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Comparison of Mycoplasma Prevalence and Protection Rate of Low Pathogenic Avian
Influenza between Traditional Cage and Animal Welfare Systems
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ABSTRACT In recent years, consumers have recognized the issue of and expressed concern over farm animal welfare.
Therefore, worldwide, chicken farms are transitioning from traditional caged breeding systems to welfare-oriented breeding
systems. In this study, we further analyzed and compared the prevalence and protection rate of various diseases by challenging
chickens under conventional and welfare-oriented breeding conditions with low pathogenic avian influenza.

Ten chickens were randomly selected from each farm (conventional and welfare) from which Mycoplasma gallisepticum
(MG) and Mycoplasma synoviae (MS) were identified and isolated. Additionally, low pathogenic avian influenza (LPAI) were
challenged to broilers from each farm and samples were collected from these chickens using oral and cloacal swabs to
investigate viral shedding and titer. The results showed that Mycoplasma infection did not significantly differ between breeding
systems. Initially, LPAI viral shedding and titer significantly differed between breeding systems post-challenge, but as the
experiment progressed, there was ultimately no significant difference.

(Key words: welfare farm, avian influenza, protect rate, Mycoplasma)
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Table 1. Poultry farm visit schedules in this study
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Category Farm Race Area
Visit date Week Visit date Week
A Hy-line 18.11.01 14 19.05.10 41 CB
B Hy-line 18.11.05 15 19.05.10 42 CN
Welfare layer C Hy-line 18.11.09 22 19.05.09 48 GB
D Lohmann 18.11.12 17 - - GN
E Hy-line 18.11.14 18 19.05.09 44 GB
F ISA 18.12.04 44 19.05.16 65 CB
G ISA 18.12.06 65 - - CB
Ordinary layer H Hy-line 18.12.11 17 - - GB
I Hy-line 18.12.12 27 19.05.17 49 GB
J Lohmann 18.12.18 66 18.05.16 88 GN
K Cobb 19.03.27 26 19.05.20 29 B
L Cobb 19.03.28 25 19.05.21 32 JB
Welfare broiler M Cobb 19.04.01 29 19.05.22 B
N Cobb 19.04.01 25 19.05.22 26 B
(¢} Cobb 19.04.02 19.06.04 B
P Cobb 19.03.27 25 - - JN
Q Cobb 19.03.25 - - JB
R Cobb 19.03.28 25 - - B
S Cobb 19.04.01 28 - - B
T Cobb 19.04.01 - - B
Ordinary broiler
U Cobb - - 19.06.03 JB
\Y% Cobb - - 19.06.03 22 B
W Cobb - - 19.06.03 22 B
X Cobb - - 19.06.04 23 IB
Y Cobb - - 19.06.04 25 JB

CB, Chungcheongbuk-do; CN, Chungcheongnam-do; GB, Gyeongsangbuk-do; GN, Gyeongsangnam-do; JB, Jeollabuk-do; JN, Jeollanam-do;
Hy-line, Hy-line brown; Lohmann, Lohmann brown; ISA, ISA brown; week, age of the week.
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Table 2. PCR primers for detection of poultry pathogens in the study

Pathogen Target gene Sequence(5--- 3”) Band size
Myconl F: TGG GAT TCC GAT CGC TAA GAA
yc.’op a.sma Mec2 545 bp
gallisepticum R: TAA ACC CAC CTC CAG CTT TAT TTC C
F: GGC CAT TGC TCC TRC TGT TAT
Mycoplasma vlhA 370 bp
synoviae R: AGT AAC CGA TCC GCT TAA TGC
F: AGA TGA GTC TTC TAA CCG AGG TCG
HON2 influenza M gene R: TGC AAA AAC ATC TTC AAG TCT CTG 55 bp

Probe: FAM-TCA GGC CCC CTC AAA GCC GA-TAMRA

Bog 37 MEZS AF 3 thE 1 mL Phosphate buffered
saline(PBS)°l| ¥o] X8+ % Viral gene-spin™ Viral DNA/
RNA Extraction kit(iNtRON Biotech, Korea)= ©]-8-3ll DNA 3
=2 Atk =% DNAE i-taq plus DNA polymerase
kit(iNtRON Biotech, Korea)= ©]-83l 95TCel 3% Wkg- F95C
d 30%, 56Tl 30%, 72Tl 30& 922 353] wHE3)
72Col 5% 2o g wlo|Zet=ul Aleho viha A}
& 523519 21 (Amy et al., 2010; Table 2), 950l 3% W&
F 95Tl 30%, 60Tl 30%, 7270l 1% 353] wHEuks- 5
72°C 5% FPo g wlo|FZe=n} AMEE mee2 F4
g SZ FE 755 215k tHMaricarmen et al., 2005;
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one-step Probe RT-PCR kit(Qiagen, Germany)E ©]|-&3F
real-time PCR(7500 Real Time PCR System, Applied Biosy-
stems)= Z13Y 5} TH(Spackman et al., 2003; Table 2).

il

2
=

H

1. olo|zE2t=0} Zt AlZ ¥ Eel

7t FHoRNE AFE WEENE vlo|ZZetzn &4
AElE &9l ZA¥, BEXE AbS AR 90719 A 5
87M(8.9%)71 LRbs7d AL 2FEA] 80702] AZ F 87H(10%)
7F oz AEHA gk BXF AR SAA AF
H F 10070e] MEE2 BT S0 = gRld v, duksy
AR A AZ 1007] 5 15707F FA(15%) 22 BRI E it

nto]|ZFefzn} AcH|d o] A9, BRI A A
907l A& ZF 16707F LRk AR A 807 ME 5
16717} 4

o
— =
o ME 7 @ shiwe] oz PEHYon, ks
220
=3 R

o N
i o
N,
off’ o
ol =
axl
N
= g
Ho ©
w __Iiz FE
5 o
E
-~ >~
rir 13
o F
O
R
N
asie
o £
(o
o;[‘ Job
rO
>

=)

2 Ho ;‘L
>
rr
o
=t
)

2 =
N,

So 3o

>
~ T
0.
w6 W
me
oo
2,
N >
>,
Ho
Ho
X
il
2
ok
o
ox
N
Hn
rO

[>

Ol oX ud Ho
i
ok OH rE'_,

o

I

o
m oX
of
%
o
e,
2L
7
fru

gt
o
B
Oofj
=

o
E)N:
ith
::l,
o)
ofN
+

oo
T
T

of
o3l
S~
>
Ho
Ho
X
1o
o
=
il
ol
=
>
rr
o
=)
o
v
>
N
R
n\l
e

X
SE ‘L’ﬁ‘ >
Ol-l mg -qlio

o

-z

An)

|

5

off

)

~

el

Ho

A=)

e,

rU’.

off

)

N

ol

Ho

Ho

X

o

o



274

ofrt
i
o

Table 3. Result of Mycoplasa spp detection in welfare layer and ordinary latyer farms in the study

Category Mycoplasma gallisepticum Mycoplasma synoviae

Farm A B C D E Sum A B C D E Sum

Welfare layer Ist 3/10 0/10 0/10 1/10 0/10 4/50 0/10 0/10 0/10 2/10 0/10 2/50

2nd 0/10  1/10 1/10 - 2/10  4/40 5/10 410  0/10 - 5/10  14/40

Farm F G H I J Sum F G H I J Sum

Ordinary layer Ist 0/10  2/10 0/10 2/10  3/10  7/50 0/10  0/10 /10 0/10  0/10  1/50

2nd 1/10 - - 0/10  0/10  1/30 3/10 - - 810 410  15/30

Farm K L M N O Sum K L M N (6] Sum

Welfare broiler Ist 0/10  0/10 0/10 0/10 0/10  0/50 0/10  0/10 0/10 0/10  0/10  0/50

2nd 0/10 0/10 0/10 0/10 0/10 0/50 0/10 0/10 0/10 0/10 1/10 1/50

Farm P Q R S T Sum P Q R S T Sum

Ist 10/10  3/10 0/10 0/10 0/10  13/50 0/10 0/10 0/10 0/10 0/10 0/50

Ordinary broiler

Farm U A% W X Y Sum U v w X Y Sum

Ist 2/10  0/10 0/10 0/10 0/10  2/50 0/10  0/10 0/10 0/10 0/10  0/50
W, 4 AFAAE FAUE F 1974 vlold s MEY P BT AusY A% SA7 B4 ARl 1] 10
o Hlal AT F 3Uake] Hpol 2 HETF] 208 7t w7hE 22 vold = HEF Aol & Btk FAHT +
e FAsTh TARE 5Y o FHEE PAT N sAAE PUOIN AuksA LS S} B guch
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Fig. 1. Virus titers from swab samples challenged with HON2.
WEB oral, welfare broiler oral sample; OB oral, ordinary broiler

oral sample; WFB cloacal, welfare broiler cloacal sample; OB
cloacal, ordinary broiler cloacal sample.

=

AzHdeH, FAHT F 99A EAEF ARl SA
A AFE T AEETY 7 ¥ 2 blelgx
A7pF AEEiT 294 2 A3, BAsE AR S
25 A" FIAZNA oull, Sulddel A 2 o =2

Hlolel 2 Ayt HAEEHE S IR1E F AUATHFig. 2).

=

o WeeEs Hol A8eR avlHe AEeTA
TEEA e ZoAls Bl BtFo]l BEX] ARHAE
Aegt wgo] SRt e FAloIth A EEe] 2zt
A ofE anlabe] A7F WA o] glE Bk ohe,
AdEE A A= 2 9FE 1A A 539, vt
o|ZETh=rtet B2 AR S AaATle AW A,
3zt A S o By Fof Qlov, dut B 8 BE
A ARG A Y E o] g ] e Tl



Kim et al. : Comparison of Pathogen Prevalence between Traditional and Welfare Breeding Systems 275
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Fig. 2. Virus titers challenged with HON2 by day.
WEFB oral, welfare broiler oral sample; OB oral, ordinary broiler oral sample; WFB cloacal, welfare broiler cloacal sample; OB cloacal,
ordinary broiler cloacal sample.
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