This is due to the presence of more pathogenic TBH such as Babesia spp, 

Anaplasma spp and Ehrlichia spp which cause more significant clinical evidence of acute 

haemolytic anemia in dogs. Mycoplasmosis could cause anemia particularly in 

immunocompetent dogs. However, this disease is as important as other TBH since effective 

treatment of anemia is to acknowledge and address the main cause of the problem which is 

the agent along with the supportive treatments. Clinically proven antibiotics that used to treat 

the infected animal are doxycycline, tetracycline and erythromycin. However, erythromycin 
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could control acute infection without clearing up the infection (Messick et al., 2003). These 

antibiotics are commonly prescribed to dogs with other TBH infections. Once the clinical 

symptoms are resolved, the animal could be the source of infection to other susceptible dogs 

as they will become chronic carrier (Messick et al., 2004) 

        

       In Malaysia, the last report regarding the prevalence of Mycoplasma spp in dogs was 

done by Goh (2013) in Selangor and the other study by Lim in Perak (2007). Low detection 

of this parasite infection in both studies are highly influenced by the diagnostic method used 

which was direct smear evaluation. Both studies were thesis and until now, there is no 

published data on the prevalence of mycoplasmosis in dogs in Malaysia Diagnosis of tick-

transmitted diseases requires a combination of direct microscopic evaluation of infective 

organisms, microbial culture and PCR assay. However, PCR alone is particularly 

appropriate in this case although this method is unable to distinguish between acute and 

chronic state of infection.  

       

       Canine mycoplasmosis is generally being underestimated by veterinary practitioners 

due to the lack of awareness. Apart from that, limited information available regarding the 

number of dogs infected with Mycoplasma spp at animal shelters in Selangor and dogs in 

general in Malaysia. Previous studies have lacked information regarding the epidemiological 

factors such as age, gender, breed, localities, hygiene practices, the use of arthropod 

repellent and exposure to wildlife as part of natural vectors in causing the disease. Thus, the 

objectives of this study are :  

i. To detect the presence of Mycoplasma spp in dogs from animal shelter in Selangor  

ii. To correlate the possible epidemiological factors and the presence of Mycoplasma spp in 

dogs from animal shelter in Selangor  
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2.0 LITERATURE REVIEW   

 

        Canine hemotrophic mycoplasma is a tick-borne bacterium formerly classified as 

Haemobartonella and Eperythrozoon species that adhere to the surface of erythrocytes of 

the vertebrate hosts (Nascimento et al., 2012). This pleomorphic bacterium is only 0.5 to 1.5 

micrometers in diameter which makes them appear similar to artifacts, basophilic stippling, 

siderotic inclusion, and Howell-Jolly bodies (Harvey., 2001; Vaden et al.,2015). They might 

appear singly, pairs, clusters or even in chains which canine Mycoplasma spp could 

resemble violin-bow shape appearance (Nascimento et al., 2012; Procop et al., 2020). 

Mycoplasmosis generally has been reported worldwide with a prevalence varying from 0.5% 

to 40% in all animal species (Novacco et al., 2010). 

 

     In dogs, two common Mycoplasma species have been reported which are Mycoplasma 

haemocanis and Candidatus Mycoplasma haematoparvum which can cause acute 

haemolytic anemia and assumed to be transmitted by Rhipicephalus sanguineus ticks 

(Kaewmongkol et al., 2017). They utilize the erythrocyte’s metabolism by scavenging the 

nutrients which leads to diminished erythrocyte morphology and lifespan. Overtime, 

exacerbation of anemia occurs during both acute and chronic disease (Nascimento et al., 

2012).  

 

    Healthy dogs can get the infection through tick vector, traumas, fomites, blood 

transfusion, and vertical and horizontal transmission based on experimental transmission in 

previous work (Willy et al., 2010; Lashnits et al., 2019; Barbosa et al., 2021).  There was a 

positive correlation of dogs infested with ticks and mycoplasma infection (Barbosa et al., 

2021) but there were some studies which failed to prove the associations (Vieira et al., 
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2015). The gender of the animal and presence of wild animals were also among the risk 

factors in contracting the disease (Barbosa et al., 2021).  

 

     The most prevalent clinical manifestation of canine mycoplasmosis is hemolytic anemia 

ranging from asymptomatic, slight lethargy and death (Cataldo et al., 2020; Rosanna et al., 

2020). Commonly presented clinical signs are tachypnea, depression, weakness, anorexia, 

weight loss, pale mucous membrane, dehydration, icterus and splenomegaly (Kewish et al., 

2004). Most cases of canine hemoplasma revealed the disease remains latent and 

subclinical (Messick et al, 2002). However, the dogs which immunosuppressed, 

splenectomized or concurrently affected with other blood parasites or any infectious 

diseases could have more severe sign for example severe anemia, mild azotemia and 

hepatitis (Kemming et al., 2004; Sykes et al., 2004; do Nascimento et al., 2012, 

Kaewmongkol et al., 2017).  

 

    In Malaysia, the studies on mycoplasmosis in dogs were presented in 2007 and 2013 

from the thesis. Both studies used evaluation of thin blood smear in identifying the blood 

parasites with the results of two and one positive cases respectively (Lim et al, 2007; Goh 

et al, 2013). Another more reliable diagnostic method is Polymerase Chain Reaction (PCR) 

which has proven to have greater sensitivity, specificity, and robustness for detecting this 

hemoplasma as compared to microscopy evaluation (Tasker., 2002). This organism also 

displays cyclical parasitemia where immediate blood film examination is needed to make a 

true diagnosis (Procop et al., 2020). Thus, microscopic examination with a combination of 

molecular technique could be ideal to avoid false negative evaluation.  
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3.0 MATERIALS AND METHOD  

 

3.1 Sample collection 

 

     Blood samples were obtained from 71 rescued dogs of all ages and both genders from 

a total of four shelters around Selangor with different management practices (Appendix 1). 

A set of questionnaires with 3 sections was prepared to be asked from the owner or staff 

available to relate the management practices and other possible risks with the presence of 

Mycoplasma spp in dogs. The blood samples were collected from randomly chosen dogs 

via cephalic venipuncture at a volume of 2-4 ml into EDTA (ethylene-diamine-tetra-acetic 

acid) tubes. A brief physical examination including body condition scoring, dehydration 

status, capillary refill time, mucous membrane assessment and manual inspection of 

ectoparasites infestation were performed before the blood sampling procedure. Medication 

status of the dogs was recorded to know their current health status and relate to the ongoing 

treatment given with the blood parasite infection. Two different techniques were used to 

detect the Mycoplasma spp in blood which are through microscopical examination of thin 

blood smear and molecular detection by conventional PCR based on 16S rRNA sequence. 

 

3.2 Thin blood smear 

      

     A small drop of blood obtained from an EDTA tube placed at the far end of a clean glass 

slide. A 22 x 22mm coverslip held at 30º then used to produce the smear. The smear was 

left air-dry on a drying rack with the smear side facing down. The slide was then fixed with 

ethanol for 2 minutes before staining with Giemsa stain for 30 minutes The slide was 
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examined under a light microscope at x1000 magnification (oil immersion) for detection of 

the blood parasite on the surface of erythrocytes.  

 

 

3.3 DNA extraction, PCR assays and sequencing  

      

     DNA from the blood samples were extracted using an available commercial kit, 

NucleoSpin® Blood Genomic DNA Purification kit (Macherey-Nagel,Germany). Highly pure 

DNA was then eluted with 100 μL elution buffer and stored in the freezer (− 20 ◦C) until the 

molecular analysis was conducted. Two primers used were genus specific primer 

(Mycoplasma spp-Myco-F and Myco-R) and species-specific primer (Mycoplasma 

haemocanis-MhF-F1 and Mhf-R3) in the C1000 Touch™ Thermal Cycler (Bio-Rad 

Laboratories, USA) with different cycling specification as indicated in Table 1. Molecular 

detection of Mycoplasma spp was then performed using the technique of conventional PCR 

in the Biorad Gel Doc XR+ Imaging System Applications (Bio-Rad Laboratories, USA) for 

visualization of the DNA gel electrophoresis result. The 16S rRNA-based PCR amplifies a 

170-bp and 190-bp fragment, and 393- bp fragment for Mycoplasma spp and Mycoplasma 

Haemocanis respectively. Samples which came out negative for species specific primer but 

positive for genus specific primer were sent to BLAST identity search to identify and compare 

with known sequences in the NCBI GenBank. 

 

3.4 Statistical analysis  

      The presence and absence of mycoplasmosis were recorded in a Microsoft Excel 

spreadsheet. Then, statistical analysis was performed using chi square test to determine the 
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correlation of possible risks on Mycoplasma spp infection in dogs. The possible risks 

analyzed were sex, age, tick infestation status, and presence of rodents and other wild 

animals into the shelters. The parameters were estimated at 95 % confidence intervals and 

a p-value of 0.05 or less (p < 0.05) was used to indicate a statistically significant difference. 
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Table 1: Primer sets and cycling condition for PCR detection of Mycoplasma spp. 

 

 

 
Genus specific primer Species specific primer  

Primer 

sequence 

(5′ –3′ )  

myco-F 

(5′-ACGAAAGTCTGATGGAGCAATA-

3′) 

myco-R 

(5′-ACGCCCAATAAATCCGRATAAT-

3′) 

Mhf-F1 

(5′-GACTTTGGTTTCGGCCAAGG-

3′)mmmmm 

Mhf-R3 

(5′-CGAAGTACTATCATAATTATCCCTC-

3′)mm 

Initial 

denaturation  

95 ◦C, 10 min 94 ◦C, 10 min 

Denaturation  95 ◦C, 20 s 94 ◦C, 45 s 

Annealing  60 ◦C, 1 min 52 ◦C, 45 s 

Extension  72 ◦C, 1 min 72 ◦C, 1 min 

Final extension  72 ◦C, 7 min 72 ◦C, 7 min  

Total cycles 40  40 

Reference  Kewish et al. (2004) Berent et al. (1998). 
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4.0 RESULTS  

 

Figure 1: Mycoplasma haemocanis infection among dog shelters in Selangor 

 

 
 

 

     A total of 32 dogs out of 71 (45.1%) rescued dogs were detected with Mycoplasma spp. 

Shelter 2 had the highest number of detections with 13 out of 20 dogs (65%) were positive 

(Figure 1). Half of the dogs in shelter 1 (50%; N=6/12) were positive with mycoplasmosis 

while more than half in shelter 4 (58%; N=11/19) dogs were detected positive. Low detection 

was observed in Shelter 3 (10%; N=2/20) where only two dogs were observed to be positive 

for mycoplasmosis. Based on the sequencing result, all representative samples (N=10) were 

99% similar to Mycoplasma haemocanis from Cuba and South Korea with accession 

number of MZ221174.1 and MT345534.1 respectively. 
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Figure 2: Mycoplasma haemocanis infection between genders from dog shelters in Selangor  

 

 
 

 

 

     According to gender, higher detection of Mycoplasma haemocanis observed in female 

dogs in shelter 1 (67%; N=4/6) and shelter 2 (100%; N=13/13) (Figure 2). Shelter 3 shared 

the same percentage of both genders with 1 dog (50%) each while more than half of positive 

dogs in shelter 4 were male dogs (55%; N=6/11)  
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Table 2: Detection of Mycoplasma haemocanis infection in relation with characteristics that 

may be associated with the infection in dogs  

 

Epidemiological factor Detection 

(%)           

p-value χ2 

Sex 

   Male 

   Female 

  

9/24 (37.5%) 

23/47 (48.9%) 

  

0.338 

  

0.918 

Age 

   <1 year 

   > 1 year 

  

3/6 (50%) 

29/65 (44.6%) 

  

0.631 

 

0.230 

Area 

   Urban 

   Suburban 

  

13/20 (65%) 

19/51 (37.3%) 

  

0.034* 

  

4.489 

Presence of rodents 

   Yes 

   No 

  

19/51 (37.3%) 

13/20 (65%) 

  

0.034* 

  

4.489 

Presence of wild animals 

   Yes 

   No 

  

13/39 (33.3%) 

19/32 (59.4%) 

  

0.027* 

  

4.862 



@
COPYRIG

HT U
PM

12 
 

Tick infestation 

   Yes 

   No 

  

6/13 (46.2%) 

26/58 (44.8%) 

  

0.753 

  

0.099 

χ2: Chi-square test; *= p<0.05 

 

 

     Based on the association of risk factor and detection of Mycoplasma haemocanis, area, 

presence of rodents and presence of wild animals showed significant association (Table 2). 

Other variables which were sex, age and tick infestation status were not significantly 

associated with mycoplasmosis (p-value>0.05).  
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 Figure 3: Microscopic visualization of Mycoplasma haemocanis on Giemsa-stained slide 

 

 

 

 

 

 

 

 

 

 

 

                                         

                                                                 

     Mycoplasma haemocanis morphology observed were cocci in chain at the peripheral of 

erythrocytes. All samples that were detected positive by PCR were confirmed by the 

presence of t Mycoplasma haemocanis morphology inside red blood cell in the blood smear. 

Blood samples with bright PCR bands had higher amounts of observed bacteria under the 

microscope compared to faint bands due to higher concentration of Mycoplasma 

haemocanis DNA in the blood samples.  
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5.0 DISCUSSION 

 

     The present study observed higher detection of mycoplasmosis of 45.1% (32/71) among 

dog shelters in Selangor with all mycoplasma species detected as Mycoplasma 

haemocanis. There is no presence of the other common canine Mycoplasma spp which is 

Candidatus Mycoplasma haematoparvum in our work. Thailand, which is a neighboring 

country has identified both Mycoplasma spp among client own dogs using the same 

molecular technique (Kaewmongkol et al., 2017). The detection of Mycoplasma spp. from 

the current study were perform using molecular diagnosis of PCR due to the high sensitivity 

compared to thin blood smear analysis. The microscopical examination of the slides alone 

is not advisable to avoid false negative results. However, it is very beneficial to describe the 

morphology of the bacteria on RBCs for further reference. Based on the results, the clear 

bright bands on the agarose gel have a greater number of bacteria visualized in the blood 

smear evaluation as compared to the faint bands which suggestive of low Mycoplasma 

haemocanis DNA concentration in the samples. Thus, the appearance of the band could be 

suggestive of the burden of mycoplasma infection in dogs. Although further investigation 

and validation is needed to confirm the suggestion. 

 

     In present study, gender, age and tick infestation status were not significantly associated 

with hemoplasma infection. However, 71% (23/32) of positive cases were female. In 

addition, there is only female dogs were sampled from shelter 2 and highest detection of 

mycoplasmosis were from the same shelter. Thus, explain the high frequency difference 

observed between genders. The current study also practiced convenience sampling, a non-

random method that could lead to sampling bias. However, gender association with 
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presence of mycoplasmosis was undemonstrated in previous work in Brazil (Barbosa et al., 

2021).  

 

     According to age, dogs aged more than one year old had more positive cases compared 

to less than one year old dogs with 90% (29/32) detection. However, according to previous 

work the correlation between the age and mycoplasmosis were inconsistent. In 

mediterranean countries, a significant correlation was noticed between young age (<1 year) 

and mycoplasmosis (Novacco et al, 2010). However, there was a study in Brazil that 

observed adult dogs (>1 year) were significantly associated with hemoplasma infection 

(Vieira et al., 2015). However, there were studies who failed to prove the association 

between age and infection status (Biondo et al., 2009; Roura et al., 2020; Tennant et al., 

2011).  

 

     Out of 13 dogs sampled that were having ticks infestation, only 46% (6/13) of them were 

detected positive. Although the tick, Rhipicephalus sanguineus, is known to be a vector for 

this disease, there were studies which were unable to prove the association between the 

tick and the mycoplasma infection (Barker et al., 2010; Aktas and Ozubek., 2017). 

Furthermore, detection of TBHs pathogens in ticks is lower than pathogens detected in the 

blood of animals with the tick infestation (Sipin et al., 2020). Hence, further studies are 

required to prove that the brown dog tick is a natural and main vector for canine Mycoplasma 

spp (Barbosa et al, 2020).  

 

    Risk factors of area, exposure to rodents and wild animals are significantly associated 

with mycoplasmosis. Shelters that are located in urban areas (p-value = 0.034), and 

unexposed to rodents (p-value =0.034) and wild animals (p-value =0.027) are more likely to 
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be infected with Mycoplasma spp. In this study, only shelter 2 was located in an urban area 

and unexposed to rodents and other wild animals. Another shelter that was unexposed to 

wild animals was shelter 1. The other shelters that were not mentioned were located in 

suburban areas, and were exposed to rodents and other wild animals such as foxes. This 

present study echoes with findings by Barbosa (2020) in Brazil. However, for the presence 

of wild animals, there were studies in Brazil and Japan that discovered association of 

hemoplasma infection for both Mycoplasma haemocanis and Candidatus Mycoplasma 

haematoparvum in wild animals (Andre et al., 2011; Furtado et al., 2018; Sazaki et al., 2008). 

This in fact suggests that the transmission between foxes and dogs could occur with the 

involvement of arthropod vectors (Sazaki et al., 2008). The disease might perhaps be 

transmitted through horizontal transmission which most likely occurs via biting and fighting 

that could be related with male’s dog behavior (Barker et al., 2010). In this study, presence 

of rodents is unassociated with Mycoplasma spp-positive cases, however in a study in Brazil, 

shelters with rodents’ presence into the households showed high chances of dogs becoming 

infected (Barbosa et al., 2021). Abundant strains of mycoplasma are isolated from rodents 

including Mycoplasma haemuris and Mycoplasma coccoides (Vieira et al., 2015) which 

might suggest rodents as a natural reservoir of M. haemocanis to dogs. However, this 

possible cross-species transmission needs to be studied and investigated properly to prove 

the association with the mycoplasma infection.  

 

      For shelter 2, only 1 dog was observed with tick infestation, but 13 dogs were detected 

positive with mycoplasmosis. This could be explained as in urban areas, there is a high 

population of stray dogs and pet dogs together with ticks in the environment as a vector 

which maintains the availability of the parasite. In this case, there is no involvement of 

rodents and wildlife as part of transmission of mycoplasmosis in the shelter.  
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     Most cases of canine mycoplasmosis only showed mild symptoms such as slight lethargy 

and gradual loss in appetite which could be unnoticed by the owner (Cataldo et al., 2020; 

Rosanna et al., 2020). In this study, only 1 dog with mycoplasmosis, which is from shelter 

1, showed abnormal physical examination findings with capillary refill time more than three 

second, pale mucous membrane, body condition score of two out of three with dehydration 

status of seven percent. The particular dog was under two days of medication for tick fever 

which is doxycycline together with another three dogs. Doxycycline is one of the proven 

effective treatments for this blood parasite infection. Out of the three dogs mentioned, two 

dogs were positive for mycoplasmosis under a week and two days of medication with 

doxycycline. However, doxycycline treatment courses required daily doses up to 21 days to 

clear the infection. Therefore, although the animals were treated with doxycycline, they were 

still positive for mycoplasmosis. 
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6.0 CONCLUSION 

 

       The present study detected higher presence of 45% Mycoplasma haemocanis in dogs 

from animal shelters in Selangor by using the molecular detection technique of PCR assay. 

No other canine Mycoplasma spp were detected.  

        

        Significant association was found between urban areas and, less exposure to rodents 

and wild animals with Mycoplasma haemocanis infection in dogs in this study. However no 

other significant association was found between age, gender and tick infestation status.  
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7.0 RECOMMENDATIONS   

      

       More dog shelters with different localities around Malaysia should be involved which are 

then classified into urban, suburban and rural areas in order to increase data precision and 

prove its correlation with canine mycoplasmosis. Other than that, blood sampling from 

different seasons which are dry and rainy season should be one of the possible risks since 

dry season has correlation with tick infestation which can transmit the disease. Random 

sampling in all selected shelters should also be done to reduce biases in the study whether 

it is related to gender, age or even health status.  

 

       Additional molecular diagnostic technique which is molecular identification of 

Mycoplasma spp in tick vectors collected from animal bodies should have been considered. 

The finding later will be useful to know whether the assumed tick is really a part of this 

disease epidemiology. Hence better control and management of the disease can be 

suggested. Last but not least, the information on the co-infection with other blood parasites 

through PCR assay or manual smear observation under the microscope should be included 

as part of the study to know how common and severe the co-infection would be in dogs in 

Malaysia.  
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APPENDICES  

 

Appendix 1: Four selected shelters with different management practices 
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Shelter 2  
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Shelter 3  
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Shelter 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




