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A bstrac t

Mycoplasma gallisepticum and Mycoplasma svnoviae are pai ho gens o f  thè class 
mollicutes thatpose economie and veterinary health concerns amongpoultryfarmers 
and veterinary agencies. Listedby thè World Organisation fa r  Animai Health (OIE), 
these pathogens are responsible fa r  various degrees o f  clinical manifestations in 
poultry, wild birds and other free-living birds. This study was designedto  examine thè 
prevalence o f  Mycoplasma gallisepticum and Mycoplasma yynoviae infection among 
free-range chickens and wild birds in selected States in Nigeria. Using rapid 
M ycoplasm a field agglutination piate test as well as culture, we examined 541 blood 
samples collected from  free-range (n =  501 ) and wild birds (n =  40), in three States in 
Nigeria; Osun, Oyo and Kwara States. Overall, thè free-range chickens w ere positive 
for both M. gallisepticum and M. synoviae antibodies, while thè wild birds were positive
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for only A4. synoviae antibodics. Rcsuits 
showed that 134 (24.7%) and 367 (73.3) 
frcc-rangc chickcns wcre positive l'or M. 
ga llisep licu m  and M. synoviae  
rcspectivcly, \vhilc 13 (32.5%%) wild birds 
wcre positive for A4. synoviae. Kw ara 
State had thè highest num ber o f  M. 
ga llisep licu m  (8 7 ;  2 3 .6 % )  and  M. 
synoviae (290; 78.6% ) seropositive cascs, 
while O sun (34; 28.8% ) had thè highest 
se ro p rc v a le n c c  o f  M. galliseplicum  
inlection. Rcsuits from culture showed that 
isolatcs o f  M ycoplasm a w cre obtaincd in 
46 o f  thè 541 sam plcs taken. fhus, a 
de tec tion  ra te  o f  8 .5%  w as obtaincd. 
Furthermorc, these isolatcs wcre obtaincd 
from both thè frcc-rangc chickcns and the 
wild birds. D etection  o f  antibodics to 
M ycoplasma show n in this sludy suggcsl 
inlection o f  thè frcc rango locai and wild 
birds by Mycoplasma; these birds could bc 
possiblc sourccs o f  inlection lo commercial 
poullry birds.

Introduction
Mycoplasma galliseplicum (M G) and 

Mycoplasma synoviae (M S) are major 
p a th o g e n s  rc s p o n s ib lc  fo r a v ia n  
m ycoplasm osis am ong  p o u llry  birds, 
particularly in dcvcloping countrics, and 
bave been ofgrcal economie conccm  in the 
poullry industry (Raviv and Lcy, 2013; 
Q adir e! al., 2020; Yadav e/  al., 2021). 
MG and MS are particularly rcsponsiblc lòr 
very high economie loss due to emaciatimi, 
low cgg production, incrcascd crnbryo 
m o rta lity , re d u c e d  feed  c o n v e rs io n  
cITicicncy, carcass condem nation, cost o f  
prophylaxis and treatm ent, ctc. B oth are

rcsponsiblc lòr respiratory-rclatcd discascs, 
how ever, M ycoplasma galliseplicum  
(MG) causcs respiratory discasc in chickcns 
and m icelious sinusitis in turkeys while 
M ycoplasm a synov iae  (M S )  c lic  il 
inapparcnt upper respiratory inlection in 
chickcns and turkeys, but may occasionai^ 
progress systcmically and rcsult in synovitis. 
For more than a decade now, MS has 
significanti incrcascd in Icvcl ofconccm  and 
vctcrinary importano; due to the cmcrgcncc 
ofccrtain  strains alfccting cggshcll qualily, 
causing cggshcll apcx abnorm alitics and 
d ccrcascd  cg g  p ro d u c tio n  in pou llry  
(Catania et a i  ,2016; M alucci et al., 2020; 
Yadav et al., 2021).

M ycoplasm a ga llisep licum  and 
Mycoplasma synoviae in lection oecur 
globally and wilh rcported  prcvulcncc o f  
38.4%  and 27.0%  rcspcctivcly (Chaidc /-  
1 barra et a i. 2 0 2 1 ). South Asia and Sub- 
S aliar a Africa have the highest prcvalcncc 
while the lcast is obscrvcd in Europe and 
Central Asia regions (Chaidcz-I barra e! a i , 
2021 ). Algerùi, Saudi Arabia and Sudan are 
the lcast aflectcdcountrics lòr Mycoplasma 
galliseplicum , whercas M ycoplasma 
synoviae is most prcvalcnt in countrics sudi 
as China, Egypt and Elhiopia (Chaidex- 
Ibarra et al., 2021 ). M. galliseplicum  and 
M. synoviae a re  the only two aeliologicai 
agcnts o f  avian m ycoplasm a listed by the 
World Organixation lòr Animai McaJth(()!F, 
2 018 ). The cn o rm o u s  eco n o m ie  and 
vctcrinary im portano; o f  these pathogens 
indicatcs the need for eoncern, intervention 
and control ofthe transmission, infeelion and 
endemicity o f  the avian mycoplasma within 
thè study area.
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PrevaIcnce o f Mycoplanm gallisepticum and Mycopiasma synoviae ... 5

C u rrc n t m easu rcs  to  c o n tro l M. 
gallisepticum inlcction include llock tcsting, 
e ra d ica lio n  p ro g ram m es, b io sccu rity  
program mes and vaccination. Frcc- range 
chickens (Gallus gallus) and wild birds are 
good indicators ofprcvalcncc o f  wild-type 
mycoplasmas in Africa sincc they are rarely 
vaccinatcd.

Mycoplasma inlcction is also prevalcnt 
in N igeria , w ith  rc p o rts  o f  observed  
infections in poultry birds and herds in thè 
northern and eastern  parts o f th e  country 
(Ahm ed et al., 2015; Kalu et al., 2015; 
M era and H aruna, 2019). Unfortunatcly, 
there is paucity o fd a ta  and rescarch works 
on thè prcvalencc, occurrence, pathogenic 
potcntial and distribution o f  mycoplasmas 
in free-range chickens in thè m id-west 
region o f  Nigeria, a  region whcrc there are 
many commercial poultry farms. 'Gius, this 
rescarch w as designed to  detcrm inc thè

s c ro p rc v a lc n c e  o f  M ycoplasm a  
gallisepticum  (M G ) and Mycoplasma 
synoviae (M S) among Irec-range chickens 
and wild birds in mid-west region o f  Nigeria.

M cthods

Study Area
This study w as carried ou l in 3 States 

(K w ara, O sun and O yo) in Mid-Wesi 
Nigeria. Kwara state is located in lalitudc 
8.9669° N and longitude 4.3874° E, Osun 
state is locatcd in latitudc 7.5629° N and 
longitude 4 .5200° E, whilc Oyo state is 
locatcd in latitudc 8.1574° N, and longitude 
3.6147° E (Figure 1 ). These States, Kwara, 
Oyo and Osun are known l'or keeping and 
rearing o f  indigenous lfee-range ehickcn, 
sale and slaughtcr. M ajor farm ani mais 
commercially rcared in these States include 
cattlc, sheep, goats, poultry, ctc., and they 
have various commercial poultry houses in 
dilfcrcnt localions.
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Sample Size Determination and Sampling 
Sample size was ascertained using thè 

formula described by Araoye, (2004) and 
Iloh et al. (2011), N =z2pq/d2 W here, 
N=sample size, z= l .96 confìdence interval, 
p=prevalence. W iththe average prevalence 
un k n o w n  in th è  se le c te d  lo c a tio n  p 
(prevalence) was set at 50%. Using this, 
thè sample size was set at 541. A total o f  
541 blood samples w ere collected from 
free range chickens (501 samples) and wild 
birds (40 samples) across thè three States. 
In Kwara state, 369 samples were collected, 
while 118 and 54 samples were collected 
from Osun and Oyo States respcctively. The 
capture offre  wild birds, caging using poultry 
fecds as baits was used, as thè birds are 
normally seen pecking around thè poultry 
sites. About 1 -1.5 mi ofblood was collected 
from wing vein o f  thè birds using a sterile 
syringe for each bird. The collected blood 
samples were kcpt at room  temperature for 
about 1-2 h and then centrifuged at 1500 
rpm for 10 min and serum was collected and 
stored at “20°C prior to use as described by 
Uddin et al. (2016).

Detection o f  Mycoplasma antibodies 
Sera samples obtained were screened 

for M ycoplasm a antibodies using rapid 
M ycoplasma field agglutination piate test 
supplied by thè Office International des 
Epizooties (O IE ) reference laboratory, 
Pendik, in Istanbul, Turkey. Undiluted sera 
were heat activated at 56°C for 30 minutes 
on a w ater bath before testing thè samples. 
Positive samples were re-tested at various 
dilutions and any sample positive at a 1:4 
dilution or higher were regarded as fx>sitive.

Isolation and Identification o f  Mycoplasma 
For culture, swabs were collected from 

thè 541 samples. Sterile cotton buds were 
used to  swab thè trachea o f  live birds. The 
swab stieks were cut, put in a screw cappcd 
bijoux bottles containing 2ml o f  mycoplasma 
broth  medium and placed on dry ice and 
taken to  thè M ycoplasm a Diagnostic and 
R esearch  L aborato ry , D epartm en t o f  
Veterinary Microbio logy, University ofllorin 
w here they w ere incubated at 37°C for 5 
days in 5% C 0 2 as described by Kalu et 
al. (2015). The bottles w ere examined 
every 24 hours for colour change o f  thè 
m edia from alkaline (pinkish) to slightly 
acidic (o range-yellow ). To check  for 
colonies, 20 microlitre o f  each liquid culture 
w as serially diluted to  1 x IO10 and thè last 
p o r t io n s  w e re  th e n  in o c u la te d  on  
m ycoplasma agar plates and incubated at 
37°C in a glass anaerobic jar. The plates 
w ere  ex am in ed  e v e ry  24  h o u rs  for 
M y c o p la sm a  likc  c o lo n ie s  u s in g  a 
stereoscopie microscope at a magniiìcation 
o fx l8 0 .

Growth inhibition test
F o r th è  id e n t if ic a t io n  o f  th è  

m ycoplasmas, grow th inhibition test was 
p e rfo rm e d  fo llo w in g  th è  s ta n d a rd  
procedures (Miles and Nicholas, 1998). A 
previously triple cloned mycoplasmas under 
test were carefiilly and aseptically selected 
and inoculated onto a ffeshly prepared 
PPLO  broth Filtered through  m embrane 
filters aseptically. A pre-prepared  48-h 
broth culture (IO '1 and 10 1) was inoculated 
onto  a pre-dried agar plates by allowing 
50ìL o f  each culture to  run dow n a tilted
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Prevalence of Mycoplama gcillisepticum and Mycoplasma synoviae ... 7

piate using thc running drop technique and 
allow to  dry. Two to three well-separated 
running drops was applied aseptically, and 
thè agar cylinder w as carefully rem oved 
using sterile surgical biade and forceps. The 
wells were carellilly filled with about 60ÌL 
ofundiluted antiserum using a micropipette. 
Ensuring that thè wells are not overfìllcd, 
sct-up incubated at 37 °C and after 24 
hours, thè plates was examined for growth 
and looking out for a zone o f  inhibition, as 
m easured from  thè lawn o f  mycoplasma 
grow th to  thè disk, which ranges from  
>2m m to >5mm. The zone o f  inhibition on 
plates visible were rccorded as positive and 
those exam ined daily for 7 days, w ith no 
zone o f  inhibition were recorded as negative.

Data analysis
AH data w ere entered into M icrosoft® 

Excel 2010 version after data cleaning was 
done. D escriptive statistics, analysis o f  
variance and p value were determined using 
Statistical Package for Social Sciences 
(SPSS) version 22 (SPSS Ine., USA).

Resulto
O v c ra ll  s e ro p re v a le n c c  o f  M. 

gallisepticum  am ong  th è  to ta l  birds 
examined w as 26.7% , while A4. synoviae 
had asero p rev a len ceo f75.3%  (Table I ).

Results showed that 134 (24.7%) and 
367 (7 3 .3 ) free-range  ch ickens were 
positive for Ai. gallisepticum  and M. 
synoviae respectively, while 13 (32.5%%) 
wild birds w ere positive for A4. synoviae 
(Table 1). Furthermore, results showed that 
at odds ratio o f 29.64 and 95%  CI (1.81 - 
485.80), there was a significant relationship 
betw een thc locai chickens and wild birds 
and seroprevalence o f  M. gallisepticum 
(Table 1). Similarly, at odds ratio of5.683 
and 95%  CI (2.8514 - 11.3476), there was 
a significant relationship betw een thc type 
o f  birds and seroprevalence o f  A4, synoviae 
(Table 1). The seroprevalence o f  avian 
M ycoplasma in O sun state  was 28.8% , 
while those lòr Kwara and Oyo States were 
23.6%  and 24.1%  respectively (Table 2).

Also, results showed that there was no 
statisticaUy significant relationship (p < 0.05)

Table 1 : Seroprevalence of Ai. gallisepticum and M. synovium among thc bird type

B ird T ype Total
Sam ple

A nalyscd
Positive
sam p les

(% )

M y c o p la sm a  g a llis e p tic u m  

N eg ativ e  O R  (9 5 %  
sam p le s  C I)

(% )

p -v a lu e P ositive
sam ples

(% )

29.64 
(1.81 - 

485.80)

<0.0175

Locai ch icken 501 134 (26.7) 367 (73.3) 367 (73.3

W ild birds 40 0  (0.0) 4 0 (1 0 0 .0 ) 13(32.5)

Kcy: OD - Odd ratio 95%  CI- confidence interval
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8 Olorunshola/Amosun/Adctosoyc/ Umit/Adcgboyc

T ablc 2: S crop rcva lcncc  o f  M. gallisepticum  a n d  M. synovium  in  th c  study
locations

Total Mycoplasma gallisepticum Mycoplasma synovium
State Saniple

Analysed
Positive
samples

(%)

Negative p-value 
samples 

(%)

Positive
samples

(%)

Negative p-value 
samples 

(%)

Osuu 118 34 (28.8) 84 (71.2) 74 (62.7) 44 (37.3)

Kwara
369 87 (23.6) 282 (76.4) 290

(78.6)
79(21.4)

Oyo 54 13(24.1) 41 (75.9) 41 (75.9) 13(24.1)

bclw cen thc  States thc  sam plcs w ere 
c o lle c te d  an d  a v ia n  M y c o p la sm a  
scropositivity. Results from culture showed 
lliat isolatcs o f  Mycoplasma wcrc oblaincd 
in 46 o f  thc 541 samplcs taken. Thus, a 
detection  rate o f  8 .5%  w as obtained. 
Furthermore, thesc isolates wcrc obtained 
from both thc frec-range chickcns and thc 
wild birds.

D iscussion
T h is  s tu d y  o b se rv c d  an  o v cra ll 

prcvalencc o f26 .7%  fo rM  gallisepticum 
and 75.3%  for M. synoviae am ong free- 
ra n g c  c h ic k c n s . T h is  c o n firm s  th è  
endcmicity ofavian mycoplasma infcctions 
within thc States surveyed in this study. 
M ycoplasmosis has becn reported across 
dilTcrent States in Nigeria Ahmcd et al. 
(2008), M era &  M udashir (2019) and 
B a k re  et al. (2 0 2 1 )  r e p o r te d  th è  
p rcv a len cc  o f  9 1 .8 3 % , 88% , 743%  
rcsp c c tiv c ly . T h e sc  p rc v a le n c c  are

significantly highcr than  thc prcvalencc 
obtained in this study. Dcspitc this, 1-Iassan et 
al. (2014) reported  a sim ilar prcvalencc 
(24.8% ) o f  infcction for both infcctions in 
Pakistan, whilc Abbas et al. (2018) also 
observcd a m arkcdly high prcvalencc o f  
46.6%  among poultry birds. Howevcr, their 
report on thc prcvalencc o f  infcction among 
wild birds (27% ), is low, com parcd to thc 
findings ofthis study. Further low prcvalencc 
ofavian mycoplasma infcction ( 1.7%), was 
reported by Michicls et al. (2016) among wild 
birds in Bclgium. Howcvcr, a  study from 
Mozambique, reported prcvalencc ol'48.8%  
and 84.5%  for M. gallisepticum  and M  
synoviae, rcspcctivcly. The prcvalencc o f  
mycoplasmosis as sccn in this study could bc 
due to thc following; limilations to routine 
vaccination and treatment o f  birds. lixposurc 
o f  poultry birds to  unvaccinatcd birds or 
insullìcient spacing and/or isolation, is anolher 
faclor thal is vcry com m on in devcloping 
countrics, which predisposes chickcns and 
olhcr birds to avian mycoplasma infcction.
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Prcvalence of Mycoplamci galliseplicum and Mycoplasma synoviae ... V

Results from  Ihis study showcd thc 
abscnce o f  M. galliseplicum  am ong thc 
wild birds examincd. N one detection o f  
anLibodics to M. galliseplicum among wild 
birds inthis study contrasts thc findings o f  
Michiels et al. (2016), Abbas et al. (2018) 
that reported seropositivity am ong wild 
brds in Bclgium and Pakistan (Michiels et 
al., 2016; Abbas et al, 2018). Sawicka- 
Durkalcc et al. (2020) however opined that 
thc prcvalcncc o f  inlcction among wild birds 
could bc influeneed by thc type o f  assay 
used. Thcir study showcd that thc sensitivity 
ofan assay, could significantly affcct thc 
rcsulls. Also, another faclor that may bc 
rc s p o n s ib lc  fo r  th c  a b sc n c c  o f  M. 
gfdliseplicum inlcction in wild birds as sccn 
inthis study could bc lack o f  interaction or 
absence o f  cross-transm ission between 
infccted birds and thc wild birds (Sawicka- 
Durkalec et al., 2021). The disparity in 
ccological nichc and adaptivc cnvironmcnt 
may have crcatcd  thc gap o f  interaction 
beiwcen such birds in thè study arca, thus, 
minimizing thc likelihood o f  infcction.

F in d in g s  fro m  c u ltu re  fu r lh c r  
ascertained thc prcscnce o f  Mycoplasma 
sp. T h e  p rc s c n c c  o f  c o lo n ic s  w ith  
characteristics “fried cgg” was indicative o f  
mycoplasma. This was sccn in 8.5% o f  thc 
representati ve samples. The detection rate 
in this study  is higher than thc 3.8%  
reported by Kalu et al. (2015) in Nsukka, 
South East Nigeria. Unlikc this study where 
sotates o f  mycoplasma wcrc obtaincd from 
both thc wild birds and frcc-rangc chickcn, 
Kahi et al. (2015) reported  that isolatcs 
w re  only obtaincd from layers while none

w as ob taincd  from  broilers. D iflcrcnl 
prcvalcncc o f  M ycoplasm a isolatcd (i on i 
differcnt bird types have becn reported in 
thc past. Gharaibeh and Al Roussan (2008) 
r e p o r te d  a h ig h e r  M ycoplasm a  
galliseplicum isolation rate in layers (38.1 %) 
than in broilers (31.6% ) in Jordan while, 
I Ideili et al. (2011 ) recorded a higher rate 
in broilers ( 19.56%) than in layers (2.09%) 
in a study o fch ick en s  in Banta, Easlern 
Algeria.

Thcrc are significant implicai io ns o f  
M ycoplasm a in birds. Thcir prcscncc in 
culture is an cvidcncc o f  thc o rg an ism i 
ability to  propagate itse lf intraccllularly 
(A hm ed et al., 2 0 1 5 ). T he ability  o f  
M ycoplasm a to  persisi as an intraccllular 
p a ra s ite , is a  m a jo r  c a u s e  o f  av ian  
mycoplasma. Thcir pcrsistence in cclls is a 
m ajor p ro tc c tiv c  m cchan ism  used by 
Mycoplasma to  evade thc immune systems 
o f  animals, while having easy acccss lo 
required nulricnl (Vogl et al., 2008).

In co n c lu sio n  S ero log ica l tcsting  
show cd that M. galliseplicum  and M. 
synoviae  a re  p revalerli in free -range  
chickcns with no history o f  vaccinalion in 
m id-west region o f  Nigeria. T he study 
rcvcals that free- rangc chickcns harbor 
thesc two mycoplasmas in thè region while 
wild birds ap p ear lo  harbou r only M. 
synoviae. D e te c tio n  o f  an tib o d ie s  to 
M ycoplasma suggest infcction o f  thc free- 
ra n g e  c h ic k c n  an d  w ild  b ird s  by 
Mycoplasma; thesc birds could bc possible 
so u rccso f infcction to  commercial poultry 
birds.
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Figure 2: Presencc o f  M ycoplasma colonies on PPLO  agar platcs.
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