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Epidemic investigation of the co-infection of avian respiratory
pathogens from broiler in lung

SUN Jing,DIAO You-xiang,LIU Xia,SUN Jie, LI Jian-xia

(College of Animal Science and Technology ,Shandong Agricultural University , Tai’an,Shandong 271018 ,China)

Abstract: [Objective] Epidemic Investigation of the Co-infection of avian respiratory pathogens from
broiler in lung was performed. [Method) 421 lung samples of broilers with respiratory symptoms and 160
lung samples of clinically healthy broilers were collected from broiler farms at Jinan, Weifang,and Qingdao
in Shandong Province, and then dot blot hybridization was used to detect Avian influenza virus CAIV),
Newecastle disease virus (NDV), Infectious bronchitis virus (IBV), Avian pneumovirus viruses (aMPV),
Escherichia coli (E. coli) , Ornithobacterium rhinotracheale (ORT), and Mycoplasma gallisepticum (MG).
[Result] The results show that the detection rates of the seven pathogens of the 421 lung samples of broil-
ers with respiratory symptoms are 53. 68% (HIN2 AIV), 68. 41% (NDV), 33. 49% (IBV), 54. 87%
(aMPV),57.25% (MG),9.02% (ORT),41.17% (E. coli) and the co-infection is very serious. The ratio of
co-infection is up to 90. 26 % and single infection and negative is 7. 36 % and 2. 38 % respectively. The detec-
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tion rate of dual infection, triple infection, quadruple infection, quintuple infection, sextuple infection and
sevenfold infection is 19. 48%,26. 12%,27. 32%,11. 88%,4. 51%,and 0. 95% respectively, and among
which the detection rate of the dual infection, triple infection, quadruple infection is higher than the others.
The results show that the detection rate of the seven pathogens of 160 lung samples of clinically healthy
broilers is 12.50% (HIN2 AIV),23.13% (NDV),5.63% (IBV),36.87% (aMPV),21.88% (MG),0%
(ORT),16.88% (E. coli) and single infection and negative are 43. 75% and 25. 00% respectively, the ratio
of co-infection is only 31.25%. In the seven pathogens, HIN2 AIV,NDV,MG,and E. coli play an impor-
tant role in the incidence of respiratory disease in broiler. [Conclusion) The co-infection of the respiratory
pathogen of broiler is universal, but the co-infection is more serious in broilers with respiratory symptoms.

The co-infection of the respiratory pathogen of broiler is one of the most important epidemiologic factors of

the rising incidence in respiratory disease.

Key words: broiler;respiratory pathogen;co-infection;dot blot hybridization

I 1087 3 9 PR 2 5 B0 BB T R R A X A IR
D% ) A o 0 2 R 5 A T L A8 T TR X R AL 1
TGRS D S TR 2R TR X I IR
E L B o] ) R B D DR PRI AL (g I % T T A
A145 . HON2 W & & i B 8 (Avian influenza vi-
rus, HIN2 AIV) | #r 3% 5% 9% 7 (Newcastle disease
virus, NDV) | /& 4 ¥ &% X & & 5 8 (Infectious
bronchitis virus,IBV) . & f ili i # ( Avian Pneumo-
virus viruses,aMPV) \ K #F & (Escherichia coli,
E. cold) .25 5 % (Ornithobacterium rhinotra-
cheale, ORT ) 1 & W ifil 1 % JE A& (Mycoplasma gal-
lisepticum, MG) , 3% £&55 JF {4 BE v DL B b B gt L
LA HoAl 1 A5 2 A R R S R g R A
XI5 5 10 24 2 Bhal 2 L b 0% 995 T AR (] B 556 f5
SR IR T A B[R] B0 1 HERE IR A L B — o
PR Rig 58 Ry = B B AET AT B HON2
ATV 5 E. coli {4 YL PIXG I AR FIFE T4
FY dob 3 T T R B LA X v e G T i
2 HR G LG C 2 S8 3 L AR 2 X0 1 v
JIT 3 JIG R A8 2% o B A TR o T i A R B — 2 L E
SRFRXGN A R T U, S TSR PR X i e
TE i JEL A ) SR AR B0 A BIESE LA LL 2R A8 ¥ 43 b IX
SRAENR) 421 3 A7 W W T RE IR (955 (BB PR i JIE T 160
5 11 DR Bkt 5K PA) XE5 it R Ay (b ARG A o, ) P A% R R T X
AL #EF7 HIN2 ATV, NDV,IBV,aMPV ,MG,ORT #I
E. coli Z Y AE LI TR A o DL A DY XS 0 I 38 % 5
F18 B 42 SR AL A T 2 R

1 MRS Tk

L1 f#ierm
A21 3 A5 W W RE R (BE ) P XS 1 s JE AR it

160 14 s PA fekt BRE P XS fis JE AEF i+ SR LR 8 17 05

GrrE D ST .
1.2 & #

B MR £F 4t K B (NC D, W [ 35 [ Pall 22 & ;
DIG Nucleic Acid Detection Kit, g F| Roche 44y T
v dl s DNA Marker, ) B K& S 40 TREA RS
il ; Tris B . SDS.EDTA, ¥l H 3 [# Sigma 72\ i ;
RSN INE W B S S s o VT
1.3 & $t

TR 50 T FH M 5 o A A R AT R L AR AR K 2
BRI T = AL, Hoh, HIN2 ATV 5 bRid Y
il ZR 2009 4F 4y Bk HA SRy =4 i Bt PCR
7Y NDV B 45H4R12 9 4 NDV FASE9 #k F 5& K i
Fe 5t B PCR 724, IBV £R 8 b7 10 19 o M41 #k
M JE R 85 5P B PCR 724, aMPV #4510 19
i B R F LR R B B PCR 724, ORT #£4t
PRIC YR SDOT #k CLLEZR ARl K 27 T B 45 B2 & & i
SERESE B IR AE) 16S RNA JE PR Ay 45 5 Mk F B
PCR 77#1 . MG £ £ 5 ic 194 16S RNA 3 [ 1 5
S B PCR 729, E. coli #REFFRICHN 16S RD-
NA B B4 S0 A B PCR 2, | R A% R #R 4
Byl S AR A 2 1 pg SR .

1.4 HBHESZBHOENREE

1.4.1 RNA #9428 MR SCHRL8 M H ik, 1 5
mL EP & A 1 mL Trizol, & T #E vk h #i 1% ; B
25 0.1 g fifE4 2, & F Trizol H, 0KIR219K 30 s J5
FEIK L RS R B8 B0 M 1.5 mL EP 4%
T PR . BB 5 mins LA 200 L &AL IR 15 s,
FIRHCE 10 min;4 *CF 12 000 g B.0> 15 min, ¥
WHBEI—A EP &P A 500~600 pL N
B, N EHENR A, =R E# E 10 min;4 ‘CF 12 000
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g B0 10 min, 7 BV A 1 mL (KB 8 75 %6 2
i, PE ¥ RNA JiiE;4 'CF 7 500 g B .0 5 min, 3
M T 20 pLL DEPC /K &, B — 80 C U7
#wH.

1.4.2 DNA e942 80 MYESCHRES T 77 vk, U ik
M 0.1 g BWAME G 1.5 mL 2.0 8,
B 0.5 mL DNA #4228 #h i (100 mmol/L NaCl,
10 mmol/L Tris-Cl(pHS8. 0),0. 25 mmol/L. EDTA
(pHS8. 0), i & 48 %1 0. 5% SDS) Fl & Jifi & e B
100 pg/mL By G K, 52 Ci Akt 7%, A 55k
R B /A5 / SR AW WLV ORI = VO
U5 + VORIRED =25 2 24 = 1 J30#8 1 %% LJRK
HEER B A —4 1.5 mL B.OE A 1/10 R
(O E R 4 (3 mol/L, pH5. 5) Fl 2 5K B K 2
EERAE T —20 C¥ A2 h DL LB 12 000 g B
> 10 min LAVTIE DNA, AR B0 700 £ B Uk
Ja. TR TN AR TE: BREHEHT 20 pL Z R
(10 mmol/L Tris-Cl (pHS8. 0), 1 mmol/L. EDTA
(pH 8.0 1, T—20 CHAEHRH,

1.4.3 #omummeye® SIS 407
P16 8 g/ L B WH SR e Al v A R AE 2 BE L
60 ng/pL 1Y) DL2000 Marker % L7 B 1F X B, HR
KRR B ER (DNA o RNA) T pL S84 L. 5%
WG FHE S AR 2R Ge At THRE i O AZ R 75 i L LA
FE TP AR R & i KT 0.2 pg/pl.

1.5 HmRHEXR

1.5.1 & # ¥ 77%6.3 cmxX6.3 cm B4R L
Y Z P (NC D RI#5 (0.7 cm X 0.7 cm) » AR U5
e 787 KM b KR AR 2 p & HON2 ALV,
NDV.IBV.aMPV ,ORT MG #il E. coli ¥ i) £ B
YIVEBR XS BR L TRl A 7 KB B A& 1 2w SPF X8 AH

NLZH 2R RNA 5 DNA fEFIPEX IR O G kR NC
RS A5 P Y R 178 L2 35 4K 1 AF P 10 min, F7E
A A B AUZ JEAC E R A S min, K5 TERT
HARTH: 576 80 C R HLKE 2 h LU & #% 1R .
15,2 Z R & B NCJEHA T A 58 W (5 X
SSC, i8558 0. 2% SDS, it & 7+ %% 2% Blocking
Reagent) #1, T 42 C Jz iy 1 h, #[a] A Wr 3% 3 NC
B AR ER T K R AR 10 min, B S 37 B E UK
I TCK S 5 min, B AR 0 HR £ B A TR
Fe AW FE AT IR A RIS A S W i NC JREH P T
42 CHAZd s Z Ja 4 NC R A VR 1 (2 X SSC,
Bt 2 40 0. 126 SDS) s i R YE v 2 K, IR 15
min; F F YL 11 (0. 55X SSC, JFi 43 %k 0. 1% SDS)
F1 68 CF¥EE 2 R, &R 15 min; fF 12 mL wash-
ing buffer PR E Y 1 ~5 min, T 12 mL 1 X
Blocking ¥ # & M) 30 min; Z J5 6 NC i 5 12
mL Digoxiaenin $L & X ¥ 30 min; F | washing
buffer e 2 ¥, &K 15 min; ¥ NC B 7E 1 £ A6 )
G PP 2~5 min, 7RIS 2 R/ AR I
10 mL ZZ w3 A1 100 L & )Y (NBT il BCIP
REY) 4 NC A H A § A4 30 min, T A TE
Buffer(pH8. 0) 2 Ik & 52 i .

2 AR5

2.1 PITSAHAE A 7 b O R A IR A B e A AT

Y22 1 PR il JUE A it o 7 g A 1% G 0 45
FILLE 421 03 &9 IS fili i AE 5 b, NDV R K
MR E. N 68, 41%, ORT k6 R &A%, K
9.02% 5 160 4y Ilfi R 52 R 3% fii JUE A 5t o, B aMPV
K Hh 2635 g (36. 87 00 A, HL A IS A 1) K ) B2 45 3¢
ik BT Sh 0 40 i I B 2% 22 b £ 25

1

1 HABHRESR7MEREREENBEAZZER
Table 1 Detection results of seven respiratory pathogens from broiler in lung by dot blot hybridigation
e 7 HEREX
9 JE A Broilers with respiratory infection Clinically healthy broiler
Pathogen K i 4 Kty 2%/ %% Kz th & Kzt 2/ %%
No. Detection rate No. Detection rate
HIN2 ATV 226 53.68 20 12.50
NDV 288 68. 41 37 23.13
IBV 141 33.49 9 5.63
aMPV 231 54. 87 59 36. 87
MG 241 57.25 35 21. 88
ORT 38 9.02 0 0
E. coli 207 41. 17 27 16. 88
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A—G. ¥} MG,NDV,IBV,E. coli, HIN2 AIV,aMPV Il ORT; Al. [ %] I ; A2, SPF 1% 21 4145 A 4 % I
Fig. 1
A—G. MG.NDV.IBV.E. coli, HIN2 AIV.,aMPV and ORT.respectively; Al. Positive control; A2. Negative control

2.2 PIBRHAER 7 MREERERLER

N 2 AT LA Y 421 053 22 0 PR RS il JUE 4 4 v
7 o DA X5 R A I RE LR 2. 3804 5 B — R
e R B EL IR 7,36 06 5 TR A R U 1Y) BE P S R LT
380 3y, PHE R B ik 90. 26 %, Hovh 4 Tk YL |3 & K
YT o5 LB L 4 o 27, 32 % 1 26, 12% . 15

VAL A Sl JE F 7 o e OB T 9 i R A 4 5 4 0 0 5 2R

Detection results of seven respiratory pathogens of some samples by dot blot hybridigation

W 082 3 i A 1 PO ) 80 1 FH 2 202 DL 3 Al 4 A
s JEAR B AR AR A 32 . 160 453 I PR i B P 3% fid [
FE S 7 O SRR Y R R B RE S A 40 { BT
FLBi Ay 25. 00 %6 5 B — B Y A FE § S 70 D, i B
S 43,75 %0 TR A B B R A 31, 25% . H
TR 2 EERY (21,2500,

F 2 WBERER7MERERFRENSERLELER
Table 2 Results of the detection rate of co-infection of the seven pathogens from broiler in lung
BR R
P Broiler with respiratory infection Clinically healthy broiler
Type i Hh A 3R/ % o th A Kz th 2/ %
No. Detection rate No. Detection rate

B Negative infection 10 2.38 40 25.00
1 YL Single infection 31 7.36 70 43.75
2 § XYL Dual infection 82 19. 48 34 21.25
3 H YL Triple infection 110 26.12 15 9.38
4 HJE& YL Quadruple infection 115 27.32 1 0. 62
5 &Yt Quintuple infection 50 11. 88 0 0
6 H &Yt Sextuple infection 19 4.51 0 0
7 HEY: Sevenfold infection 4 0.95 0 0
MIRA YL Total co-infection 380 90. 26 50 31.25

AN TR i A ek e e I 25 SR DL 3% 3, MR 3
arLLAE .2 Y, L HIN2 ATV + NDV,
HIN2 AIV+E. coli #l NDV + MG () 2H & 5 0 %
U3 wEY ., L HIN2 AIV.NDV 5 E. coli 5%
MG J¢ aMPV 5 NDV (%24 & 58 0% W 4 5k gL

L, L HIN2 ATV NDV MG 5 aMPV .E. coli 5
o IR ) 41 A B8 Sk F L5 5 L6 R YL B R BR
ORT Z A 6 Bl E ik Z M il & . kv LLE
H L HINZ ATV NDV . E. coli 1 MG %} P X W 0 35
PR 1 & B
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Table 3 Results of the detection of part of co-infection with different pathogens from broiler in lung

REBREHE Kt =/ % RERPEHE Krih 3/ %
Co-infection Detection rate Co-infection Detection rate
HI9N2 AIV-+NDV 4.47 HI9N2 AIV--NDV+E. coli+aMPV 4.47
H9N2 AIV+E. coli 3.95 HI9N2 AIV--NDV+MG+E. coli 3.95
NDV+MG 3.16 HIN2 AIV+NDV-+IBV+aMPV 3.42
HI9N2 AIV+NDV+E. coli 4.44 HIN2 AIV+NDV+MG+aMPV 3.68
NDV+MG+aMPV 2.89 NDV+ MG-+IBV+aMPV 2.89
NDV+MGHE. coli 2.63 NDV+ MG+aMPV+E. coli 2.63
NDV+IBV+aMPV 2.63 HIN2 AIV+NDV+aMPV+MG+E. coli 4. 21
HI9N2 AIV--NDV+MG 2.37 HI9N2 AIV--NDV+IBV+aMPV+E. coli 3.16
IBV+aMPV+MG 2.11 HI9N2 AIV+NDV+IBV+aMPV+MG+E. coli 3.42
s Wi i, MG AT LA ST ORT #l E. coli fE4R N 5 BR . 0

I JUAR S O X B I 15 30 95 L 1R VR A JR e 1) 4
HE W £ . Roussan % BF 58 F B, 78 4G I 1
R A4 NDV IBV,.HIN2 AIV il aMPV
Z I EIR ARG . Ahmed 2510 HRGE L7 UG I I 5
i 19 S T ) NDV FL ATV R4S gy . ASBIF5E %t
K B AR A AN [ b DX EL A I 0 5 RE R 19 05 AE 1 3G
I R 5 P XS 9 il B A 5, 2B 4T T HONZ2 ATV,
NDV.IBV.aMPV MG ,ORT F1 E. coli $tJg gL i
(R A 235 5 75 o i DA i BRE PRI XK A0 A PA) RS B SR T
FEAE T W 3 3 TR 1) e SRR e, 0 2 o A0S A 1) e gk e
% 50 B Ay R A % 5 E 0 TR X I JUE A L 7 A
I 18 T 9 B AR R TR e B A BH PR R 3k 90. 26 %, H.
FERy 3 H 4 HIRGY 5 TG PR i RE PR XS i A
A O QR R R N o R A I s N A A 1 K
31.25060, HA% o 2 FE Y, ok ml UL, oK [A] iF g
T A B R T PR RS I R R ke e AT 2
MELERITRFHEEREZ —,

TENFWGIE A N XS, 2 H .3 84 AN S &
TR B A Y 2k 19, 482,26, 12% ,27. 32% il
11. 88 %% , B " 5 (W M- WG TE P9k 22 2 Fpk 2 il LA
R T A R R b ™ S 3 1Y
F A 5 I TE 9 AR 2 8] B R BUR A — K
%, Feng S5 58 R0, WA Yy HIN2 ATV )5,
AL BE B N A HLRE T R T NDV ORI
IBV fe 32 2 W o DT X 7 5 Sl e NDV 5 IBV ; 15
B A5 BIE Y R L XY IR FE 22 B HON2 ATV 1 1
G BRI bR 2B L2 RIS 2 T DL
[Fi) 2 ) 9k 5L 00 0 W o X5 1 IR T R 45 A2 B il
E. coli XF i F B AR HEE NP, [H Hh 2 FH UL 5L 3
B NDV 5, Jr = A S8 70 i vl LLgk MG H
K FEATHEEE 0 H 5 NDV gL if, MG ZEHLIR N
(14 5 B B ) B2 Kleven SV IR S, AR gk e

HIRAE LV IE (% Br . MG B gk & YL Ak, i8]
VR 58— JE A R R JE e Ji B 2 A8 L 4 0 ) 6
sl 8 A U0 AL AR ) G 98 7 2 T ST — A P R e
P A R DT A 25 2 Al e s D AR AR
B3 A5 A

PEAEN XA D PN ST AT 2
A A A5 B R, TR R XS IR I GE e 1) 3 e D A
& HIN2 AIV.NDV . E. coli Fl MG, 7 ¥ i 4r 45
SR TCUTE R PR Hh s 2 A I R fEE R 1R X
NDV (% 6 H 58 2 85 . X vl G 5 30 B K & 8 1
NDV JHREH A . RS W 58 0F 92, % B e 8
&) NDV . IBV %2 5tk 5 B 8 bk — 4 7577 A4
925 IO 25 T TR B o 2 Xof W WG 2 0 i o o — o R
A 45 o AT A1 2 JEL At W 8% T 9 I A A I 0 G 174 S
Be. Br NDV 5b, MG B9 5 — K 340w » 31X AT e
JE R MG RETE L AGHE . ST He % fF 58 R L
3] F AR NDV gt 5 MG g 7 MG
B GR 7E E N RGE R A aMPV 7R i &
PRI RS K i PR i 5 PR %65 il I At v 34 A v 1) A
B, AR — 1) aMPV YL AV BB i 8 ) 8E A
A 55 1 I AR S IR L (B aMPV R e 2 Xof I % 325 s it i
Y i 42 fff NDV MG, ORT &% E. coli 7¢ M- il
S 5 e 265 B0U™ T A I DRIE SRR i FE TR

AR R A 25 R L G DR (B XS B o A7 A 0
W S 9 Jir AR J e A SRR L I 52 A A7 B 6 3l At
AN BRI R 2 A B XS AR R ) R B B B Tl
g DA 25 R d B[R] B A 0T 4k & a8 O ke A
FVAH TR, A] BE 23 10 R 1A B T R A e 1
WG T Y 5 KT PR % B AT Y E UM o R Ut X6 I
TEBR I I SR HUZR 6 Pk 0 B ) e, S A8 o B
MG 84k TAE o LABI7 Lk X R b X 0 5% 1) 5 o i £
TR T AP AR DA 1 KU R T B L AN
TR 1 v AL AR IR0 P 182 0 J% % 1 6B 7 5 7 e B A
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