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Comparison of pathogenicity to Mycoplasma synoviae with
different infection routs

HOU Bo"'  WANG Chenyan”' SHAO Guoqing'*

1 Fujian Animal Disease Control Technology Development Center, Institute of Animal Husbandry and Veterinary Medicine,

Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China
2 Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences, Nanjing, Jiangsu 210014, China

Abstract: [Background] The infection rate of Mycoplasma synoviae (MS) in chicken flocks has been
increasing in China since 2010, and MS has been widely present in different flocks, including laying hens
and/or breeders, white feather broilers and local breeds. The positive rate of MS antibody has exceeded
40%, which has seriously harmed Chinese chicken industry and caused serious economic losses.
[Objective] The pathogenicity of MS to 56-day-old specific pathogen free (SPF) chickens with different
infection routes was simultaneously compared. [Methods] The MS virulent FZ strain was used to infect
56-day-old SPF chickens by eye dropping, footpad injection, chest subcutaneous injection, single tracheal
injection, and three consecutive tracheal injections. The clinical symptoms and anatomical pathological
changes were observed from infection chickens, and MS antibody, re-isolation of pathogens from the
trachea, and histopathological was determined at post-infection. [Results] The chicken infected MS FZ
strain with different routes had different clinical symptoms and different morbidity. Footpad injection and
chest subcutaneous injection could cause 100% of chickens exhibiting footpad swelling or chest cyst,
while a single or three consecutive tracheal injection could cause 33%—50% of chickens exhibiting severe
air sacculitis, the eye dropping infection had hardly caused clinical pathological changes; The footpad
swelling showed proliferation of granulation tissue and a large amount of yellow cheese-like mass, and
some blood-red liquid and yellow cheese-like mass were found in the chest cyst; Histopathological results
showed that three consecutive tracheal injection were more likely to cause damage to the trachea,
manifested mild inflammatory cell infiltration in the lamina propria/submucosa of the trachea, footpad
swelling and chest cyst tissue had a lot of fibers tissue and blood vessel hyperplasia, accompanied by a
large number of inflammatory cell infiltration. It was found that MS re-isolation from tracheal of birds
challenged by eye dropping and tracheal injection could reach to 100%, and the MS were also isolated
from the trachea by chest subcutaneous or footpad injection. MS antibody was easier to be detected from
chickens challenged by footpads. [Conclusion] The pathogenicity of MS to SPF chickens with different
infection routes was systematically compared, then the typical pathological lesions or virulence evaluation
methods were presented after MS artificial infection, and a model of MS artificial infection to 56-day-old
SPF chickens was successfully established. It is found that MS re-isolation from trachea was main
indication for eye dropping and tracheal injection, and air sacculitis was auxiliary. In addition, footpad
swelling or chest cyst was cardinal symptom to footpad and chest subcutaneous injection, respectively.

Keywords: Mycoplasma synoviae, pathogenicity, infection model, different infection routs
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Figure 1 Footpad lesions in birds challenged by footpad injection with MS FZ strain and non-challenged chickens

Note: A and B: Lesion score 0, no foot-pad lesion was observed; C and D: Lesion score 3, foot-pad markedly swelling and inflamed, with
proliferation of granulation tissue and the appearance of a large amount of yellow cheese-like mass
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Table 1 Air sacculitis, footpad swelling, chest cyst and scores results from 56-day-old SPF chickens at 10 d and 21 d after
infection with different routes by MS FZ strain

Groups 10 DPI 20 DPI
Air sacculitis Footpad swelling ~ Chest cyst  Air sacculitis Footpad swelling  Chest cyst

Gl (Eye dropping) 0/6" (0)"  0/12(0) 2/12 (3) 1/6 (1) 0/6 (0) 5/6 (10)
G2 (Single tracheal injection) 2/6 (8) 0/12 (0) 2/12 (2) 0/6 (0) 0/6 (0) 3/6 (4)
G3 (Footpad injection) 0/6 (0) 12/12 (33) 2/12 (2) 0/6 (0) 6/6 (16) 0/6 (0)
G4 (Chest subcutaneous injection) 0/6 (0) 0/12 (0) 12/12 (43)  0/6 (0) 0/6 (0) 5/6 (20)
G5 (Three consecutive tracheal injections) 3/6 (24) 0/12 (0) 3/12 (3) 1/6 (6) 0/6 (0) 2/6 (2)
G6 (Control group) 0/6 (0) 0/12 (0) 0/12 (0) 0/6 (0) 0/6 (0) 2/6 (2)

Note: “: Number of positive samples/Number of tested samples;  : Total lesion scores of tested chickens

A I M R R T SRR RS B T O 048, AR IS B DL R PR L 1,
(R R ERRE P ER G2 . 7RIS 10 d B i 2 A= 5% SRR A S R A AR IR 10 d 20 d
i 100%, fESSRMTAA R R IMA ERRA SRR ARSI T ENRER, K
AT EAEYCRY (8 2) HoR S AARFLIRRER A MRS 20 d A 1 H(1/6)XS 38
Y DB B TR B R B S, B BlIEIS Z, WA SR 3 Uk sk
FEAUEAE DR RA . RIREfE S AL AR5 10 A5 20 dBFAEEL, 43514 2 F1(2/6)
B, RS 20 d BERZEOGG/6)IMIL TRER A3 PG/eETERIE F BT KR EHOR TR
P BN G o AR MR ek ™ EE R B T4 FEYIT (K] 3) 0 AR S5 SCER [T UA R A T B AR B
B R thEE. EESRIN 1-45r, TEMIE X R R EE TR 0 WRABA

B2 MSFZRUBEE T IS A RNERERE S REMIMEMRGER

Figure 2 Chest cyst lesions in birds challenged by chest subcutaneous injection with MS FZ strain and non-challenged
chickens

Note: A and B: Lesion score 0, no chest cyst lesion was observed; C and D: Lesion score 4, chest markedly swelling and inflamed, with a
large amount of blood-red liquid and yellow cheese-like mass
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Figure 3 Air sac lesions in birds challenged by tracheal injection with MS FZ strain and non-challenged chickens

Note: A and C: Lesion score 0, no lesion was observed in thoracic air sac (A) and ventral air sac (C); B and D: Lesion score 4, thoracic air
sac (B) and ventral air sac (D) markedly swelling and inflamed, with a large amount of yellow cheese-like mass

IR AT BLARER s 1 Sk m] L b B2 908 9 A8 B < 2
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WR, SHIBEREEGOIE W 1,
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S, A5 OR ARSI SRR (ELAE SRR S FE
22 3 YO SH7ERL S 10 d F120 d (9 MS 43 B %1
1 100% (6/6), s MRIEAAEEYL)E 10 d F120 d 47
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JEYLIS ] 452 1S4 MS A S 2 R LR 2.

2.3 MS FREIEZEE SPF BRYLH LA FIER %

FUREEGL(GL) . M B T T S L 21 (G4) Al
BRI X B2 (G6) A AL LU A5 M E 7 52 8, Ry
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s ZhE e bR A R, bR R IR R R
REF, MEFBAE. MORAIM . B4 . g0

R2 MSFZERLUAREREZRBRS 56 Hitk SPF 3810 d #0
20dFESEMS REBNBEER

Table 2 MS re-isolation from trachea of 56-day-old SPF
chickens at 10 and 21 DPI with different routes by MS FZ
strain

Groups  Re-isolation at 10 DPI Re-isolation at 20 DPI
Gl 4/6" 6/6
G2 6/6 6/6
G3 1/6 2/6
G4 2/6 0/6
G5 6/6 6/6
G6 0/6 0/6

Note: “: No. of positive samples/No. of tested samples
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Fhis, SIS P2 AN, (A A M T
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% EAA FILImIRIEG:, (AL MS TEHEIE0E

s
- 100 pm

p- i LIy
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Figure 4 Histopathological lesions of trachea, footpad swelling and chest cyst in MS FZ strain challenged and

non-challenged chickens

Note: A: Normal tracheal mucosa; B: Tracheal mucosa of chickens infected with MS FZ strain by three consecutive tracheal injections,
showing marked thickening of mucosa associated with severe diffuse inflammatory cell infiltration in the lamina propria/submucosa of
the tracheal mucosa; C and D: Showing a large number of fibrous tissue and blood vessel proliferation, accompanied by a large number
of inflammatory cell infiltration (mainly monocytes) in footpad swelling (C) and chest cyst (D)
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Table 3 Serological response from 56-day-old chickens
at 10 and 20 DPI with different methods by MS FZ strain

Groups ELISA of 10 DPI ELISA of 20 DPI
Gl 0/6" 1/6
G2 3/6 1/6
G3 6/6 6/6
G4 5/6 3/6
G5 5/6 2/6
G6 0/6 0/6

Note: : Number of positive samples/Number of tested samples
(ELISA positive: S/P>0.5)
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