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Research advance on the feeding and reproductive
technology in Magang goose

Dong Jiawen', Liang Shiming?, Ling Zuyun?, He Qi’an?, Sun Minhua'"

(1. Guangdong Provincial Key Laboratory of Livestock Disease Prevention, Guangdong Open Laboratory of Veterinary
Public Health, Scientific Observation and Experiment Station of Veterinary Drugs and Diagnostic Techniques of
Guangdong Province, Ministry of Agriculture, Institute of Animal Health, Guangdong Academy of Agricultural

Sciences, Guangzhou, 510640;
2. Kaiping Huachang Magang goose farm, Kaiping, 529353)

Abstract: Magang goose ranks first among the four famous geese in Guangdong, and its breeding scale accounts
for about 80% of the total geese in Guangdong. This paper systematically reviewed the research progress of the
feeding, reproduction and disease control technology for Magang goose, to provide reference for the industrial
development and follow—up research in Magang goose.

Keywords: Magang goose; feeding; breeding; prevention and control
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Research Advances on gout disease of Gosling

XU Lina, LI Xiaolin, LUO Jiguan”
(Shandong Sinder Technology Co., Ltd, Qingdao, Shandong 266101)
Abstract: A new type of goose-origin astrovirus (GoAstV) plays a primary role in the etiology of gosling gout
disease. The clinical signs of this disease were characterized by urate deposition on visceral organ and leg joint, while
the survival gosling grew slowly and were susceptible to bacterial infection, thus causing significant economic loss.

This article reviewed the research advances on gosling gout disease in recent years to provide references for further

study in this disease.

Keywords: Gosling gout disease;
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A)EE, K6 AW T4 BILT AR, F R3] TAKME ; R B AP | A A 18 09 4 & Fa e i &
EFYEA % FEL(P<.001), 4 THmEREESH 282 %, £ 735 mkih
144 %, Qi =5 FTHH13.0 %, S TH5 6 HHZ R34 £ FEE(P<0.001), M HATH
Z A ZFAREF(P=0432), TN T EEMETH-EB AL H) LA GRARRFGTE, A,

A A3 n 3R W] x4 HO 20 &7 Ak B 4 B A & & 3L,

KWW FERE T,

HO T A &7 B I 2

hE &S :S851.2 CEFRIRAD:B 3CEHFL: 1005-8567(2020)01-0026-03

BRI T O P R RN TR, R
N SR, Hoh HON2 B i JB 3 0] 85 28
ARSI TE, R A & 7" H A IR GEAE AR A
FREMERE R E TR, ALK T 10%, (HILAE B 1%
TN, SUEANR R i &k 0 HO W
& WL 7 1 B RN LA S 8 IAIA% 4k 1 23R
0, R I TR AL T B R AT K A
e, Tk A BERE D 1 R PR A 3R

1 MR5F*®
1.1 HmKiE

PERCLT T X N Ar B T 4 VTR iR &
FH T A T AR I, A B A
WIS AT M R — R IR, FEA T A
UL B & & L& T AL 4 R 1 FEAT
P I B AL 3 AR 1R RAE o Ko HR A

s B #5:2019-10-29

F1REAILIZE R 10 28 04 7 M e At 2 fs 3R I
FERY 1T 72 1 P SR A S AR R BERE A, I TREEIS
A 5 75 3 SCH MY PBS 22 vh ol i 5.0
HORAT, ARSI DA B S RAEIREEAE Y, TR R
i3 R 55 A2 [ R B 10 Iy BRBERE AT o AT 2205 & T
B8, WCESRAE N GO XS B ik, DU
A E XS T o B RS RAEH
1.2 SEIEN

X RAE R RE S HEATIR AR, ok A [ — D H Y
BT MEREAE 5 IR — Oy SEAT RN IR
BRIEARIBORE i b IR B AR i e R AT 18 T B 8 U
SRR TR IR AN, ARy BHAE , W#EAT HO AL & it
SRR B TR

JIr S S 74 22 R B B AT RS W] 4 NP968
RRIR H sh#E UYL . Eppendorf Realplex S 52 H}%¢ )
FEFEIE PRI R 40 . AR S IR & (AR 1) W

EE R BETII5 (1986 -), Lo, TR, KoFAEL, BB, 322 SR 2w TAE. E-mail:457740934@qq.com
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H V8% R BERHE A PR A, 85 U 8o 5 8 A
(AIV-U) R e il iR & (98 56-PCR L ) &y it 2k
Y B HO P AL (ATV-H9) B R ki35 £ (P86-PCR
2O A MR SE YRR AR A
1.3 FitFESH

38 35 WPS2019 R A7 A4 Xl A 0 5040 1751 7 3 RN
it 1 CHITEST p& U6 45 41 8] () £ 4 2517
TREE ORGSR ), T P, 38 0 7 PR S E Y
K/ INF BT AS [ 2 R0 1) 20 (]2 A AR 22 7 DL %
SRR, K /KIE : a=0.05,

2 H#R
21 BEEMmER

AWM 78 IE R AEFE S 2325 1, Hibh g7
13154y, BREEIT 1010 17y, S A HERS 9 |
$E AT 22 X R A5 S AL i LSRN B 5 4]
FIMRBIRES,, RAEE TIREM AT TS NE
TERR 2 B 77 B S 3REE, i HLBR 8 H 4, &
A AT, SRR AN ST T X 34N &
& T HO 7 8 I B SR I T O

BESL A BAE B ISR 1, AN IR T IR
TR, FF R F A 10.3%, Jlsr Pk
KB P AR M 2.491%10710, HSBREEH 1) Y 22 5=
HAAgH2 2 L (P<0.001)

R1 HRAOBEER

el SKAEEL [ % FRHEEL PR
BT 1315 1010 305 23.20%
7SR r 1010 880 130 12.90%
Bt 2325 1890 435 18.70%

22 HABKIER

ANTELA 319 HO VAU 5 378 8 4% R PR R A7
EEF, BARHTEE (1 ~2 ) URAEF (5~6
H) PR E, 23RN 6 A iR BAER ZH T
REkass, 10 ~ 12 A BIMRILF 24P R, B
Pl ST MRS I 1 PAE Ry 1.262%10728, 4% H 3 18] B 1
RN 2 HA G L (P<0.001) (£2)
2.3 FBRBBHESENER

NI RIS HO V700 63 375 Jas 75 A R A T BH 7 %
FETEZESE , WG BHMEAG H R, H K435

it 28.49% F113.0% , 101G K2 (A A BH 4 R 4%
%, BARBRSTPER I PAE N 4.651%1074, - Fh25[H]
FHE R ) 22 53 B AT B it L (P<0.001) (2 3) .

R2 BEAMHITEERBIRSELNER

Ay RAERL e FRPEEL PR
1A 165 110 55 33.30%
2H 220 175 45 20.50%
3H 320 270 50 15.60%
4H 185 165 20 10.80%
5H 170 130 40 23.50%
6/ 365 240 125 34.20%
7H 355 295 60 16.90%
9IH 190 160 30 15.80%
10H 150 140 10 6.70%
11H 105 105 0 0.00%
124 100 100 0 0.00%
582k 2325 1890 435 18.70%

R3I BEAFSH TR EHRRFSESNER

ke R A [GRd PRHEEL PR %
FFI Y 710 485 225 31.70%
fity 275 255 20 7.30%
4 125 105 20 16.00%
V4238 85 45 40 47.10%
SE] 120 120 0 0.00%
Wi 665 580 85 12.80%
JE =2 ) 345 300 45 13.00%
Mt 2325 1890 435 18.70%
TE = A SRAE M b, S0 735 2% 1 0 et ] BH

RIS ST YRS PAE R 4.813%107Y, 25 HA
Giit2EiE L (P<0.001) , Ui BHR[R)WEIN A i & 21
PHME R ER . TS0 R H N
28.2%, T TALP T 1K) 14.4% B AL R iR e &
FEMET I 13.0%, Widik—L50H0r, TR
Sty P TLRE B S & T s
K36 P 25110 3.982% 10710 F1 6.320%107'5, 25 51
HA G2 X (P<0.001) , 1A w37 #0 1 YT
M8 e AT —EZNES ARG 51T
RN (P=0.432), VAT B 0 FHME R 0 2
FRP T AL B R & HEH R T A0,
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2018 L 11 T iE & A 3% H A & 7 B om A A M 25 B o AT- 1675 35, &

FL T SR VD VT K & f A T S Y B
ZESFIFA N (FR4),

R4 FUEMIREES HO TR & BR S MR

W FEAEL B FEE % BH R
Rk 815 585 230 28.20%
i 625 535 90 14.40%
HY TR T 885 770 115 13.00%
it 2325 1890 435 18.70%
3 iFig

WSS SR R, HO MU B & I B B 1A T S
g, BATBHTEAR A Iz A B R
R, TR AT i HAT 0 A e B A
FOREPERAIE , BARSR B N 7E 25 B T 3295 e i A
Xt PEEL, FEAR W) BAT TS QR D0 E DL R AR
PR e 0 7, M0 AR 4 ) R AN BT 7

YN 0™ F BE AT XU v A M 2 A
A, IR MR RS I RE L, A T R
JRALA T A TV XU DA

RHAA BUTE VR B 1T A ) MR BT & I
SRR P ARG S RER M5 ), g2 B g s
7R 4 BRCT AR K8 28 B ) YR
T, WE— R RE, — A KRBk, —
H—PRH” (R 11107 8B , B H I AR CR o

SE k-

(1] BOHie, BRER K, F R . 2017 4Erh %5 AT, H5 H1HO WF %!
WS T BT ORI A0 (T, P 2 kR, 2018, 39(11) 1 125-
129.

[2] #rigs, XHE, PR, 45 ) MNHT &2 5 KRG &

BT S D[], g e il 44k, 2018, 22(06) : 648-
650.

(3] RERIEN, POy, Boubil, 45, 2N 2017~2018 4F & 2135
AR B 8 U IR i W 45 SR e BT 1] BRI PR 2 ek
2019, 25(03):181-184, 169.
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EEEBE S RARIRRE

CN  44-1243/S

ERBLL S REA R BRI SRR R B TN R RO 2

DR EIIEN 10,0078, 246000 7E( 5 A IE)

TRBR AN T P IR A A .
SRR AU BON T D O H BB AR R R PR HURSRICTOR, USRS
M TR 15103 5 (AR AR S (4 :510640)
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| fE H.020-87576452
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¥ R B K ER I R B

KB
RN T G2 3y A MBI, 7% I 515700)

B E R (BARA LK BB L% (2016-2020 F) ) 2K, stahihh & KA Be B
¥, FEDFREAATRFAS A FRMNA L, HIUFREFLRERF P (5B I I,
HERHREAERABLGTIRE, LEEFAELSRLNGELRELEFILEGIEEE, A

%
eS SIS I L

FE4%ES:S852.6 XEAFRIAAS:C SCE4EL:1005-8567(2020)01-0029-02

A& FCBR (LR RIRR S A ™ ) 2 i A 45 QR
Jig (/N 22 PR PR AT B 5 R A 18 1 B LR
feged, MO E2R N A, AL sh iy ] KAy
W, O S A e SR AL QLI . s A
i BB A GHIE , SIERTE R S SEAL
B 52 09 SR AT 5 BF 7 SR PSR ACISE M U e B
Bk, AF RPN RN RMEEALL o A ™ F R
S EE W LA B B B M, AR5
Ml B K SR R B

1 @R

20194F-8 H , B V-EL 3y 1A B Bt 514 514
TATH2F A P E I, FRE B X — R e R
HFARR W R B ™ AN BB S R REAR , 4
MIGEE , WERINT ™, ARER ST, TR
Ko 7RI A T A0 995 S 00 28 SR LT M e A 1K
ISR, T A2 A I3 247 B P A B A R
%, VIR PR . BB R EUN & B E
EHRITIRX — 150 S AL, T8 e B 1L
A W BT R R PRI R I 4 42 R T4
BRI 1 R se g 22 Wl . 2 WA 5, e 28 1
PR ATRGE , TR R R

fE HEH:2019-11-21

2 RITRFEAERIWERNER
2.1 RIS

8 HZE9 A, XFTE K AR i =gk 11 7
FEE PHMBCE MR TSI = A, A5 R R 1,

W EERIERI 210 R, Hp HF =R
BLEH YR, AR SR P A AR R B, R AR
e,
22 SRIBER

TEAT AT A W R e, R X 3%
FPT RIS, 4, X o R IR 1Y
& B T EAEAER LA FAEN N T
WAk 7ok B BEPE AR R, R R A O E T 18
H, R R T 3 H, ke AR R 26 7 Mk il
VIZKRE, WA TP HAGREUEN, LA B ATk
W45, 32 FIA 5t o o) 38 B sh W R 1] 4 46
JEFFXI AT A TR o R RO E 18 ok [ B vy
I2E R, 2994 H BB )RR 31 F R EREZ
10 2o miHAB SRS PR = [ % SR aE A 5
LG, KRBT, ATLLE L, R A RE
KB RGE , A HEAT A ki i A B A KB
AR TR Ao 1 XU
23 BiEEAEER

B AN 1) A B %) 08, ARBE AR By 3R

EZ AN R (1971-), B, TARBINA, AR, BEEIN, 22 EeRPiE TAE. E-mail: 504850987 @qq.com
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F R R A G A R R T BB 3R R

®1 FHERERIHERMER

SR A FEEA IS ES/3/7811 LioalllEAe ﬁmﬁ{z —
BREPA A AR PR
B X BRI HEHEAE 42 18 A, A A 57 42 29 28
R B FR S A SR 20 3 AR, HAar A 9% 20 3 3
¢ X1 AR e 3 ENI 3 0 0
B XA AR 16 Al 15 0 0
B X IR 2 R 14 LN 14 0 0
BB VFHERR 20 EN 18 0 0
FRIE LA VA2 18 ENi) 18 0 0
X R PR Tk 8 AR 8 0 0
BRI WA 16 EN 16 0 0
AR R 6 LN 6 0 0
B EAMAT s u 52 EN 50 0 0
&t 215 210 32 31

TR ) S RIVHEAT By 42 4 B« IR A 0] 57 ) - A
F TR R A G A, X R SR R AT
TR R O ACAR B BRAR R A
SN BER) 3 FE G, Ay A SRR
R FNEGe, BT AR SME R 3 R TR (R
O IEFACAL IR, BRER AR AR AR RS2
Hers, — NG MEA i, A IE H 5 ] 4kSEE
TSR s XA IR B I S I PR A T A T T . —
AR, SRFOR R T SAG, ARACI S 4
B H

3 RARIEREE

(DX T B AR B R iR 57 7, & X
HEFA MRS, THERARING, S
ELGG T 2 1 o O A TR A A, HEBR A
BB PTREME . 2R A B, W BRAR Al
LMk ERRYT, HEER.

(2)%F T H B R AT FHPE R SR, A

ot 37 g e I ) L g i A 2 i 90 I SR TH
I R FRBEE AR IAT i T o R T HoAl ) KA 57
WEH AT, REF RS T, Bk fa
(Y TLA 2 Sl X U, S5 AR IR

(3) G, RCEAL TR, LA
I3 R M HE A R o I D A5 T B, Rk
A By 42 FAR AT AL, () AR 3R P REFE 20k
R I B H I, Ml kB EA SR
2B, B ARG

(4) A5 SN IR AR & i, A5 1k JGUER A
AT HR AT 1) L M T AR A, RSO B
UERA, XA N e TR S, 2 A
M BITEJG A RTR A, BEHS A  FRAEA 58, A
AT A HERE AR A e 5%

() AkBx B IR P AT HRA 545, TP R A
FRTLAT IR IR A g E A, IR A L R A
iR LIEHE, B IRIR T A A SR, A RTIA
PR AURS .
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FRIBEELFS T R B Rm B 57 1

WHEIR Y, BERALY, ARk, WER, sk RIE
(LT Mahkd, -4 0 5100105
2. M BER AR S B, T4 M 511430)

B30T Romaed ] ALke B E 06 FOE KA R H B AREETEK, e R G, ke
ERFEXR, B TEANRITHMARBRGTE FERL, FRIZRK S EZRERKRES HER L%, K
Bt 53¢ Z45) 1B 7 04 E K 4522 (Pantherophis guttatus ) B 3¢ [8.30-F R ym ], $EAT16 RO IR 3B B7 08697 |
B\ 5T, AR R IEIT RIR B kA B i b AR AR IE

K§IR : eIaT km;

Eok4heE; B

FESZES:S852.7 XEFRIRES:C XELRAY:1005-8567(2020)01-0031-04

W78 H o — P S A A U, A Y
G E B A= RES T R SSET, SR L E
PEIRE TS, 2 NZRds DL 6 R Y5 9 2
— o T AHLU(WHO) B 5 %% 51 R L35
(AIDS) PREETE R Z — 1 FRIH WL 7 &
Bt B OCHE , 1TET A Bl 4 R e e A R
R o — Bk BRCAT B W) B B A T HLU A
) & A= AE EL R B EE 314 Bl (Baltimore Zoo) , A2 JE& e
BG4 AN R e 2, TCA T Sl 32 2k
e FhR A 7+ d, 49 R C.saurophilum Fl C.
serpentiso C.saurophilum F- % JE YL M1y, 25 £ T
BRI BE R LTSS 3k o 5% Bk 5R (phelsuma
madagascarensis grandis) F1 5 8 <7 5 (Eublepharis
macularius ) W 3% A7) Jay BR7E kA B4 C
serpentis EEFYLY, FAETHALS), E8 ~ 28 )4
FIPEZEME P R B4, T8 AR I A9 I RAE
AR, — B IR o e ke PR | DR A ik
B, BUR AR, SETREGS ), DA, BEE
Jit AR FRAR )2 LT, A 0B P e 2 ) 7 B
RIS, 0 b sh bl JE s IR IR O =,
W AE Bl = AH WA E R i 1 S A0 T, S 3B 1~
I 8 A AN T i o AR IEFE R B K SR S e

75 B 89 :2019-07-16

T B EI AT W AR, B i e R R T
RIS WA Bl 4 et A R A A

1 Zm5%A
1.1 &Rz

SEE R 2 B MR (15) 1 S
(25 ) F18 A Mt (345), ¥ A%, Ko
s 5L o
1.2 (AFRE

AR Ul ) o A A e R SR AR L M FRAR K
55 em %525 em 5 15 em, [F}— G5 A]IA [R5 64
SHAFKRERIE . FRAR N CE AR B AR R, &
I3 JE AR B AR A IR ; TRl A IR R 28-30 °C,
MR JE R 60%-75% ; FENCER AT A, ToeE e,
1.3 {AFEE

7 AU, TPREAE BRI/ N B
(] — ) % it R A A SR R 52 P i A9 o AR H W
FRAE e 1 7K 245 P AR A B 8 RN
14  IEREER

ARSI AE 2 DA A S B S R A
K FREAR , o |5 R AR S AT, BRRIE R, 1K
AR TR 25 g 142 k4,

EEEN 52 (1990-), B, IAREEN, NFEASNYIGEIRIZIT TAE, E-mail:pk90125@126.com
EWUES K RA, (1976-), ARSI, KB, WFEFE ST KXi297 TAE. E-mail:tigervet@163.com



$ 32 BERRK ERARIIETOT KA RIAG AT WA, F
F1 ERBipmFlIlGEREER

A RE R ER R P EKin MK /3R 3 oK

15 - - - - -

25 - + - - ++

35 +++ 4+ + ++ +

TE "R A R+ R A EAR L s R U 5 SRR AR R ] B

PRE MR, AR 345 R A AR, HAR
TRRE, AR B A AR ER, LUK
R N E AR PR K REK S RE R R
FE1D.
1.5 &FEHEA

15 B EIRYT IR ARG B RS E , HR 1 R
52, EIMPRKIER JE SEE B, (RE I e, T
JE R . 25 BIEYEIRIT 2 H R L BUR & Ak
T NEIB SR, HFEIANA R, 35 8
SR E, 4085 dCRRAIT R, FFIRIkE &
B, H AP WA B, KA LAY, AR E AR
i, HERRAT 1A A JRRET,

2 SR
2.1 EEFISH
2.1.1 X-RAY fi#r

X =] R g P AT IR R X-RAY Kty , BI&
R g A AN R SR, BES
MR LT, AR R A = 2% B S 0, I A7
MR RIS S 13 4L, P12 R BEAE 1 s E B
(1~2),

E1 1SHEMEHX-RAY #&

E2 252 X-RAY &

2.1.2 B
X 15 B T B, FURER R B RS E
AR R LA R bt 2R (F 3) .

E3 1SR ENBERERK

22 MiEFHRE
221 AR (PCV) e

SRAR SR AR MRS, R BRI
BYIEEL, 2500 rpm 10 min, .05 HRLT 202
A, MR (PCV ) EE (£ 2) .
B PCVESIFEIE H L FE N (13% ~ 50%) .

F2 AHRERUEE(%)
Ak 15 25 35
PCV(%) 34 26 24

2.2.2 M40

SRAE BB B VAR, A, BRI
JH DIFF.QUIT #4744 (0, LUV G WS L1 40 L 50
AN R ELV RS . S5 RAE =AMRE SR IR AR
o7 BRm M RO N ) S e A, AP 25
FE it v & 3/ Sk 20 I A A P 1Y) S e A, 2
R 3 A BRI I A A e o 28 o B B RE R, o2
5 SR ARRE SNV e
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23 EEFWRE
231 EEERRE

A3 K = A% R A 208 S i AR K IR B 15
J5 ., FH 60 H it i, 2 U8 F5 AR A VR AR
HE Ik 10 4380, FHEE R A Al IR I 23V 1 3 2 3
LA . B A R BN TE AR R
H IS R DL S T HR LB
232 FEEHURRYL L

FHAR 257 R I = SR e R 2 (A o, F

W TEI T B, B AR E R IE R, Z
JE XL TPURR YL £ o A1 3% Fr I NG 1A kR A
CIYYIR, BHE 10050, WK ik Tk Ak G
TN 3% R BRIFRE I (2, 30 b, FHZK Wi, 85 1 6 A
564 W HE 52 DR B A FE b 2060 2 s S T TN ek
PESEWE R YL 1 0Bl F K g, IR o3 Ja Bk
BEAS AT WL R A A e R IR R A, =
R it I TE A G B € P A b R K i S A
AREN O] e RN E S ST e W W 117 A O i
JoEaEN], Mk RGO 4),

S W e R
El4 BieEERHRBATHIDE

24 EERE

SR T 25 o B A R R, X
PRAL I K 15 B A TR A . LAETZR (5 me/
k) HEATI SRR, BEJS R, 590t 4E 7R
P, A 1] ) B 22 o3 A T — RN T8 B OE &
MR, ARATZ T FEA A (10 mg/kg SC)  FE K HE
(0.5 mg/kg SC) T Bl 8% e A1k JF o MOR B 042
JI, MR VIFF 8% e ek B EES , R Ik E
FE Bk 1 B 22 5 | I e, FHAEA T AR R K 1 2
S, BEHE VT, YITTIE & B S R
K R JEL | ORG AR 1 AR R B, E &

158 A DSy el fib o 3R RY 15 BE A BRI K
e S ECE MK AR RN . BRI EES
PR A BRER K e I 5 OGP 48 5 I, A A
BRIk, MEAEAR R 24 /N SE A SRRE (L S) .

5 BEBEEIRE

2.5 RBIT

XHREAR ™ A IR 2 5 Bl AT S R 7
W, R RSN 2 28 °C, FAFRE K 5% A
N AN 12101 FR A 5477 5 25 ml/kg
— R PIIR53 1T AN A ACREAR,, TR 4 2
R R 1 TR U I R Sk LA 3R R
P, AR, A AR = Ak B e R 160 mey/
ke YIS IERE 2 (POSID) , #4524 7 K el — S
PR, FHTIRAEAR , el Fgdel 7 H O 2 TR AL T
o & 5 RSB R ) 10 mg/kg B9 FE A R
(POSID), HTHiphds &gy,

3 AR mENER

SIBIRFET ) 250 35 FRg A T R, 24 0L
BRI, PR R W, RS R, 1
FEAR B 5 M TEORG IR AR B K i, S M RS A
5 s AR UG B R UL A2

YRR BRI R AT TR e A, W IR
EASEURRUITE 8

4 iTig

Faftl - HURE R L Bh P 525 R T 8h ) A
HEEZ T, (BT R ZER I sh Y, B
EARRER, MG R R —E RS S B
1EFFBW R AL, FFATT ER IR IIARTT . S
FI B A 58 ) REAIRBRR L . TN AT 3h 4 kg i
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EORBIEIRTET R RBI AW IR, F

251 H R i RAE AR BLASRE A, JET R AL
1o MBI BT AN —E R B A 4 1 PR AE
AR, AFB R BUE IR AR, (EATS SR AT LAk
Pt [ R HE Y BA S ek A e 1 R . 4
T8 7R BEAT ek PRAE IR 4 SR A A AT AT L3525 i) 2R
SR R A A AEZ AT AT IR AORZS Y
AN, AR I i PRAE IR 25 4 Uiy R 75 A2 3 g A
FHUEGY, B B T AR kR, R EERE
Bt AL Qe AL R A S W) A . IR, X
| A AR I AT B B SRR, B s B
A, 0 SR A AR 2 E S T I T A, [
TRt HUAE R AU .

FI RIS T B g1 B B2 Wi 7 ik 35 204 B
R B IR PR AL (O IO @ L IEHTIR
RO I E A PCR RSN S5 . BRI 32 A 3 R T
WLEE 1 1 2 78 7 L2 LA K% B 0 SRR 5 0
Fe ol B VR AT DU G s DO R B
ke i ] M PRFE 2 W5 1, (Hl TR &
HATESTHBBA 2 v, BT Rerd ks, Brid
KA a5 R A Al RE L BUBEATE , P e Ers R, Nt
T2 E A 5 LT ELISA 55 2SR AR S, & 2 1 W P
AR ERHF D 1%, AR ARSI 25 R4 SR B, R 3h
Yt , Jf HLE AR U ; QR P ARG 4 2R
PRLEAPE, R S ieA 2 B AR
PSR DO LR BITE , BB n] BE#E i 1A
AT S B g1 1y, S8 Sh NI 32 3R ( <
PN 5 ARG T TR BH R T 2 AR B, W]
SRR T At HUE L B B HE L O A B B
HE A U0 AT B BE BRI H R YK Bl
T BORM R E , PCREORE 2812 1 H]
TRt HUBGE ORI, AR s T A AR A R
P

LRI 1 I R it 1 2590 T LA R0 BRI 1A 9 1Y
Bty L. Al AR IE | Ll R R MR e 3R 4
HRE R S W B9 RAEAR , 80 /0 S0 B3k B9 48 1) it
7o AN T R S A T SRR T
WS PR TRLE (527 °C) 2 FAMR EIHE &
B REYAE . RIEADITEER, 25805
I BRSCRAR AR L BT R 3 00 14 R 0 i Jgl e
FEBE , A5 [ sh W B S 0 IR R ik 45

FERIS RZGE AR, W% X 8l 5L % SR AL,
oA At it BRE 3 0 SR e 1 UGS 5 %o T sh i el 1 7
i RN T A S, R T R R A I H R 18
NEEAN 2T B RIS 2, X T2 2 B 1)
U, 032 S B A i RS AR B 2 5 I A P g
B BT B Y B R, IR IR K AL
&, WA 4% AL S R B R IR (60 C L 1
FFLE 10 min) AT IE &S B TEE 203 X
o ELEE RN 5 5 e 27 B b =2 B N R — M
£, R s Y A R A FA . R
bl 5 o TR 7 TR 1) AR, R A T ) R
RN K IR R A AR K, KA R TR SR i
SRR R AL

Sk
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Development of RT-LAMP detection method for highly
pathogenic H7N9 influenza virus

HUANG Haichao, XU Riwen, YANG Su, CHEN Xuan®, SHAO Jianhong,
SHA Caihua, LUO Baozheng, ZHAO Fuzhen, LIAO Xiuyun
(Technical center of Gongbei Customs, Zhuhai 519000, China)

Abstract: In February 2017, Guangdong CDC first reported a new variant of H7NO influenza virus, which has
an insertional mutation at the cleavage site of the hemagglutinin (HA) gene, thus becoming a highly pathogenic H7N9
influenza virus (HP-H7N9) for avian. According to the HA gene sequence of HP-H7N9, a set of HP-H7N9-specific
RT-LAMP primers was designed. Based on the optimization of the reaction system, the RT-LAMP detection method of
HP-H7N9 was established and the specificity and sensitivity test was carried out. The results showed that this method
only specifically amplified HP-H7N9, other RNA samples including low pathogenic H7N9 virus (LP-H7N9) , H7N3
influenza virus (H7N3), H3N2 influenza virus (H3N2) , H5N1 avian influenza virus (H5N1) , H9 subtype avian
influenza virus (H9) , Newcastle disease virus (NDV), influenza A HIN1 influenza virus (HIN1), infectious bursal
disease virus (IBDV) and avian infectious bronchitis virus (IBV) did not give amplification curves. The minimum
detection limit for the positive plasmid was 2.97x10° copies (107° dilution) , this shows that the method has a good

sensitivity. The method is simple in operation, low in equipment demand, short in test time, and the test result can be
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directly observed by eyes, and is suitable for rapid screening and monitoring of HP-H7N9 in grassroots veterinary

stations, farms and field monitoring points.

Keywords: Highly pathogenic; H7N9;
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MY IGINER) o L7675 e 1 it 2tk A e 850K
1) B[] 2 G IR IR BT, 35695 60 “CAE A HP-HTN9
RT-LAMP () fefF: S i
23 H#HRMRE

PRSI, A BH X BEFD HP-H7NO 45
B B 18 Al 28, 1 LP- H7N9, H7N3 ., H3N2,
H5N1  H5 75 & i J8ii 15 (Re-6 2 [ 1k ) (HS 7Y
B Ui B B (Re-8 J2 1 R ) L H7 B & I B B
(Re-1#Hi#k) \H9 \HIN1.IBDV . IBV .NDV Ik
X R A LA B S AU HE il 26 (18 3, I ILES 52
U)o ki 45 R B s HA HP-H7NO AR Al
BE A ot 8 %) 5 107 7= 4 S (2, AR S g 7 )
BER OB, R EEA RIFRERME,
24 FRMIRIE

BH P S 5 it S T B R 50 ng/pl, B0 145 DL
Bk 1M 5.94x 10" copies/pl, IR 45 FFELH], AR
I 1 e AT A 280 BH A BTRE A 10-F7 B 4k (5.94x
10* copies/pl) , #38 p#5 D1 KL A 2.97%10° copies,
AL 4 (B LA 52 50) .

HP-H7NO XS IR PRAER A I EER M R 25 ARG RE
FEAYHIR 271 274278 2712 2716 2716 2720 2724 D3[R
PERPITHRAZI AR, 54T HP-H7N9 RT-LAMP A0,
REASIN ! HP-HT7NO A% 1) PR FE R e (IR e A 2724,
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2 5 HINO 7 B 5 RT-LAMP o 5 sk 09 i 5 A48, &

POLY IR A LI 5 (B LA 52 50)

3 it

2013 4 H B H7NO 37 J8o 75 Re Jsk e A 2R 9F
T R AT, TR R R S R
RAREETE S, FEE R TR, IS4
FAF IR TR T 2R BT i 224 it Sk 7 AN 42 1l
H7NOJ 85 4T 58 S NG, (H39 75 B S0
PR BRI T A G I A AR AT S RIOR | 1520k
REAERFELE B SR itttk . 2017 4R H B
H7NO 28 S AR T7E HA Z4# ALl A T 20838,
TR R & R O PR AR S SR s X = 2o
PE H7NO i B 75 A Wa i, JF e T BO Pk H7N9
WL B RT-LAMP A 5 ¥ O BIFSE

PRSI [0 1 35 0 L A8 2 52 M) RT-LAMP S v;
BRI EE N R, RS REW, NGk ELE
1.2 pM F11.6 WM B, §738 5 i A F8 08 1 9 1
ik ] S 2 T N S v R 0.8 M I EFE] (& 1)),
RPN | 0 1) e B b v, RS R T BT 2 ) 5 1S
WMZ, SOVRCR G s NG 1R 0.4 M B R
B B2 o PG Hh 4R B I H5 s 1 P A1 |
Y204 1.6 pM.0.20 uM, N MG | Bk i 1
B il Fe ik 8:1~16: 1, FE LTI [l AR REHRAS 4 4
EOETRE € SO o i 151 @ 1 L N O e 29788
A5 V5 E W NI ) e AR R BE 43 301 R 1.2 pML,
0.1 pM,

AT A HP-HINO 47 T by 4, i
X LP-H7N9, H7N3 Ji /80 B « H3N2 i 8% 55
HSN1 & i JEO% 2 HS 78 & 37800 75 (Re-6 £ T
BE) VHS W H & 8 7 (Re-8 S 11 A ) H7 AL E
TG RE (Re-1 RERIFE ) \HO AU & i 27 | FH AL
HIN1 /iR 8 (HIN1) (IBDV . IBV .NDV . H7 V. 7}l
BUEYETE (Re- 1 BE TR SE R A KAV 1, B
A R

AT EARREWS R I 2] 5.94%10* copies/ L 4 FH
PERRL, 5 HP-H7N9 9% 5t RT-PCR Kl 77kt 1o
FHEE , RT-LAMP RG34 R SO A A . T RERY
JER R H A RER Bk 330 bp, KEEIS K, 540 RT-
LAMP " 3350% . 2086 BT H A9 HP-H7NO ICBE XS AR IR
PEVR I ML A 25, SRR LA RS () A AR R TR
HE R RERZIR , #E1T HP-HTNO RT-LAMP, BEAS

FI| HP-H7NO IR 1) PRI I (AR R Ry 2724, ZRHIAS
T3 A AR S 1 B IV 2 T o

AW 5% T HP-HTNO 1Y HA &K F 30 33 T
OS5 RE ST 4, Y EE S T HP-H7N9 % RT-
LAMP kil 53 o (1 FAS T AN TG 52 242 1 A8 il 2ot
B, HT AU R AT S8 BOAH DGR, I HL AT R R X
ERAG T AR YL RO B O DLIE T2 R, I
TR BHPEZS R T AT IR E R, Xk
B REAR, IFERT I, R4 ST A2 A IR
FRHNEE, 35 FH TR A AR A PR A 25 Bl Py 5%
B 35 B B A0 W I %) HP-H7NO () 1 3 i A A
i
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Establishment of Recembinase-Aid-Amplification for the
detection pathogen of swine pasteurellosis and erysipelas

Shao Jianhong, Zhao Fuzhen, Liao Xiuyun, Chen Xuan, Huang Haichao, Sha Caihua, Luo Baozheng"
(Technology Center of Gongbei Customs District, Guangdong Zhuhai 519015)

Abstract: In order to establish the assay for the detection of these two disease by recombinase-aid amplification , this
study designed two groups of specific primers and probes by Primer Express 3.0, based on the polypeptide gene sequence
of porcine erysipelas and the KMT gene sequence of swine pasteurellosis which got from the Genbank, then tested the
specificity, sensitivity and stability of these primers and probes respectively. The results showed that both of the assay
methods could distinguished the Pasteurella and Erysipelas from the Escherichia coli 0157, Staphylococcus aureus,
Actinobacillus pleuropneumoniae , Listeria monocytogenes , Bordetella bronchiseptica , Streptococcus suis type 1l and other
pathogens of bacterial infectious diseases that can cause disease in pigs. It took just 20 min to test a single sample, and could
detect as low as 100 copies of the order of magnitude of the minimum amount of recombinant plasmid DNA.

Keywords: Swine pasteurellosis; ~Swine erysipelas; Recombinase-aid amplification(RAA);  Assay
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Aok, FEBHYC ELET FARTIET S, FE 2P Al I [CAT I 72
W T 4 dPBET (Al FyE R 4R LN
B, NS B A ROE ML, MR
REV AR TAEREIE WAL, (AP 22 m 4N
T A K B RE AR, F KA TR
ARE R, e PR REAETEROA Y, STAEk, $T
FEAE R ERATERS, fE HAS SEE  VEPEF S5 it 5
TRBRBATIER AL, W FBOS 2T,

CHLE MRIT R e R ik ) Hh e, (LU IR
T IR RE ST B AL FR AR B RE IR KR
5 TTBRE FE R | AR I 4 A b 3 1 s
254k tpsle) B E AT 0 B R R B 4
A W NG BE 2 EAG I 1%, AR T L bR v (B )
TR W HAR ) (NY/T 566-2002) HALE 19 I 73 2
R 3 55 R ARG, Bk BNy I A 2 4
IR MR AR, AN FH T R0 S 56 2 A ) Fn B
Wbty . BLA, B BT EE B IR R AE IR S5 5
JoL EHERRTE AT EIFEERL, IRIREIS FMET

25 b, TR R SRR I T, R
P IRTE R IR A o 2 A LA T
1M 2 2H B 5 19 A5 TR AZ TR T 14 (Recombinase-acid
Amplification, RAA ) FAZE —Fh I FHE 4l | FRAELS
A DNA RATF R b TRy e rH:
Ao BAREHA . AR PSS A EN 5 IYIE R
AR DNA, 7555 |4 [R5 1 50 bl il
DNA fiftfie, BE2E 48 11 (SSB) By 11 Bk DNA B,
FERER A ANTPAAAERIEDL T, FH DNA RABSE hE
PISEAH, 5 ~ 20 min ] 588 1S . A, RAAFIAR
RN SE L 5 4 1, RIS R0 () e b
ie, FER—AN R AT BRI A H A EER . bk
PR HAT BRI AR S RIZs ] L R, B ARA%
G5 8.5 PCR HIDOE PCRECAR . ABFFTIEET RAA
TR BT FHRE SRR AR ik

1 MR5F*®
1.1 Zh¥Esm

R TR WA FEREAS 85 1y« FLrP bk B 45 31 40y ; JELIE
1440y s IR 5 005 s R/N 13403 s LA 12 22 405
1.2 SEE

FENHE CA BRFIIE I EO630 bk M 1L 2 %
V) TRRA B 677 i 5 38 PERE GCA2 BRFNE B3R A

I B I B A ) AR K LA 0 o 245 Py A7 B )
75 fh s K FF B 0157 H7 B R 45 o €04 7 B B
ATCC25923 tR AT ZR R PURAE IR AT BR 2 7)™
st s FEEAL e o R 6 I 2 i T2 Ay iR i 51
YA Wikl oA BRSTAL 28 ) 7 it 5 S AN e A 2= iy
FETE ATCC Bl IR (E ) A= PR A BR 2 w7
vt 5 A R S LI D EAF T 833 Bk g WY BIE AT 1P
FAREGT 7o FIRYI ARG AT
1.3 FEEYFRF

DNA 42 Bt 5 & E.Z.N.A.TM Tissue DNA Kit
i3 [ OMEGA 23 577 il , DNA Marker DL 2000 i)
HEAY TR CRE)ARA R, RAA HIEZIR TR
Y G (BOEAY) , BV RAA P10, W A A
AR A= PR R A
14 FEMEHE

ViiA 7 Real Time PCR System “& 3¢ [& Applied
Biosystems INFIP Alpha Imager HP BEWE A% b
Z5t A FE[H Alpha Innotech /A 7] 7= il . Sigma 3-18 K
/NSRRI B L O LA TELE Sartorius 24 F 77 i
NanoDrop-1000 Spectrophotometer 54836 G T4
ZE[E NanoDrop Technologies 23 7l /=i o
L5 RAAS|YIRSTRIRIT S &M

KR4I GenBank F A A (94135 CPS 2E X 51 Al
FEIRE KMT 2751, (A H0=A P DNAMAN i
FrEexs, I AR 4R Oligo7.0 7 g JE AT X dek
BRI RAA G1H) RS, AT A i) ety
AIRAF G 51 REH PSR 1 Fk 2,

R1 % RAA KD ES MFIERET 5

514 2l

Primer Sequences
F-Primer 5’-CGCTCTACCGTTAATGGCTTCAATAATGGCCATAA-3’
R-Primer 5’-GGACGTTATTTATTACTCAGCTTATTGTTATTTGC-3’

CATAAGAAACGTAACTCAACATGGAAATATTGAFAHA
QCAGACTGACA-c3-spacer

Probe

R2 EAFRAAGNTTES MR F

519 Fr3)
Primer Sequences

F-Primer 5’- CCGAATTTGCTTACCGCTTGAAGGTTAAAGCAGGC-3’
R-Primer 5’- GTCCAAATTGAATAGTTTTCTATATACATAAGATC-3’

AGGTCTAGCGCAGATCGAGGGTAAGTACAAFAHAQCT
CCAAAAGATAA-C3-spacer

Probe
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i 18 DNA G £ U B -BAR IR & DNA, JF
TR T BB DNA 54 2607280 FLAE AT 1.8 2.0,
1.7 REERFRNEZRF

DL 1.1 1.2 S DNA OB T RAA K
WM, R Z ;A Buffer 409 pL, FFE5I44
2.0 pL(F 1A EE 10 pmol/L) , 551 0.6 pL(FREH Mz
10 wmol/L) , DNA#ki 2.0 WL, B Buffer 2.5 wL; )i
TR . BT BE39 C 40 s, 1 MIGHR; IEERFY B 39 C
30 s(EEDOENE S ), 40 MEHR ; DG IE . FAM,
1.8 RAA FiEMFRMEIXIE

DL R 1.2 S H PR LT DNA SR, 43
S A B3R 1.7 B2 AR R AR R R AT RAA K
DU, BT 37 R R S
1.9 RAAFZEHRGERE

FEITE KMT LR P50 UG P2 CPS SE R 751
A R AT BR S Rl A R TR, TR
DL TOFS BB REREAT 10 RS, A RE S 1 SR 43 iR
Sk Sk R AR R Y BRPERR A, X 2B R R Y
BEMAA R e 3 1.7 RS R A s R ek
AT RAA RGN , B8 r 57 57 1 R AU
1.10 SR

B B3R 11 S RE i R 1.2 192 % TR Rk 4R L
() DNA FE AR, B3 1.9 H B 2 1055 (154
P93 P E R R BH AR o i SRR, S
R 17 ) SONAR RSO FR P AT RAA R, DL
PR T EE ST 7 iR B AR AR G B AR ARSI 250
111 RAA FERMBREMRE

BB 1.9 R 2 1055 3B 2 58 7 Has o
WL PHEARE SRR, A3 (8 3R 1.7 1 B g A
FAUR N AR P AT 2 g, SR RIBE 15 %, HLk
R EZH 1617,
1.12  BAEXTER

R 1.8 ~ 111 A IR 7 $2 BORE 5 B Rk DNA
(At AR, 430 RS DEPC K AR A B X R
FHLL SR G R 5 I DNA V5 4L,

2 R
21 RREERMRNERF

ZRUIE, BN R R LTS Eik 1.3
1500 i UL B B T IR — 3, RN AR A : A Buffer

40.9 L, RS I452.0 WL (5 |V 10 pumol/L)
REF 0.6 WL(ERETREE 10 umol/L) , DNA R 2.0 L,
B Buffer 2.5 wL; RN A7 : AT B39 C 40 s, 14
TEER DB BE 39 °C 30 s(BEEDOL(RS ) , 40MIEFF;
DOGIHIE . FAM,,
22 HERHRE

B~ 2 AT UL, FiF 7 18 A28 R 2 A
T3 143 S B I R e R PF R R R
2, MR IAFF TR 4 B (0 38 25 1R T M Rt 4% i %
FETA B 200 R A 2 e T SR8 Tt g [T
PR I PR B R T 5 A 4 P A s D S B
PEXT HE BRI B Hh £, FLAE il 2 A% P 0
B AAEAE SR
23 REYERRE

HRAE BRI & (2 pg) IR/ 1N(2962 bp) \DEPC
IRAAF(100 L) B BaTRAAEE # %5 (6.02x10%) , K78

Amplification Plot
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KPS, AT EAMIF T XA B R
PCR PR | G2 25 DURRAGI 58 125 10 5 647 He
8, AP PCR L A2 ek fo 2 A 45 5 e
it A8 PR o Az e

RAA BRI O AALE T ORI Rl
T ek, RERS TR IRIAEE T 5E A% IR
1 R EAY A 10 ~ 20 min, 20 255 0] @t BE
BEEE FLK ST G Wi GRAR Ak (I E AR
YA LFD) ZFp =G TR, ML, 1558 PCR
&6 PCR T AR K IR A LA 2 16— 22 [X [1]

PN T3 T %) e B SK, Js og sf T) d, PRU AR R A )
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AR EAG T PCR A B R AR, MR
Moy F AT B B 20 10250 AT~ . LaREEs
W], RAA BOR HAT M4 s i s S SR
R, LR A T A T 7 i A A1
E7RER IRV ST R

ABIFSE T ST A AR RAA RG340 B REAS 1
B4 3] HH S BORB I 1 22 A0 M 1 AT R AZ TR A 5
UG PIENIEPIRR L RIR . WX IR IR |
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PR 7 AR O RAAY AT E , okt
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