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BEERFESH LMH fRER R ARER ST
X7 SPF 5 B & R £
WA L EXE YL L E AR, AR

1A R KFHhEFE, KX 4300705 2.K AT £ % A R3], &L 430070

FEE Oy SRR TE 4 TR R A MRk R 55 4% A i B 5% T RO Bl Y B 1 L R SR 2014 —
2017 4E 0] Z0 B 0 5 BRIMLTE 4 28 305 75 422 R XS 98 4 Y (leghorn male hepatocellular cells, LMH) 3 & 1% , % Bt
AWIRE MY LMH 4 355 329 35— 2 50 1 2 R AR UL PR v 9 3R 4 JH 0% SPF X9 5 10 SRl 30 3 4 1 & e 15 0, A R
B2 2 94 RCAE T X (19 IE 45 O 1R 4 B D) R, WL 43 A v 2 A L % SR W R e SPF Y i 20 Sl B ARk, SR LI
5BRINE 4 Y& IRARETE LMH 4t B 5 % 255 4 AU IR 40 8 30 TR & 1108 35 BT 8000 58 S 1 40 i s 72 L 4 s
FY G IR UEAT PCR %78 Y REY 35t K/INE 564 bp AR Sk D 88 F B, RIAR #AEAE LMH 410 155
FEWETE . AR RESE 10 AU KT FR W iEAT SPE Y M08 , & B4 M 55 9% i R 4 JE I SPF A )55 3 K
FEUE AT 530G T LR p TR, £ AR AR | R b AN A 90 1 0 R AE T, o B A A s B2 R B0 45 R R HB-1,
HB-2 . HB-3 Fl SD-1 # Bk PR FEXT 4 Jil i SPF X 9 B0 1 55 SE Xt RE WL 52 1) M 250 1) 28 295 T 27 718 Ak, I X i 4R
AN BUAT AT 1 R IR R B AR A . DA S5 SR LMH 41 M 7] F 4 B 25 38 5 A5 10, 2 T B 8 AR #0731
S5 LRI AF 5T 11 BEAE 40 s A

KPR BRE YR EE; OEBUK WEAR QUMRBRYRR, TORREN B

hESEE S852.65'7 MERFRIRAS A XEHS 1000-2421(2020)02-0095-07

X 40 9 44 BT 48 (inclusion body hepatitis, IBH)
0 EBUK I 48 25 & 1iF Chepatitis hydropericardium
syndrome, HHS)J& i T i & I fi 73 5| ik i %) 49
faFE e E N 2 FgEY . THREE RN 7 5 A
it CA~E)Fl 12 A 1L B (1~8a F1 8b~11) , L FF
A(CELO).B(5),C(4,10).D(2.3.,9,11).E(6.,7,
8a.8b) , FFTA Y 12 /> Il 15 B -5 6 38 AT 48 %5 1)
A R RE R X 3~5 JA R XS BUR , I BAE
AR I EIRFE i, 20 2309 B 2 8 A 32 3R B K
i I TR M BV PR AL YA R AR SR AR Mg 4 A
i 7 2 U B AR T 58 25 6 i Y 32 200 5L, 0 7
PREFE A F 35 100 %0, HBLAYSE AR & 3~5 J&] i 1A X%
ZEIRACT ., F RGO A0 I 7 R i i WY B % 71 (5 /K R B
T IOIR VR A SR A L JHF U 13 1t R B8 R A48 i 4 A 3] K
It I O A P AR A

FI 2014 4EVTJ50 48 B I OE & I 28 1 B & A
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R AE SR N R TS T A - - S e A
i % e A TR SR A S ST IS I R R 22—, A i e
1 XF 5 Bk [E] 43 B s 4 TR & R T AR Y T AN i
(leghorn male hepatocellular cells, LMH) |47 i&
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5 BT 98 40 il (leghorn male hepatocellular cells,
LMD Il T ATCC, H A Hh gl K 2 il By 8 15 27 5
12 ZWHUEEERF

TCRE AE i B (SPF) XS I 5 b 5 A L7 248 5 5 5
MYFARGRAA,

i FE k41 DNA 2 BULH & 2de st 244
YR BRA |) 77 s F12 5537 5 Hyclone 23 ]
PR AR MIE RN SERAY TRARS
H] P B R 36 [ GIBCO 23 A 7= .

1.3 kR

X JHF- 98 20 L CLMUHD 85 3% 02 76 & 10 Y0 87 28 48 1
W F12 §i38 3w 37 'C 5% CO, A 5E 37 . 4%
T B R T B2 LMH 4 T R I O Ak
FH F12 A W, 8 558 41 i 2% 8 &8 3 < 10° ~5 X
10° A~ /m L 42 % 41 i A sk 40 iR
14 fR4biE

SR S 95 X 1) T IOE 00 O B A 2, B R S e A BIF
A I A KR ) PBS WFEE B 10 % B A 2R . )R
SRR 3 YK ,3 000 r/min B.0 10 min T FWE, &
0.22 pm THALIERE L MEBR 5 1 mL/ %8 73 2 )5
B —70 COKF AT .

15 HmENE

PR 1 mL A C KR Z M LMH 41
FLL FEIA T mL A 40 M e R, 37 CR 1 h )5,
W SRR, A F12 gl 4 FRe il (L & A 1R 4k
MR F12 #3535 mL, 37 CH 5 3 d. KW
FE, 0 B AN L AR R R B i B L A0 G A0 R AR
PR FER % 72 h BB 3 O TR gk e H AL,
Hif 5 G TR H 5 RAE,

1.6 HFBEEH NS

FH A5 B 2F 5 DNAStar 7.0 FIMEGA®6
X & B AB.C.D Ml E &£ 8 2% bR AL
DA 417 371 B 43 15 B A 110 35 P AL 7 90 64T 4 1 3t A%
et
1.7 HEMPCREE

A5 GenBank e KM THE MM HE A-2A
N B )T H (Gene 1D:1476582) B hexon K%
a5l ¥, FiEslY FAAV-F.: 5 -TGCTCGTTGTG-
GATGGTGAA-3", T ii# 51 ¥ FAdV-R: 5-CTC-
CGTGTTGGGCTGGTC-3,

Foe MR 00 G 100 BH 5 B RS DR AF B b 37 k4 e B
FEW e EE DNA, ] 20 pL TE 28 il oE 47 Ve i

U4 pLon A F &5 PCR & b, Kk A 20
pmol/LE I/ Fi#5I ¥4 1.5 pL. Trans Tag DNA
REME 0.5 ul.. 10 X Trans Tag buffer 2.5 pl., 10
pmol/L # ANTPs 2 pl. 8% J5 fin /K b sE K FL & 25
pL, RAVEHE UL 7 # 47 PCR §74% .95 C il
AZPE 10 min; 94 °C 30 5,55 °C 30 5,72 °C 1 min,
35 MG s B 5 AR IE i 10 min, PCR 45 35 B
5 pL G Wy EAT 1 00 B s HHEE IS FL VK
1.8 f& 3 TCIDs Ml &E

¥ LMH 40t fe 96 FLANMI B St bR R = o
2R B EEAR AR 5.8 Fil 10 AREEME A F12 R )
FE 10 £ A% o #f B B M . 101,10 ° .10 710 1,
1077,107°,107 7,10 9 MR R B, 2 Fh 96 FLAR . 13
AR 8 L. 100 pL/FL, & 37 CHAE 5% CO, M
H 1 h,SRJG EEFLENIN 100 L 20 M 4E 400, 55 557 d,
it S® 40 I R AF, # Reed-Muench ¥ i1 B 95 &
TCIDs, ,
1.9 SPF 38131

3 Jill% SPF 4 60 HEALI Ny 6 241,440 10 H.,
Horp 5 4N BCREAL, 1 Ao X IR, TR 41 i R
LD E S R Ay B bR 0.2 mL/ X} R 4 2%
flr 0.2 mL K& PBS, i A SPF X ¥4 5 3% T 52 45 5))
Py b R B8 B AR B H WS IC SRS HE RS AE T
0 B i R AE AR
110 fRIBALEMNE

A 95 B T X P 2 1 3, O U 4 R 1A o B
AR Ak, I HUR BE RS Ko X6 A XS f 0 (I LA I A L 4%
RECH L7 AR A 5 00 o FE DA T IO T UL S
B LR

2 #RE55H

21 HBRENSEEHLS N

WE L s, il 5 DRk S C AL E IR B
A AR R A N 98.3% 2 99.9 % A%, H 51l
T 4 BURATEERR TST13 75 A — 35t A% 43 3 [a) PR Pk &
K 99.9% (£ 1),
22 FENHBEESLE

V4 S AL & MR s B B (R R S AE A1 0L S 3R 1
HHEMC KW REN LMH 4000, 25 B4 5 e
TEAG NS 4 A IF 4f BG83 22 3R 9y 40 i 78
Al R LW IF IR i 7% R S TS IR 4
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HB-3
HN-1
4 HB-1
5| SD-1 FAdV-C
HB-2
100 |Fowl aviadenovirus Cisolate JSJ13
Fowl aviadenovirus C isolate ON1
100LFowl aviadenovirus Cisolate KR5
Fowl aviadenovirus 5 strain 340 FAdV-B
100 Fowl aviadenovirus E isolate HG FAdV-E
100 Fowl aviadenovirus 9
0g| | Fowl aviadenovirus D isolate HBQ12 FAdV-D
93 Fowl aviadenovirus D
AAU46933 avian aviadenovirus CELO FAdV-A
—
0.1
Bl SBERSERENEEHLSHT
Fig.1 Genetic evolutionary analysis of isolated virus genomes
1 HEFRSEFRAMEREELRE
Table 1 Homology comparison of isolated virus genomes
J R FkE T 51 [R5/ % Homology
Genotype Strain Seq. 1D HB-1 HB-2 HB-3 HN-1 SD-1
FAdV-A CELO U46933 54.3 54.3 54.3 54.3 54.3
FAdV-B 340 NC_021221 56.0 56.0 55.9 55.9 56.0
FAdV-C ONI1 GU188428 98.3 98.3 98.3 98.2 98.3
FAdV-C KR-5 HE608152 98.5 98.5 98.5 98.4 98.5
FAdV-C JSJ13 KMO096544 99.9 99.9 99.9 99.8 99.9
FAdV-D A-2A AF083975 55.8 55.8 55.8 55.8 55.8
FAdV-D HBQI12 KM096545 56.2 56.2 56.2 56.1 56.2
FAdV-D BJH13 KM096546 56.1 56.1 56.1 56.0 56.1
FAdV-E HG GU734104 56.9 56.9 56.9 56.9 56.9
AL 5 B C
G
D E ¢ F

A:HB-1; B: HB-2; C:HB-3; D:HN-1; E:SD-1; F: %} Control.

& 2

SRAERFFEM IVHAREHIMAMRE

Fig.2 The cytopathic effect of LMH cells inoculated with homogenate tissue supernatant

B o 4 ACH ML B IR W S S VR 3 U, B L
T TR S R A5 3 DNA 2 BOR R £ 48 B R
Ve WAL R AR S AR 7E 47 PCR 9738, 45 R R W] Bk
54y 55 3R Wy ¥ B R/ 2y 564 bp B DNA R B
(K 3),

2.3 LMH i fiZ 3% 5 TCIDs Bl E
B5 AN EEFRE LMH 400 [ 9E 17 % 82 /%

LRI TR R W AR 5 AR 58 S ARARISE 10 1R,
W g FEA B 2 B e ) 2 Rk 2 i, B R
J5 B 4 S B AR Y REE LMH 40 i b 3 5 L 4 = TH %



98 1 p e Nl K IR %39 %

B W B F12 B3R L s &5 10!
EID;, /mL, B8k 55 3 43 & e 10 2 SPF X4, il &6
MLAES 0.2 mL/ K, WEFESLEWE 10 H,id %

bp I W) & RIS T G DL (3R 3D,
2000 ®2 HEHEHKE TOD, WE
1000 Table 2 Determination the TCID;, of isolated strains
750
500 ml !
250 Rk FHf Strain
100 Generation HB-1 HB-2 HB-3 HN-1 SD-1
5(}1 1034 1053 1035 101.7 103,8
8xh 1049 1056 1051 1049 1045
M: Trans 2000 marker; 1: HB-1; 2. HB-2; 3: HB-3; 4. HN-1; 10t 1057 1062 1055 1056 1058
5:SD-1; 6 [IPEXS M Negative control. WHGE 2~3 KA FF K M UUER, 25 3
3 8 4 MBS FME POR £ FIFURIET L F) K6 95 5E X6 i W 2 31 0 60 B 0 3% T
Fig.3 Identification of the 4th generation cell culture by PCR HiE ol R (B 4) . B HB-2 EEQ%“E%}EX%&IE
FRBER (BB 10 AR 4 M 2 BRG] 2 B R T 5, R RES F40 JUE R R0 AU, 4 B Rk A A
2.4 SPF 38 3K 18 WSO R ARG BB T MBI A e Ak,

e BUER 1048 4l i 85 7% 99 5 F 47 SPFXS 1 548 181 5A 5B A1 5C s , X B2 380 ik | JiFJEE A U

3 REHIPHWERMETBERIER(n=10)
Table 3 Records of infected and dead chicken(n =10)

% v . i —
g L RRECE BIEE 8 .
i cath number post infection Total number of ]
Infected virus . Mortality rate
3d 4d 5d 6d dead chickens
HB-1 1 3 2 1 7 70
HB-2 1 4 2 3 10 100
HB-3 1 3 1 1 6 60
HN-1 0 0 0 0 . !
SD-1 2 3 1 9 8 %0
X B 2] 0 0 0 0 0 0
TR i e

Control Infected

REHEAL G

Liver and pericardium

5 1
Kidney

AE W4 ; BUF:HB-1 /&4 ; C.G:HB-2 44 ; D.H.SD-1/&4:4; A, E:Control group; B, F:HB-1 infected group; C.G:HB-2
infected group; D,H:SD-1 infected group.
4 REBHRERETH

Fig.4 Pathological changes of infected chickens



el

AN S SRS IR B A LMIH 40 A% X R 40 i A% AU SRR XS SPF X8 iy B 1 99
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Control ¢
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Kidney

B 5 HB-2 BEAMIEGRIERE RGO FEMSHENARREZTN

Fig.5 Histopathological changes of heart, liver and kidney in dead chickens infected with HB-2 and normal control chickens
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3 it i
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B Y 2 — 1 AR T BE A IR SR 1Y O
AL BK £ A E 0L 00 AR EE 98 14 WG AR s f91) K A T
REMWB B HIFZEEFEELERE KL
Vet et 2015 AR Lok, R 1E £ b XY BE 5 K
FE TR 4 BB R T TR A O R 2R
B AE RS AL R R AT SO T R R
LEE RN

LMH 20 ifl 2 3% 9 40 3, 2 X U5 4% 1 40 i &R
AT — e g B Y A B A AR B B0 L
F ., BT R AR A, R R RS,
SO AL UK A5 LR AR R AE . 7E A B 5 oR R
I AR 1 W4 30 1% DL A UK Sy B R A5 R FiE 1) 9%
R FFIE L0 JOE 5505 L 5 B A1 0% 1 3E 8 LMH
ML, H AL 4 A0S H B AR B R B O I
LV AL A5 R M A RS A L T T B R R
YL LMH 4 f g 5 8, o] S J5 WA iF 5 4T R
it

o BE P9 40 0 B % A AR A R R I T Y Y R
FBL. —J7 W, AT X IR 3 B L T v Y A i

Br gm0 4 OF 38 N K R &
FER: R T4, SPF X8 [l U548 46 45 R % B . 5 %
MR I Rk R A 1 RRX SPE XS G 8O M, Hifth 4
FRITRE S| SPF X % 9% » HHB-2 75 A JER Y 39 BE AL 7
FRIK 100 % » FIAG S5 AT 0O A UV 55 46 iF g B AR
120, e B HB-2 35 0k 40 S 1 M 4, fR X XS

5 — 5 T - BEIR I B A AN LA L RE A
% 7 B B R R B0 08 1 B R E R E
ARG L K A0 AL AR 5 10 AR R IEAT SPF XS
50 , HE— 25 T 9 5 10 BOm M L X & IR
U P T B 58 TS P T PR E B T,
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Passage of chicken avian adenoviruses in LMH cells and

pathogenicity of cell culture strain to SPF chicken

WEI Yanming' . GONG Wenxiao' , YANG Ying®,MA Ji',ZOU Zhong' ,JIN Meilin'

1.College of Veterinary Medicine » Huazhong Agricultural University sWuhan 430070 ,China ;
2.Wuhan Keqgian Biological Limited Com pany ,Wuhan 430070,China

Abstract In order to establish an avian original cells infection model of the avian adenovirus type 4,
and investigate the pathogenicity of the cell culture viruses to chicken,five serotype 4 avian adenovirus i-
solated in our laboratory from 2014 to 2017 were inoculated into the LMH cells and transmitted blindly,
and supernatants of the LMH cell cultures of each virus were selected and injected into the 4-week-old
SPF chickens through the leg muscle at a certain dose. The incidence of experimental animals was recor-
ded,the organs of the diseased or dead chickens were collected and pathological sections were made. The
histopathological changes of SPF chickens infected by virus were observed and analyzed. The results
showed that specific cytopathic effect caused by the group I avian adenovirus began to appear when 5
strains of serotype 4 avian adenovirus were blindly transmitted into the LMH cells. The viral nucleic acid
was extracted from the culture and identified by PCR,and a specific amplification fragment of about 564
bp was amplified,indicating that the virus can proliferate stably in the LMH cells. Supernatants of the
10th generation cell culture of each virus were selected for SPF chicken regression test. The results
showed that from the 3rd day after the 4-week-old SPF chickens were infected,some chickens began to
depressed,lost their appetite,became paralyzed and died quickly. Observations of the pathological exami-
nation and pathological sections showed that the LMH passaged viruses of HB-1, HB-2, HB-3 and SD-1
maintained the pathogenicity to the 4-week-old SPF chickens. Typical histopathological changes were ob-
served in the sick and dead chickens, while there were no clinical symptoms and pathological changes in
the control group. These results suggest that the LMH cells can be used for the proliferation and passage
of avian adenovirus,and it is an ideal cell model for study of the molecular pathogenesis of avian adenovi-
rus.

Keywords avian adenovirus; leghorn male hepatocellular cells(LMH) ; inclusion body; pericardial

hydrops; virus passage; cell infection model; inactivated vaccine; attenuated living avian

(WHEHH LB F)



