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ABSTRACT 
 

Monitoring and comparison of MG natural infection occurrence, vertical transmission, egg production and 

hatchability between same breed two sequential flocks in three broiler breeders farms were performed. The first 

flock in each farm used different Mg control programs  as killed vaccines, antimycoplasmal drugs, live vaccine 

(F strain) or mixed program (as killed vaccine with antimycoplasmal drug)  and the next flock in each farm used  

TS-11 program (Vaxsafe MG™, Bioproperities®) administrated by eye drop at age of 3-4 weeks after 

performing ELISA test to ensure that flocks are free from MG antibodies before vaccination. MG natural 

infection occurrence and vertical transmission were assessed by PCR for detection of field strain in breeders 

lower trachea, ovaries and air sacs and their progeny clonal cavity and upper trachea. Egg production and 

hatchability were assessed by comparison of weekly production and hatchability with ideal breed production and 

hatchability catalog curves and curves of previous flocks used other programs for controlling MG.TS-11 gave 

better results counter to other MG control programs in all parameters where no natural infection or vertical 

transmission has been detected where all collected samples gave negative results for PCR except one sample in 

farm (A) and when repeating sampling and PCR test at 48 weeks old it gave negative result which explaining 

exposure  to challenge but no infection occurs and performance was the best with TS-11 where production and 

hatchability was better and the differences were significant. 
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INTRODUCTION 
 

In Egypt Mycoplasma gallisepticum (MG) is 

the most economically significant mycoplasmas 

species in poultry industry. Mycoplasmas are among 

the most important egg-borne diseases in poultry 

industry. Spreading of infection in breeder and layer 

leads to high losses during the production cycle. It 

can be transmitted by both lateral and vertical routes 

(Ley, 2003). 

 

The best approach for controlling mycoplasma is 

depopulation of the infected sites followed by 

cleaning and disinfection and 4-6weeks free period. 

This approach is very difficult and may be impossible 

in our country due to economic issues. So, practically, 

shifting from eradication to control is necessary. 

Control program depend on one of this after a diligent 

biosecurity: 1-Medication with antimycoplasmal 

drugs.2-Vaccination (Live, Killed vaccines and vector 

vaccines). 
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Medication using antimycoplasmal drugs including 

Macrolides, Tetracyclines and Flouroquinolonesis is 

useful (Ley, 2003). Killed vaccines (Oil emulsion) 

reduce infection but usually tracheal colonization by 

Mycoplasma gallisepticum after challenge with 

virulent strains occurs (Yagihashi et al., 1992). Live 

vaccine strains used for MG controlling are F. Strain, 

6/85 and TS-11. F. Strain and 6/85 (originated from 

USA) and Ts-11(originated from Australia), are used 

for controlling of MG infection in several countries 

(Ley, 2008). Temperature sensitive mutant strains are 

able to colonize in the upper respiratory tract. They 

are not able to survive at the temperature of the lower 

tract and air sacs (Levisohn et al., 1987).  

Recombinant fowl pox virus – MG (Rfpv –MG) is 

used for protection against MG and give better results 

when used with F. Strain (Pakpinyo et al., 2015).  

 

PCR and recently real time PCR allows rapid 

detection of MG from cultures or directly from 

clinical samples (Callison et al., 2006). 

 

TS-11 can't survive in temperature more than 33˚c so 

samples taken from lower trachea, lung and air sacs 

help for direct detection of field MG without vaccinal 

strain detection. 

 

http://www.aun.edu.eg/
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Aim of study 
In Egypt many broiler breeder farms were exposed to 

MG infection which causes significant losses in egg 

production and hatchability in addition to 

transovarian transmission which badly affect the 

offspring performance despite using different 

available control programs. Newly introduced TS-11 

MG live vaccine was a chance to evaluate it under 

field conditions in farms already have been exposed 

for infection for its efficacy for prevention of 

infection, prevention of vertical transmission and 

flocks performance.  
 

MATERIALS AND METHODS 
 

Samples sources: 
Six flocks, of same breed and two sequential flocks in 

three broiler breeders farms  

Three Farms data: 

 

These have been coded (A,B and C) and each one of 

the two flocks in each farm was coded (TS AND O) 

as below: 

 

ATS = flock in farm A Vaccinated with TS-11  

AO = flock in farm A use other program for 

controlling MG 

BTS = flock in farm B Vaccinated with TS-11  

BO = flock in farm B use other program for 

controlling MG   

CTS = flock in farm C Vaccinated with TS-11  

CO = flock in farm C use other program for 

controlling MG 

 
Table 2.1: Showing data of the six flocks of the three farms. 
 

NOTES CO CTS BO BTS AO ATS  

 22/08/2013 22/05/2015 9/06/2013 27/03/2015 12/04/2013 03/01/2015 Date of 

Housing 

 20000 20000 30000 30000 20000 20000 ♀ No of 

birds 2500 2800 4000 4300 2600 3000 ♂ 

 Cobb 500 

FF 

Cobb 500 

FF 

Cobb 500 

FF 

Cobb 500 

FF 

Cobb 500 

FF 

Cobb 500 

FF 

Breed 

 Dakhlia Dakhlia Sharqia Sharqia Alexandria 

Desert road 

Alexandria 

Desert road 

Area 

 

Table 2.2: Showing mycoplasma gallisepticum control program for the six flocks. 
 

Medication Vaccination 

 From 20 week till  

end of production 
16week 12 week 8th week 4rd week 1st week 

Live 

MG 

Vaccine 

Killed MG 

vaccine 

     
Doxycycline 

+colistin 

TS-11  

at 4 

weeks 

  ATS 

Antimycoplasma 

In feed every 3-4 

weeks 

Antimycoplasma 

In feed 

Antimycoplasma 

DW 

Antimycoplasma 

DW 

Antimycoplasma 

DW 

Antibiotic 

combination 

 

 

16 

weeks 

11 

weeks 
AO 

     
Doxycycline 

+colistin 

TS-11  

at 6 
weeks 

  BTS 

Antimycoplasma 

In feed every 3-4 
weeks 

Antimycoplasma 

In feed 
  

Antimycoplasma 

DW 

Antibiotic 

combination 

 F strain 

at 8 

weeks 

  BO 

     
Doxycycline 

+colistin 

TS-11  

at 3 

weeks 

  CTS 

Antimycoplasma 

In feed every 3-4 

weeks 

Antimycoplasma 

In feed 

Antimycoplasma 

DW 

Antimycoplasma 

DW 

Antimycoplasma 

DW 

Antibiotic 

combination 
   

 

CO 

 

TS-11 vaccine = Vaxsafe MG™, Bioproperities® administrated by eye drop 

Killed MG vaccine= NOBILIS MG INAC™ MSD® 

F.strain = Cevac MG F ™, CEVA® 

Antimycoplasma DW = Tilmicosin or Tylosin 

Antimycoplasma in feed = Tylosin 

TS-11 vaccine = Vaxsafe MG™, Bioproperities® administrated by eye drop, Killed MG vaccine= NOBILIS MG INAC™ 

MSD®, F.strain=Cevac MG F™, CEVA®, Antimycoplasma DW=Tilmicosin or Tylosin, Antimycoplasma in feed = Tylosin 
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Protocol of sampling 

 

A- Before vaccination, samples are Blood. 
 

B-Six weeks post vaccination, samples are organs 

(Lower trachea, lung, air sacs and ovaries). 
 

C-Prior to laying at 20 weeks of age, samples are 

organs (Lower trachea, lung, air sacs and ovaries). 
 

D- At peak of production   (30 weeks of age), samples 

are organs (Lower trachea, lung, air sacs and ovaries). 
 

E- From progeny at peak of production (30 weeks of 

age), samples are Tracheal swabs. 
 

F- At the second phase of production   (at 45 weeks of 

age), samples are organs (Lower trachea, lung and air 

sacs). 
 

Samples collection:   
 

A-Blood from live birds broiler breeders a week prior 

vaccination. 
 

B- Lower trachea, lung and air sacs from freshly dead 

broiler breeder are collected over a week as protocol 

mentioned. 
 

C-Tracheal swabs from progeny collected from each 

flock as mentioned. 

 

Samples Data 

 

Table 2.3: Showing data of samples. 
 

NOTES 
Type of 

samples 

No. of 

samples 
Area 

No of birds 
Breed Age/W Code 

♂ ♀ 

 Blood 20 
Alex. Desert 

road 
2980 19850 cobb 3 ATS 1 

 LT,L,AS,O 30 
Alex. Desert 

road 
2950 19680 cobb 10 ATS 2 

 LT,L,AS,O 35 
Alex. Desert 

road 
2920 19450 cobb 20 ATS 3 

 LT,L,AS,O 38 
Alex. Desert 

road 
2780 18600 cobb 30 ATS 4 

From progeny 

day old 
TS 20 

Alex. Desert 

road 
  cobb 30 ATS 5 

 LT,L,AS,O 42 
Alex. Desert 

road 
2690 18200 cobb 45 ATS 6 

 LT,L,AS,O 33 
Alex. Desert 

road 
2675 18100 cobb 48 ATS 7 

 Blood 30 Sharqya 4350 29700 cobb 5 BTS 1 

 LT,L,AS,O 38 Sharqya 4250 29500 cobb 10 BTS 2 

 LT,L,AS,O 45 Sharqya 4180 29200 cobb 20 BTS 3 

 LT,L,AS,O 50 Sharqya 4080 28080 Cobb 30 BTS 4 

From progeny 

day old 
TS 20 Sharqya   cobb 30 BTS 5 

 LT,L,AS,O 55 Sharqya 3900 27200 cobb 45 BTS 6 

 Blood 20 Dakhlia 2800 19900 cobb 2 CTS 1 

 LT,L,AS,O 28 Dakhlia 2750 19750 cobb 10 CTS 2 

 LT,L,AS,O 30 Dakhlia 2700 19500 cobb 20 CTS 3 

 LT,L,AS,O 35 Dakhlia 2600 18250 cobb 30 CTS 4 

From progeny 

day old 
TS 20 Dakhlia 

 

 

 

 
cobb 30 CTS 5 

 LT,L,AS,O 40 Dakhlia 2500 17600 cobb 45 CTS 6 

  LT=Lower tracheal part of freshly dead, L=Lung, AS =Air sac, O=Ovaries, TS= Tracheal swab. 

 

Samples transport and storage 
A-Blood from live bird’s broiler breeders were 

collected and transported in ice box and stored in 

refrigerator.   

 

B-Samples are collected daily during aweek from 

freshly dead and transported in ice box and stored in 

freezer. 

 

C-Tracheal swabs from progeny were collected and 

transported in ice box and stored in freezer.  

 

ELISA (Enzyme-linked immunosorbent assay) 
Were performed to check Mycoplasma gallisepticum 
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antibodies before vaccination of flocks with TS-11 

live vaccine (VAXSAFE MG, BIOPROPERITIES ®) 

using Biochek ® Enzyme-linked Immunosorbent 

Assay (ELISA) for poultry were used as a 

standardized kit. As manufacturer recommendations. 

Real time Polymerase Chain Reaction (real time 

PCR) Technique 
Using pooling strategy (8-12 samples were pooled 

together in one tube), RNeasy Mini Kit (Qiagen, 

Valencia, CA, USA) protocol. primers and  the probe 

described  as below: 

 

Table 2-4: Showing the primers and probes used in real time PCR. 
 

Primers Primer 5'-3' References 

MGLPU26-F 5’-CTA GAG GGT TGG ACA GTT ATG - 3’ Callison et al., 2006 

 MGLP164-R 5’-GCT GCA CTA AAT GAT ACG TCA AA - 3’ 

MGLP-P 5’-FAM) -CAGTCATTAACA ACT TAC CAC CAG AAT CTG - 

(MGB) – 3' 

 

RESULTS 
 

Table 3-1: Showing Elisa results. 
 

NOTES Elisa Results Code 

 Negative ATS 1 

 Negative BTS 1 

 Negative CTS 1 

 

Table 3-2: Showing PCR results. 
 

 

Table 3-3: Performance monitoring results. 
 

NOTES CO CTS BO BTS AO ATS  

 79.2 86.4 80 87 81.7 85.5 production peak % 

 
Not reach 

80% 
11 6 11 5 9 

Perseverance on production 

peak (weeks) 

 76 84.4 79.3 84.6 78 85.6 Cumulative Hatchability % 

 161 179 168 179.2 173 181.2 Total eggs / hen 

 12.4 10.25 12.3 9.2 14 10.3 Mortality % 

 

NOTES Real time PCR Results Code 

 Negative ATS 2 

 Negative ATS 3 

 Negative ATS 4 

From progeny Negative ATS 5 

 Positive ATS 6 

 Negative ATS 7 

 Negative BTS 2 

 Negative BTS 3 

 Negative BTS 4 

From progeny Negative BTS 5 

 Negative BTS 6 

 Negative CTS 2 

 Negative CTS 3 

 Negative CTS 4 

From progeny Negative CTS 5 

 Negative CTS 6 
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Figure 3.1: Showing production peak% in the six flocks. 
 
 

 
  

Figure 3.2: Showing perseverance on peak of the six flocks. 

 
 

 
 

Figure 3.3: Showing cumulative hatchability % in the six flocks. 
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Figure 3.4: Showing total eggs / hen in the six flocks. 
 

 
Figure 3.5: Showing Mortality % in the six flocks. 
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DISCUSSION 

 
Ts-11 vaccine has been determined as low virulent or 

avirulent strain and has extensively been used as atoll 

for the control of Mycoplasma gallisepticum since its 

introduction in Australia 20 years ago 

(Bioproperities®, 2005). And has been showed to 

provide protection against respiratory disease, egg 

production losses and vertical transmission associated 

with virulent Mycoplasma gallisepticum infection 

(whithear et al., 1990a; Abd- elmotelib and Kleven, 

1993; Whithear 1996; Barbour et al., 2000).  

 
The majority of laboratory studies showed that 

vaccinated chickens with ts-11 strain have been able 

to resist challenge with virulent M. gallisepticum 

administered by direct air sac inoculation, aerosol 

(Whithear et al., 1990a) or intra-tracheal inoculation 

(K.G. Whithear, 1996). Protection against respiratory 

signs persists up to at least 40 weeks after vaccination 

(Whithear and Harrigan, 1993), and was significantly 

greater than the protective immunity elicited by 

bacterin (Whithear and Harrigan, 1994). In 

experimental challenge studies, the ts-11 strain almost 

invariably provides solid protection against the 

development of tracheal and nasal sinus lesions but 

protection against the development of air sac lesions 

is less consistent (Whithear and Harrigan, 1993). 

 

A comparative study by Abd-El-Motelib and Kleven 

(1993) showed that F strain provided higher 

protection against the development of air sac lesions 

following aerosol challenge than that of the milder 

vaccine strains 6/85 and ts-11. However, using 

inoculation into the infraorbital sinuses as a method 

of challenge, ts-11 gave a higher protection than that 

of both F and 6/85 strains. 

 
Our study results showed the ability of Ts-11 vaccine 

to protect chickens from natural infection of MG till 

45 weeks old (results of PCR as shown in table 3-2) 

and show the efficacy of Ts-11 in comparison with 

other programs used previously in these farms for 

MG control. Only one sample in farm (A) was 

positive and when repeating sampling and PCR test at 

48 weeks old gave negative result which explaining 

exposuring to challenge but no infection occurs. This 

is in agreement with and ensure results of whithear et 

al. (1990a); Abd- elmotelib, Kleven, (1993); 

Whithear (1996). This reported a variable efficacy of 

Ts-11 in challenge experiments. 

 
Vaccination with F strain significantly reduced the 

rate of and delayed, but did not eliminate, egg 

transmission of M. gallisepticum in hens challenged 

by aerosol (Glisson and Keleven, 1984). Similarly, ts-

11 strain reduced but did not prevent egg transmission 

in hens challenged by direct inoculation of virulent M. 

gallisepticum into the abdominal air sacs (K.G. 

Whithear, 1996). Elgazzar et al. (2011) report that Ts-

11 vaccine was transmitted to egg through ovaries. In 

this study results of examination of tracheal swabs of 

day old chicks produced from vaccinated breeders of 

all three farms were negative for MG filed or vaccine 

strain (results of PCR are shown in table 3-2) and this 

revealed the ability of Ts-11 to prevent vertical 

transmission of MG to offspring our result is in 

agreement and ensures results of (Whithear 1996 and 
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Barbour et al., 2000). And disagree these (Elgazzar et 

al., 2011). 

 
A mathematical model was designed to evaluate the 

effect of Mycoplasma gallisepticum live vaccines on 

preventing drops in egg production in layers (Evans 

and Hafez, 1992) Hens vaccinated with strain 6/85 

produced significantly fewer (P < 0.05) eggs than 

those vaccinated with F strain in the periods 

immediately after challenge (i.e. deterioration and 

early recovery phases), but significantly more (P < 

0.05) in the late recovery phase. Pullets vaccinated 

with ts-11 produced 41.3 eggs over a seven-week 

period after air sac inoculation with virulent M. 

gallisepticum, compared with 25.8 eggs (P < 0.01) 

produced by unvaccinated hens. There was no 

significant difference in the number of eggs laid by 

vaccinated hens after challenge and those laid by a 

group of unchallenged controls (Whithear et al., 

1990). In six field trials conducted prior to the 

commercial introduction of ts-11 into Australia, the 

mean production of vaccinated flocks was 219.6 eggs 

per hen housed to 65 weeks of age, compared with 

211.9 eggs for unvaccinated groups (P < 0.01) 

(Whithear and Harrigan, 1994). 

 
In this study Egg production and hatchability results 

specially till 45 weeks old was better than ideal 

curves and in comparison with the previous flocks 

which use other programs  and were complained from 

infection the results are significantly differ. 

 
Total eggs / hen in farm A  using other program was 

173 and when using TS_11, it reached 181.2 also in 

farm B it was 168 and reach 179.2 and in farm C it 

was 161 and reached 179 that was significantly more 

(P < 0.05). These results ensure results of (whithear et 

al., 1990a; Abd- elmotelib and Kleven, 1993; 

Whithear, 1996). 

 
Our study shows the ability of Ts-11 to protect 

chickens from natural infection of MG, prevent 

vertical transmission to the progeny and also keeping 

egg production and hatchability not affected. 

 
Ts-11 vaccine is recommended for using in highly 

endemic areas and considered the safest and most 

efficient live vaccine for controlling of MG infection 

where total eradication is considered impossible. 
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فً هذِ انذراطح أظزَد يراتعح فً لطُعٍُُ يرراتعٍُ يٍ َفض انظلانح فً شلاشح يشارع لأيهاخ انرظًٍُ نهًمارَح تٍُ تزايط يخرهفح 

 انعذوي انطثُعُح تانًُكىتلاسيا ظانُظُثرُكى وإَرمانها نلأظُح وإَراض انثُط وانفمض.نًماويح انًُكىتلاسيا ظانُظُثرُكى نرمُُى حذوز 

واطرخذو انمطُع الأول فٍ كم يشرعح تزايط يخرهفح نًماويح انًُكىتلاسيا ظانُظُثرُكى كانهماغ انحً عرزج إف , انهماحاخ انًُرح, 

تانرمطُز ®( )فاكض طُف  11-يشرعح اطرخذو تزَايط نماغ ذٍ إص أو تزَايط يخرهظ وانمطُع انرانً فٍ كم  يضاداخ انًُكىتلاسيا

أطاتُع تعذ إظزاء اخرثار فحص الإَشَى انًزذثظ انًُاعً نهرأكذ يٍ أٌ انمطعاٌ خانُح يٍ الأظظاو انًضادج  4-3فً انعٍُ فٍ عًز 

ها نلأظُح  عٍ طزَك أخرثار انثهًزج انًرظهظم نهًُكىتلاسيا ظانُظُثرُكى لثم انرحصٍُ. ذى ذمُُى كم يٍ حذوز انعذوي انطثُعُح وإَرمان

انعكظً نهكشف عٍ انعرزج انحمهُح فٍ أيهاخ انرظًٍُ فً انعشء انظفهً يٍ  انمصثح انهىائُح ,انًثُط والأكُاص انهىائُح وفً انكراكُد 

ح يُحُُاخ الإَراض الأطثىعٍ وانفمض انُاذعح فً انمصثح انهىائُح وانرعىَف انحهمً. ذى ذمُُى إَراض انثُط ويعذل انفمض يٍ خلال يمارَ

نهمطعاٌ يع يُحُُاخ انظلانح انًصانُح ويُحُُاخ انمطعاٌ انظاتمح انرً اطرخذيد تزايط أخزي نهظُطزج عهً انًُكىتلاسيا ظانُظُثرُكى. 

د عٍ طزَك انثُط َرائط أفضم يماتم انثزايط الأخزي حُس نى َرى انكشف عٍ أٌ عذوي طثُعُح أو اَرمال  نهكراكُ 11-أعطً ذٍ إص

) أ( فً  وكم انعُُاخ انًظحىتح يٍ انمطعاٌ انًحصُح كاَد طهثُح فً إخرثار انثهًزج انًرظهظم انعكظً ياعذا عُُح واحذج فً يشرعح

أطثىع كاَد إَعاتُح وعُذ إعادج طحة انعُُاخ والإخرثار كاَد انُرُعح طهثُح دلانح عهً حذوز ذعزض نهًُكزوب يع عذو  45عًز 

 حُس أٌ يعذلاخ الإَراض وانفمض كاَد أفضم وكاَد انفزوق يعُىَح.11-وي وكاٌ الأداء الأفضم يع ذٍ إصحذوز عذ
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