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ABSTRACT 
 

Cross sectional study and isolation of M. gallisepticum was conducted from November 2006 to 

April 2007 in commercial and backyard chickens in East Shewa, Ethiopia. A total of 514 sera 

were collected for sero-prevalence study, of which 187 were from commercial chickens and 327 

from backyard chickens. All sera were tested using an indirect ELISA to detect antibodies to M. 

gallisepticum infection. This preliminary study was conducted to determine the seroprevalence of 

M. gallisepticum infection, to assess epidemiological risk factors and to isolate M. gallisepticum.  

The overall sero-prevalence of M. gallisepticum infection was 49.4% (254/514). Out of this, 

64.5% (211/327) in backyard chickens and 23% (43/187) in commercial chickens and this was 

statistically significant difference (p<0.05). Variation in prevalence was observed among 

commercial farms being high in farm-B (46.8%) and low in farm-C (4.25%) and this was 

statistically significant (p<0.05). Significant difference (p<0.05) in prevalence was also observed 

among five Woredas selected for sampling backyard chickens being high in Lume (72.7%) and 

low in Ada'a (47.5%). Age was significantly associated (p<0.05) with M. gallisepticum infection. 

Increasing prevalence with an increasing age was recorded. In layer flocks, statistically 

significant (p<0.05) difference in prevalence was observed being 0% in chicks at 1 to 8 weeks 

and 67.3% in layers at 18 to 76 weeks. However, no significant difference (p>0.05) was seen 

between broiler growers at 3 to 6 weeks and finishers at 6 to 10 weeks with prevalence of 6.6% 

and 9.5%, respectively. It was also revealed that significant difference (p<0.05) in prevalence 

was seen between layers (41.7%) and broilers (7.8%). Significant association (p<0.05) was also 

observed between sex and MG infection in commercial chickens with higher prevalence in 

females (32.4%) than males (10.1%) but no significant (p>0.05) sex difference in prevalence 

among backyard chickens was observed. Post mortem examination was conducted and gross post 

mortem lesions on lung, trachea, and air sacs were collected and processed for isolation. M. 

gallisepticum was isolated from clinically sick commercial chickens and apparently healthy 

backyard chickens. The current study revealed M. gallisepticum infection is prevalent in the study 

area. It was also concluded that further study should be conducted to assess economic impact of 

the disease in the area and to investigate the status of the disease in other areas of the country. 

 

Key words: Sero-prevalence/ M. gallisepticum/ indirect ELISA/ isolation/ post mortem/   

                     commercial chickens/ backyard chickens/ East Shewa/ Ethiopia.
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1. INTRODUCTION 
 

Poultry production in its general term includes the production of domesticated birds such as 

chickens, turkeys, ducks, geese and others, which are mainly kept for production of egg and 

meat. Among these, chickens are the most important species, adapted globally to different 

ecological conditions where human beings live and contribute a significant role in supplying 

animal origin protein to improve human nutrition (EARO, 2000). 

 

In developing countries, poultry production offers an opportunity to feed the fast growing human 

population and to provide income to the resource poor farmers. Moreover, poultry in many parts 

of the modern world is considered as the main source of not only cheaper protein of animal origin 

but also of high quality human food (Getachew, 2004).   

 

The total poultry population in Ethiopia is estimated to be 56.5 million (CSA, 1998).  In the 

country, poultry accounts for 15% of the total per capita meat consumption. It is also estimated 

that the per capita egg and chicken meat consumption are about 57 eggs and 2kg per anum, 

respectively (FAO, 1993). The sub sector is concerned with egg and meat production for income 

generation and home consumption (EARO, 2000; Mohammed, 1998). However, diseases among 

other factors are rampant and hindered the development of poultry production in the country; and 

mortalities due to diseases are estimated to be 20% to 50% but can go as high as 80% during 

times of epidemics (Alamargot, 1987; Alemu, 1995). 

 

Avian Respiratory Mycoplasmosis is a very common disease occurring in almost any flock 

especially under poor management (Chauhan, 1993; Talha, 2003). It is commonly designated as 

chronic respiratory disease (CRD) of chickens and infectious sinusitis of turkeys. The disease is 

characterized by respiratory rales, coughing, nasal discharge and frequently sinusitis in turkeys 

(Calnek et al., 1991). 
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Mycoplasma species were probably encountered first in chickens during the 1930's by Nelson. 

However, the condition "chronic respiratory disease" was described in 1943 by Delaplane and 

Stuart (Schwartz, 1977; Calnek et al., 1991). It was described that some cultural and biochemical 

characteristics of Mycoplasma probably M. gallisepticum from chickens and turkeys with 

comparable study was indicative of isolates with antigenic similarity (Calnek et al., 1991). 

 

M. gallisepticum (MG), the etiologic agent of CRD, is one of the major pathogens of domestic 

poultry causing significant economic losses particularly to the commercial poultry industry 

resulting in reduced feed conversion, reduced egg production and significant downgrading of 

carcasses at slaughter. The disease has world wide distribution and is extremely important to both 

the broiler grower and the table egg producers. Infection of air sacs in broilers (air sacculitis) is 

the cause for condemnation of dressed birds as unsuitable for human consumption. Whereas, 

laying flocks positive for MG have been shown to produce as many as 20 fewer eggs per year 

than MG negative flocks (Donald et al., 1990; Gesbert and Kempf, 1998; Garcia et al., 2001).   

According to Bukhari (2005) in California, about one-third of the nation's table-egg laying flocks 

are infected with MG, including 75% of the multi-age flocks and 15% of the all- in, all-out 

flocks. As much as 90% of the backyard poultry may also be infected with Mycoplasma. 

 

MG is traditionally controlled by maintaining MG-free flocks on single-age production sites and 

maintaining them MG-free utilizing good bio-security and a consistent serological monitoring 

program. In recent years, several changes have taken place, which have changed our ways of 

thinking about MG control. There have been significant improvements in detection methods. For 

example, polymerase chain reaction (PCR) now represents a rapid and sensitive method for 

detecting the organism; ELISA kits are now much improved; DNA technology now allows rapid 

identification of specific strains (DNA fingerprinting) for epidemiological studies. 

 

On the other hand, the industry worldwide is growing rapidly, and there are huge populations of 

poultry in small geographic areas, making control-utilizing bio-security more and more difficult. 

Also, multi-age production sites are becoming more common, especially in commercial egg 

production sites. This has led to increased usage of live MG vaccines, which are effective in 

controlling economic losses and may be used as tools in eradication programs (Kempf, 1997). 



                                                                 33  
 

 

MG infection is among one of the major economically important respiratory disease problems of 

both commercial and backyard poultry production systems (Talha, 2003). In Ethiopia, although 

detailed studies are required to estimate losses as a result of prevailing diseases of poultry, it 

should not be underestimated as poultry are sensitive to different diseases and management 

problems. With the huge population of chickens and the industry being growing, major disease 

problems of commercial and backyard chickens, which impact the health and productivity, has 

not been well investigated in the country. There is no documented work as to the status and 

distribution of MG infection although the agent was isolated at the National Veterinary Institute 

(NVI) (personal communication, 2007). This preliminary study will help to bridge the 

information gap as to the status of MG infection, to assess epidemiological risk factors and to 

isolate the organism from both commercial and backyard chickens in East Shewa, Ethiopia.  

 

Therefore, the objectives of this study were: 

 

• To determine the sero-prevalence of M. gallisepticum infection in commercial and 

backyard chickens of East Shewa Zone 

• To assess epidemiological risk factors such as age, sex, breed (bird type) and production 

system on the prevalence of M. gallisepticum infection 

• To isolate M. gallisepticum from commercial and backyard chickens  
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2. LITERATURE REVIEW 
  

2.1. Mycoplasma gallisepticum infection  
  

Avian Mycoplasmosis is caused by several pathogenic Mycoplasmas; of which M. gallisepticum, 

M. synoviae, and M. meleagridis are the three commonly recognized poultry pathogens. They are 

egg transmitted and may spread laterally by direct or indirect contact (i.e. both horizontal and 

vertical transmission is possible). M. synoviae causes lesions of synovitis in chickens, turkeys and 

other avian species and is also involved in respiratory disease. M. meleagridis, found only in 

turkeys, causes respiratory disease in young turkeys and is involved in stunting, poor feathering 

and leg problems. MG is a cause of chronic respiratory disease (CRD) and egg production drops 

in chickens, turkeys and other avian species; and it is the most economically important of the 

avian Mycoplasmas and the only one that causes an OIE notifiable disease (OIE, 2004).  

 

MG as a cause of chronic respiratory disease (CRD) especially in the presence of managmental 

stress and/or other pathogens, is characterized by rales, conjunctivitis, sneezing and by sinusitis 

particularly in turkeys and game birds. Severe air sacculitis, coughing, rales and poor growth may 

be observed in broilers or turkeys with heavy condemnations from air sacculitis at processing. 

Swollen sinuses are commonly seen in turkeys. MG strains may vary in infectivity and virulence 

and infections may some times be inapparent (Charles and Graham, 1989; OIE, 2004). The 

severity and appearance of the disease may be influenced by concomitant infection, other 

pathogens and/or by predisposing factors. Predisposing factors include nutritional deficiencies 

and intensive management with excessive ammonia and dust. Other pathogens include the 

viruses of new castle disease (NCD) and infectious bronchitis (IB), including vaccine strains and 

pathogenic strains of E. coli and Haemophilus paragallinarum (Bukhari, 2005). 

 

Under experimental conditions, the incubation period between exposure and infection is from 6 

to 21 days.  However, under field conditions, the incubation period is not established due to many 

variables, which influence the onset and the extent of the disease. Field outbreaks of MG near the 

onset of production (between the 26th and 38th weeks of age) may suggest a long incubation 

period (Bukhari, 2005). 
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Clinical manifestations are usually slow to develop and the disease has a long course (i.e. 

chronic). Economic losses from downgrading of carcasses, reduced feed conversion and egg 

production efficiency, and increased medication costs are additional factors that make MG the 

most costliest disease problem confronting the poultry industry. Moreover, conducting adequate 

prevention and control program is also expensive. The disease is of little or no public health 

significance (Calnek et al., 1991; Talha, 2003).  

 

2.1.1. Etiology 
 

The causal organism is M. gallisepticum, a pathogenic species within the genus Mycoplasma, 

family Mycoplasmataceae, order Mycoplasmatales and class Mollicutes (Chauhan, 1993; Talha, 

2003).  

 

Generally, Mollicutes (soft skin) are small prokaryotic organisms being devoid of cell wall and 

lacking the genetic capacity to synthesize one; but they have a single trilaminar membrane 

composed of protein, glycoprotein, glycolipid, and phospholipid. Their genome size is small with 

5×108 to 1×109 daltons, the base composition is poor in guanine and cytosine with mol % G + C 

of DNA ranging from 23% to 40% (Hirsh and Zee, 1999; Quinn et al., 2002). Since they lack a 

cell wall, they are extremely pleomorphic; cell shape being spherical, pear shaped, spiral, and 

filamentous forms. The size (diameter) of spherical or coccoid form ranges from 0.25 to 0.45µm.  

 

They are fragile and susceptible to heat, sunlight, various chemicals including some broad-

spectrum antibiotics like tetracyclines, streptomycine, tylosine and others, but resistant to β-

lactam antibiotics (eg. penicillin) which act on cell wall or interfere its synthesis. They are also 

sensitive to commonly used disinfectants like quaternary ammonium compounds, iodine, and 

phenolic compounds (Charles and Graham, 1989; Hirsh and Zee, 1999; Bukhari, 2005).  
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Numerous species of avian Mycoplasmas are described (Table 1) with their biochemical reactions 

and usual hosts (Charles and Graham, 1989).  

 
Table 1. Characteristics of Avian Mycoplasma  
  
Mycoplasma species Usual host Glucose 

fermentation 

Arginine 

hydrolysis 

Phosphatase 

activity 

M. gallisepticum Chicken, turkey + _ _ 

M. synoviae Chicken, turkey + _ _ 

M. meligridis turkey _ + + 

M. iowae Turkey, chicken, + + _ 

M. gallopavonis Turkey + _ _ 

M. cloacale Turkey _ + _ 

M. gallinarum Chicken _ + _ 

M. gallinaceum Chicken + _ _ 

M. pullorum Chicken + _ _ 

M. iners Chicken _ + _ 

M. lipofaciens Chicken + + _ 

M. glycophilum Chicken + _ + or - 

M. columbinasale Pigeon _ + + 

M. columbinum Pigeon _ + _ 

M. columborale Pigeon + _ _ 

M. anatis Duck + _ + 

M. anseris Goose _ + _ 

Acholeplasmaa laidlawi Various + _ + or - 

Ureaplasma gallorale Chicken _ _  

Ureaplasma spp. Turkey _ _  

 

(Source: Calnek et al., 1991) 
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Most Mycoplasma including MG are facultative anaerobes requiring atmospheric CO2.  They are 

fastidious organisms requiring protein enriched media to support their growth. Generally, 

Mycoplasma media contain serum (e.g. swine or horse) from which cholesterol is utilized for 

membrane synthesis. Glucose and yeast extracts are also other growth factors. Bacterial and 

fungal contaminants can be inhibited by adding penicillin and thallium acetate (nystatin) to the 

medium. Colonial morphology is examined using stereomicroscope and fried egg (umbonate) 

microcolonies with circular and central nipple are characteristics of Mycoplasma (Charles and 

Graham, 1989; Hirsh and Zee, 1999; Quinn et al., 2002). The organism stains well with giemsa, 

dienes, castaneda and new methylene blue stains but is weakly gram negative. Some 

Mycoplasmas including MG shows a filamentous or flask-shaped polarity of the cell body, which 

is due to the presence of terminal organelles or bleb. It has been speculated that these terminal 

organelles govern motility, attachment to the host cell and ultimately pathogenicity (Hirsh and 

Zee, 1999; Talha, 2003).  

 

Over 20 serotypes of MG have been discovered and the one to which chronic respiratory disease 

is attributable is known as S-6 serotype. It is found in chickens, turkeys, and ducks. The R-strain 

is widely used for the production of bactrins (inactivated vaccines) and it is the highly pathogenic 

(virulent) strain; whereas the F, ts-11, and 6/85 strains are widely used for live vaccine 

production and have relatively poor pathogenicity (Talha, 2003; OIE, 2004). 

 

2.1.2. Epidemiology 
  

2.1.2.1. Host range 

 
MG has been isolated from naturally occurring infections in chicken, turkey, pheasants, partridge 

pea fowl, bob white quail, and Japanese quail. MG has also been isolated from ducks, geese, 

house finches, golden pheasants in Australia and from a yellow-naped Amazon parrots. MG 

infection has been produced experimentally in captive reared wild turkeys. There are also reports 

of MG detection in sera and isolations from wild turkeys and other various free flying birds 

including sparrows but the significance of the presence of MG in these species has not been 

clearly established (cited by Talha, 2003). 
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Chickens, turkeys, pigeons, ducks and peafowl of all ages can be affected. But younger birds are 

more susceptible to infection than older (mature) birds. When it is uncomplicated, chickens 

tolerate infection than turkeys and their antibodies give some protection, which is not true in 

turkeys (Schwartz, 1977). The severity and intensity of MG infection is variable. It is more 

severe and of longer duration in the cold months and it affects younger birds more severely than 

mature birds. Recovered birds may become carriers of MG (Bukhari, 2005). The disease 

commonly affects 4 to 10 weeks old birds especially the broilers. It may occasionally affect older 

birds as a complicated disease caused by other bacteria, E. coli and sometimes by respiratory 

viruses like NCD and IB viruses (Chauhan, 1993).  

 

2.1.2.2. Distribution of the disease 

   

MG infection has become an important flock problem in chickens and turkeys in all areas with 

worldwide distribution (Calnek et al., 1991; Ley and Yoder, 1997). The prevalence of MG in 

commercial pullet and layer flocks in southern and central California, USA, in 1984 was 

estimated by testing serum and egg-yolk samples through ELISA. The estimated true prevalence 

of MG was 73% and 3% in southern California and central California, respectively (Mohammed 

et al., 1986). A prevalence study has been conducted in layer chickens in Aragua State, 

Venezuela by haemagglutination inhibition (HI) test. Based on the result of the study, 59%, 22% 

and 66% prevalence in three municipalities, it was suggested that control programs for 

Mycoplasmosis must be established to reduce its incidence (Godoy et al., 2001).  

 

Prevalence and pathogenicity of MG has been studied on broiler chickens in Mongolia. Serum 

plate agglutination (SPA) test was used and 53% of the birds were positive to MG (Zhang et al., 

2001). The prevalence of MG in heavy hen hybrids is reported from Croatia, which was 10% in 

1997 and 13% in 1998 (Zelenika et al., 1999). The study of Sikder et al. (2005) and Sarkar et al., 

(2005) recorded the overall ser-prevalence of 46.88% and 58.9%, respectively in model breeder 

poultry farms of Bangladesh. They also reported high prevalence of MG in females than males 

and during cold (winter) season than other seasons. Sikder et al., (2005) demonstrated prevalence 

of 24.1% in females and 15.62% in males; and 61.45% in winter season than the rainy season 

(51.74%).  
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Whereas, Sarkar et al., (2005) reported 59.94% prevalence in females and 48.57% in males and 

the author also demonstrated highest prevalence in winter season (62.44%) followed by summer 

season (53.1%).  

 

According to the study of Talha (2003), the prevalence of M. gallisepticum was investigated in 

village chickens in three northern districts of Bangladesh by testing serum samples from 45 

flocks based upon a sample size of 30 from each flock. Sixteen flocks were found to have 

antibodies to MG, giving an apparent prevalence of 36%. The apparent prevalence of M. 

gallisepticum in Rangpur, Jamalpur, and Gaibandha were 33%, 40%, and 33%, respectively. The 

author also revealed that there was no significant difference between the seroprevalence of flocks 

and their district distribution. However, Sarkar et al., (2005) demonstrated the presence of 

significant difference in prevalence between districts. Talha (2003) also showed, in infected 

flocks, the within flock apparent prevalence of M. gallisepticum ranged from 27% to 77%, with a 

mean of 51%. An overall within flock increasing prevalence was observed with an increasing age 

which revealed that there was a significant relationship between the age of the chickens and 

seroprevalence. The author also indicated older birds tend to show increased seropositivity to M. 

gallisepticum infection than younger birds. On the contrary, the study of Sikder et al., (2005) and 

Sarkar et al., (2005) showed decrease in prevalence of MG infection with an increasing of age. 

 

Prevalence of MG in village chickens is reported from many parts of the world. In Zimbabwe, 

study has been conducted on backyard chickens by ELISA and the result showed that prevalence 

of MG and MS was 33% in the study area (Kelly et al., 1994). In Malaysia, Shah-Majid (1996) 

conducted a seroprevalence study on village chickens using ELISA. 26% samples were found to 

be positive to MG. MG infection in village chickens was reported from several other countries 

including Benin (Chrysostome et al., 1995), Botswana (Mushi et al., 1999), India (Chakraborty et 

al., 2001), Senegal (Arbelot et al., 1997), and Zambia (Pandey et al., 1998).  

 

 

  



                                                                 1100  
 

 

2.1.2.3. Transmission 

 

Direct contact of susceptible birds with infected carrier chickens/turkeys may cause out breaks of 

the disease, and it is also spread by air borne dust or droplets. Evidence suggested that MG 

infection may be transmitted through the eggs and the organism was also isolated from the 

oviduct of infected chickens and semen of infected roosters (Yoder and Hofstad, 1964).  

 

When a chicken is infected with MG, the infection is of long duration. In the period after 

infection, the organism is present in the respiratory tissues in high levels and is shed into the 

environment via the respiratory tract and eggs. After several weeks, the level of infection and 

shedding of the organism decreases. However, the infection persists in the flock indefinitely and 

the chickens may shed the organism intermittently, especially following a period of stress 

(Bradbury, 2001; Butcher, 2002a). In vertical transmission, the highest rate of MG transmission 

occurs during the acute phase of the disease (Lin and Kleven, 1982; Glisson and Kleven, 1984). 

The presence of maternal antibodies to MG in embryonated eggs reduces the in ovo 

pathogenicity of infection and increases the probability of survival of infected embryo (Lin and 

Kleven, 1984; Levisohn et al., 1985). 

This characteristic, where infection persists in the flock indefinitely, makes elimination of MG 

extremely difficult in multi-age breeder and laying complexes. As MG-clean pullets raised in 

single-age farms and in isolation are brought onto the complex, they are often exposed to the 

organism at probably the worst possible time, at the onset of production. This cycle of spread 

continues in a complex with new flock introductions (Butcher, 2002a; Talha, 2003).  

 

2.1.2.4. Predisposing factors  

 

MG infection is highly influenced by stress because the organism seems to remain dormant in 

many flocks but when birds are stressed, it becomes active. As a result, more MG develops in 

cool or cold houses than in warm climate (Donald et al., 1990). Once infected, birds remain 

carriers; clinical disease is severe under stress condition of poor management, crowding, cold 

weather, and concurrent infections (Talha, 2003; Bukhari, 2005).  
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Presence of other pathogens including the viruses of NCD and IB, vaccine and pathogenic strains 

of E.coli, and Haemophilus paragallinarum; and predisposing factors like increased 

environmental ammonia and high levels of dust, poor nutrition (nutritional deficiencies), 

immunosuppressive agents and social stresses associated with intensive management play an 

important role in MG infection. Additionally, increased severity and duration of the disease was 

observed when MG and IB virus were present simultaneously. It was also suggested that MG 

infected birds are more susceptible to other pathogens (Talha, 2003; Bukhari, 2005). 

 

2.1.3. Pathogenesis  
 

It is presumed that MG enters the respiratory tract by inhalation, aerosol or via the conjunctiva 

but it is not clear how it surmounts the bird's natural defense mechanism (Bradbury, 2001). The 

respiratory tract and lungs are frequent sites of infection (Quinn et al., 2002). Mycoplasmas tend 

to adhere firmly to the host's mucous membranes and some species have been shown to affix to 

cells by specific attachment structures one of which is MG, which attaches firmly to mucosal 

cells by its well organized terminal organelles or blebs that govern motility, host-pathogen 

interactions, and ultimately pathogenicity (Talha, 2003). Generally, Mycoplasmas are capable of 

destroying the cilia of cells in the respiratory tract thus predisposing to secondary bacterial 

infection. The organisms are extracellular and produce haemolysin, proteases, nucleases and 

other toxic factors that can lead to the death of host cells or to a chronic infection. Latency can 

occur and various stresses predispose to Mycoplasmal diseases (Quinn et al., 2002). 

 

MG antigens, especially those with adhesin or haemagglutinin properties, may play key roles in 

the pathogenesis and immune response to infection. Markham et al., (1992) described a 

haemagglutinin of 67kd from the S-6 strain of MG, which was found to be encoded by a family 

of genes whose hypothetical function is immune evasion. MG has sophisticated ways of varying 

its surface antigens and thus these changes may permit sub populations to avoid the immune 

response and persist in the host for long periods (Talha, 2003). 
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2.1.4. Clinical signs 
 

MG infection causes a respiratory disease affecting the entire respiratory tract particularly the air 

sacs where it localizes (Donald et al., 1990). Uncomplicated infections frequently cause no 

clinical sign or mortality in chickens (Bradbury, 2001). Flocks may have serologic evidence of 

infection without obvious clinical signs (Talha, 2003).    

 

Generally, signs of MG may develop slowly in the flock. Respiratory signs usually persist for 

weeks. The first sign is a nasal discharge followed by a foamy or bubbly condition of the eyes. 

Birds may show a persistent hacking cough, sneezing and sniffing, and tracheal rales. Poor 

physical condition and loss of weight are usually apparent. In broilers, the onset of signs is severe 

and includes reduced growth rate and feed intake. Layers will show a drop in egg production and 

feed consumption. Production may continue at a lower level (Hirsh and Zee, 1999; Talha, 2003). 

Cases of keratoconjunctivitis apparently caused by MG have been reported in layer chickens in 

Japan. Chickens showed swelling of the facial skin and the eye lids, increased lacrimation, 

congestion of conjunctival vessels, and respiratory rales. Sinusitis may result in marked swelling 

of sinus infraorbitalis (Figure 1) (Nunoya et al., 1995  cited by Talha, 2003). 

Figure 1. A) Advanced case of infectious sinusitis involving both sides of face  B) Similar case   

                                          after exudates in one sinus was removed  (Source: Calnek et al., 1991) 



                                                                 1133  
 

 

Visible evidence of the disease in adult birds may go unnoticed. Occasionally, the birds may 

appear depressed and inactive. However, in natural infections, the most characteristic signs in 

adult flocks are tracheal rales, nasal discharge, and coughing. Feed consumption is reduced and 

birds lose weight. There is reduced egg production in laying flock, but is usually maintained at a 

lowered level. Although the disease starts with sneezing, coughing, respiratory distress or 

gargling sounds during respiration, unlike other respiratory diseases, it spreads relatively slowly 

to other birds (Donald et al., 1990; Talha, 2003).  

 

In young chicks, there is rattling, sneezing and sniffling all indicative of respiratory difficulty. If 

complicated by other respiratory diseases, these symptoms are accentuated. In severe cases, 

mortality may go as high as 30% (Donald et al., 1990).  

 

An outbreak is quickly followed by many secondary infections and it is these that do the damage. 

Except for very young birds, the development of clinical disease may depend on the presence of 

other pathogens or stressors; coliform organisms are particularly involved. Thus, visible 

identification of MG is often confused by symptoms of secondary invaders (Talha, 2003). 

 

2.1.5. Pathological lesions    
 

The most important gross pathological lesions are cloudy appearance of one or more air sacs. The 

gross lesions consist primarily of catarrhal exudates in the nasal and para nasal sinuses, trachea, 

bronchi, and air sacs. Usually, cases become complicated and the air sacs frequently contain 

cheesy (caseous) exudate. Trachea and conjunctiva may be congested and there may be 

pericarditis and fibrinopurrulent perihepatitis along with massive air sacculitis. This occurs in 

severe cases or when a case is complicated with other pathogens such as E.coli (Gordon, 1979; 

Chauhan, 1993; Talha, 2003). Keratoconjunctivitis in layer chickens characterized by marked 

edema in the facial subcutis and eyelids with occasional corneal opacity may also develop 

(Gordon, 1979; Talha, 2003). 
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Microscopic or histopathological lesions include marked thickening of the mucous membrane of 

the affected tissues due to infiltration with mononuclear cells and hyperplasia of the mucous 

glands. Granulomatous lesions were found in the lungs, in addition to pneumonic areas and 

lymphofollicular changes including infiltration of mononuclear cells (Talha, 2003).  

 

2.1.6. Diagnosis 
 

Presumptive diagnosis may be based upon flock history and records of performance. Moreover, 

clinical signs and/or pathological lesions (post mortem) may be indicative of MG infection but do 

not correctly diagnose the disease. Laboratory methods are therefore, essential to accurately 

diagnose MG infection. There are three approaches to diagnose MG infection:- 

* Cultural isolation and identification of the organism 

* Serology for the detection of specific MG antibodies 

* Molecular techniques namely, PCR (Talha, 2003; OIE, 2004; Bukhari, 2005).     

  

  
2.1.6.1. Cultural isolation and identification 

  

a) Specimens 

 
Samples for isolation and identification can be taken from live birds, fresh carcasses or the 

carcasses of birds that have been frozen when fresh. It may also be collected from dead-in-shell 

embryos or, chicks or poults that have broken the shell but failed to hatch; or from embryonated 

eggs particularly from the inner surface of the vitelline membrane. From live birds, swabs may be 

taken from the choanal cleft, oropharynx, oesophagus, trachea, cloaca and phallus. In the case of 

dead birds, samples may be taken from the nasal cavity, infraorbital sinus, trachea, or air sacs. 

Exudates can be aspirated from the infraorbital sinuses and joint cavities (Quinn et al., 2002; 

Talha, 2003; OIE, 2004). Generally, Mycoplasmas are fragile and specimens must be kept 

refrigerated and delivered to a laboratory within 24 to 48 hours of collection. The specimens 

should be better obtained from animals at an early stage in the clinical disease. Swabs/exudates 

should also be submitted in transport medium (Quinn et al., 2002). 
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b) Culture media 

 
Mycoplasmas are fastidious organisms and require specific growth factors, an isotonic medium 

and the absence of inhibitory substances, for growth. They require a protein based medium 

enriched (supplemented) with serum or serum factors, yeast extracts, glucose and bacterial and/or 

fungal inhibitors (Charles and Graham, 1989; Quinn et al., 2002). Horse or swine serum 

(inactivated at 56oC for 1 hour) should be used in media for the growth of MG. It is important 

that each new batch of medium should be tested with recently isolated MG cultures of low invitro 

passage because the ability of each batch of medium, for some components especially serum and 

yeast extract, to support growth vary.  

 

Yeast extract, the other growth factor, may be beneficial and is usually supplied by commercial 

yeast autolysate or by fresh yeast extract. Glucose is fermented by M. gallisepticum, M. synoviae 

and several other species and is a common supplement. Mycoplasmas are resistant to penicillin 

(as they lack cell wall), which is added in the medium to inhibit (discourage) the growth of gram 

positive bacteria; and the component thallium acetate, for which Mycoplasmas are relatively 

resistant, helps to inhibit gram negative bacteria and fungal contamination (Gordon, 1979; 

Charles and Graham, 1989; OIE, 2004). 

 

Media usually take the form of broth or solid agar, although semi solid agar and diphasic media 

(i.e. agar with broth overlay) are also used. Frey’s medium or a modification of Frey’s medium 

(Hay flick's medium) is commonly used for isolation and propagation of MG (Charles and 

Graham, 1989; Quinn et al., 2002; Talha, 2003). However, no single medium formulation has 

been universally accepted as optimum for the growth of all avian Mycoplasma species. For 

example, M. synoviae needs nicotinamide adenine dinucleotide (NAD) as supplement in the 

media to support growth (Charles and Graham, 1989; OIE, 2004). 

 

Solid media may help detection of slow growing Mycoplasma colonies, which can be over grown 

by saprophytes in broth. Some laboratories make serial dilutions of the inoculum in broth to 

avoid the inhibitory effects of a large inoculum where tissue enzymes tend to break down glucose 

and cause a drop in pH, or tissue inhibitors may be present. It is therefore, necessary to make 

serial dilutions of up to 10-3 for successful isolation (Charles and Graham, 1989; OIE, 2004). 



                                                                 1166  
 

 

Several suitable culture media have been formulated and media suitable for isolation of avian 

Mycoplasmas are commercially available (Table 2). 

 

Table 2. Formulations of two commonly used media for the isolation and propagation of avian  

                            Mycoplasmas  

Medium Constituent Amount

Frey’s medium Mycoplasma broth base (BBI, Cockeysville, MD) 

Glucose 

Swine serum 

Fresh yeast extract 

Cysteine hydrochloride* 

NAD* 

Phenol red (1%) 

Thallium acetate (10%) 

Penicillin G potassium 

Distilled water q.s. 

Adjust pH to 7.8 with 20% NaOH and filter sterilize 

22.5 g

3 g

120 ml

100 ml

0.1 g

0.1 g

2.5 ml

2.5 to 5 ml

106 units 

1000 ml

PPLO broth PPLO broth without crystal violet (Difco) 

Glucose 

Fresh yeast extract 

Swine serum 

Cysteine hydrochloride* 

NAD* 

Phenol red (1%) 

Thallium acetate (10%) 

Penicillin G potassium 

Distilled water q.s. 

Adjust pH to 7.8 with 20% NaOH and filter sterilize 

14.7 g

10 g

100 ml

150 ml

0.1 g

0.1 g

2.5 ml

2.5 to 5 ml

106 units 

1000 ml

(Source: Charles and Graham, 1989) 

* Note: Cysteine hydrochloride and NAD is added to support the growth of M. synoviae 
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Inoculated agar plates are incubated at 37oC, in sealed containers to prevent dehydration for 5 to 

7 days. Direct plating of specimen (exudates or tissue swabs) on to agar medium may give rise to 

colonies after 4 to 5 days of incubation, but initial enrichment in broth is generally a more 

sensitive method. Increased humidity and CO2 tension in the atmosphere have been reported to 

enhance growth; these conditions may be obtained by the inclusion of damp paper or cotton 

wool, and by flushing the container with 5-10% CO2 in 95% nitrogen (Charles and Graham, 

1989; Talha, 2003; OIE, 2004).  

 

The plates are examined daily for colonies with stereomicroscope or under low power objective 

of a light microscope, for the Mycoplasmal `fried-egg` microcolonies (Figure 2). Cultures from 

field material should not be discarded as negative for at least 20 days of incubation (Qiunn et al., 

2002; OIE, 2004). 

 

                           
Figure 2. Colonies of M. gallisepticum on 20% chicken serum agar plate x 40 (47) 

                  (Source: Calnek et al., 1991) 
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The tubes of broth, incubated aerobically at 37oC are checked daily for growth (indicated by 

turbidity) and acidity (color change). Acidity is indicated by change of color from red to orange 

or yellow in the indicator (phenol red); and when slight turbidity is seen, a loop full of the broth 

should be sub-cultured on to agar medium. It is suggested that the presence of an arginine 

hydrolyzing (alkali producing) Mycoplasma species may mask the color change produced by 

MG. Thus, subculture on to solid medium should be made (after 7-10 days or earlier) even if no 

color change occurs (Charles and Graham, 1989; Quinn et al., 2002; OIE, 2004). 

 

Although biochemical reactions (fermentation of glucose and failure to hydrolyze arginine) may 

be useful and assist in identification of isolates, they are not specific for MG and therefore, 

confirmation in the identification of isolates of Mycoplasma is ordinarily (commonly) done by 

antibody based procedures (immunological methods) and DNA detection techniques (Charles and 

Graham, 1989; Talha, 2003). 

 

Immunological methods involved in the identification of Mycolpasma isolates include indirect 

fluorescent antibody (IFA) and immunoperoxidase (IP) tests, both of which are simple, sensitive, 

specific and rapid to perform. These tests detect the presence of more than one species of 

Mycoplasma, as the colonies specific for the antiserum will react while others will not. Growth 

inhibition (GI) and metabolic inhibition (MI) are perhaps the most commonly used 

immunological methods for the identification of Mycoplasma isolates. Here, purified (cloned) 

cultures are required unlike IFA and IP tests. The surface of agar plates is evenly coated with a 

moderate inoculum usually a 1:10 to 1:1000 dilution of a broth culture and filter paper discs 

impregnated with specific hyper immune serum are placed on the surface and incubated at 37oC 

for several days, where a zone of inhibition of colony formation surrounding the disc indicates a 

positive test for MG (Charles and Graham, 1989; Chauhan, 1993; OIE, 2004).  

 

DNA detection methods for identifying MG directly in tissues or on laboratory isolates can also 

be done and is usually based on the PCR technique (OIE, 2004). 
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2.1.6.2. Serologic diagnostic tests 

 

Serologic procedures are available to aid in the diagnosis of MG when infection is suspected and 

are also useful for flock monitoring in the control programs (Gordon, 1979; Talha, 2003). The 

serologic tests in common use may lack specificity and/or sensitivity. However, a positive 

serologic test together with history and symptoms typical of the disease would constitute a 

presumptive diagnosis pending isolation and identification of the organism (Gordon, 1979; OIE, 

2004). 

 

The most commonly used serologic tests are serum plate agglutination (SPA), haemagglutination 

inhibition (HI) and enzyme linked immunosorbant assay (ELISA); although several others have 

been described such as radio immuno assay, micro immunoflourescence and immunoperoxidase 

assay (IP) (Butcher, 2002b; Parker et al., 2002; Talha, 2003; OIE, 2004). 

 

a) Serum plate agglutination (SPA) 

 
SPA is probably the most commonly used test using commercially stained antigens, which vary 

in sensitivity and specificity from different manufacturers and batch to batch. The test is quick, 

relatively inexpensive and highly sensitive (Charles and Graham, 1989; Talha, 2003; OIE, 2004). 

Non specific reactors (false positive) however, may occur in some flocks infected with M. 

synoviae, or those recently been vaccinated with oil emulsion vaccines and/or tissue culture 

vaccines originated against various organisms (Talha, 2003).  

 

Serum plate agglutination is a screening test and is prone to false positive reactions. It is possible 

to reduce false positive reactions by heating serum to 56°C for 30 minutes or by diluting serum or 

producing SPA antigen in medium containing liposomes instead of serum (Charles and Graham, 

1989; Butcher, 2002b). There is no international standard for interpreting SPA test result, but a 

high proportion of positive sera in a flock (10% or more) indicate MG infection especially if 

confirmed by Haemagglutination inhibition (HI) or ELISA (OIE, 2004).  
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Plate agglutination detects IgM, while HI and ELISA detect IgG antibodies. Thus, the plate 

agglutination test can detect sero-conversion a few days earlier than the HI and ELISA. But, SPA 

is not useful for detecting antibodies in egg yolk and maternally derived antibodies that are 

primarily IgG (OIE, 2004). 

 
b) Haemagglutination inhibition (HI) 

 
MG is capable of haemagglutinating avian red blood cells (RBCs) and specific antibodies in sera 

cause inhibition (heamagglutination inhibition antibodies). A strain of Mycoplasma that grows 

well and haemagglutinates reliably should be selected. The HI test requires a satisfactory 

haemagglutinating MG antigen, washed fresh chicken or turkey RBCs as appropriate, and the test 

sera. Antigens can be either a fresh broth culture or a concentrated washed suspension of MG in 

phosphate buffered saline (PBS) (OIE, 2004). 

 

The haemagglutination inhibition test is used to confirm various rapid serum plate agglutination 

reactions. It is considered to be highly specific but less sensitive than the SPA test. Infected birds 

may not be test positive until three weeks or longer after infection as it detects IgG. In addition, 

there is antigenic variation among MG strains as measured by HI. Antigen prepared from one 

MG strain may not adequately detect HI antibodies in chickens infected with a different strain 

(Charles and Graham, 1989). 

 

 

c) Enzyme Linked Immuno Sorbet Assay (ELISA) 

  
These assays have been developed in several laboratories and commercial test kits are available. 

Such systems are reliable for detecting antibodies against MG or M. synoviae. They detect 

antibodies at about the same time after infection as the HI test. Unfortunately, ELISA tests tend 

to have the same propensity toward giving false positive reactions as the SPA test; and these 

problems should be eliminated by the use of improved antigen preparations (Charles and 

Graham, 1989; OIE, 2004). 
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2.1.6.3. Molecular techniques 

 

The use of nucleic acid technology (polymerase chain reaction, probing, restriction fragment 

analysis and nucleotide sequencing) in the study of avian diseases has largely been confined to 

fundamental analysis and retrospective studies. More recently, these approaches have been 

applied to diagnosis and what one might call real-time epidemiological studies on chickens and 

turkeys. At the heart of these approaches is the identification and characterization of pathogens 

based on their genetic material, RNA or DNA; among the objectives has been the detection of 

pathogens quickly combined with the simultaneous identification of serotype, subtype or 

genotype. Nucleic acid sequencing also gives a degree of characterization unmatched by other 

approaches (Cavanagh et al., 1997). 

 

Rapid, sensitive and specific tests that detect nucleic acids from pathogenic Mycoplasmas are 

very attractive for the laboratory detection of infected flocks, and methods for direct detection of 

the three main pathogenic Mycoplasmas have been developed. In order to characterize isolates 

below the species level, PCR-based sub typing methods have been introduced. One of them, 

arbitrarily primed-PCR, results in strain-specific arrays of DNA fragments that can distinguish 

even closely related strains of a given species (Kempf, 1997). 

 

2.1.7. Differential diagnosis 
 

Mycoplasma infections of poultry may be readily confused with other respiratory diseases and 

may be obvious only when present in conjunction with complicating respiratory infections such 

as NCD and IB; and antibodies may be present as separate entities or as part of complicated CRD 

problem. Secondary bacterial invasion associated with air sacculitis is often significant; E.coli is 

the most frequently isolated bacteria in MG infection (Talha, 2003). Generally, care must be 

taken to differentiate MG infection from other common respiratory diseases of chickens and/or 

turkeys; cultural isolation and serologic test procedures are needed to differentiate them (Gordon, 

1979; Charles and Graham, 1989; OIE, 2004).  
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2.1.8. Economic importance  
 

M. gallisepticum is an important cause of respiratory infection and continues to be one of the 

major bacterial pathogens of poultry particularly of chickens and turkeys with considerable 

economic losses to the poultry industry worldwide (Butcher, 2002b; Talha, 2003). 

 
The economic impact of MG in the poultry industry is through increased mortality (Luginbuhl et 

al., 1976; McLaren et al., 1996), decreased egg production (Domermuth and Gross, 1962; 

Carpenter et al., 1981), and reduced feed conversion efficiency (Ley and Yoder, 1997). Some 

researchers demonstrated that the average egg production losses due to naturally exposed MG 

infection were 16 eggs per hen as compared to MG-free hens (Carpenter et al., 1981). Other 

researchers showed that MG-infected flocks produce 5-12 fewer eggs per hen as compared with 

uninfected flocks (Mohammed et al., 1987). Air sacculitis in chickens, and air sacculitis and 

sinusitis in turkeys can cause significant carcass condemnations at slaughter. Increased 

medication costs are additional factors that make this disease one of the costliest disease 

problems for poultry industry (Ley and Yoder, 1997). 

 

In the late 70’s in USA, MG was costing the poultry industry and consumer as much as $ 118 

million per year, not including losses affecting the broiler industry or other losses in the layer 

industry such as morbidity, mortality or feed conversion (Carpenter et al., 1979). In North 

Carolina, USA, documented turkey industry losses due to MG between 1979 and 1983 were 

greater than $ 2.5 million (Aviakin et al., 1992).  A survey of commercial egg laying poultry in 

USA revealed that 37% of laying flocks (262.6 million layers) were infected with MG. It was 

estimated that MG causes annual losses of $ 97 million in USA. Mohammed et al., (1987) found 

that the commercial layer producers in Southern California lost an estimated 127 million eggs 

because of MG in 1984. This loss in egg production and associated MG control program costs 

amounted to an estimated financial loss of approximately $ 7 million. This represented a loss of 

approximately $ 6 million in consumer surplus. Prevention and control programs of MG that 

includes chemotherapy, vaccination, and good management with strict biosecurity measures, 

account for additional costs (Ley and Yoder, 1997). 
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2.1.9. Treatment 
 

A variety of drugs or antibiotics have been found useful in the treatment of clinically affected 

birds and in reducing but frequently not eliminating infection in birds and hatching eggs. 

Moreover, medication can only be considered as a temporary solution to relieve clinical disease 

and is usually quite expensive (Donald et al., 1990; Calnek et al., 1991). However, various 

antibiotics and chemicals have been injected or administered in the feed or water for the 

treatment of CRD. MG organism is susceptible to certain antibiotics like streptomycin, 

oxytetracyclines, chlortetracycline, erythromycin, spiramycin, tylosin, lincomycin, and 

spectinomycin (Gordon, 1979; Talha, 2003). However, some strains of MG have been reported to 

be rather resistant to streptomycin, erythromycin, and spiramycin (Gordon, 1979). 

 

When the disease occurs, 0.05% to 0.1 % tylosin in drinking water can be given for three to five 

days. Oxy-TTC (oxysteclin or terramycin) or chlortetracycline can also be given at the rate of 

200grams per tone of feed for several days which is commonly employed treatment and tend to 

provide favourable results (Gordon, 1979; Chauhan, 1993). Tylosin has been injected 

subcutaneously at 3 to 5mg per kg of body weight or administered at 2 to 3gm per gallon of 

drinking water for 3 to 5 days. Antibiotic treatment or injections of infected breeding stock to 

control egg transmission have been used. Treatment may also be given for E.coli, the common 

complicating organism in the case of CRD (Gordon, 1979; Chauhan, 1993). Egg dipping using 

tylosin or gentamycin solution is also used for treating hatching eggs (Donald et al., 1990). 

 

2.1.10. Control and prevention 
 

MG infection in the commercial poultry industry is common in many parts of the world. Despite 

success in eliminating the disease in grand parent stock and turkeys, it persists in broiler breeders 

and broilers in many areas. There also continues to be a high incidence of the disease in 

commercial layers worldwide. The continued presence of MG in commercial poultry suggests 

that efforts at eradication were not highly successful (Butcher, 2002a).  
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Efforts to reduce the adverse effects of the disease on breeders and egg type layers in complexes 

have included the use of antibiotics, and killed and live vaccines. These efforts have been 

successful in reducing drop in egg production following infection, maintaining levels of egg 

production throughout the cycle, reducing severity of concurrent respiratory diseases, controlling 

excess vaccine reactions, reducing sensitivity to air quality, limiting shed level and duration into 

the poultry house environment, and reducing egg transmission to broiler progeny. These efforts 

have not been successful, however, in eliminating infection and shedding (Butcher, 2002a). 

 

The failure to control MG infection on multiple production sites has led to the development of a 

number of vaccines although vaccination is recommended only where field exposure (outbreaks) 

is considered inevitable.  Both live and killed vaccines are available and regardless of antigenic 

variation seen among MG strains, seems to be effective (Bradbury, 2001). R-strain is widely used 

for the production of bactrins (inactivated) and it is the highly pathogenic (virulent) strain; 

whereas the F, ts-11, and 6/85 strains are widely used for live vaccine production and have 

relatively poor pathogenicity (Talha, 2003). 

 

Use of killed oil adjuvant MG vaccines (bactrins) is common in some farms, especially broiler 

breeder complexes, while live vaccines are more commonly used in egg-type commercial layers. 

However, combinations of live and killed vaccines and antibiotics are used depending on local 

conditions. Use of antibiotics is most practical in broilers for controlling respiratory reaction 

(Butcher, 2002a). Vaccination with attenuated live vaccines has reduced its impact on bird health, 

but even where eradication has been the focus of control programs (for example in the broiler 

industry in the USA), it remains an ongoing cost to poultry production. The experience with 

eradication campaigns suggests that it will continue to be a disease requiring ongoing control 

measures, and that the most reliable measure will probably be by vaccination of broiler breeders 

and layer flocks (Browning and Markham, 2004). 
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Eradication is built around complete curtailment of embryo transmission. Thus, infected breeder 

stock must be removed as they are source of infection. Generally, MG eradication is difficult 

because it is so contagious that one or two infected birds in the pen will infect practically all 

others in a very short time, and an infected bird continues to be a carrier and sheds the organism 

through eggs. Thus, if any infected birds are found in the breeding pen, all the birds in the pen 

must be eliminated as a source of infection for hatching eggs. Furthermore, breeder flocks may 

remain clean without being infected for long periods but suddenly breaks with infection. 

Therefore, eradication at the breeder level is the best method of handling the disease  

(Donald et al., 1990). 

 

The disease spreads from farm to farm predominantly by movement of people, contaminated 

equipments and vehicles. Thus, as a first step, initiate a self imposed quarantine or bio-security 

especially with people who handle birds and manure or people who have direct contact with 

birds, and visitors. Another potential means of transmission of MG that has not often been given 

much attention is the spread by wild birds and pet birds that may become infected and shed MG 

organism. Thus, wild-bird-proof poultry houses are needed wherever possible. Therefore, strict 

isolation of flocks should be maintained to avoid introduction of the disease into a clean flock. 

Where excellent bio-security is practiced, there have been many instances where infection has not 

spread to adjacent houses within a complex. Moreover, strict bio-security is the best means of 

preventing introduction of MG to layer and breeder complexes (Butcher, 2002a; Talha, 2003; 

Bukhari, 2005). 

 

Current control programs are supported by the use of serologic testing as a means of monitoring 

the status of flocks; either found to be free from the disease or in which effort has been made to 

eliminate the infection. Thus, immunization and medication of breeding stock are mainly 

practiced with chickens (Gordon, 1979; Talha, 2003; OIE, 2004). 
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3. MATERIALS AND METHODS 

 

3.1. Study area 
 

The study was conducted from November 2006 to April 2007 in East Shewa Zone of Oromiya 

Regional State, Ethiopia. East Shewa Zone is one of the 17 Zones of Oromiya which 

geographically occupies the central part of the region with area coverage of 14,050.27km2. It is 

the second smallest zone coming next to North Shewa. East Shewa is bordered to the north by 

North Shewa, Amhara Regional State and Afar Regional State; to the east by West Hararge and 

West Arsi Zone; to the south by part of West Arsi Zone and Southern Nations and Nationalities 

Peoples’ Region State (SNNPRS); and to the west by West Shewa and part of SNNPRS (Figure 

3) Office of Planning and Economic Development of East Shewa, 1997).     

  
Figure 3. Map of Ethiopia indicating study site, East Shewa (Source: UNDP, 2000) 

Study site, East Shewa 
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The study area has an altitude range which extends from 3100masl to less than 1000masl. Thus, 

its altitude ranges between high lands (Dega) to low lands (Kolla). The largest land mass of the 

zone (about 70%) however comes under mid-high land (Weina dega). The mean annual rainfall 

ranges from 700 to 1400mm and mean annual temperature of 100C to 250C. The type of 

vegetation cover includes woodland savannah, the coniferous forests, broad leafed forest, and 

grasslands. The agricultural system in the zone is mainly mixed farming with crop-livestock 

production system. The types of crops being produced are teff, sorghum, maize, vegetables and 

fruits. Livestock reared are mainly cattle followed by sheep, goats, equines, camel and chickens. 

The area is also suitable for commercial poultry production particularly Bushoftu (Debre Zeit) is 

a town where large numbers of commercial poultry farms are located. 

 

Of the twelve Woredas in the zone, the biggest Woreda Ada’a liben has an area of 1610.56km2 

and the smallest being Akaki with an area of 598.45km2. Five Woredas, with their capital cities 

in parenthesis, were selected randomly and these are Ada’a liben (Bushoftu), Boset (Welenchiti), 

Gimbichu (Chefe Donsa), Lume (Mojo), and Adami Tulu Jido (Ziway). Of the five Woredas, 

Gimbichu is one of the high land Woreda with about 2450 masl,  Ada'a Liben and Lume fall 

under mid-high land of 1600-2300masl, whereas Boset and Adami tulu fall under low land with 

an altitude range of 1200-1500masl (Office of Planning and Economic Development of East 

Shewa, 1997). 

 

3.2. Study animals 
 

A total of 514 sera were collected from back yard (local) and commercial chickens and recorded 

individually. In the backyard production system, an average adult local chicken of both sex were 

considered, which were bought from different market places of the selected five Woredas of the 

Zone. In commercial poultry production system, samples from commercial chickens (layers and 

broilers) were obtained from the three selected commercial poultry farms in Debre Zeit, which 

were coded arbitrarily as farm-A, farm-B and farm-C to keep the farms interest and not to affect 

their business in one way or another.  
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The total holding capacity of the commercial farms was 150,000, 55,320, and 110,000 chickens 

in farm-A, farm-B, and farm-C, respectively. They undertake regular vaccination against NCD, 

Gumboro (IBD), fowl typhoid, fowl pox, and IB. The housing was deep litter system for broilers 

and layer chicks whereas, battery cage system for layers. Feeding and watering system was 

through automatic feeder and waterer. Birds were supplemented with minerals, amino acids, and 

vitamins produced locally and also imported from abroad (e.g. Holland). 

 

Generally, the bio-security measures in all of the three farms were strict, with good management 

practices of proper ventilation and good hygienic status which is of standard one. The 

commercial layer breeds of Bovan-brown, RIR, and Lohmann; broiler breeds of Cobb-500 and 

Rose were commercial chicken breeds in the farms. In layer flocks, chicks at an age of 1 to 8 

weeks and layers at an age of 18 to 76 weeks; and in broiler flocks, broiler grower flock at an age 

of 3 to 6 weeks and finishers at an age of 6 to 10 weeks were included for the study (Table 3).  

 

Table 3. Study chickens with different age group, sex, and number of samples taken 
                            Production system Character 

Commercial chickens Backyard chickens 
Age group and Bird type 
Broiler   

        - Grower (3 to 6weeks) 

- Finisher (6 to 10weeks) 

Layer 

        - Chicks (1 to 8weeks) 

        - Layers (18 to 76weeks) 

Local 

        - Adult local 

 
Sex 

   - Male 

       - Female 

 

 

 

61 

42 

 

32 

52 

 

- 

 

79 

108 

 

 

 

- 

- 

 

- 

- 

 

327 

 

145 

182 

Total 187 327 
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In farm-A, both layer and broiler flocks with one flock of layer chicks and one flock of layers, 

two flocks of broiler growers and two flocks of broiler finishers were included; whereas in farm-

B, only layer flocks with one flock of layer chicks and one flock of layers as it is a layer farm; 

and in farm-C, only broiler flocks with one flock of broiler finisher and two flocks of broiler 

growers were considered for the study (Table 4). None of the commercial chickens were 

vaccinated against MG infection and hence, there was no doubt of sero-conversion due to vaccine 

on this sero-prevalence study and also no doubt of maternal antibodies in layer chicks and broiler 

growers as they were older than 3 weeks of age during sampling. 

 

Table 4. Number of commercial chickens (layers and broilers) sampled 

 

 

3.3. Sample collection 
 

For serology, about 3 to 4ml of blood sample was collected from the wing vein of chickens using 

5ml sterile syringe and needle, and kept at room temperature for about 6 to 8 hours until the 

blood clots. Then, the serum was harvested in to sterile cryo-tubes, recorded individually and 

stored at –20oC until processed.  

 

For cultural isolation, post mortem examination was conducted on clinically sick chickens 

brought from the commercial farms (broilers of farm-A and layers of farm-B).  

Commercial chickens Farm-A Farm-B Farm-C Total 

 Layers 

      Chicks 

      Layers 

 

19 

18 

 

13 

34 

 

- 

- 

 

32 

52 

 Broilers 

      Grower 

      Finisher 

 

40 

16 

 

- 

- 

 

21 

26 

 

61 

42 

Total 93 47 47 187 
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Tissue samples of lung, air sacs, and trachea were collected from gross post mortem lesions on 

these tissues. Also post mortem examination was conducted on the 327 backyard chickens 

sampled from which gross post mortem lesions on tissues of respiratory structures were collected 

and processed immediately. Post mortem examination, bacteriology (cultural isolation), and 

serology were conducted at the National Veterinary Institute (NVI), Debre Zeit, Ethiopia. 

 

3.4. Study design and sample size determination 

  

3.4.1. Sero-prevalence study 

  
Cross sectional study design with stratified random sampling was followed. Poultry production 

system was stratified into commercial and backyard production systems. In commercial poultry 

production, layer flocks with chicks of 1 to 8 weeks age and layers of 18 to 76 weeks age, and 

broiler flocks with broiler grower of an age 3 to 6 weeks and finisher flock of an age 6 to 10 

weeks were included for the study. Chickens of both sexes and different age groups were 

stratified and sampled randomly. In the backyard production system, an average adult local 

chicken of both sexes were bought from different market places of the selected five Woredas of 

the Zone. The effects of sex, age, bird type (layer, broiler), and production system were assessed 

on the prevalence of the disease. 

 

Sample size for serology was determined using epidemiological software, Win-episcope 2.0 

(Thrusfield et al., 2001) based on the following information: 

• Poultry population in East Shewa estimated to be 1,447,214 of which about 1,047,214  

under peasant holding (backyard) and about 400,000 in commercial poultry farms (CSA, 

2004/05).  

• Expected prevalence of 50% as there was no available data on sero-prevalence in the 

country and to have maximum sample size for the chosen accepted error and confidence 

level. 

• Accepted error (absolute precision) of 5% 

• 95% confidence level 
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With this information, the sample size of 385 was determined. However, the sample size was 

maximized to 514 to increase precision and accuracy. Thus, based on the number of poultry 

population in commercial and backyard poultry production systems, proportional sampling was 

followed and a total of 187 and 327 sera samples, respectively, were collected. 

 

3.4.2. Isolation and identification of M. gallisepticum 
  

Samples for cultural isolation were based on the report for the presence of clinically sick chickens 

from the commercial poultry farms; and in the case of backyard chickens, post mortem 

examinations were conducted on 327 local chickens from which typical gross pathological 

lesions on lung, trachea and air sacs were collected for the isolation attempt. 

 

3.5. Study type (study methodology) 
  

3.5.1. Sero-prevalence study 
  

In this study, an indirect ELISA test was conducted on the total of 514 sera to detect antibodies to 

MG infection in chickens. The antibody ELISA test kit (FLOCK SCREEN Cat. No. V050/V054) 

was imported from the manufacturer, GUILDHAY Company, Surrey, England.  

 

Test procedure was followed according to the manufacturer’s instruction manual of the test kit 

a) Reagent preparation 

- All reagents meant for the indirect ELISA test procedure were kept at room temperature 

before use 

- The wash buffer concentrate and sample diluent concentrate were shaked to mix and 

dissolve the crystals formed due to the high concentration of salts before reconstituting.  

- The sample diluent concentrate (50ml) was added to 450ml of double distilled water to 

make up to a total volume of 500ml.  

- Again to prepare wash buffer, the wash buffer concentrate (50ml) was added to double 

distilled water of 950ml to make up to a total volume of 1 litre.  
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b) Sample preparation 

The serum sample under test was diluted first with the reconstituted sample diluent to make a 

1:500 dilution of each test serum sample. For this, a two step dilution protocol using dilution 

plates was followed. 

Step1:  5µl of test serum was added to 45µl of reconstituted sample diluent in to each well of the 

micro plate and mixed by slightly shaking the plate. This gives us 1:10 dilution. 

Step2:  Then, 5µl of the 1:10 diluted serum (step1) was taken and added to 245µl of sample 

diluent and mixed gently. This gives a dilution of 1:50 (i.e. 1:10 × 1:50 making a total dilution of 

1:500).  

 

c) Assay procedure 

* 50µl of 1:500 diluted sera (i.e. diluted at 1:500 dilutions with sample diluent) were dispensed 

into each of their respective wells of MG antigen pre-coated microplate using multichannel 

micropipette. The same 50µl of undiluted positive and negative controls were also added to their 

respective wells, plates covered with plate sealer and incubated at 37oC for 30 minutes. 

* The plates were washed four times with the reconstituted wash buffer solution (300µl per well) 

using a multichannel pipette, inverted and taped firmly on towel.   

* 50µl of enzyme conjugate reagent was added in to each well, mixed gently by tapping the side 

of the plate, covered with plate sealer and incubated at 37oC for 30 minutes. 

* Again four times washing was done with the reconstituted wash buffer solution (300µl per 

well), inverted and taped firmly on towel.   

* 50µl of ELISA substrate reagent was added, mixed gently by tapping the side of the plate, 

covered with plate sealer and incubated at 37oC for 15 minutes. Pale pink color develops which 

deepens up on addition of stop solution. 

* 50µl of ELISA stop solution was added to each well and mixed gently to obtain full color 

development. 

* The plates were read using ELISA reader (Spectrophotometer) at 550nm absorbance having 

first blanked on air. The intensity of color developed or optical density indicates the degree of 

antigen-antibody interaction.  
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d) Test results 

For the test to be valid,  

* Mean negative control absorbance (OD value) must be <0.2 

* Mean positive control absorbance (OD value) must be at least 5 times the mean negative 

control absorbance. It is important that the results fall within these parameters in order to prove 

that the components of the kit are all in good condition and that there have been no operator 

errors. 

 

The test results with positive and negative controls can be looked below (Figure 4).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. An indirect ELISA test result, positives with pink color 
 

Note: A1, A2 = Positive controls with deep pink color;  B1, B2 = Negative controls 
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e) Interpretation of results 

Generally, differentiation between negative and positive samples will be very clear. For 

calculation of results, an S/P ratio (Sample value related to Positive control value) is required. 

The following formula is applied (using mean absorbance values for controls and paired 

samples): 

 

S/P  =       SAMPLE ABSORBANCE - NEGATIVE CONTROL ABSORBANCE 

              POSITIVE CONTROL ABSORBANCE - NEGATIVE CONTROL ABSORBANCE 

 

The MG S/P ratio values of the samples should be interpreted using the following values: 

S/P ratio                                                                        MG antibody status 

Less than or equal to 0.092               Negative 

Greater than 0.092 and less than 0.150   Suspect 

Greater than or equal to 0.150     Positive 

 

3.5.2. Isolation and identification 
 

a) Media preparation 

Modified Hay flick’s media (Difco) with its supplements (growth promoters like 20% horse 

serum, DNA, 10% glucose, 25% yeast extract, bacterial and fungal contaminant inhibitors such 

as 5% thallium acetate and 200,000 IU penicillin G, and pH indicator 0.1% phenol red) were 

prepared according to the standard Mycoplasma media formulations of the authors (Charles and 

Graham, 1989; Quinn et al., 2002; OIE, 2004) an indicated in Annex 1A. The pH of the media 

was also adjusted to 7.8 using 0.1M NaOH. 

 

b) Post mortem examination 

From the report for the presence of clinically sick chickens from commercial poultry farms 

(farm-A and farm-B), sick chickens were brought to NVI to undertake post mortem examination. 

Clinically sick chickens were showing signs of respiratory distress (dyspnea), mouth breathing, 

tracheal rales, nasal discharge, depression, facial swelling and with the history of reduced 

appetite (Figure 5).  
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A                                                                                B 
Figure 5. Clinically sick chickens from commercial poultry farms with mouth breathing (A) and  

                                  facial swelling (B) 

 

 

Post mortem examination was conducted on the total 327 backyard chickens sampled and 20 

clinically sick commercial chickens. During the examination, attention was given to respiratory 

organs and samples were collected from typical gross post mortem lesions on lung, trachea, and 

air sacs. The most frequently encountered gross post mortem lesions were congested and 

hepatized lung, cloudy and thickened air sacs, and hyperemic and mucoid trachea. Typical gross 

post mortem lesions on respiratory organs (lung, trachea and airsacs) of backyard and 

commercial chickens were collected and processed for the isolation of MG. 

 

c) Tissue sample processing and laboratory procedures 

Based on the standard cultural isolation procedures (Quinn et al., 2002; OIE, 2004) and 

Mycoplasma isolation experience of the bacteriology laboratory section of NVI, isolation of the 

organism was conducted. For this, tissue samples from gross post mortem lesions of lung, air 

sacs, and trachea were collected from clinically sick chickens of commercial poultry farms and 

from apparently healthy backyard chickens sampled.  
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Tissue samples of lung, air sacs, and trachea of each individual bird were crushed together, to 

increase the chance of isolation, using mortar and pestle with sterile sand added to facilitate tissue 

crushing using sterile PBS. Then homogenous tissue suspension was passed through sterile sieve 

and filter paper, the filtrate was passed into sterile plastic test tubes and centrifuged at 5000 rpm 

for 20 minutes. Using sterile syringe (20ml), the supernatant was passed though sterile bacterial 

membrane filter of 0.45µm Millipore (Annex 1B). Finally, the filtrate was dispensed (inoculated) 

on plates of Hay flick’s agar media, excess fluid being sucked using sterile Pasteur pipette and 

incubated at 370C incubator with 5% CO2   (gas generating incubator).  

 

The next few days, the plates were examined daily for any visible colony growth under 

stereomicroscope (25×). Prominent and visible characteristic Mycoplasma (round colonies with 

central nipple) colonies were marked under stereomicroscope using lab marker pens. Then near 

Bunsen burner, marked colonies were incised including the agar with special scalpel meant for 

this purpose and sub-cultured on to Mycoplasma agar by pushing the block method and also the 

block sub-cultured in to an air tight (to prevent dehydration) glass tube of Mycoplamsa broth.  

The agar was incubated at 370C with 5% CO2 incubator and the broth at 370C normal incubator. 

After primary isolation and sub-culturing on to Mycoplasma agar and in to the broth, further 

subculturing of four to six times was conducted from agar to agar, agar to broth and broth to 

broth (after passing a Millipore of 0.45µm membrane filter) to obtain pure microcolonies.  

 

After obtaining pure culture, colonies were tested for digitonin sensitivity. Digitonin is a 

compound which interfers protein and nucleic acid synthesis.  It interfers the utilization of 

cholesterol of serum incorporated in the medium for membrane synthesis and thus helps to 

distinguish Mycoplasma from Acholeplasma. Mycoplasma depends on cholesterol supplied by 

serum added in the medium, whereas Acholeplasma do not depend on external cholesterol for 

membrane synthesis. Thus digitonin inhibits growth of Mycoplasmas (Hirsh and Zee, 1999; 

Quinn et al., 2002). For this sensitivity test, 1.5% digitonin impregnated paper discs were kept on 

agar plates which were inoculated with pure Mycoplasma isolate and incubated at 370C with 5% 

CO2 incubator. One or two days later, the plates were examined under stereomicroscope (25× 

magnification) and there was no growth around the disc with inhibition of colony growth which 

confirms the pure colonies were to be Mycoplasma.  
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Then, biochemical tests such as fermentation of glucose and hydrolysis of arginine were done as 

preliminary biochemical identification of Mycoplasma. These biochemical tests were conducted 

in pure Mycoplasma broth culture tubes of about 5ml in to which 0.1ml of glucose was added to 

one of the tubes and 0.1ml of arginine to the other and incubated at 370C. Then the tubes were 

examined daily for any color change. Glucose fermentation was indicated by color change (red to 

yellow) due to the pH indicator, phenol red.  

 

The tubes that showed color change were subcultured immediately onto agar plates and into broth 

tubes, other wise the acid produced by the fermentation of glucose may kill the isolate. The pure 

culture broth tubes were finally lyophilized (freeze dried) and kept at -200C for further 

identification and characterization abroad. Moreover, those broth culture tubes without color 

change after seven days of incubation were subcultured but no colony growth was observed. 

 

Further identification and characterization should be based on immunological tests such as 

growth inhibition test, metabolic inhibition, and immunofluerescence tests; and also by molecular 

techniques such as PCR technology (OIE, 2004). For this, the isolates were freeze dried 

(lyophilized) and kept at -20oC until sent to Mycoplasma reference laboratory abroad by which 

the isolates could be used for future research that could be on antigen preparation, vaccine and 

diagnostic kit development based on local strains of MG.     
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3.6. Data analysis 
 

Data entry was made on MS-excel and analyzed using statistical package-STATA version-

intercooled stata 7.0. Summary statistics were used to summarize the prevalence of the disease at 

production system, sex, age group, type of bird (layer and broiler), and farm/Woreda level.   

 

Chi-square (Pearson chi-square) and univariate logistic regression were used to analyze the data 

and to determine whether there is association between epidemiological risk factors such as 

production system, age, breed (bird type), and sex on the prevalence of MG infection; and also to 

assess for the presence of any significant difference in prevalence among these epidemiological 

risk factors, with a given level of statistical significance.  

 

For those factors with statistically significant association with the disease prevalence, odds ratio, 

risk ratio, attributable risk among exposed and attributable risk among population, and 

confidence intervals were determined. Using univariate logistic regression, the presence of any 

significant association between epidemiological risk factors and MG infection was also assessed.  
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4. RESULT 
 

4.1. Sero-prevalence study 
 

Cross sectional study and isolation of M. gallisepticum was conducted from November 2006 to 

April 2007 in commercial and backyard chickens of East Shewa, Ethiopia. A total of 514 sera 

were collected and tested using an indirect ELISA to detect specific antibodies to MG infection.  

 

The overall sero-prevalence of M. gallisepticum infection was 49.4% (254/514). Out of this, 

prevalence of 64.5% (211/327) in backyard chickens and 23% (43/187) in commercial chickens 

were recorded and this difference was found to be statistically significant (p<0.05) (Figure 6). 

Prevalence of the disease was significantly associated (p<0.05, χ2=82.09, OR=6.09) with poultry 

production systems. Risk ratio of 2.81, risk difference of 41.5%, attributable fraction among 

exposed (backyard chickens) of 64.4%, and attributable fraction among population of 53.5%, was 

recorded.  
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Figure 6. Sero-prevalence of MG infection in commercial and backyard chickens 
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Out of the three commercial poultry farms, prevalence was high in farm-B (46.8%) as compared 

to the lowest value observed in farm-C (4.25%). This difference was statistically significant 

(p<0.05). Out of the five Woredas, the highest prevalence was observed in Lume (72.7%) and the 

lowest in Ada'a (47.5%) with statistically significant difference (p<0.05) (Figures 7 and 8).   
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Figure 7. Sero-prevalence of MG infection among commercial poultry farms 
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Figure 8. Sero-prevalence of MG infection among five Woredas of backyard chickens 
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The prevalence of MG in commercial farms and Woredas were summarized in Table 5 below. 

 

Table 5. Prevalence of MG infection along with confidence intervals of farm/Woreda based on              an  indirect ELISA test 

  
 

 

Among commercial chickens, significant difference (p<0.05) in prevalence was demonstrated 

between layers and broilers with a prevalence of 41.7% and 7.8% in layers and broilers, 

respectively. Age was significantly associated (p<0.05, χ2=55.29, OR=3.75) with MG prevalence 

and overall increase in prevalence with increasing age was recorded. In layer flocks, there was no 

sero-positivity in chicks at 1 to 8 weeks but the highest prevalence of 67.3% was recorded in 

layers at 18 to 76 weeks and this difference was statistically significant (p<0.05). In broiler 

flocks, prevalence of 6.6% in broiler growers at 3 to 6 weeks and 9.5% in finisher broilers at 6 to 

10 weeks age was recorded, which however was not statistically significant (p>0.05) difference 

(Figure 9 and Table 6).  

  

 

 

No Farm/Woreda No. sampled No. positive Prevalence (%) 95%  CI 

1 Farm-A 93 19 20.4% 12.1% - 28.8% 

2 Farm-B 47 22 46.8% 32% - 61.6% 

3 Farm-C 47 2 4.25% 0% - 10.2% 

4 Ada'a Liben 61 29 47.5% 34.6% - 60.4% 

5 Boset 93 63 67.7% 58.1% - 77.4% 

6 Lume 44 32 72.7% 59% - 86.4% 

7 Gimbich 46 29 63% 48.6% - 77.5% 

8 Adami tulu jido 83 58 69.9% 60% - 80% 

9 Overall 514 254 49.4% 45.1% - 53.7% 
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Figure 9. Sero-prevalence of MG infection in broiler and layer chickens of different age group 

 
 
Table 6. Summary of prevalence along with confidence intervals in commercial chickens 

 

Epidemiological risk factors such as production system, breed (broiler and layer), age and sex 

were statistically significantly associated with MG infection. As we can see from Table 7 below, 

the odds ratio and p-value of epidemiological risk factors such as production system, age, and 

bird type significantly affect the prevalence of MG infection. 

Commercial 

chickens 

No. sampled No. positive Prevalence (%) 95% CI 

 Broilers 

      Grower 

      Finisher 

 

61 

42 

 

4 

4  

 

6.6% 

9.5%  

 

0.17% - 12.9% 

0.27% - 18.8% 

 Layers 

       Chicks 

       Layer 

 

32 

52 

 

0 

35  

 

0% 

67.3%  

 

0% 

54.1% - 80.5%  

Overall 187 43 23% 16.9% - 29.1% 
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Table 7. Summary of OR, 95% CI of OR, and p-value of epidemiological risk factors associated 

               with MG infection using univariate logistic regression  

*Notes: OR= Odds ratio 

                            SE= Standard error 

              χ2 (LR) = Chi square of logistic regression 

 

Sex was significantly associated (p<0.05, χ2 =5.11, OR=1.497) with MG infection among study 

chickens with significantly higher prevalence in females (53.8%) than males (43.8%). There was 

no statistically significant difference (P>0.05) in the prevalence of MG infection among sex of 

backyard chickens investigated although slightly higher in females (66.5%) than males (62.1%). 

However, statistically significant difference (p<0.05) in prevalence of MG infection was 

observed among sex of commercial chickens with 32.5% in females and 10.7% in males. 

 

4.2. Isolation and identification 
  

4.2.1. Post mortem examination 
  
Out of the total post mortem examinations conducted on sick commercial chickens and 

apparently healthy backyard chickens, typical gross lesions were observed on respiratory organs 

(lung congested and hepatized, trachea with mucoid exudates and inflammed, and airsacs 

thickened and cloudy in appearance) were collected and processed for isolation of MG (Table 8).  

Risk factors OR 95% CI of OR SE of OR χ2  (LR) P-value 

 
Production system 

 
6.091 

 

 
4.046 - 9.17 

 
1.27 

 
85.5 

 
0.000 

 
Age 
    

 
2.51 

 
2.05 - 3.08 

 
0.26 

 
135.62 

 
0.000 

 
Bird type (breed) 
    

 
8.48 

 
3.655 - 19.68 

 
3.64 

 
31.3 

 
0.000 

 
Sex 
 

 
1.497 

 
1.05 - 2.126 

 
0.27 

 
5.11 

 
0.024 
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Table 8. Mycoplasma isolated from tissue samples of lung, trachea, and air sacs  
 

 

 

4.2.2. Isolation  
 

M. gallisepticum was isolated from clinically sick chickens of commercial poultry farms, from 

broiler flocks of farm-A and layer flocks of farm-B. Moreover, the organism was isolated from 

backyard chickens of Boset Woreda, which were apparently healthy but with prominent gross 

post mortem lesions. 

  
Primary isolates with prominent Mycoplasma fried egg microcolonies were observed under 

stereomicroscope (25× magnification) after three to four days of incubation. After primary 

isolation and subsequent subculturing, colony growth was observed within one or two days of 

incubation. Pure Mycoplasma microcolonies were obtained after five to six subsequent sub-

cultures were conducted onto agar plates and into Mycoplasma broth tubes (Figure 10). 

 

All the isolated pure colonies were sensitive to digitonin (1.5% impregnated discs) which was 

indicated by growth inhibition around the disc kept on plates. Thus, the pure isolates were 

Mycoplasma as they are sensitive to this compound 

 
 

Character Post mortem 

conducted 

gross lesions Isolates Remark 

 

Commercial 

chickens 

20 12 10 All fermented glucose and 

sensitive to digitonin 

Backyard 

chickens 

327 30 6 All fermented glucose and 

sensitive to digitonin 

Overall 347 42 16 Suspected isolates were  

M. gallisepticum 
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Figure 10. Plates A and B: Pure Mycoplasma microcolonies isolated on Hay flick’s medium        

(20% horse serum) with characteristic round and central nipple (25× under stereomicroscope) 
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From the preliminary biochemical tests, all the isolates were fermented glucose which was 

indicated by color change from red to yellow (Figure 11) but no hydrolysis of arginine was 

observed (i.e. no color change to arginine added broth tubes).  

 

  

 

 

 

 

 

 

 

 
 

Figure 11. Preliminary biochemical tests with fermentation of glucose which was indicated by   

                                        color change (red to yellow) due to pH indicator, phenol red  

 

4.3. Quality indicators of an indirect ELISA test   
  
The optical densities (OD values) of positive and negative controls in six of the plates used were 

indicated in Figure 12. In all the plates, the OD values of positive and negative controls were 

consistent with little variation from plate to plate. Consistently higher OD values for positive 

controls and that of the negative controls clearly shows lower OD values. These OD values 

clearly indicated the validity of the indirect ELISA test result.   
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Figure 12. Quality indicators of an indirect ELISA with mean OD value of positive and negative  

                                              controls 
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5. DISCUSSION 
  

Previous investigations on the prevalence of MG in commercial layer and broiler chickens 

showed that MG infection represents a major problem for chickens reared in commercial poultry 

farms (Pradhan et al., 2000; Saleque et al., 2003). The study of Talha (2003) demonstrated that 

MG infections are not only prevalent in commercial layer and broiler chickens but also 

widespread in village (backyard) chickens. The seroprevalence record of the present study also 

revealed that MG infection is prevalent in both commercial and backyard chickens and this study 

is the first of its kind in the country as no other studies have been conducted as to the distribution 

of MG-infection. Talha (2003) demonstrated that although much work has been done on the 

prevalence of MG infection in chickens in many countries of the world, there are wide variations 

in selecting target population, sample size and test procedure followed and hence variation in 

seroprevalence of MG infection reported. 

 

The over all prevalence of MG infection in the present study was 49.4%. This finding was in 

close agreement although slightly higher than the overall prevalence study of Abdu et al., (1983) 

in Nigeria and Sikder et al., (2005) in Bangladesh who reported seroprevalence of 47.54% and 

46.88%, respectively. However, the present finding was lower than the investigation of Sarkar et 

al., (2005) who reported a prevalence of 58.9% in model breeder poultry farms of Bangladesh.  

 

Statistically significant (p<0.05) difference in prevalence of MG infection was observed between 

the two production systems with 64.5% in backyard and 23% in commercial chickens. 

Significantly higher (p<0.05) sero-prevalence recorded in the backyard chickens might be 

attributed to the type of management with scavenging type of feeding and nutritional deficiencies 

associated with this type of management; and also lack of disease control program in this system 

of production contributed to the increased risk of exposure to MG infection. Moreover, local 

chickens can be gathered at different market places which increases the probability of getting the 

infection and disease spread will be very high. Moreover, local chickens, with high resistance to 

diseases and lowered productivity, were apparently healthy serving as source of infection for 

commercial chickens. On the other hand, commercial chicken breeds kept under good hygienic 

and management practices, and better disease control program and thus the prevalence was 
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somehow lower than that of backyard chickens. However, the clinical disease was prominent in 

commercial chickens as they are exotic breeds with lower disease resistance and under high 

production stress which facilitate precipitation of MG infection.  

 

The prevalence record of commercial chickens (23%) in the present study was higher than the 

report of Mohammed et al., (1986) in central California (3%) in commercial pullets and layers, 

and that of Zelenika et al., (1999) in heavy hen hybrids in Croatia with prevalence of 10% in 

1997 and 13% in 1998. But the current finding was lower than the findings of Mohammed et al., 

(1986) in commercial pullets and layers in southern California, Zhang et al., (2001) on broiler 

chickens in Mongolia, and Godoy et al., (2001) on layer chickens in Venezuela. They reported a 

prevalence of 73%, 53%, and 66%, respectively. However, the present finding was in very close 

agreement with a prevalence of 22% recorded by Godoy et al., (2001) on layer chickens in 

Venezuela. The prevalence record of backyard chickens (64.5%) in the present study was higher 

than the study of Kelly et al., (1994) in Zimbabwe with a prevalence of 33%, and that of Shah-

Majid (1996) in Malaysia with 26% prevalence. However, the current finding of MG infection in 

backyard chickens was in close agreement with the study of Chrysostome et al., (1995) in 

backyard chickens in Benin with a prevalence of 62%. 

 

Among commercial poultry farms, the highest prevalence was recorded in farm-B (46.8%) 

followed by farm-A (20.4%), and lowest in farm-C (4.3%). The difference was statistically 

significant (p<0.05). The highest prevalence recorded in farm-B might be attributed to being a 

continuous (multi-age) production site where different age groups of layer flocks are kept in the 

same farm. Many authors (Butcher, 2002a; Talha, 2003; OIE, 2004) indicated that MG infection 

is inevitable in multi-age production sites, which is common in layer complex and multi age 

breeder sites. Whereas, in farm-A, different age groups of layer flocks were kept in houses at  

very far distance relative to that of farm-B.  Both farm-A and farm-C broiler sites were with all 

in-all out principle where the possibility of disease introduction and spread is relatively 

minimum. Although there were strict bio-security measures and good management practices in 

all of the three poultry farms, variation observed in prevalence between the farms might also be 

attributed with some faulty management and bio-security practices.   
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In backyard poultry production system, the highest prevalence was recorded in Lume Woreda 

(72.7%) followed by Adami Tulu Jido (69.9%) and the lowest in Ada'a Liben (47.5%).  

Statistically significant (p<0.05) difference in the prevalence was recorded among the five 

Woredas. Sarkar et al., (2005) demonstrated significant variation in the prevalence of MG 

infection between districts in his study in Bangladesh. However, the study of Talha (2003) 

showed no significant difference in prevalence among backyard chicken flocks investigated at 

different districts in Bangladesh. This difference in prevalence among Woredas in the present 

study might be due to the proportion of samples collected from the Woredas. More over, Lume 

Woreda is located along the main road on the way to Eastern and Southern part of the country 

where movement of people and probably chickens from place to place is very high and this might 

have contributed to the highest prevalence of MG infection recorded in the Woreda.  

 

Age was statistically significantly associated (p<0.05) with prevalence of MG infection where an 

increasing prevalence with an increasing age was observed. In broilers, the overall prevalence of 

7.8% was recorded with a prevalence of 6.6% in grower flocks and 9.5% in finisher flocks, 

although higher in finisher flocks than grower flocks, the difference was not statistically 

significant (p>0.05). The overall prevalence of 41.7% was demonstrated in layer flocks with 0% 

in chicks and 67.3% in layers which was statistically significant (p<0.05) difference. Age 

variation in prevalence of MG infection was reported by many authors. Talha (2003) in backyard 

chickens in Bangladesh reported increasing prevalence with increasing of age and also the author 

demonstrated that older birds tend to show increased seropositivity to MG infection than younger 

birds, which agrees with the present finding. However, Sikder et al., (2005) and Sarkar et al., 

(2005) in model breeder poultry farms in Bangladesh reported a decreasing prevalence with an 

increase in age which contradicts the current finding. Age variation in the prevalence of MG 

infection might be due to an increase in disease risk with an increasing of age particularly in 

commercial production where birds enter into different production stresses associated with 

intensification as they get older. However, the same average adult local chickens were considered 

in the backyard production system, where age variation in the prevalence can not be appreciated.  
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Statistically significant association (χ2 =31.31, OR=8.48) in prevalence of MG infection and type 

function of commercial chickens (i.e. layer and broiler) was observed with significantly (p<0.05) 

higher in layers (41.7%) than broilers (7.8%). The present finding in layer chickens was lower 

than the report of Godoy et al., (2001) in layer chickens in Veneuela, Mohammed et al., (1986) in 

commercial pullets and layers in southern California, but higher than the finding of Godoy et al., 

(2001) and Mohammed et al., (1986) who reported 22% and 3%, respectively.  The prevalence 

record of broilers in the present finding was lower than the record of Zhang et al., (2001) who 

reported 53% prevalence and close to the finding of Zelenika et al., (1999) in heavy hybrids in 

Croatia with 10% in 1997 and 13% in 1998. The risk of infection in layers was very high which 

might attribute to the stress associated with egg production and the multi age production 

associated mainly in layer flocks where infection is inevitable unlike the all in-all out system of 

production in broiler flocks, might have also contributed to the highest prevalence recorded in 

layers.  

 

There was no significant association (p>0.05) between sex and the prevalence recorded among 

backyard chickens investigated, although slightly higher in females (66.5%) than males (62.1%). 

This slightly higher prevalence recorded in females may be due to the large number of females 

being sampled in relation to males. However, statistically significant association (p<0.05, 

χ2=13.81, OR= 4.26) between sex and prevalence of MG infection was demonstrated among 

commercial chickens being significantly higher in females (32.5%) than males (10.7%). This 

might be attributed to the fact that female birds particularly in commercial production system are 

under high production stress of egg production; and female chickens might be more susceptible 

to MG infection than males although the exact cause was not established. Moreover, in multi age 

production sites where mostly female chickens are kept and where infection is inevitable 

specially when layer pullets get into the laying complex and this might also attributed to the high 

prevalence recorded in females. This finding agrees with the finding of Sarkar et al., (2005) and 

Sikder et al., (2005) who reported higher prevalence of MG infection in females than males. 

They reported prevalence of 59.94% and 24.10% in females; and 48.57% and 15.62% in males, 

respectively. 
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M. gallisepticum was isolated from clinically sick chickens of commercial poultry farms (layer 

flocks of farm-B and broiler flocks of farm-A) and also from apparently healthy backyard 

chickens of Boset Woreda. Clinical disease was prominent in commercial chickens as they are 

high producing birds with reduced disease resistance whereas local chickens from which the 

organism was isolated were apparently healthy indicating local chickens are resistant, although 

lower in productivity, to the clinical disease of MG infection and with in apparently carrying the 

organism. Complaint of MG problem particularly from the commercial poultry farms; clinical 

signs of nasal discharge, dyspnea, mouth breathing, tracheal rales, facial swelling; gross post 

mortem lesions of congested and hepatized lung, hyperemic and mucoid trachea, cloudy and 

thickened air sacs; isolation of the organism; and the sero-prevalence of the disease recorded in 

the present study shows MG infection is prevalent and wide spread indicating the organism is 

circulating among the population of commercial and backyard chickens in the study area. The 

whole process of isolation was successful due to careful follow up of the isolation procedure in 

bacteriology laboratory, well equipped facilities and well trained laboratory personnel at the NVI.  

 

The optical density (OD value) of an indirect ELISA test conducted was in very much consistent 

with the established range for positive and negative controls of the manufacturer, GUILDHAY 

company (FLOCKSCREENTM indirect ELISA: V050/V054). This consistency in the OD value 

of positive and negative control might be due to the good quality of water (double distilled water) 

used for the test and maximum care taken during (eg. incubation and washing) the whole process 

of the assay procedure. 
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6. CONCLUSION AND RECOMMENDATIONS 
 

This preliminary study revealed that M. gallisepticum infection is prevalent and widespread in 

both commercial and backyard chickens. The overall prevalence recorded in the present study 

and isolation of M. gallisepticum from clinically sick commercial chickens and apparently 

healthy backyard chickens indicated that the organism is circulating among the population of 

chickens in the study area. The highest prevalence recorded in backyard chickens demonstrated 

how MG infection impacts the huge population of backyard chickens which may also serve as 

source of infection for commercial chickens. Among epidemiological risk factors, prevalence of 

MG infection was significantly influenced by age, production system, breed (bird type) and sex 

of chickens. It is also concluded that M. gallisepticum isolated could be used for further research 

on vaccine production and diagnostic kit development based on local strains. Moreover, further 

investigation should be undertaken to assess the status and economic impact of the disease on 

commercial and backyard chickens in order to pave appropriate control and preventive measures.  

 

In view of the above conclusion, the following recommendations are forwarded: 

• As M. gallisepticum infection is prevalent in the study area, further study should be 

conducted to assess the economic impact of the disease in the area and to investigate the 

status of the disease in other areas of the country.  

• Further isolation and characterization works should be conducted in order to identify local 

strains based on which vaccines and diagnostic kits could be developed. 

• Commercial poultry farms should follow regular flock sero-monitoring program in order 

to assess their flock status and to undertake appropriate control measures.  

• Strict bio-security measures should be implemented in commercial poultry farms in order 

to avoid introduction and spread of the disease into their farms and to avoid the risk of 

contact with backyard chickens.  

• Maintaining proper management practices of good hygiene, proper ventilation, and fair 

density of bird population in poultry houses, and proper feeding and watering should be 

put in place in commercial poultry farms. 

• Commercial poultry farms especially with multi age production sites should use live 

and/or killed vaccines in breeder and layer complexes as MG infection is prevalent. 



                                                                 5544  
 

 

7. REFERENCES 
 

Abdu, P. A. G., Bishu, A., Adysiyun, A., and Adegboye, D. S. (1983): Survey for Mycoplasma 

            gallisepticum and Mycoplasma synoviae antibodies in chickens in Zaria, Nigeria. Journal    

           of Animal Production Research, 3: 63-69. 

 

Alamargot, J. (1987): Avian pathology of industrial poultry farms in Ethiopia. In: IAR (ed.) First 

National Livestock Improvement Conference, Addis Ababa Agricultural Research. 

            Pp. 114 -117. 

 

Alemu, Y. (1995): Poultry production in Ethiopia. World Poultry Science Journal,  

              51(2): 197-201. 

 

Arbelot, B., Dayon, J. F., Manis, D., Gueye, J. C., Tall, F., and Samb, H.(1997): Seroprevalence 

             survey of dominant avian diseases in Senegal: Mycoplasmosis, fowl typhoid and   

             pullorum disease, Newcastle, infectious bursal and infectious bronchitis diseases.  

             Revue d’Elevage et de Medecine Veteriaire des Pays Tropicaux, 50: 197-203. 

 

Aviakin, A. P., Ley, D. H., and McBride, M. T.  (1992): Humoral immunity response of turkeys 

to strain S-6 and a variant MG studied by immunoblotting. Avian Diseases, 36: 69-77. 

 

Bradbury, J. M. (2001): Avian Mycoplasmosis, In: Frank Jordan et al (eds.) Poultry Diseases.  

          5th edn. W. B. Saunders Company, Iowa. Pp. 178-193. 

 

Browning, G. F. and Markham, P. F. (2004): Determination of the genomic sequence of M. 

gallisepticum. Rural Industries Research and Development Corporation (RIRDC). School 

of Veterinary Science, Melboune, Australia.  http://www.rirdc.gov.au 

 

Bokhari, A. S. (2005): M. gallisepticum, a recent cooperative extension article. University of 

California, Colorado State. http://www.state.co.us/don.html  

 



                                                                 5555  
 

 

Butcher, G. D. (2002a): M. gallisepticum, A continuing problem in commercial poultry. IFAS 

extension, University of Florida, Gaunesville. http://www.edis.ifas.ufl.edu.  

Butcher, G. D. (2002b): Factors to consider in serologic testing for M. gallisepticum (MG) and 

Mycoplasma synoviae (MS). IFAS Extension, University of Florida, Gaunesville. 

http://www.edis.ifas.ufl.edu. 

Calnek, B. W., Barnes, H. J., Beard, C. W.,  Reid, W. M., and Yoder, H. W. (1991): 

Mycoplasmosis. In: Diseases of poultry, 9th edition, Iowa State University press, Iowa.  

            Pp. 196-230.    

 

Carpenter, T. E., Mallinson, E. T., Miller, K. F., Gentry, R. F., and Schwartz, L. D. (1981): 

Vaccination with F-strain M. gallisepticum to reduce production losses in layer chickens. 

Avian Diseases, 25: 404-409. 

 

Carpenter, T. E., Miller, K. F., Gentry, R. F., Schwartz, L. D., and Mallinson, E. T. (1979): 

Control of M. gallisepticum in commercial laying chickens using artificial exposure to 

Connecticut F-strain M. gallisepticum. Proceedings of the United States Animal Health 

Association, 83: 364-370. 

Cavanagh, D., Mawditt K., Shaw, K., Britton, P., and Naylor, C. (1997): Towards the routine 

application of nucleic acid technology for avian disease diagnosis. Acta Veterinaria 

Hungarica, 45: 281–298. 

Chakraborty, D., Sadhukahan, T., Guha, D., and Chatarjee, A. (2001): Seroprevalence of  

           Mycoplasma gallisepticum in West Bengal. Indian Veterinary Journal, 78: 855-856.  

 

Charles, H. D., and Graham, H. P. (1989): Mycoplasmosis. In: A laboratory manual for the 

isolation and identification of avian pathogens, American Association of Avian 

Pathologist Inc. 3rd edition, Kendall/Hunt publishing com. Boulevard, Iowa. Pp. 57-62. 

 

 



                                                                 5566  
 

 

Chauhan, H. V. S. (1993): Poultry disease diagnosis and treatment, Wiley Eastern limited. Durg, 

Madhya Pradesh, New Delhi. Pp. 5-11. 

 

Chrysostome, C. A. A.  M., Bell, J.G., Demey, F., and Verhulst, A. (1995): Seroprevalence to    

         three diseases in village chickens in Benin. Preventive Veterinary Medicine, 22: 257-261. 

 

CSA (1998): Ethiopian Livestock Estimates. Vol I, Bulletin 52. Addis Ababa, Ethiopia. 

 

CSA (2004/05): Ethiopian Livestock Estimates. Vol II, Bulletin 50. Addis Ababa, Ethiopia. 

 

Domermuth, C. H., and Gross, W. B. (1962): The production of salpingitis of chickens by 

             M. gallisepticum. Avian Diseases, 6: 499-505. 

 

Donald, D. B., and Mack, O. N. (1990): Commercial chicken production manual, 4th edition, 

Chapman and Hall, New York. Pp. 777-802. 

 

EARO (2000): Animal Science Research Strategy Directorate. Poultry Research Strategy, Addis 

Ababa, Ethiopia. Pp. 1-33. 

 

FAO (1993): Ethiopian livestock sector development project report No. 24/93 CP-ETH 45SR 18, 

Feb, 1993. Vol I of II. Rome: FAO.  Pp. 8-17. 

 

Garcia, M., Liu T., Levisohn, S., Yogev,  D., and Kleven, S. H. (2001): Molecular variability of 

the adhesin-encoding gene PVPA among M. gallisepticum strains and its application in 

diagnosis. Journal of Clinical Microbiology, 39(5): 1882-1888. 

 

Gesbert, F., and Kempf (1998): Comparison of serological tests for the detection of M. 

gallisepticum antibodies in eggs and chicks hatched from experimentally infected hens. 

Veterinary Microbiology Science Direct, 60(2-4): 207-213. 

 



                                                                 5577  
 

 

Getachew, G. (2004): Studies on poultry coccidiosis in Tiyo Woreda Arsi Zone, Oromiya               

Regional State. Addis Ababa University, Faculty of Veterinary Medicine, Debre Zeit, 

Ethiopia, MSc Thesis.   

 

Glisson, J. R., and Kleven, S. H. (1984): M. gallisepticum vaccination. Effects on egg 

transmission and egg production. Avian Diseases, 28: 406-415. 

 

Godoy, A., Andre, L. F., Colmenares, O., Bermudez, V., Herrera, A., and Munoz, N. (2001): 

            Prevalence of Mycoplasma  gallisepticum in egg-laying hens. Veterinaria Tropical,  

            26: 25-33 

 

Gordon, R. F. (1979): Avian Mycoplasmosis. In: Poultry disease, ELBS edition, Baillere Tindal, 

UK.  Pp. 42-49. 

 

Flock screen TM (  ): Mycoplamsa gallisepticum (Mg) antibody ELISA Kit. Cat No. V050/V054, 

Guildhay Company, Surrey, England. 

 

Hirsh, C. D., Zee, Y. C. (1999): The Mollicutes. In: Veterinary Microbiology. Blackwell Science 

Ltd., Abingdon.  Pp. 165-172.  

 

Kelly, P. J., Chitauro, D., Rhode, C., Rukwava, J., Majok, A., Davelaar, F., and Mason, P. R.    

            (1994): Diseases and management of backyard chicken flocks in Chitungwiza,    

            Zimbabwe. Avian Diseases, 38: 626-629. 

Kempf, I. (1997): DNA amplification methods for diagnosis and epidemiological investigations  

of avian Mycoplasmosis, CNEVA Ploufragan, Unité Mycoplasmologie Bactériologie, 

Zoopôle Les Croix, BP 53, 22440 Ploufragan, France. Acta Veterinaria Hungarica,           

45 (3): 373–386. 

Levisohn, S., Glisson, J. R., and Kleven, S. H. (1985): In ovo pathogenicity of M. gallisepticum 

strains in the presence and absence of maternal antibody. Avian Diseases, 29: 188-197. 

 



                                                                 5588  
 

 

Ley, D.H., and Yoder, H.W. (1997): Mycoplasmosis/ M. gallisepticum infection/. In: Calnek 

B.W. (1991), Diseases of Poultry. 9th edi. Iowa State University Press, Ames.  

            Pp. 194 -207. 

 

Lin, M. Y., and Kleven, S. H. (1982): Pathogenicity of two strains of M. gallisepticum in turkeys. 

Avian Diseases, 26: 360-364. 

 

Lin, M. Y., and Kleven, S. H. (1984): Transferred humeral immunity in chickens to M. 

gallisepticum.  Avian Diseases, 28: 79-87. 

 

Luginbuhl, R. E., Tourtellotte, M. E., and Frazier, M. N. (1976): M. gallisepticum control by 

immunization. Annals of New York Academy of Science, 143: 234-238. 

 

Markham, P. F., Glew, M. D., Brandon, M. R.,   Walker, I. D., and Whithear, K. G. (1992): M. 

gallisepticum  in West Bengal. Indian Veterinary Journal, 78: 855-856. 

 

McLaren, J. M., Ley, D. H., Berkhoff, J. E., and Aviakin, A. P. (1996): Antibody responses of 

chickens to inoculation with MG membrane proteins in immunostimulating complexes. 

Avian Diseases, 40: 813-822. 

 

Mohammed, N. (1998):  Oral New Castle Disease vaccination trials and studies on new castle 

disease in Ethiopia. Faculty of Veterinary Medicine-Free University of Berlin, Debre 

Zeit/Berlin, MSc Thesis. 

 

Mohammed, H. O., Carpenter, T. E., and Yamamoto, R. (1987): Economic impact of M. 

gallisepticum and M. synoviae in commercial layer flocks. Avian Diseases, 31: 477-482. 

 

Mohammed, H. O., Carpenter, T. E., Yamamoto, R., and McMartin, D. A. (1986): Prevalence of 

              M. gallisepticum and M. synoviae in commercial layers in southern and central     

              California. Avian Diseases, 30: 519-526. 

 



                                                                 5599  
 

 

Mushi, E. Z., Binta, M. G., Chabo, R. G., Mathaio, M., and Ndebele, R. T. (1999): Detection of 

              Mycoplasma gallisepticum and Mycoplasma synoviae in the sera of indigenous chickens  

             by rapid serum agglutination test at Mmopane, Gaborone, Botswana. Onderstepoort    

             Journal of Veterinary Research, 66: 333-334. 

 

OIE (2004): Avian Mycoplasmosis, In: Manual of diagnostic tests and vaccines for terresterial 

animals, OIE, France. Web site:  http://www.oie.int/eng/OIE/organisation/en_LR.htm. 

 

Pandey, G. S., and Hasegawa, M. (1998): Serological survey of Mycoplasma gallisepticum and 

           Mycoplasma synoviae infection in chickens in Zambia. Bulletin of Animal Health and 

           Production in Africa, 46: 113-117. 

 

Parker, T. A., Branton, S. L.,  Jones, M. S., Peebles, E. D., Gerard, P. D.,  Wileford, K. O., 

Burnham, M. R., and Maslin, W. R.  (2002): Effects of and S-6 strain of M. gallisepticum 

challenge before beginning of lay on various egg characteristics in commercial layers. 

Avian Disease, 46: 593-597. 

 

Personal communication (2007): Research and Diagnostic Department of the National Veterinary 

Institute (NVI), Debre Zeit, Ethiopia. 

 

Planning and Economic Development Office of East Shewa (1997). 

 

Pradhan, M.A.M.,  Amin, M. M., and Taimur, M. J. F. (2000): A sero-prevalence study of avian 

            Mycoplasma in Bangladesh. Paper presented in 7th BSVER Annual Scientific       

             Conference, CGVC, Chittagong, 13-14 Nov. 2002. BSVER publication, 19-23. 

 

Quinn, P. J., Carter, M. E., Markey, B., Carter, G. R. (2002): The Mycoplasmas, In: Clinical 

Veterinary Microbiology, Mosby, Virginia Tech, Blacksburg, USA. Pp. 320-326. 

 

 

 



                                                                 6600  
 

 

Saleque, M. A., Rahman, M. H., Hossain, M. I. (2003):. Seasonal variation in the prevalence of 

             poultry diseases in Bangladesh. Ninth BSVER Annual Scientific Conference held at    

             BAU, Mymensingh on 6-7 January, 2003. BSVER publication, 24: 23-24. 

 

Sarkar, S. K., Rahman, M. B., Rahman, M., Amin, K. M. R., Khan, M. F. R., and Rahman, M. M.  

(2005): Seroprevalence of M. gallisepticum infection of chickens in Model Breeder 

Poultry Farms of Bangladesh. Bangladesh Agricultural University, Mymensingh, 

Bangladesh. International Journal of Poultry Science, 4 (1): 32-35. 

 

Schwartz, D. L. (1977): Poultry health hand book, 2nd edition, college of agriculture, 

Pennsylvania state university.  Pp. 61-65. 

 

Shah Majid, M. (1996): Detection of M. gallisepticum antibodies in the sera of village 

         chickens by the enzyme linked immunosorbent assay. Tropical Animal Health Production, 

         28: 181-182. 

 

Sikder, A. J., Islam, M. A., Rahman, M. M., and Rahman, M. B. (2005): Seroprevalence of 

Salmonella and M. gallisepticum infection in the six Model Breeder Poultry Farms at 

Patuakhali District in Bangladesh. Bangladesh Agricultural University, Mymensingh, 

Bangladesh. International Journal of Poultry Science, 4 (11): 905-910. 

 

Talha, A. F. S. M. (2003): Investigation on the prevalence and significance of M. gallisepticum in 

village chickens and possibility of establishing M. gallisepticum free flocks and 

significance of M. gallisepticum on different production parameters in layer chickens in 

Bangladesh. The Royal Veterinary and Agricultural University, Denmark and Bangladesh 

Agricultural University,  Mymensingh, MSc Thesis. 

 

Thrusfield, M., Ortega, C.,   Blas, I. DE., Noordhuizen, J. P.,  Frankena, K. (2001): Win Episcope 

2.0: Improved Epidemiological Software for Veterinary Medicine. Veterinary Record, 

148: 567-572. 

 



                                                                 6611  
 

 

UNDP emergencies unit for Ethiopia (2000): Administrative regions and Zones of Ethiopia. 

Relief Web <http://www.relief web.int/> 

 

Yoder, H. W. Jr., and Hofstad, M. S. (1964): Characterization of avian Mycoplasmas. Avian 

Diseases, 8: 481-512. 

 

Zelenika, T. A., Savic, V., and Balenovic, M. (1999): Mycoplasmosis in heavy hybrid hens in   

            Croatia from 1993 to 1999. Stocarstvo, 5: 411-418. 

 

Zhang, J. H., Bi. D. R., Wang, M. H., Han, B., and Gao, A. X. (2001): Prevalence and    

             pathogenicity  of M. gallisepticum in broilers in Inner Mongolia. Chinese Journal of    

            Veterinary Science and Technology, 31: 12-13. 

 

 

 
 
  

 

 

  
 

 

 

 

  



                                                                 6622  
 

 

8. ANNEXES 
 

Annex-1. Cultural isolation of M. gallisepticum 

 

A)   Mycoplasma media preparation 

* Basic medium: Modified Hay flick’s media and/or PPLO (pleuropneumonia like organism) 

broth   base (Difco) without genitial violet (GV) preparation:  

    -    14.7 gram was measured using beam balance and added to 700 ml of distilled water. 

- Auloclaved at 121oC for 15 minutes. 

- Then cooled at 56 oC in water bath and stored at -20 oC until used 

 
* Supplements: as Mycoplasma are fastidious (slow growing) organism, protein enriched media 

mainly serum is required to support growth. The other growth factors include glucose, DNA, and 

yeast extract. To avoid contaminants like bacteria and fungi, inhibitory factors such as penicillin 

and thallium acetate (nystatin) was also added in the media. Supplement preparation include: 

- 150 ml of horse serum (pre heated at 56oC for 1hour). 

- 25% fresh yeast extract (100ml):  

                   Add 250gm into 1000ml dis. H2O and heated to boiling point (100oC) 

 

                                 Cooled and centrifuged at 3000 rpm for 20 min. then the 

                         supernatant decanted and pH adjusted to 7.8 by adding 20% NaOH. 

 

                         Clarified by centrifugation and filter sterilized and stored at -20oC until used 

- 10% glucose (10ml): add 10gm to 100ml dis. H2O and pH adjusted to 7.8 – 8.0 

    with 20% NaOH. Then sterilized by filtration and stored at + 4oC.  

- 5ml of penicillin (200,000 IU): add 106 IU benzyl penicillin in to 5 ml of dis. H2O and  

    stored at + 4oC (shelf life of one week) 

- 10ml of thallium acetate (5%): add 5gm to 100ml of dis. H2O. Then filter sterilized and  

   stored at -20oC. 

-  20ml of 0.1% phenol red: add 0.1gm to ground in 2.8ml (0.1M NaOH) then add to  

    100ml of dis. H2O. Autoclave at 115oC at 1 atmosphere for 30 minutes and stored at + 4oC. 

- Finally, the supplements can be mixed together and stored at -20oC until used. 
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Finally, to dispense the basic media and supplement into each agar plates, first remove basic 

media and supplement from the -20oC refrigerator. Boil the basic media in water bath until the 

temperature drops up to 60oC and keep the supplement at room temperature. Then pour 20ml 

basic media and 5ml supplement into each plates and mixed gently 

 

B) Laboratory procedures for isolation 

Tissue sample processing and inoculation of agar plates  

- Gross post mortem lesions of lung, trachea, and air sacs of individual birds were taken 

from clinically sick chickens of commercial poultry farms and from those backyard 

chickens bought sampling purpose. The samples were recorded individually. 

- To maximize the chance of isolating the organism, tissue samples of lung, trachea, and air 

sacs were crushed together using mortar and pestle. Crushing was done with the help of 

sterile sand and PBS to facilitate tissue crushing.  

- Homogenous tissue suspension was then passed through sieve and then filter paper. The 

supernatant poured into plastic tubes and centrifuged at 5000 rpm for 20 minutes. 

- Again, near Bunsen burner, the supernatant decanted into sterile plate and sucked into 

sterile syringe (20ml). Then passed through sterile bacterial membrane filter of 0.45µm 

Millipore.  

- The final filtrate dispensed, distributed on to the surface of agar plates and the excess fluid 

sucked from the surface of the plate using Pasteur pipette. 

- The inoculated agar plates were incubated at 37oC  with 5% CO2, gas generating incubator 

- The next few days, plates were examined frequently for any observable microcolony 

growth under stereomicroscope (× 25 magnification) on daily bases 

- Primary isolates with prominent microcolonies were selected under stereomicroscope, 

blocks of agar  containing  microcolonies were incised using sterile scalpel meant for this 

purpose; and subcultured on to agar plate by “pushing block” method and also inoculated 

the block into an air tight broth tubes and incubated  

- Further subculture could be made either from agar to agar, agar to broth, or broth to broth. 

But broth to broth subculture may need to filter the broth culture into sterile membrane 

filter of 0.45 µm Millipore before inoculated in to another broth tube. 
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Annex-2.  An indirect ELISA plate layout 

 1 2 3 4 5 6 7 8 9 10 11 12 

A PC PC 1          

B NC NC 11          

C 21            

D 33            

E 45            

F 57            

G 69            

H 81           92 

 

* Note:     A1, A2 = PC = positive control 

                 B1, B2 = NC = Negative control 

                 1, 2,……….., 92.   sample1, sample2, …………sample 92. 

 

 

 

Annex-3.  Sample collection format for post mortem examination  

Breed (bird type) No Source/

site Local Layer  Broiler

Age Sex Health 

status 

Samples 

taken 

Gross 

lesions 

Remark
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