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5. 5~6. 5) SR HIL AT A WA T 45 58 S5 I 17 A= ke
PG4 3085 R BB K I TR K A s M B A 4
FRFEIUAR, S A = TR R — ke, 1E— 20 K i A=
BRI W, S A = 2R TR

FERARF s I = SR U R AT RO B
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WAL 20%~25% ) B Fr F, 45341 Y A 21 1 R
RS |3 —H s P AT 7R
2 TImBEBIEME

TE AT WG K JE AW E TR Bl
T TR EEB S A B A B A ey, A 2007 AR
2] 2008 4], —IuHaBHEEN A 2 500~2 800
TG e AN TR I, AR 22 /NSO b ks A b %
1 = T0% RS bh BER A% B8 MO BERE AT S50 —
SR IE R R 1, NI — L8 =0 AR g
B e S AN RS SO IR A S DO E &
J o IR g LU B fE 00 AT KO Il i, (R S AR
B EIE M) = JCA R S AEAH L, R I A KT RS
DR AL, 477175 e PR ISP i 22 ) AN W 8, A7 IR
IR 5 M A AR K o

B2 IES, — SRR B s A ]
DAV S — g, DR] b8 00 A0 B 0 R VERR
3 WEEKEEERRE

N T LA, NS I () A e B —
FIFH IS RIS PO G o 40 1 i, A4 10 R AL () BE
T LR DLy LA e/ M P RS 48~
T 14 5, Wi ek AR R

AR SN, 3 M7 RO ) A A R Ll
BRI, R AR RAT, R e =t i T ok
AR o — s A A IR 31058 8 fis (fEH] 3.5
TEEH AR 4 A LU BRI, BERE I 3L
R 7B A S 7S a8 AR A TR R DR G 6 22
P8 55 HMETRIFR L BT A o IR OB, SXFRE Bk i
= A IE R AR PR AR AR
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S KNG AN B, A 7= BERE A 7= 31 28
8 BNV, AORIE RERE EAAAL T A =R
4 EEBEEFHTR

M T REEZ R, e N R
TG 4% B 6 A S EE 85~90 kg INF— &% wh T
L. BRANKN, 1K/ I 98 PR R 1 e T
TP T 1EH M PEAK, (HIE AT I8 BIA 3, o 7
P A5 5 2% 50 3 J e 7=« 7 J R 1 TR R PL
)25, BN T VIR .

IERIGE S AREIL 100 ke /T H HIR &,
100 kg JEARYE ARG HI TN, PRAEL 2~2.5 kg/
R Insiz 2y, WG AR EUR S BE# 1 s gl
VI W1, 76 8 Hib /247 110~120 kg I, 55 8=
5 HAFF AR ECRP, B I 7 s N s FH A 4 L %
R » Jo B 8~12 h 155 A T AR » RS s )
FEHIAE 5~10 min/ K FCFP 15 RATE TSR LM
/N BE I OV AT R VBRI S8 Vi 5
5 BREILIEFREAK

AR KA RE B2 —FERAA 7l
W s A (R RESE B 53 W I A 0 T8 AT R4 A (P RESE
KIARIAEATEA T A IR IE S 5~6 M5 1
IRAE SRR E RN A IR IE S LR AT
8 SLLAF o HE A T ORFFI BRI EE T AN IR, G
JEHE K T RE I E AR ) CE RS OLR,
R 2.2~2.4 i), IR T KR
B, AT T AT IR o

TEARFE 20%~30%1) 1F & 58 5y [ &4k L, X
TR RN AR RS I 99 200 IE S 2 iR
NI R AR B A A AN EL IR BESE , B2 B IR,
IO TR SR ]
6 KHAKREAEBERRR

AN S B T4 TR, R BERE R
HARACHC 77 NC R o HEAT FARAS L A JE KB
AR RS ORI, A SRS
() BERE IR 7 3 5 A R R W AT, IR B
TRERTI

JOsz, RUMEHF RS EC I A A H 2
W A 25— VOB VLo IO, AL B0 R VR PO 2% R
TG, RIS RHE I 2 623 . BRI 2
TEAKE BARACHCIT, N2 i R4 ) —
VEACM BN MR — SO, BAT TR A ek
16 Y b B R A, ARl s, DL LUS B .

7 BEIEREL

RZ /NIESEHI A E SR, Pk sEiiA
o, BRI PR AR LU 2, (HAR 2 03 th U2 bl
KRG e AT B e TAE, N i
B A OB IR S, BIERRGAEE O
ST, TR P A A B AR (1) 97 8 g s DR A
Res DR S AT — AN IE R ) S B R
B [ B URR R AL B
LB 5 LI PUARZKF UG, Ui )] %= .

ANRFEINBRAAN, WA TR S P I8
SERR, BAERIEE TS A ORI R
2 HaTAT I e Ry, HLAEERVEI AN B Ay 195k
Bh ABLDEE e B
8 MRE#HIME RELRIE

RZ /NSRS E SRS, T E
FAREAS, oAt Ak, HEA ] K BT HEE
HOMA& A COEfEAE e, #EE H Hiil
SRS, HSX AR I A& A/ MARH T K752, (H
BORAEDL T s AR SIS B AEETH
P, RS EHIAR N G, W REIRAN K 45 1 (]
T ER IR AR, T3 IR AT, T K
BLI o G AR R AADR], A A R S RO A I
WRFRAS R, o0 B R0 A, A IR S Y ]
B AR PR Bl et 1, 6 R AR KR AF

TR Ak 5 1 6 o B — P S, 3k
TADRE) T RIS, I AR IAROR T R R IE
JaMR 555635 1) 5. FRUGI, n] LLIE b L,
i R G 0 bk}, FEIRREAT T, 38 21 A R R
DAL 45 | 2 P ) AN, Je IS 55 ) SRVA I8, 0 2 I PRI HL
CIER KWk
9 BABZTENMRE

AINIBE R IR Y, vk E AR AR 2, 45
] 8N, LAt 22 % R 2 ) Bl AR i i R DL (R
Yy—Aaoe, IR E 2 5 T, an L O R T AR
TR KR AT IR ARl T i o BE 245, %)
SUORAE S BT # A T Ak o AEARME IRRF T 22

B RORME TAE AR T 508, B3 2
WRAEK, AN, IF HIBEK IR,

INERERE Y, Tz T EAR N I
AR, R E AL DA B ) T, BN BV S A T
T, 40P, e ol B CREE FIERL
AP B, FRIAA R 3 D& DE H xR .
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FAETREERE 2009 5 (F 34 5 F 2

HRIFEESRMBELFERTURIXTE

pUp e

CHrsRAT 148 AL, Hred

FESHES, S813.22 XERARIZAD . A

TRIX TR SR R g Ll AN, AR AR
18, J& 5F F Ak, 2005 LRI T 51 HEAM K b
ARAT LR AN L AR, LA e R AR AT
PRI, PR LA S A L A3 AR AR T, 2R
K TdRE S5 LI R AR AT BRI A, 2D e B .
1 R FERFIRE
1.1 JREFEFRE IWE 1L
1.2 WEEFRAFRA FRHAES 3 R .
W3 2,

2 EEXRHREE

Bl 2/ H

e N Al R G TO R IO Y
4 0.12 0.45 62 0.96 0.50 0.60
6 0.13 0.8 62 1.0 0.50 0.60
8 0.16 0.94 4 1.3 0.70 0.70
10 0.24 1. 10 87 1.4 0.75 1.1
12 0.32 1.20 90 1.5 0. 80 1.3
14 0.4 1. 40 91 1.8 1.2 1.7
16 0.48 1.70 92 2.2 1.5 2.0

1.3 BIEEFAIFRAE WL 3. SLBRE
SEETRACE, KT R A R N AE T TR AR S
3890 20%~30%.

A f 832048)

XEHS; 1005-8567(2009) 02-0014-02

®3 BREXHEFNE

i H o/ H

Aee EOHME TG (UMGE HLER B Bk
(kg) (kg)  Klkg) Mcal) (g) (20 (g (2

3 23 0.12~0.18 1.2 2.8 167 2.0 1.0 5.0
4 28 0.12~0.18 1.4 3.2 217 3.0 2.0 5.8
5 35 0.12~0.18 1.7 3.6 233 4.0 3.0 7.0
6 40 0.12~0.18 1.9 4.1 250 7.0 4.7 7.5

2 #MMEFE

21 FAZE RS E L R 6
H AR 56.5 kg, TR AR HESL TN 2 E 0 72 b
e, BEDRP RN AP 4 2R I N7 150 g S ALIR
Bl 500 go SAHFECFP A Infaky 5~8 ¢/ke, BFH
ISINEE B 300 g/ Mo FhASELRRRASRE A FI AR
K, LSRR R 9 52 0 A 2 IR AR E AL RE o

22 WREEFE EHFEAHIE60 N, FIkE
34.7 kg, BT BN, 4T HAS 10 S IR HT
FURNBR AR 15 mg/kg, By 4E 1 25 R 3
7 0. 02 mL/kgo X HPH I, B HUG —AS H T IR

2.3 XIEETE M 2005 fEFFLE, #2007 4F 11
HE5 W,
2.4 RIEHA 2005 EAERPIFIE Y, FE

37 Pl i g TR S5 A SRR T JR T o ] 5 T AR

F1 EIRSFEFIRAE

A o/ H
i H A (kg)  MTHTEH(ke)  ARURE (Mcal) FLE 1 (0) 45 (g) 1% (2) (2
30 1.3 1.8~2.3 110~130 2.8 1.8 6.0
LTI 40 1.6 2.2~2.5 116~140 3.0 2.0 6.6
50 1.8 2.7~3.0 124~150 3.2 2.5 7.5
30 1.6 2.8 141~160 6.0 3.8 7.0
A= 40 1.9 3.4 147~190 7.5 4.3 7.9
50 2.0 3.9 184~200 8.0 4.6 8.3
30 2.0 2.5~5.1 120~250 7.0 4.3 8.3
WL R 40 2.2 3.0~5.5 125~280 7.5 4.7 9.1
50 2.4 3.2~5.7 130~300 8.0 5.1 9.9

Wi EE-2008-11-24
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750, 2007 4F— 5y SE G BEAEAE TR A — 2L IR
Ll B 3R

3 KXAAIEBHBEAR

3.1 MEREWN T RS R, KT
I WSTEER % AT 5 G VT E AR T 4 g
WA TR KT 20% 75 A .

3.2 AR R VP B A A RN T S o R
K%,

3.3 MRS 40 fEARRE I, R TG AR FRI TR R K
RAEWLRE 4.0°C,8~12 h Wl SET. )1, W5
0.45~0.5 1 H.

3.4 RABIEREECR, R RS REER IR

RS AU 0. 03%:# v 1M I W VERE=E AR BT, T
ARTNEET o S 28 bl E 2 o T K T 2, DL
BRI
385 ZHL 60 FARK A2 IR 89. 2%, 17 7K
112 J, B 185%. PIUL{ESZIRR  Bh % e
AR WIREREELRRL A R R, A B 1 EAR A
(RIS IR BEE I B AALAE, Tk AT (1 FH AN
REEIL 180 g/kg, TAIRMARUE L5 14k 2RI =
TCE, R e 2 AR B FIGRIR A
4 EXURER

PR A5 A I L 2 28 AS FAS b 1 2 J5 AR T
HARTE, 76 1.2.3.6 HIRIHTHRE ST, Wk 4.

x4 ETURER
EFWﬁ:kg
it H P A IDEKS 21 3 611
W XA N 2.7140.42 7.10£1.02 15.3042.70 21.47£2.00 36.10£1. 05
B 2.9440.58 7.25+1.16 15.1042. 50 21.30+1.98 35.37+1.17
A Hili 2 w 1.8940. 35 4.154+0.7 8.31%1.12 10.81+1. 08 17.174+1.85
1.8640. 41 4.10%0.56 8.29+1.15 10.364+1.90 17.10+1. 14

5 IMNESWR

PR AT I A AT, AR S,
ARIRSIRR, DUIRCRDH: # B, S5 A TR R, )
SRR I JUL DAL 236 o < ] 3 W PR 3 b5
it A W
5.1 BEAF HECHIHE R, ik vy scie 24 (1 2= 5+ 1
Ko BEWIZAT G W AR, TR M v, 2235
R W o A8 —ARAE 3 HIRRJA AR K BERL IR, 2E
PR FR S, DO 2 AR KR B2
5.2 EPREEJE IR DL R, BT B kAR
WEAT st — D4R, i IR A DR b
TR AT S, A KB RS I BEE T A
5 FRR AR A INEH S, $EI0 Tns 22 AP, DASE 0 &
FH W .
5.3 {ESCHGIERE, FRAE I SGE R AN, R
I FLBEE A BN MBI 8 e U1 o o+ £
AR 52 IR0 70 8 B, AP 788k RV Vi Vi, ZE G
DU G 355 i o A5 AR A B P A
AREFLRE ARFUR AR LS R 0 AR P sy
I ETYE 5%, W DM G F R E AR
5.4 SRAETAFRHRE RN TR B, 0 P AR
fit o S Rl DR RF T, B IR AT
TE BT FE ORI , B 70T T By 2 Bl o X A AL 22 (1

SESE T DAVE S 4k 3 AD3 DL AR RN B 6 1 14995
AL » 3 SR BRI VB F 2RI o 765 Y UK
PR BE, P AMUTC I, B G5 I, af AR IEH
IR A A i s A ORI D 1]
BIAHLET YR AL, e BER 15 L B IR R I
PERT AT 785 AL RE T o SEMA G S BTG 2 A0 2L
KR PP R 3R B A SR I R AR o A
R TR AL, AT o ORUEZS IR AR o

CREMEKBANEME OB EEEERE |

I H, “E RSP E AR R 863 1K)
B aam 1) UMV NS R Lo N OB TEST /IS X AR NI e
A7 LIS AR EL AR IR i S A A ] (B
TR “UR IR ) W BEZAT, Frdaa il AR h
AR AR 863 vk H I ICE k.

P ECAE P R R 863 tH &I “HE o FAI TR S
ARG SR R E 7 LI, FEIEN
AR TR E AT, FER AR &R
HATHEE, X0 SR i TG AR R e ) 1
E, MR RHETE 2 E G AE LA B — I 5
e TH HITT R HESNFH A B PO I UK M L 41
IS R, BE— 5 B PR P I R A 1 5 4

\jjo (fZ kU ttp: //www. gdagri. gov. en/)
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FAETREERE 2009 5 (F 34 5 F 2

3 B B R R S R R S 5

BLEMS, ZUM, AAWNER, MRArzh:, AEENI
GriAbANb 2= B R A BE, Wb fRE 071001)

WE. AROGRE AL LRI AE KRBT ARIE, ZREALE, ATENFEREES, &
PEMAEIR, SMT, STALBRLEROIETT AL REFIR, ALRERGIF B RBGIHHIEE
WHEAFE, EETZRNFRETMAMRETREINR, Hh;, TRHLFTARFREA L, b, £
PEAKAP AR BRI, B RIABIF AT Z IR R BIUEE P IT o B 3 L L AT KR,

KPR X, BEMIAE R REE; ATLLH;, RELTN

hESES, S856.5

fiif 227 Kouwenhoven 45 LU AEXS e
98 I S R T LS B A i AR R R AR G
TR A Je I 4 (infectious proventri-
culitis, IP),1994 4F LK, FEVLIRZ WL, il
AR A6 S () AN A S AL G e IR E R
(PIRAT , RIXS e i 7, 47 @t il 7™ B
Jpo BRI Z2E0 VA% 3 AL Y S
BRI E: (Ifectious Bronchitis Virus, IBV) 3|
G e AL G . 1Ak, B A
TATI S P AN R AP0 A b, HERR T 1200
J AN AR YR I rT ek . ARG DI E R R AR
AR T AL GL kS SRS IRk, FERh g
HHERS, AT TR 2RAT G SR R ) S o B
SRS, LLOAZIR N ER G DRI A E R A
1 #RtEAE
1.1 RRIRAAE SRR S RGPS E RN
35 HiEWIg T 2006 4 4 HK H b Rax83s. o
BEHRAE, 5 20 B, O™ =R IR, 4% 1:5
LB KRR (5 BER 2K % 3 000 TU/mL) &
IK, WFEE A3, 4°C 3 000 rpm 2540 30 min, BY I
TS SRR TR, B 37TCAEM 30 min, 4°C
8 000 rpm E.Lr 15 min, HUEFE XL, B 4 CUKEE
W BT B G5, 55 FIH TGRS,
5y T XS R
12 ANIRBFEBRE R HHEMGSY
IR, BATHA AL 2 58, e 79 H 1 HigdE R
PEAR AN, FENLA> R 2 41, Hirp A2 64 H,B 4]
15 Ho A A0 S S IRE 2Rl 1.1 i

s HEE-2008-11-21

ELWHE . MR XFHALELLFTHAA (YF2006401)

MEFRIRAD . A

XEHS; 1005-8567(2009) 02-0016-03

BEEWE (0.5 mL/ FD) LB 4L AR . 2 4140
3 50 R B T3, B AT I8, B IR i R0 15
R RER, THM G 5 2d.4d.7d.14d.22d. 35d
XF 2 AT I (A ALK 5 BB 41ARIR 3
FO s R AL o OB R A 2H JLAR 55 X
IR, 4% 1.1 o vEab B s TR ik p.
1.3 REAKLZFRE L2 P& RN B
AR S LA 10% PEAR /R S MR v il e« a4l
2w IR E A D) L 1L E e ta, G B
MELH LA

1.4 REFBETE  AIbnty B 4EE S5 5)
W ARAT B A W [e] SPF MR, BATIAL A 9~
10 Hif%o B 11 RN 1. 2 gl Lo 48 R s 45 %
Bl 5 M9 HE& SPF A9 HE (0. 2 mL/ IR) , 37CHEFE,
SIBR 24 h WAET XY, BER B 3 4K, il SR ik
FET NG DU RS A, AR M 5 28 24~144 h
(VIR FEW . SPF X R4k sLALAR 2 26 5 AR T % e
A DI 5 7] I 18 2 1 %o 4

2 HR

21 REBERF FETHERARIGSER ALY
TEFERNG 10 h FFAR KW, KT Hh 100%. IR
L5 AR I XS AEARL: 12 RS b Als , ™ o
AT DGR, SR VORI, e A s, 5L
TKFE RS 5 3870 95 0 I 5 P 5, 2P B HEGAL , 3 1
5 XS UR T Ty, ARER , A AT, WAL I S
. RS EE 10 h FFERZET:, 256 45 N JL ot
1220 2 CORE P RAET ) » BOEE N 31. 25%.
B 2H X 22 458 25 AR WA AAT I AR AR o
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B 1 #%/535dRERE
A USRS T E R

3 WIS 4d BB E (H.E 100x)
7 R 1 25 A A 5K 3

22 KRERIBENL 0SS ARENHE, MAELL
(RIS XD /N o HEF S 58 4 d PR BRI AT LR ) S
$EK (I 1), i T B J5E, S AT L RS L Sk 7K
IS , A7 KPR IS S A 78 IR H i, A7 PR AR JiE 2
ZURSEIE M 5, o (P 2) o iR
TP RFEE ARG S, i 010 i B E A
JOTERCR, B BE T 2~3 £, A1 (K iR
N TIRGE,  FLS ) B A AR A T R R A,
JERANGS » AT M 20 - LTS 848, LA stk . B
ST 5 %25 TR TE R AT WA

23 REBAR[FTWL LM)E 2 dREHBER
Tl s BeMt e 4 d iR R b R S AR T
FEILET AL 0 BR F T] A J2 AR K 5 A A
CRUPRGN A b B2 40 D 5820 A2 PESRAE (B 3) 5 i
Iy B FEIPE T T DLIRBE B v 1A iR /N b B ML
B  RAHI AIIAEY) (B 4) ; :eMa 7 d JRE R
T b BB A i, [T )21 22 AR MR AR
T, R R RJ2 MR IR AR JZ 38 WAT W S5 9AE A
1, IR IR SRR, IR T AT 22 R MR )
TR T IR B R RERIPEIR S . AR Y,
MR IR A LR AR PEIR L, 5 70 B i - A1 (1
TS ARG N2 58 4 R AEIRBE, IR FEAL UM 28 1
VB R RS 2B, 78 i A0 i 19 R T, T

2 BEMEAIRBERE
A AR (F2) , A0 A T

SN

R PN
v b R PR R g
%

4 HEMIEE 4d HIGERSE (H.E 400%)
JiR/NE E R I Mfrs Hh T WLZL R i

S BT 15t 27 o
24 REHBEE  HRIHEGIHN TR0
Bl EJEER SPF ISR, KRR 1~10 40K
B3 B2 I B WU S L X 1% X 41 4 Jif
ARG . R0 B JER I v 5 (New—
castle disease virus,NDV) fl/=85 | f&4E-S1F
J%i £ (egg drop syndrome virus,EDSV) . £ 1%
IR AL B fS, FT AR S 1~ 10 AR 57 25
YInTAE 1IN 2040 Mk A e . B AR AR
B, 9w B A A TR, AR AR
(1~2) log2 TFE &5 10 481 (7T~11) log2. 4
LRSS 2 AR IR AR A, S 3 ARTT IR I 4
SRR L, AR N, R, B AR
5 ARELSE , IARAC TEH IR 1/3 K/, B
SE DS Sy e VIS W S E /S T PPN
A9 18 R B 23 5 B W] H P NDV AR XS IR g B
B, HHXS NDV [P al 4 IBV BH 4 1L 3 491 1)
(FF RRTEEL) o DLERFIESF A XS AL Y SR R
% 8 (infectious bronchitis virus, IBV) #F
P, BRI AT BUIA K TBV S TP [P i, iX 5 5
HR O 1O 1 2 AR A [R]
3 iTtig

i 1 RN A G 1 SO 0 H R iz AT
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MR E AL e XA KA R RIS — AN, &

(g Fof v S 4 Ak P A% e, FL It TBY R 5[5 R
FET, T HI S B RGN 12 e O 1 2
M) P2 BRI P BE T R, TR PR o
AR R BT S I IR R B i 2 K
AR, SRR, B H YIRS RGN
T JE R ALY 65 22 S ) L R AN I e B, L
AN 2 ) G BERE Y, T B G 1 R, B %
K EAF BT AR, 0 A BR IR Bl i ™ 4
DR o N T SRIRYS 45 AR, 12 I J01 4%
BIVRT A 2R LW Sk P R RO, O HLR 1 R Ik
PRI AR ELRFEL BB 5 35 do 7575 B A I
B KO A DL R K AR B R R
5K N R RIRER o AEA IR AR SOk
TS HE R AT AR SO R, AT R 2B
Tlo B LIA LR WoR, N TR HIm 6] 2k
IE Ay Ml 15 R AR IR AL SE BL 22 98 Gt AR
A 98, ISR PR RN 22 e MR IR BT AL, 4 £ ik
L O vk TR R M i) i o 28 44 » B JOE S ot
AR VR IR SR S W8 o0 B R A SR
Ro WA AR, 200 R AR TG SRR
AR, WY 5 IR AR B A

o N N N N N N N U T U v R
B VB LB LB VB LB VB LB VB VB LB VB VB LB VB L VB VB O

(L#F 8 W)
BAT5087, H Spectra—Quad T e AR AL,
AN RIS o 0T ROk U,
8 T SR HE TR e 2 st b o SERRASIN A A
] LUK Spectra—Quad A% 2 4% [ 5@ 2IE LA
(AR b, AT HTR R EUREA, SEIA <3
Ftnr= i — SRR B R I A, FERER L 1)
LRSI 225 SR 52 8 1 T2 5 1 ) R
4 INGS

SR B — R &) A AL TR
Bl AR IR, ARG B A B
i), 3o % N A BEA 745 7™ g o 10 — SR
FERARE R IR N4 7 M be NI A 4 B 5 R ) —
6 ) R, AT TN A% T S8 S I DR R AR R, TN
SR PE AR AR P A (RN S E R,
SRR E IR A WA R R, SRR Ik R
HEV, IR e A A S RS B 2R AT A 1)
DI, RIVPABTF R IG5 e ook f It ek (e kel
PEHLTCTS Y oIk B I 22 A ) Ik B

5% 3k
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BETAEEY] R AgNOR R B 77 ERERTT

WA,
(R AR 5 8 BR 2 B

FE 43S, S858.31

AgNORFR YLy J& 9 B S50 5 HT I Y (.07 1%,
B HE SR A i 3 5 R AT B TR ) S s W, A
HERIGK A AT ZAIAE . AgNOR A i
WEAN—FRIEIEAE D, o f AT R
HAGME TG, RS IR E R, YL
FEN A K B ] WL/ Oy, I DU AR S
GRS PTTE AR T o AR s B S/ B LA 1 S Y
WCHRE, A/ (R B A PR AU M ) 8 R, BB T
7Ry AgNOR JBORE M o AR SZIG R 77 38 i f A
DI, A4 H AgNOR B €5 - 1E47 /N ik ifi 7~ L
0 1L AgNOR FRI-F- 3 T35, BUAS T 40l 22 IO R0 s Rt
AgNOR J ta J AR T AR 1) I R G 8 5 V04T T
PbAs o &5 B, SR 1) 1 a6 Yo e e v AR
T2 T AgNOR [Vl i 2, BEAt i Wi 1 7~ AgNOR
WORLIFRE T8 AR ik T, PR
BT P STHRGE ANOR B (4,7 VAR TE AN 22 [1)
L, U G (0 570 e 4 AR W T
1 #RERE
1.1 M
111 20%. 50%Ac4k TR R e Be ) PRI TE (a
WO A2 g I 1%HFER 100 mL, HnHAGEAIE
fifto ACIRAE . 20%. 50%AHIRHA (b ¥ b 20 g,
50 g AgNO, INAZ7K 100 mL Ac i, 4°C BEGAR-AF -
FHHH a W05 b Wi3% 1:2 AR ELTRA R
1.1.2 S%BRRAE A Z RO EE 5 gimi
BRIERAHY T 100 mL 7K.
1.1.3 B LBR G FL )
K ZTEFE 1:2 LR S
1.1.4 Ik A28 XSHALZ DL P ] e 24
h DA b, B0 P TRORE I/, — H R0 B i A A A 2
AR, IR 4 0om AEY) o V)R LB, DR
KM, SWE ST TR 5 min JEHER Yt
1.2 $taFHik
121 BMRE KR fof bk

36%UK B PR VW 5 TG

Wi EE-2008-12-17

MEARIRAG . A

0L, WHKR
c TR T

510642)
XEHS . 1005-8567 (2009) 02-0019-02

1.21.1 WA 100 mb B a6 A gednd, inos
PRIC 20%B4R TR 2 100 ml, T35 e
40 min, AWZEKIRE P 1~2 min, %604 LHR
FREN KT P B 5 2 min, WZE/K 7840 vk, B i
WS MEK, —HZRIE B, s s

1.2.1.2 PN 100 mL ERR a6 A gese e, i
IHC 50% A TAEW 100 mL, =386 4Lt 40
min, FHXGEACGRE MG 1~2 min, 5% A CHT FR Y
TR RE 5% 2 min, RUZEIK 7850 MPoe, B R RS
Wi 7K, — F2RE B, e A e

122 BhHEEE W S0%H IR HL K w00 (e
PIA I E AR IR, S BE Y 40 min, 5%Hi
FRERR BN K AW P o 5% 2 min, WZE/K 78 20 ik
B EERE K, — F2RE B, rh MR e e
123 BXEAR&EFEE KBUFETESX
mR G, B A S B BHRAARRN 1:2 LhBIR
BIEEIA B A 14 mL, B 7 mLo 37°CHEF T
JeHeth, 40 min. 40~50°C X FEMB/KPYE. V)
B 5% ACHR RN E 5 2 min BRFEIRE K, —H
AAEW], R IR

2 HR

21 EMRERLELEZX

211 H 20% B e TARMG F )G, BRI R
I AgNOR HURE I T ] L, RIS JUL o 5
R IFIRE IR B, BN RE 2 1F A, oA e
T+ AgNOR Fokr v 4.

2.1.2 ] 50%I1) HA e AW 3% H R 1) A 4
DR e AR R ORI E R B, HRR S (R
AgNOR F50kr Ay 2 ORI o 5 i AZ %o LU W Y2, 375 Wb
AL AHRARI S S PR A, U)ok e (1, =
R AR RN

22 WRFE®FE BRI EREAE, B
OB 0, AgNOR JIURE by P2 (4 JBUREIR , 385K P e 24
5% AR S IR YBURLITUE , 55 AgNOR FIUREAHAL, 1R
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N5 o DR ASSIZ G B 250 T
31 FEAEHLEE WELLE =M vk,
DA 356 e G taydidne b S, A A e o
O, Z RRCE S, 2 nT LUK 9 5K 45 v IR
TEL AT TAI R 1/3 Abo WL 20 mL
RITT o K TR R H Y 24 i R AR 1) A P i, I Lkt 4
T T E AR R R G RO T U b
32 XEBMEESREAEERNEESEH O
LA L A A S0 v 7 A (3B A 0L, i
TEAF AT SEI R A, AR D AR e 1 25 7 5 A
W5 s @K SRR AL 2= 277, i B 2tk id
il BO%NH R H KR (25 25Tkt n] , B 2l 7K R
B s OFEARSLK R, WK ke
3T°CEE MR A, RILFFITC I WX ), E i B4
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1. FESEE: AT 2009 41 1-6 Wk R 1,
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FAEBREEFE 20095 F 34K F 1M BEIKRK - 21 -
R E LS5 I 2B BE BTAE 1k 4 & iE 7K JiE
A, Moo, W
QL) PERIIN T S e e P sl by, PG MM 545005; 2. MBI, T4 T 510070)
hE4SES. S853.3 EEFRIRAG . A XEHS. 1005-8567(2009) 02-0021-02

20074F 11-12 H, FhOBLk AT 1t TG, BUAART 8, i RIS , B /> £ 8,

(13 3k 8 JIUe Ze A i) R V. PR R, ek e 12
W7 Ay JH-REEA , 58 53 A A HEL R 5 PN 40 Tk g R T 9
W25 5 R RC AR 10 Sk BURSh AT 6T, bR
2 SRA BRI TSN, Hofth 8 S/ REIYAT ] Bk
(RILre, BEVT 1 AR, R ISR .

1 & REIR
AR YN B RESL 13 3k, fATE 42~56 kg,

e 2-3 % S BAET 3 Sk B EERBLUN Bk
A, A s, KA, L= ), B

G, w3 RE L R B G, BB . A2 R
U, A BB

2 IREWRE

2.1 MiAELRTI  RERRSN BT R I,
Rkl 45 R 55 2 2% (VAT LR, & R R BIL A g
FAEANAIRERE AV B O i AR . JEY T
B A TR R e A9 e S T v I/
% BV A BEAR FER A BRARSE RS O (GG 1D, BEH
B TR AR T D RE DL S

F1 LMEREETEI LR ERENIERQNE

I H MEEl  MAE2 HAE3 MAE4  MMAES MMpEe MHAET MHAES HEE9 AN
1A B 2 (X 10°/L) 17 21.2  49.9  10.3 22 19.8 22,1  20.7 224 4.2~12.3
rhPE Sy IR A (%) 70 68 80 61 70 63 64 64 71
WA (%) 30 30 20 39 30 37 36 36 29
SUHZEZE TBIL (1 mol/L) 27.9 7.6 21.4 6.5 1348 10.3 6.7  28.9  29.4 0~7
)2 04T 2% DBIL (1 mol/L) 21.3 6.2 18 2.3 87.8 8.5 5.3 25.9 15 0~2
I/ PLT (X 10°/1) 121 81 104 323 75 80 110 220 240 230~670
PR ALT (u/L) 113 60 61 70 43 53 120 69 99 0~41
23 B g AST (u/L) 172 167 167 85 203 128 165 152 237 0~44
R TP (g/L) 60.6  63.3 52.7  58.7 56 76.8  76.7  52.9 59 62~95
FIZ& A ALB (g/L) 3.2 33.8 226 34.4 215 37 36.6  26.2  22.6  32~52
BREE 1 GLB (g/L) 32.8  39.5 30.1 27.3  34.5  39.8 40 36.5  36.2  19~27
28 GLU (mmo1 /L) 1.4 3.1 1.5 3.2 1.8 2.3 2.3 1.8 2.2 2.7~9.7

22 BE#WE #EEEHET BERE,BEY T 8] FRJ 00 JUE S JHIUE e U 5 8 U 48 4% B SR AR AR AR

B RN IR 2O 6, A RS o, AN
A1 FN A 3K, e K20 0.4 cm, JHEEH5K,
FFTTAR 55 T TRKAS BB AL, WARZ) 0.6 cm, T4
PR 7 AN o A T TR B LB JE ] 7 X, YR 2
5 cmo JB DERE S b WL/ BRI NG X o XA SRR
JUEH BLET YE 3G 7, FFAT AN [RIRE L IR K

23 WEABEMNSBESERE LRHEMENIET

s B E-2009-01-13

BT RmETR, WAT AR 15 IR B

=1

TETARAEAN B S . 45 A 2 kOB SRR R 5]

FATEOwRE 7 0 KA IR 7 AR AT T
24 HftteE  MURRREERICRIL, 7 B 5
N B RINRE LRI RE N LT 200 75
PURHEAT So e Ak, 45 R IR X SR BE (1 22 )
AT A R A A AR IR bR . X PR DK it
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FHE

2 Aty

‘o /o

57 M B RATRR AL Gk R MK — B ek, F

AT, 25 75 A B KA K bR
3 RETHK
3.1 I FETIEAE Y N ARG,
R RLRR BB, e s g, IR IR AR SR K & 8 a3 W
(AR, ITFIE st R ITA 2 B AT YN R, 14
SPUAR /N SRR 555 ], 3070993 491 JEF O 2 T A 2R/
F7 HE I A5
3.2 mEA & H I Fe o, kg
P AT Lk I B 5, A ™ E IR A AR A, A
TALIR U, 35850903 491 JHF P IR -3 AR S, IR S 6 e
RVEIGA:, Jo RN SR BE A, b R 41 3R AE
4 LU

ZRMm RREIR S50 S RS A 12 W o A£G, 38 2
Joi 191 - JIE BE 9 R0 40 Py B o
5 i&¥T
5.1 MG AR, i eI 4 Sk B ARk
ATHIBIRTT o MLHE 258l I I Sk Amie 1580 |
TR BE AT IO 2 5 I FH R 1 PR A L AT A
T SRR BB S VR LS ST IO ) B YRk TR
ARIFWBRIEAK . L B2y gz v 10 HEL B, B
ZAEIRA B S G AA o TR RIS, B H R R
P CHERR D BN E R (EZERg KT
Zx MR 2 2 2R IR D DASGE AT T RE
WAk, APPSR FE 1 og, ik 3 g,
%2 g, %MN40.5 g, %A1 g, ML 1 g, F
5.0.5 g, {2 0.5 g, RIE 0.5 g, ZkIPHL5E 1
g HH 0.5 g, %1 1 g, MK 4.5 g ¥ LikZyy)
B VS ORTY » S KENR » 1R F 20 e 458 1 S

ZEE

JRAREER 1A H o

5.2 fHAl 6 KNG R I R AR, PR Sk AR AN
JHE LAPL IR 48, 4L 15 K, R I 43 H R ki
MBS B2, e 1A H
5.3 AR BAR M R, BRI 7 A e K
RO, WG P DB S e SRR R, 7 R A K
LA TR,

6 BITHR
6.1 2 SRRRDIIT DI Re ™ H AL, 7005 %12 4

KA 2 RIET:. Hofth 8 SLEBREZ R 1 AN H A
7 AR ST IR, R 0 S b M 2 i R, T 7K
B, I8 RN 28 DR JRIBARTE 52, TS ST ik,
HBOU ., 525)5 1 ERET, R IR
6.2 VAIT 1A H I AR LA 1, 45 R
N AN B AT A8 IR H KT, U K [T A
EF K, /MRS (PLT) o I S IHAE 3%
(TBIL) . [AJ#EHZT 2 (DBIL) /K-F-34 1K 5 1F % /K
S, M7 AR RN A B TR T, BRER (KT 3
AW IE S (IR 2) o UiIH BB RE I TP 55 IH 3 %8
IEVH R, A L Re A9 21 G
7 INES
7.1 BFREAL R R E K 8 T AR R Ik
JaWER A, B, 2t R B
e I, S K A S5 1 B A R bR 5, HE 2R
A=A o A LR N5 75 J 08 A, A I8 7K
BRI LA o AR A L%, 17 SO AR
B, ks 2k s B oAz, W oA 2y, 7K 2R I8
(TF4% 34 W)

x2 WMBRBTELEEEELERENE

Tt H RfE1 MRpE2 JHpES THRE4 JHAMES JHAE6 JRART  BAES WAE9  ZEHEV
140 A 2 (X 10°/1L) 11.6 5.9  12.3 6.1 2.5 10.5 121  13.4 12.8 4.2~12.3
rpPE Sy A A AL (%) 64 32 62 58 66 60 60 61 69
WL (o) 36 30 38 42 34 40 40 39 31
BT 2 TBIL (1 mol/L) 4.4 1.7 2.8 2.2 10.6 1.5 1.5 2.7 3.8 0~7
) 04T 2 DBIL (1 mol/L) 2.4 0.3 2.2 1.4 7.7 0.9 1 1.1 2.3 0~2
I /NBE$ PLT (X 109/1) 819 319 361 393 251 225 343 281 231 230~670
5 I B ALT (u/L) 43 48 51 41 37 26 47 52 41 0~41
R W AST (u/L) 129 118 129 63 134 92 112 107 121 0~44
MR TP (g/L) 71.3 71.5 62.6 651 67.3 73.5 743 67.2 63.6  62—~95
145 9 ALB (g/L) 38.8 39.8  33.7 385 37.5 41 39.8  39.3  39.1  32~52
BRE T GLB (/L) 32.5 31.7 389 27.6 29.8 325 345 27.9  24.5  19~27
HATHE GLU (mmo1 /1) 3.1 4.4 4.7 4.7 3.8 4.8 4.9 4.4 3.9 2.7~9.7
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IEIE RS =0 pH EXF 8 B/ BA R IR Y B 2400

sy, TR EIRE, EANE
GHIFa AN R 2B R A BoR 2Be, Wire Kb 410128)

B, AR EERTT RINRRE sl AABE 4528 B AR NSRBI om, ARSI IR )
e B2 ik B3 Fo pH AR A ) SN0 0 R AR S S B R R B E R A S RAE. KA 2
ANREFRAAGREE, FAEF 4 AAIE, 48 R 30 B AR EARLE ZF NG+ 350 . ThiaEh
P ERANELE] 8 ALY, BALE ANEFL, BAFL 1AM E, 39°CHEHA 50 nin, LR A8 pH
S.0~T.0 8, MEeBB S &M A, pHS. 0 i, M e B 4%, 5 pHS. 0 thdk, pHT. 08F, M
FBEBICER B EW A (P<0.01), EHREHMESAS50~200 pe/ml B, HEHHEBKSTEHELTE
EARK; HAESEIME] 400 pg/ml, T I8 AT IR G BRTORE TR AR BRI E B3
A BZ R ZAANA, REAEZ ) EFMEE (P<0.01). £R2F: ARIFEAHHHAER, At
B E R R AR AR, BEARERT D A 6.0~7.0; A AEEAS T REEARIT 200 pg/ol, vA 50

peg/ml A& A,
KW piAE; SMEMR; AREE; ILBULAM; AT
RES %S, $858.31 XHARIRE, A XEHS: 1005-8567 (2009) 02-0023-05

The Influence of Phosphate Levels and pH in Culture Medium on
Phosphorus Absorption of Small Intestine in Chickens

XU Yun-jie, Fang Re-jun, Huo Zhen-hua, Jiang Xiao-feng
(College of Animal Science and Technology, Hunan Agriculture University, Changsha, Hunan 410128, China)

Abstract: The experiment on investigating the effects of phosphate levels and pH in culture medium on
absorption of Pi was carried out to provide reference for reasonable selection of pH and phosphate levels during
phosphorus absorption experiment in vitro with small intestines of chickens. Two experiments were done and each
had one single factor and four treatments. Sacs of duodenum, jejunum and ileum from 48 cocks of 30 days old were
randomly distributed to eight treatments. There were six replicates in each treatment and there was one sac in each
replicate. Each sacs were cultured 50min at 39°C. The results showed that the phosphorus uptake of gut sacs was
increased linearly when pH value was from 5.0 to 7.0, and the phosphorus uptake began to reduce when pH value
was 8.0. Compared with pH 5.0, the absorption of phosphorus increased significantly at pH 7.0 (P <<0.01).
Phosphorus uptake and phosphorus content were positively correlated when phosphorus contents in medium from
50p g/mL to 200u g/mL. But the phosphorus uptake of duodenum and jejunum began to reduce when phosphate
level was 400p g/mL. It was a negative correlation between phosphorus absorption rate and phosphorus content in
medium, and the difference was significant(P<<0.01).The results suggested that the optimum pH was from 6.0 to 7.0,
the available phosphorus content was no more than 200y g/mL and about 50y g/mL was more appropriate in
culture medium when assessing feed available phosphorus with the method of everted gut sacs.

Keywords: pH value; everted gut sacs; phosphorus content; lactate dehydrogenase; chickens

AN B AR AN B TR N A BOR (i
fiti EACREMIKIN o E A FRAE B RRIEE O B =7
ARG T LRI BN, 4o R, AR B K B
GEPWE VLT SRR AR S5 H IRPRE T 5 i BL
o3 SR A/ INBE SMRAE I RE I [ A1, 25413 1

Wi EE-2008-12-17

AR, VEE N TRIRUA S5 4L 05—, BT
AT REA R R IR 0, T 95% <A 5%
BRI A, B gR g TR , AR 2 A b
PG I 1122 A R S5 P Xt 40 i P R BCAR 2 £
— PR SR TV o AR TSR A AT, SEER A
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3 Fo pH ABAT R B KRB BOK B vt — iR A, &

Koy, EEYE, 2PrE M. WA F Xl
TTVESRVE 2 PR 250, BE nT LT 2y leAs, XRERS
BINRCR . AN REE O TS5 M IR 0 I LR
51NN R AN )N Y bTve SR LT eI
. AR, ARG ST L T #0E H Wistar f
SORBAE B, HBH & &/ NMa AT 7 ST
T LA HZ 5 VT s R S0 2 5 AT T AT
I AR o Gt R DL AT XS /N iR B A L, SR
HNEI I BETE VT 8 R AR, K5 IR pH (LR
B 80 I B AT R E— DT TR
ARRIGIRR T 55 IR WA [ % 25 12 0 pH B XS 55
PN, B AR UAE K RAT XS 4 3)
YR , T AN BV BET VT s DDA S5O I, 1B IS
B IRE FE pH AE B & AR b S i i

1 Me5RF®

1.1 REHE OFBHW (g/L) :NaCl 8.5322,
KC1 0.2982; @pH7.0 3l & K (g/L) :NaCl
8.00,KC1 0.20,NaHCO, 1.00,CaCl, 0.20,MgCl,
0. 10, 73 hnfeiZ 3 g/L Al L- & WfE (B L- 4%
WL 6 g, ¥ T 2818K 200 mL o, & 100 mL 5%
FEW A1 nl L- AEBEHR) s ©HE:
NaH,P0, Tris —HCI ZEMi 2, 4 — " filFE 2R 4l
fiE T (NADD « TA i PR« L IR \NaOH\ s HCL. 23060t
BEvEpH T R A 50 mL HETEHSE .

1.2 BEMEME 48 H 30 HB AR EMIILK =
BEANY, AR Er 12 h J5 S DKL, WY IR 2T I
I » B HE BN, TN 25 C AR RN 5 S
T, 2 g R IEFNG T, 4R )5 23 0l EHE T 75 1
“AMBEBL. 3R AU g ) E 14 em A2
A, 2 F IR I i 1) 5 X 14 em AcA, (B B #
TR N JEEL 14 em 2247, 20 BN AT 25°C
AR BT = A esH, RSO
ShBIE, JedifLmBE i, ARG R N
1.5 mL pH7. 0 ISR Al & K. FEA

Jii » G540 o — i, AR T 25 P 0 2 4 2 R I Y
R AN 3 , RN B 10 emo FREEHid skl
AR 7K NPT
1.3 KW AHZE OS5 % 50.100,200,400
ug/mL PUAN AL EE, 7S & W N NaH,Po,,
pH7.0; @ pH{H# 5.0.6.0.7.0 F1 8.0 Y/ 4b
HE, @SR 2000 g/mLo SR AN BN 1 52 4 Bifl
MRS ¥ it + 38 2 A nl i 5% 8 AL FE,
R 6 N, ANESL MG O
FHBEBEHLINAAT 30 mL AN [A) 4b FE S F2 I /INE T
SR B LS 0,, LK 55 B B, 39°C
ZAF R 80 rpm KBRS HEEFE 50 min.
1.4 BERWMISH BiFR5Ea, BURHEIE,
R 4 /> pH AR B[4/ N R I 0. 1 mL K5 9%
WO 25 mL LA, 20 A FL IR I AUl
(LDH) %5 J7. SR 5, U E H 3, FH 28K phijks
AN, T PERG IR, B AR 250 ml. f)a,
PRV LDH Lo B3k A5 25 LDH (1936 77,
FHEH 3 LUt ik s 55 92 v T an o R 2R
S In, AR T S B B A R
1 s /NS W
BRI A i — B WP AR o

Tk (%)= - - 100%
s e ) o0

(TR PR I 2 i — B R P AR i) I R
5/6

1.5 HBHiT o WL E s Ll Mean £SD &
7N, SPSS16. 0 # AR EAT B K 7 7 2= o0 b, H
LSD ¥EHEHT 2 LA, W /K PIE$E 0. 05,

2 BR55H

21 BEEXBRKAEmE MR L%, Bl
Y7 SRE KT TV R MAC 8 355 7 AR 5 P 98 v -
1, 50 g/mL IS 0. 1440. 02 0 g/mg. h FTFE %
S (P<0.05) . H+ 48 S5m0

WO (ug/mg.h) =

F1 BEEXBRK N (DH=7.0)

Hif7: ug/mg. h
& & (ng/mb)
i712
50 200 400

=37 0.2740.01% D 0. 3340. 04 0.3740.07" 0.2040. 08"

2= g 0.2940. 017 0.3340.03" 0.3840. 11" 0.2340. 09"

17 0.1440. 02" 0. 1940. 048 0. 2540. 08 0.27%0. 10™
1) AR A RR AN B R BA AT ERRFE (P<0.05) AR N BFEEHLFREH (P>0.05); FIFIA I+ AA TR

REFHEATEFMEE (P<0.01) MRAKRE FEHALTEFFEE (P>0.05),



Y AR A S A pH AR R B KN BE RO M B — R A, F

WREHER - 25 -

AR ZE00, 55 R i B SAE 50~200 1 g/mL 2 [H]
IF, P TR el R A R 5 g TR R OE A OGS
200 u g/mL I & Jizp Bt Mg B () 1ol W WAC B SR 3 e T
50 u g/mL IR I (P<<0.05) ; 2485 1 i &2
400w g/mL I, WROSCEE Beai R R T AR
200 1 g/mL I} 0.3740.07 u g/mg. h FP&$] 0. 20+
0.081 g/mg.h, MM 200 ug/mL i 0.38+
0.11ug/mg. h FF%%]0.23+£0.091 g/mg. h, %5
Wi (P<0.01) « MANFGBORE, Wif&EfE
50~200 wg/mL I, 3R AN T I IR A
LRl 2 a4 M i 3% 72 5 (P<<0.01),400 1 g/mL
N, =F 2 W 2ZRA L (P>0.05) .

1V B i RS R ol e ) R R A O
AW 2, T ®ESE 400 0 g/nl I, -+ s
170 M S T B R AT i FARAEG DRI A 1B AT AR DG 4y
BT o N 2 WA, 25 i IV T A Bl IR AL B 5 5% 7 R e
B2 A A e B i, R2 ik 0. 9842, 2+
¥R, R? 00,9098, Rl fk 25, R? 4 0. 8054

x2 BEESBREEZBEMEMERER (v Wldd, x: B

4o I 4 0THL E Z MIMEMEOCRIREE, =
Fa I ) R 2 0. 8597, 27 1) R? & 0. 8131, [1lJi7 1)
R? 4y 0. 8589,

F4 BEBSHRKEZ MNEEER G IICE x BT

50~400 /mL
W B _——

LT R
Rt =7 y=—0. 0019x+0. 7726 0. 8597
7] y=-0. 002x+0. 8096 0. 8131
7] y=-0. 0007x+0. 3692 0. 8589

50~200 1 g/mL 50~400 1 g/mL

BB
N L R L R

+ 48 y=0.0006x+0. 250 0.9098 — —
25 W y=0.0006x+0.265 0.9842 — -
(17 — — y=0.0003x+0. 148 0. 8054

22 HEFFRBEEXTE G/ RE R R M RN
N3 TG, B WS e B A R R B R )
T BRAR, [ — I BN ) Ab B 2 ) 2 S W 2 % (P<
0.01) o BEFRW B4 724 50 w g/mL I, B
FN AR R R A n 2y Bl (81.43+
3.58) %, (88.42+2.44) %1 (38.63+6.37) %; 4
WS ISR 400 u g/mL I, BEFIWKCE M+ —F5 1%
JYr %& 2 [B] iy oy & 53 ) B B (7,72 £2.9D %
(8.58+3. 41) %A1 (9. 5045.93) %.
BRI i S RS R 2 R PR R O R L
*3 BOBEXBRKE MM (%)
o

50 1 g/mL 100w g/mL 200 g/mL 4001 g/mL

48 81.4343.58" 50.0045. 40" 28.21£5.34° 7.724+2.91°

2 88.42+42.44" 49.17+4. 18" 28.7048.29° 8.58+3.41°
[l Jlp 38.63+6.37" 25.99+5.39° 17.78+5.87C 9.50%5. 93

B

1): FATRAFRE S84 AT £ R MEE (P<0.01), 48R
FRHAEZFREE(P>0.05),

2.3 pHXBERW AR R 5 AT 50, pH
5.0~7. 0 I, + 38 2 W F [0l g o 2 1 ol WA
et pH AE AR AN 0. pH 7. 0 B, BB mEL
o 2 = T pH 5. 0 I B iR (P<<0. 05) ,
A5 pH 6.0 Z WA &2 (P>0.05) o Hidf
W pH 8. 0 I, 45 A2 g o 3 () R A R
FRT pH 7.0 B BEROACE (P<<0.05) , 115 pH
5.0 F1 6.0 Z MR EMEZESR (P>0.05) . [
PRI i BARFRAIK, {5 pH 6.0 F1 7.0 2 1]
ZESFAEFE (P>0.05) , 3R 3 T pH 5.0 I
I (P<<0.05) .

BR IR pH A AN iz 2 ol W AT 5 2 1) 1R AR DG
IyMrat RN 6, W3R 6 T4, pH 5. 0~7. 0 I, JIg
BB S pH A2 R B IR IR AR DG, =
fa i AR R? 23 572 0. 8811.0. 8929 Al
0.8242. 11T pH 8. 0 I, JIZ % [ A W AL e FARAER
I, B BRAR T pH Al B 2 R PR 1A G
P, pH 5. 0~8. 0 i, R? 1 F5 17 201z 73 1) &
0. 1324.0. 1661 F1 0. 4980

x5 pHIBERUAI RN (S 2000 g/mL)
BT ug/mg. h

pHfH
5.0 6.0 7.0 8.0
=48 0.2540.05" 0.34%0.06" 0.36%0.07° 0.29+0.04*
% 0.2440.06°  0.360.09% 0.39+0.09¢ 0.30%0.05%
Al J  0.17£0.04*  0.26+0.05° 0.2740.05" 0.2540.03"

B

1): RATRAARF B FERRHATERRF (P<0.05),
HREEAHEFAREE(P>0.05),

*6 pHEBRKWEZEHEEXR (v: B, x: pHD

pll 5.0~7.0
b R
+ 48 v=0.055x-0.013 0.8811
2 M y=0.075x-0.120 0.8929
5 y=0.05x-0.067 0.8242

pH 5.0~8.0

A R?
y=0.014x+0.219  0.1324
y=0.021x+0.186  0.1661
y=0.025x+0.075  0.4980

B
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3 Fo pH ABAT R B KRB BOK B vt — iR A, &

24 pHXEFEH LDHEAREMmE MR 7]
H1, BRI LDH % %2 pH 52K, pH 5. 0~
7.0 B, KRy LDH v5 P R 26 MERR A, pH 7. 0 B,
FEFEh LDH V5 PR AR W 1K T~ pH 5. 0 I} LDH 3
Pk (P<<0.01) , 55 pH 6.0 Z A BEA W B 255 (P>
0.05) o MEFFRAE pH THEr 2] 8. 0 I, K5 F=ui+ LDH
T RSN, (B pH 7.0 I EREE, iR E R
AN 23 R Al gk B AR k2 KSE (P<<0.01)
MANFIBRAE, [l LDH i ) IS, )

WEET A (P<0.0D B+ 8
M2 B 227 AN 2 (P>0.05) .

B pH 5 LDH ¥ J) 2 [ R 2 v OC R L3R
8. pH 5.0~7.0 W, Py 2 1) S F7UAH DG, AHOCHE
1 = 48 W 2 Bl g 4y B J& 0.8756.0. 8488 FiI
0.8242, 1 pH 8.0 I, 5577 LDH 3G PE T,
DR, 3 3 PR T pH FNES 9 LDH 35 2 [] () 6y
A, BRIk, pH 5.0~8. 0 I, AHIC I N+ 45
[z 23 ) B4 E) 0. 4641.0. 3675 A1 0. 1917,

*7 AEpHEFER D LDH iFAH (KAL)

W B pH{H

5.0 6.0 7.0 8.0
+ 6 479.07£31. 57 407. 17+33.90¢ 392. 07429, 33% 416. 8422, 0°
ol 7 500. 20+22. 16" 410.79+15.67* 396.90+24. 228 433.15+15.83¢
17} 366. 70+35. 41° 300. 25422, 34" 288. 77434, 57" 331.06+24. 01"

1): A K #5454 1000mL 350k 37 CHERAEA 15 min, £RFARE T A 1pumol AEABA | N KBz,
2): FATAR 3] P LA R F 8% A THEE (P<0.01); MR FEEHEFRIEZ (P>0.05).

%8 pHSEMENZEOSHERER (v M5, x:plD

) pH5. 0~7.0 pH5.0~8.0
o Ltk ke R? et i R?
Rt} 7] y=-43. 50x+687. 10 0.8756 y=-20. 18x+554. 95 0. 4641
= W y=-51. 65x+745. 86 0. 8488 y=-21. 504x+575. 04 0. 3675
7] y=-38. 97x+552. 36 0.8242 y=—11. 84x+398. 66 0. 1917
3 g N 53 5 I (P<0. 01 . JEA AT g
31 BIEBMBRMAOBN U NBELR A OSPIILIAX, Yan O SR, T

YO RERY, ARSI S0 W) IR R W P T
McHardy %57 K /N T RSN R BT, 15
SNBSSk S, pH6. 9 IR, B A AT I g
B (P IG IHEI0 AT R R RER B, B IR
FRE AR 0~200 1w g/mL 30 LA, i PR IR B
o M R IEA G M A 2] 400 1 g/mL
I, b AR M R i i ) W R I AR T
200 1 g/mL I W (P<<0.01), EFEMLT
50 g/mL W Wi, (HZERAHE (P>
0. 05) , XA 7 T [0l W W e = i Ze e i (3R
1 FI3 2) s fE— s MTE I N, BAR B & 5 5
TR B S AEAEOC, (U, TR i 5 i
DURE UG ZR 190, T il I s (1) B84 N 02 B LA
(RIS 5 55 M il o i SR AR G (3R 3 TR
4) o WAFRGBEKRE  + 35 I F0 2 g i e Xt %

) Na—P Pp[Fl 32 B (A E XS 19 -1 — Fa i A s i o
(IR TR = M. X W, W+ 4R A
28 ST B WOl L3 - B TR B e e B A
TRLRIE: 1) 2 03 B A S AN 5 B et 8 75 S 20 23 4
I3 AR R B g 2 AR TR TR AR R
DLE 3 B3, s A ae = ksl R T .
)N e =17k Rl 7)1 702 51 7 il AR A 1177 AR 7.y
9 i AR v AR A AR R RE VA N R0 i 2 L
T AR W R IR D e, X T
(RRaE —3 . DRIl 352 b i G e, B
07 5y 3@ sk 190 Jigg By M i 140 N SR s o o

3.2 pHIBERWAIFIM HK 5 hl: 5 pH6. 0
7.0 AHEG, pH5. O B8 ()43 3047 H5ORH 32 332
TR R EMH (P<0.01) . 5 pH5. 0 ik, 76
pH7. 0 R, + 48 11« 2 i A 9] i o 8 P e 4k



B o F A pH A BRI BRI g Bl —IRIE A, F

REHA=R - 27 -

NG N 0. 121 g/mg. he MKFFRWE pH H90
F 8.0 I, 251 B R M BB R AR PG, B
Uk, 55 %W pH H 5 M BE R W i 2 R) 5 < n 7 R
LRVEIC R o XU RS /N AN AR R i e 18 2R (1 AN
A3z Hi WL pH B A B R AR . X 5
Quamme ® FI X /) iz L Bz 4 Jfa (3R &5 AL,
ﬁﬁ%j( LF_:'lM [11] . ga[lz]‘ [J_ljg[w]%l])\%i'é[m%j\‘éﬁ{ﬁ%?r&k
(pH5. 5) 45fF ki i KA . JR R : Ok
JES A B IE EAE pH6. 0~7. 0 FOPREE el 40 is
PEPFEAN AT FLRR e S0 L (2R A s LREAN ]
pH Z51F T 597 Wb LDHSE Syl 40, B5 97U pH £E
5.0~7.0 Z[aJIf, Kt pH (W THe, B5FM+ LDH
T JJERTERRAIG, 2 pH 4REEHG N5 8. 0 I, F5 R
LDH & JJ Ty b1 FRAR AR S 1) v, E A6 1T 60, B 9%
W pH 5 LDH 3 J) 2 [A] 52 “ U 7 G &R, BRA pH i i
BOA, AT BT | L 40 M b 25 O h BT AL T
4. @Na-Pi HASH D JCHUBER Na* [R5 ) 4E
pH6. 0~7. 0 I 1. @] e 5 IR 25 Fh S FN %
P SE A AN B T 20T DG TDRL e LA L 285 3
AR RE LR SEIAR 1 SRR R = BB R
P Eh TG AR o R, AN [FIRR S PRI EhiA 3
SR VAR P RS 2 P 5 R R B P 5 % e, LI
57 55 TR Ik PR o LA o v B A 1 T VA
FR K, TR, B3k S ™ ) 2 a5 R A P 0
R LA Bl o V5 P T R B 5% 2 AN R 7 i« (@DW]
ety Na—Pi Il B4 Ia B I R IR 45/ 0% . Bai
SEUTH] Graham 2808 4R 1, f, Na—Pi 1T %1
B H R — R AW — T s R R 7 71 Al
PEE 4 Na—Pi I iF s AT H AR — B4
1R — I BRI IE P41 S pH OB A 0% . HIEAR
AT SR8 /My Na—Pi 11 B 602 B R IR 45 4 %
H5 pH AR 2 [ FH0E , [F]I, Rp = A= bk
(1 B SFHLHAG frdE— P
4 %Hig
KRR, DA AT RS/ N AR B A1
IR A pH 2 6. 0~7. 0; JH ANl 33231 5 1l
BN, BERh a5 E A 200 v g/mL,
PL 50w g/ml ZE AU

B E k.

(1] KA. X B /Nt Z IR 18 IRTFE [D]. M 1Y
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8 OE. A IRIE A R A T IR R B 4l 3 AR P SR IR B 40 RNA, SRR RT-PCR 77 ik 4738 7%
IL-18 4 B, 45N pMD18-T HAk, #ATAFIME 5 oM. A IL-18 KA T 1% 3| &8 &4k PBCX
W, FHAAKRIIATE B col iBL21 # 474 A. MA4REAY, ZARd 603 MrFmax, ab—4
TR EAE, %0 201 NAKLER, AABIRZ IPTC S AL B4t H0F B4 59 KD haesid.

L WAAE 180uIL-18); AE L Bk

FES%ES, S814.8 XEEARIZA . A XEHRS; 1005-8567 (2009) 02-0028-03

Cloning of Interleukin-18 Mature Protein Gene of Cherry Valley Duck
and its Expression in Escherichia coli

GONG Peng-fei , ZHOU Qing-feng, SU Run-huan, ZHOU Mei-hua, ZHENG Zhi-qing
(Research Institute of GuangDong WENS Food Group, YunFu , Guangdong 527400, China)

Abstract: Duck Interleukin-18 (DulL-18) gene was amplified from chicken NDV-stimulated spleen
lymphocytes by the method of RT-PCR. The PCR product was cloned into the pMD18-T vector for sequencing and
nucleic acid analysis. A prokaryotic expression plasmid, pBCX -ChIL18 was obtained by subcloning the encoding
region of the DulL-18 mature peptide into pBCX. Sequencing analysis showed that the nucleotide sequence of this
DulL-18 mature protein gene was 603bp long, including a complete ORF which encoded 201 amino acids. The
recombinant DulL-18 gene was expressed efficiently in pBCX-DulL-18 plasmid transformed Escherichia coli strain
(BL21) after induced by IPTG, the relative molecular weight of the mature peptide protein was approximately S9KD.

Keywords: Duck interleukin-18 (DulL-18); Gene cloning; Prokaryotic expression

40 fg /> & 18 (Interleukin—18, IL-18)
S T AP SR BT A AL TR — T HE (%) 4 L e % 3 S I
1, R Z MY hae . IL-18 & e
77 IFN-y 3535, oA it v S i o
IEN= v [RRIA KA A LA (1) 40 i S e 7K1, R4
O I7 04 )k A A I 4 A0 ol Jie e e A AR
i AL S IPN-v PR Re ) L TL-12 B s
% . CA LNEFEE IFN- Y B)E 87, {21k £ 5
AR E AR MHC-T F ARIE, B a{E R
925 T PR — P e L ) B B A 7

TL-18 A 24 HAT 22 Fh G e 715 Tl e i) 40 i 1A
T ARIELRC AT T R MR . Bl
ALHE NFN RS Z Fhsh W) i) TL-18 JE A Ot 2l v
W, R YOS T8 TL-18 B FOAR X 5 »
H SR Y1) TL-18%%, Schneider 2P K

Wi EE-2008-11-17

T RT-PCR J7iE3R19 X8 1) TL-18 JE A, I st it
177 FR RS MERG I, UEWT T TL-18 HAT B
PEo K& IL-18 Uik S B2 W, BIH AT A
1E, A ILEE GenBank HyE Mt =AM (1A 25 18 )7
G, LG 2 ANE R L AN GRS M2 2% &R
IL-18 AT IR 741 o
FEAL YR L TR B K. B AT,

22 TR g 1 M08 AN S 46 45 R M9 Ml o s ™
(RILETEAR o 1T FH AL G2 1 S B A7 A G U
IR B R 4 3 D P K T DR RS vy 45 1) R
IL-18 1 k43 - R0 7E 92 1 S s vh IR iEE H &
P3RBT H AR, RO . O TR TL-18
VE R 5371 AR v s v IR BV E T, AR 00T
PEREATY TL-18 R (I RE I T 1 L v e Fi
Fik, Ay TL-18 B PRR. FH AR HE 2 TAF
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1 #efAEE

1.1 KR RS A AR .
AMV 2 % S i JRNA g 4100 1 771 \Ex Taq DNA R4
fift .dANTPs.DNA Marker (DL2000) 4%y H K% % 4
W) TR AT B2 A sRNA i 42 3K ) TRIzol LS
Reagent A Invitrogen 2~ &) 77 i s DNA Fr BX &¢Ik
PRI [AACR ) B [ Omega A+ JLER AN
] 23 A4l o v B T FH 344 pMD 18T Iy [ K3E 5 4
Y TREAT BR A 7], 524K DH5 a \BL21 1) AR K

i A T B AR AT«

% M GenBank & % [f] DulL-18 & % |7 %

AF336122. 1 ¥ul 1 XF 514, 1% 5| ¥) Bk #5 1R
603 bp. FIMARG ALK IEEH, 2 551 )IA
e M. 51 & B AW TR R+ (
TaKaRa) & . SIMBIRLTIRRITH 0. LiE519)
(P1) : 5" ATGAGATGTGAATTGATGGTTGTG3 s Fiif5 |4y
(P2) : 5' TCACAGGTTGTACCTTTCATTATGS .
1.2 RNA #REUK RT-PCR ##8  F fi% 20 i Jik
TR B Ji5 TG R U, F KR Hank s W BE% 2
U M 10 ml Hank s ¥, FH G B AR S 28 0 270k
FI R A5 321 540 B8R . FH RPMT 1640 41 fo 1% 77
F 0 M T R T A G R I . AR E T
5%CO, BE AR, 3T CHAF T REFR . IR B
I #5185 S A OB i 58 #: bk (NDV-F) Hi
B 1:10,1:100 Jo#EM i) « %55 24 h failcse
WY B 95,4 “C400 rpm &0 5 min, 7+ F
T, FH DEPC 7K B FUTHE  $% UNIQO10 A3 Tri-
zoL &b RNA Fh & 77 S HL B4 e 5L RNA

HY b3& RNA BV 1ul, JiA 1ul Oligo
dT) 18 fE A BEHLS 9, A 5T 70°CH#H 10
min, BEVK 5 min, IR 5 X J 3 55 I 9%
4 wL,RNA BEHIHIF (20 U/ L)1rl, 10 mmol/L
dNTP JREH) 2 0 L, JRA) I 37°C/K¥ 5 mine o
B MLVORTase (20 U/nL)1uL, T 42°C¥L# 60
min, F 70°C15 min Kif s, RT =4 3 B
#E4T PCR,

B 20 L #5577 cDNA, 25 1 LPremix Ex
Tag DNA ZEGM, BV TRUFLI9% 1w L, (b 4liK
2 50uLe KNMITEHZSEA:94°C 5 min, 94°C
1 min,50°C 1 min,72°C 1 min,30 MER, &5
T2°CHEA 10 mino [R5 37 JCABEAR I BT 00
RNV FE 50 L PCR I 10 g/L 3t JIE Wit

WEHEAT LKA I PCR (W45 . SRR I VK %2l
FRVE R =40, F BRIk 5 I [0 e PCR 7= 4)

13 ERFERESY%EE KWW PCR =W 5S
pMD18T # AR E T 16 C/K#T 3 h $HATIES:, KRG
¥4k DH5 o JESZASAIML, 755 A Amp 1¥) LB BEfiE--
B FR At BT, BRI R M 5 A Amp
(1) LB W7, 37 CHriz¥sss 12~16 h. $2IEHA
JFOREEEAT PCR HL VKA DU % 5, 5% PCR %78 A
Dull-18 AxJE PR HE A FHPE ) ORL, & KE R A
TR R J AT P HI I E o

1.4 RiE#HdEmwmeg LW F o0l
DuIL-184 LK 5, vt 1 v e H il (1 R )
—Xt51¥). L5149 (P1) : 5’ GCGGAATTCGCCTTC
TCTAAGGAAAAAATC3 ', ¥ EcoRI M) A7 s R 5|
) (P2) : 5’ GCCCTCGTTACAGGTTGTACCTTTCA3 ', &
Xholl MU Ao 4738t i) DulL-18 pesivil (1 2k
[Kl, & EcoRI Fll Xhol T U6 N R A% 1A 4 1A
PBCX ] EcoRI Fl Xhol T BRI 55, ¥4k 52 AT E.
coliDH5a, fifi ik H B b B iR Pk, 28 %y BR A )
i BB ORI e A N2 AT E. coliBL21, §ii &
N

1.5 IREMFSRIE K CEEMN TS
1 mmol Z ' EHHE M LB BgRy 37 Cid e, WH
PR B% R AT 100 mL FIARAH[A] LB 8%
Ik, BT CHEFR A Do fH A 0. 6 i, INA IR ZK
JEoh 1 mmol ) IPTG 555578 0 ha2 h.4 h.6 h
JEBURE 1 mL, 250 WO BRI, NN SDS 244 ¥
e, W 10 min J5, B EIE 4 12%SDS-PAGE
HLVK 73 BT

2 H#R

21 RT-PCR =¥ MR w8 75 5 Mg pg
S MO8 5540 43 B A RNA J5 , N RT-PCR 739
W13 3147 600 bp 1 1 45, HOK/N 5 UK
DulL-18 H FBe—3 (K 1)

22 EARMMGEMERE IR PCR =Y
alifl J5 e B T pMDI8T Ak i, AR Jia e Ak R AT i
DH5 a , HhHCE] 8 ASPBH BBV, &8 PCR 1 %5 e
#A 0.6 kb Aoty IR w4kt (& 2) , 13385
7 AN R P B 1 i 4R

23 FHWME WPRE W Dull-18 K741
DL 3. DulL-18 FERH 4K 603 bp, £ 75—
SERE I EEHE, e is 201 MEEER, Rk T EY
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B E N F 18 AR LS RMAL—ZNTE, F

g 23 KD #4453 (%) DulL-18 JE[H ¥ %15 GenBank
RN 3 46MY TL-18 JEH P A AT LR #T K
L, v BE Y DulL-18 J& [A ¥ 41 5 DQ490137. 1.
DQ522948. 1.AF336122. 1 {41545,

M 1 2

2000
1500
750
500
250

100

B 1 RT-PCR =¥ HikE
M:DL2000 DNA marker;1 RT-PCR =4%;2 A} R

M 1 2
2000

1500
750

S00

260

100

2 EARHK PCREE
M:DL2000 DNA Marker 1,2: E48/f4: PCR 4

1 ATGAGATGTGAATTGATGGTTGTGTGTGCAGT ACAGCTTGGAGAGAACCTCTGCCTCTAT
W RCELMWNYVCAVYVQLGEUNLT ECTLHY
61 TTTGCTGATGACGATGAGCTGGAATGTGATGCCTTCTCTAAGGAAMAMACCCTCCATCGC
FADDDETLETCTDATFSIEKEZ KTTLHER
121 TTCCTTCGGAATGTAAATAGCCAGGTGCTTGTGGTCCAGCCAGATCTGAACATGGCAGCT
FLRNVYHNSQVYLY VY QPDLIEMALA
181  TTTGAAGATGTAACAGATCAGGAGATGAAATCTGGCAGCGGAATGAACTTCTGCATGCAL
FEDVYTDRQEMNEKSGSGMNMNHNTFTCMNH
241 TGTTACAAAACTACCACACCTTCAGCAGGGATGCCTGTTGCATTCAGTGTCCGGGTAGAA
CYKTTTT PSS AGMNWNTEPVY AFSVRYVE
301  GATAAMAGCTACTACATGTGTTGTGAGGAAGAACACGGGAMMATGATAGTICGATITAGG
DKSYYMWCCETETEHGEKMNMTIVTRTFHR
361  GAAGGAGAAGTTCCCAAAGACATTCCTGGTGAAAGCAACATCATCTTCTTCAAAAAGACA
EGEVY?PEKDITPGES SV NITITFTFI KI KT
421 TTTACATCTTACAGCTCCAAGGCATTTAAGTTTGAATACTCACTAGAACGAGGGATGTTC
FTSYSSKAFIKTFETYSLETERGHMNTF
481  CTGGCCTTTGAGGAAGAAGACTCCTTAAGAAAATTAATTTTAMAGAAACTGCCAAGAGAA
LAFEEETDSLEREKLTILIEKTEKTLTPTRE
541 GATGAGGTAGATGAAACCACAAAGATAACTTTAACAAGTCATAATGAAAGGTACAACCTG
DEVDETTI KITLTSHUNET RTYIHNL
601  TGA

B 3 DulL-18 EEFFI S5HESEERKF T

24 BHEAMMBRIZE K Dull-18 BEAEH
JE DR 4 N R A% KT8 Bk PBCX J& . B N2 TR
BL21, HkHU B2 PCR %6 5 by WP va B 1, H
IPTG i 5461 6 h, % SDS-PAGE Hik )&, i W —4%
Iy 2159 KD (14, 5 HUE RARRE (L 4) .

1 z

=

()

[ |
g

20. 1 ' -

14.3 ™

B4 FixZEAK SDS-PAGE HikE
M: AR FBAREE G 1 AT IR 235 5 &3k 4h &
Y
3 it

AT 2k Akl PBCX 28044, ARG AR b
REER R ) SRR T PR B A . A S
PBCX 8 MA R ILE M7 F L4 36 KD, 1M
DulL-18 ik H 4y T 4100 23 KD, HiRisH
PRI YK S R 59 KD, 5T I, AR .

HAT, TS0 BRI a0 25 HS 4 /)N B8 1
JRTEPEI 28 . MO A5 25 TRV 3 ™ H IR 22 5 4
9o N FHAR G  B S BEAF AR AL 22 In) L, 0 59 75 9% 1
TR (R 224 ) i, RO 1 BEAR 22 A 0, (H e
U0 i S e A T 2 B BRI . i DR TR I A
A7 9% 1A DNA S5 17 B BT N I 0, ABATh A 4 v
Hobp gz, JEHAN M e Ok . TL-18 & —FlaiAT J)
(1) IFN- v 5570, LA 2 G v e ik iy
IFN- v (R 3ak R 3 i ML AA 1R 40 . 4 928 7K ~F- o
e, TL-18 W BE oA 92 1 A — i o 222 1 40 i e e
M), FEB& mH LR DTG ) 14 58 % v B E R T
R 2/ E F U7 T EA ) Rl B FH i 5

S &0k,

(1] BRIFAR. IL-18 AW 2a E et e [T, JLii 2 Be 4k (A 4R
RBEEIR), 2004, (04) : 10.

[2] Kikuchi T, Akasaki Y, Joki T, et al.Antitumor activity

(FH#EF3TR)
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EiEmRRE NS1 EENRERFEZRIE

-
%E B b2

(L FRpE AR B SL R s b, b

[T =

162, B2, E9P?
1000715 2. ) KA LN ELE BB BT ST AT,
JoA M

510640)

OE. AN, BAE R R A NS1 R B BT RAZRIA, FRAFUALERIA F 4, DLEIA MR R
PRty ELISA 3K &g 4| 32 hnh, RA RT-PCR ik 4738 HN, A 3R A m & 49 NST A H (693 bp) ,
S5im B B L% E pET-28 (a) My T 40 £ S #5 pET-NS1. ¥ E 40 /7 #:464L E. coli BL21 (DE3) % A& tm
B, VAR JE 1 mmol/L &9 IPTG £ 7R F) B 18] 8t 475 5 & ik, SDS-PAGE A& & & L X H L, F4
Western—blot A7 &3A FHeg 3/ be, pET-NS1 & 4B K AR ki &k 1k 8g NS1 B G ARzt o F M E4 4 26 kD,
1 mmol/L 49 IPTG %55 4 h iF & & KA 21k 2| 5%, Western-blot PP ATIE L RIAE G 485 Pa b
KRARFWRE, 5 R RERE ., NS1 B 6 RAZEEE T A R LR R L B A RE R

SRR,
XEER: BARREE HN; NS1; RAzkiA
mES%ES, 814.8 SCERARIRAD. A

XEHS . 1005-8567 (2009) 02-0031-04

Cloning and Prokaryotic Expression of NS1 Gene of H3N2 Swine
Influenza Virus

Li Min", Xiang Hua? Xuan Hua*, Cai Jian-ping?, Wang Gui-ping?

(1.Laboratory Animal Center, Academy of Military Medical Science, Beijing 100071, China; 2.Institute of ,Veterinary Medicine

Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: The NSI gene of H3N2 subtype influenza A virus was expressed in prokaryotic expression system

to obtain the recombinant protein for the manufacture of ELISA detection kit for swine influenza virus. The NS1

gene of one H3N2 subtype swine influenza A virus was amplified by RT-PCR, and then cloned into prokaryotic

expression vector pET-28a (+). The recombinant plasmid pET-NS1 was extracted after being transformed into E.

coli BL21(DE3) competent cells and was induced expression for NS1 gene with Immol /L IPTG at different times.

The protein expression was assayed with SDS-PAGE and the protein immunity was analyzed by Western-blot. The

NS1 protein with relative molecular weight of approximately 26 kD could be highly expressed. The western-blot

test showed that the recombinant protein could react with the positive sera, but not with the negative sera. The

protein expressed in E.coli BL21 (DE3) could be applied to discriminate the influenza infected pigs from the

vaccinated ones.

Keywords: Swine influenza virus; H3N2 subtype; NS1; prokaryotic expression

FTUBOE H AT G B 4 SRR 1 5 2
EPIRL o WIS G e T R B A0 T,
PAYERE N B, PURLLE A, BB MR8 A e HEIR
AP R, RIS FARK M i BRI
EVURR SR AT AL RN 737 225 P IR IR
YERL, Xt a3 PAE I BAT > E B s

BAR LR IS BT e R 9%
AR URA T, H I B i KR 2 x e g
TN B RGNS Wi BT, S

Wi EHE-2008-12-18

RIS o DRI, S N7 —Fofrn] A2 W N
e BRI A C RO 55 2 @ A
WFFUR], ARGk ST AR DA 9 R
GHUAR)— A EERIC . JEOw 5 IR A ™
PR U £ 4 B DU AN AR S A SR B AR
e RS AN B AR AR B LT R TRl
Pitkzss, ARG S X 2 S B i B
SERAIERE ™ AT A R R 5 AR A M i
NST FEPH, L] X o3 G B g e B I 7 S A
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BRSNS AR AR R R A —FH, F

(PP S NS Wk, S FRIE RS SR AN
FHAERE, Ay e AR IR JOX e o e it ] FEAK
PR AARIE
1 MBERE®
1.1 RAFME %K IE Ak pET-28a (+)
B AR 48 AV R 2 B 5 B F 5T P SI2 56 3 AR AT
BIFE E. coli JM109.BL21 (DE3) ¥J i~ 444 & #l
W5t 4 I P 9 T SIS0 3 DR AT o S0 S UL B B AR
A/Swine/Guangdong/01/2004 (IL.N,)
1.2 FEKF Trizol RNA #IZIAFIEEH In-
vitrogen 24 ] ; RT-PCR XA &) H Takara /A #];
I W) S A 2 B s e A ] N R
R O &8 B R ZE s A A PR A ] BRI
NN Sall F1 Xhol W H Takara 2]
1.3 Sl#i%&it M4 Genbank /A A7 [ HN, V.7
WO BE NST & (ALK 41, N DNAS-
tar SIBIH R, Berk IR A T R R
Y, o B s NI b Sall i Xhol
LTI 252

P1:5" “CAGTCGACATGGATTCCAACACT-3’

P2:5" ~AGCTCGAGTCAAACTTTTGACCT-3'

Bz Wi g SR AR B A B
14 REBE KR BEREE A/Swine/Guang-
dong/01/2004 FeFPT- 9~11 HE SPF Xk JRFESS,
STCIEE , IEE 24~96 h AW FRIEM, 1RAE4F o
1.5 RNA #2E %M Trizol RNA #3504
Ui B A5 EAT, MY I PR A b 42 EUR B RNA, BT H
FRIMLAAFZE DEPC /K AL BE
1.6 RT-PCR EF=MEE &M ANV % 1
TR Ul AT S B sk A I cDNA, - LA ¢DNA
AR, LA PLLP2 5 | HiiAT PCR 939 PCR e .
2 A K :94°C 40s, 58°C 40s, 72°C 90s, 30 /™ 1 ¥
Jii, T2°CHEH 10 mine ¥ I/ =WE 1%58 TG B e
HVK S E o 5808 IR 3G ) 22 B I m g 4
)5 5 PMD18-T B, 4L E. coli JM109 &
A GO 1 DGR BH A TR, B A ORI i
JERAEEARAT A W, BIPE 4 Ok Ay 44
k) PMD-NS1,
1.7 REFHMEHHWE DL PMD-NS1 Tk AR,
F1 Sall #1 Xhol XUMFYIFRAS NST B, ¥ NS1 J
B 5% Sall 1 Xhol XU K] pET-28a (+) & 1A
FIT 4 DNA JEREG 16°CER i, R WAL

E. coli BL21(DE3), 3k1% 5 H B v Be iy B P 41
JORLfr 44 A pET-NS1, X =41 Jsoki 47 PCR Al
1.8 BEHEEAMKIE KGPHTE M T LB W
PR FREE (50 U/mL RABFEEHR) , DA 1
mmol/L IPTG #5331k, 43T 0.1.2.4.6 h i
FETR A, 28 12% SDS-PAGE HLUKAY 615 5 11

1.9 FEFZYHI ST West-blot 2#F  H%H
His Bind Purification Kit B F5kAT 31k
Y aith, $ SCRRE A 21 1K) Western—blot J7iE 5
Wr &L= .

2 GBRE55H

2.1 NS1EBER T #E FRIUHE T RNA 5 )%
£33 cDNA, PCR § #9795 NS1 JE K. ik 4 e
NS1 FEF 22 700 bp (B 1), 510 v BEK /M
FFo W7 &5 S B B0k NS1 BEAZ 1T 1R 7 471
K54 693 bp.

750bp

693bp —p Bk

E1 NS1EEAKEKPCR I #ER
1. PCR #7732 = 4%; 2. 47 4F = DL2000

22 RIXFHMEK PET-NS1 WEE H P1.P2 5]
YIxFIE B Ak PET-NS1 541 ik #E1T PCR % 5,
FLYK 5 AT 4529 700 bp 19 H K45 (K 2) 5 H
Sall Al Xhol PRIME Py DIEXT PET-NS1 T 41 i fi
BEATIEVIRE, HUK S ) WL —454 5. 3kb [HERIA
& pET-28a (+) 45717 Fl— 42 700 bp H 1%
i (B 3), Svyas ;R —5.

23 NS1EERZREAZEANGHL WHE 4.
SDS-PAGE £ & W]: 7EZIREN 1 mmol/L PTG
FHFRIS 4 h G EARARIA LS S, H &
FIK/NAT A 26 kDo JFFH Ni-NTA i 2 (A i
fratife.

2.4 EHRIEEA Western-blot # il &
FINST glifb s (B 5) , i Ja, vl 5 itk
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I3 FR L T SR AR A B MR LTS & A R Y, )5
TRIE I RE e PRy, 105 MG 5 TS 28 1 (A 0 T
FRAFINST G A AR N (K] 6) .

1 2

750bp —p 693bp

500bp —

B2 Rik#Hfk PET-NS1 8 PCR£RE
1.DL2000; 2. PCR 3% =4

1 2

5.3kb

693bp

B3 HRik#fk PET-NS1 HIEBIIEE
1.DL15000 2.Sall #= Xhol Bty F ¥

4 6

3

P p— p—
——

— — — —

31KD — > w— R —
p—— -..1— £97 26KD

20KD — s ;-
- _‘_;_‘;

B 4 NS1EAZEBAREIESHE SDS-PAGE #l
L. Z G4 fEaT & Maker; 2. REFHF & E R,
3-6. F-FaFE 55 4 1h.2h.4h.6h 89%& G & A

3 it

NS SIS ARLE IR 1, S 890 4
FER, 47 2 AMTFCBAE, AT NSL I NS2 P 2
(1, JPTRIER FIK BAELE TR . (R

YU, TR AN M A% AR NST R AR, 7K
YU, NS T o] AZEH B b B, T NS2 {15
WA A BRI AR5 14 %43, NS1
R AR BRAE 0 BRI G 0, ] o A4
ARG SR AU, BRI, £ NST SR A TR R
Al RE NI T BB b o K AR U Ty
Pt i T ECRIIVER, E A B KRk
WIE RS T — 2 (P RIAE o AL B fE AE R RN &
Hi 9, X — R R R R RS R A S
5o AR KIEE G, e B AR E N
PR =4, DI, RS E e (NS1) A Hifkn]
VE RIS R B R LA () — AN B bR 1T X )
TR BE E ARG RN S P B e A 1
AW D HE A/Swine/Guangdong/01/2004 it
S EEIR) NST HEDAE AT i P AT T s il

1 2

31kD—>
#77 26kD

20kD

B 5 NS1EAZEAMMAL
1. B A 5F 8 Maker; 2. 2484245405849 NS1 &8

3

w

<+—— 2477 26kD

B 6 FikF=#A Western-blot &R
1. Z QM5 F & Maker; 2. 23X & G 5 At fif 7
;3. RIAEG 5 1AM F R

AWFFCIE ) pET A% R IE R 48, NS H 3
DRI 52t T A T7 e s S PR P2, A2 KA
WA R RRIE, RIAEAS EAE RS
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BRSNS AR AR R R A —FH, F

H AR 37. 4%. pET RIA RS RIAME AW H
His Tag #3%%, A LAE RIS AN Z M 5L 5 i
WFRIA T M, 2k 5 110 H I8 A & & mik 95%. A
PRI AR B TPTG, ZEAN A (] %) NS1 2 gk
TS RIE, 858 LR WA tmmol/L ¥y PTG 55 4
AN B Rk Rk B . X NST RIS ik
1T Western-blot Zr M IH,NS1T B HE ARG R
UF IS ROV R o 3XOh N — 2B X 4 H AR
Yo 55 RGP T S S %002 Wi ¥ ELTSA Biikiz
Wi ) S B8 T ARl

S % ik .

(1] JrREs, BAISEIR, SR, 25 8m e IMD. 55\ BRI, 5K
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L TR IREK e D SEK s Jo  SRARVEE U, D7 ek o
2 S, A0 N B 5T o IS i I RS BEL, 7K P
158, JE T RBORE 1) = A FEEATY . JATT B HLA J 5)
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IR AT SRS DRk X TR AR T AL 4K
KM CBIE) A R Ha7 P PR

7.2 EEXTRARATEAL A LR A L, AT
FI T H AR B HE S0 S 3 R SO A TR A
T o e, HA R AT W] I 10 3R S M e 2 i A
HIS, IF BAT ORI T A0 MBS HL 2T AL AR s B be
SRR BB 35 A R AP RO, 36 AT B i
SHREIIAE s B B S BEAT R JHAR B 38 iy S e
TGO TP YEAC A T = FHRE N T
AR A Ak R K R YT, R T ARG IR B
T S BUH £ AR 08 B Dh RE AR

7.3 LI ER A LR, BRE 2 HUH LN RIS, Sk
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FiMEE 2 A TRAENHSBALEAS G AENVSHER

i, PR, WEE?
510642; 2. 1 E AR EBEG /RSB EETT T, RIBIL
1500015 3. 519 7 FH Tk L0 X B 80K 7= Jy, e

(L AR RN RS B2, )4 )M

N
S R VE

M, LIRS, gRAELL ¢

Z5FH 413002)

 E. BRAHE LA ( POV RIRBITH % 24 RBEEE PWS) 9 ERRmER, CLIKL
BREKNHZFRE., AR PR B AT S PCRAGMBA LR LB A RREE 2R B GHERIAN
HATHAE, BRI, BTGB LB Fo L S ATHER, B BRERESE; POV RETIES
ETRpepRes. B, Wikd, EFEFSEF L) E5E.

EER ATRE; BERRE LA, KNS, KN SA

mESES, S852.659.2

MEFRIRE . A

XEHS . 1005-8567(2009) 02-0035-03

Virus Shed and Virus Distribution in Artificial Challenge Pigs with
Porcine Circovirus type 2

HE Yi-min!, LUO Yu-jun', Feng Chun-fu>, YANG Yan’, HE Zhao-xiang’, ZHANG Gui-hong'
(1.College of Veterinary Medicine, South China Agricultural University, Guangzhou, Guangdong 510624, China; 2.Harbin

Veterinary Research Institute, CAAS, Harbin, Heilongjiang, 15000, China; 3.Animal Husbandry and Fishery Bureau of Heshan
district, Yiyang, Hunan 413002, China)

Abstract; Porcine circovirus type 2 (PCV2) is the main pathogen of post-weaning multisystemic wasting

syndrome (PMWS) in swine, which caused enormous economic loss. In this study, the distribution of PCV2 in pigs
after artificial challenge was detected by the method of PCR and real-time PCR. The results showed that the sick

pigs persistently shed virus by respiratory tracts and digestive tracts post infection, and the virus was mainly resided

in lymph node, kidney, lung, and slightly in liver and spleen. In this research, the invasion mechanism was initial

defined, and the theory for the diagnosis and treatment of PCV2 disease was provided.

Key words: Artificial challenge; porcine circovirus type 2; virus shed; in vivo distribution

WA E:  (Porcine circovirus,PCV) 42
e R — P /NI B B, 42 4 PCVL F
PCV2 N, PCV2 RATIEWI YN G 2 RS vty
fIE (PMWS) 1) 3 22 8509 9 I, ‘& IR A2 AT O &
A TR IE BT BRI SRk L E
PCV2 &Y 2t 3 3 PMWS s sctE. Fsz b, 1
PMWS FEA% A4 A S B8 R I K 5 PCV2 Bt iR s 1
B I35 A PCV2 PUiR IR — 52 2 K 2E PMWS.
X9 5 )08 BT I, R A A BRI )
1 M B0 DL T S v R A DY 4 P e e
B PRI R A 1) POV2 i e HATIA 3 —
E BT 5 AR I RER -

AW FURBO M FEA A8 R PCV2 18732, £
SN TR GAR , 3 — 20 B POV2 S YLaf (1) = 22

Wi BHE-2008-09-11

TR as B Gy RS B IR B2 A8k HERES
T LRI 35 43 AT A, Sk PCV2 JE L2 W7 L Bl 42
AL S AR

1 MRER®E

1.1 ## PCV2-HLJ1 Bk th A8 AR b oK 2% &
W E 7 B R 28 d EREFE KK =049 0W B
TE AR S, SEBR TR I PCV2 FTik R B 1 < Go
Taq Green Master Mix Al DNA #2550t 71 &5 % il
J&F PROMEGA 2 ) Rl 28 T A9 T RER AR 4
PR /A7) ;Real-time PCR Premix T 544 T
T CRE) HRAH .

12 FHik

1.2.1 PCV2-HLI1 MRt Heg A TRE ¥ 10 3k
4 R ERENL A 2 41, B4 5 Sk, 43l o PCV2
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B s 2 RA LB HERARRAS AR S AR —TRR, F

RS (AR AL . PCV2 2 KR deFh PCV2-HLJ1 41
Mu#g 4 mL/ Sk G IS 2 ml) o 2 0 R4
G PCV2 (A IS IR 4 mL/ Sk G & UL
%2 mh) .

1.2.2 J PCR &5 % K2 & PCR EAN H &1
oo BTN E 7 d.14 d.21 d.28
d XF 5 AR S 7 AT -, 20U B DNA, F:57
ST PCR 59652 & PCR A PCV2. PCR J W
SR 200 L, Horp Go Tagq Green Master Mix
10w L, BRI 0.50 L, AR 2w L, K
DEPC KA E , YA B o § 3845 - 94 C TR 1
5min; 94°C 4% 1% 30 s,55°C B Kk 35 s,72°C 4Eft
40s,29 MIFR; T2°C 4EMH 6min, 12°CLRAF . 562
& PCR N ARl 25 1 L, FLrh Real—time PCR
Premix 12.5uL, b RS54 0.5 L , fitR
2u L, A1 KB DEPC /K AP, 2R G s 9 4 A
H:95°C FAZ Pk Imin; 95°C A8k 15s, 58. 5°C ik K
15s, 72°C 4L 20s, 83 T ZEE, HEAT 40 /Mg
W Ja AT S b 93 Hr, H 95°C-60°C  1min,
60°C-95°C 1min Z54d,

1.2.3 PCR #&) PCV2 AN 695 AAE  BR
17T —20°C K 1) Eppendorf & H - B L4 1 41
ZURE S, B L5 NN 500 1 L K A2 P £ 7K %
W K LA A0 oy WE B, S 53 VR RN UK, A 4 23 41 e

B 1 PCV2 AT ao#EERMMK

3 PCV2 A% i B4 Al ¢

W, JREERL T 780 B R A B SR K . HY
200w L _F3 k4 DNA, Bt J F %38 PCR EA TSI,
RIS N E il x gl g g5 1.

2 H#R

21 PCV2 AIREHEMIEKRERK . JRFBET
& PCV2 N TGN Jo mT L 2 48 K pl A, A1
AR WA oAl B RAEIR, BUEE 7d AN B AR A
40. 1°C, MXCEE 10 d J543 1 SKIEAET:, FAS K44
9 BRAR Ak, BT W T AR LG PO, i R
B oS (B 1B 2), A mbE i 28 (B 3) o i
ST R E R (B4

22 WHREE PCRIEWHN PCV2 BLBEWHS
;A AATIRE 7 d.14 d.21 d.28 d XA
AT RS AT, F PCR 572065 & PCR A5
WG PCV2 AAAMIERS . N 1 el AR Y, 35K
JLPCV2 J5 7 d & 28 d ARG E] PCV2 Y #E, Kl
g BRI PCV2 mT DL Job I R 3 R A 3 14T HE
B, I IR RF RS, R TO

2.3 PCRZ#illl PCV2 BB ALRAHR 40
WA 5718 PCR J 236 PCV2 JEGLH 1) 3
YR AL PCV2 Jg SR EATA I (K 2.8 5)
g BRI PCV2 5 #5 BT AE T 48 Ik L &
' U b PR T v > A




B F 7 2 RA LB REOHERARRAS ARG S AR —TRR, F

REHER - 37 -

®1 WHREE PCREAME PCV2 M ESHER

X 7d 14d 21d 28d
I i 21530 g g g g
Saglr IKEE Saglr IKE g Saglr IKEwE faglr e
PCV2 41 -V (32.95)? +(22.80) - (34.31) - (34.40)  +(24.37) - +(24.37)  +(21.0D)
X HAL -0 - -0 -(34.15)  -(34.70) - (34.60) ) -

1): “=” R PCR &R M, “+” &7 PCR & R [atk, “N” &7 R4&N,

2): ¥ F A CtAA AT E PCRAM LR (Ct{E>30 FAHMME)

®2 PCR#M PCV2 BFFHAKRER

bl L it i Ji i) etabl N e R b N i i
PCV2 (n=3) 2/3" 3/3 3/3 3/3 3/3 3/3 0/1

1): Amladk g = Fabe N4k / # o G4k

M1 2 345 6 7 89

bp

2000
1000
750
500
250
100

B 5 PCR#&ill PCV2 B IEHALAHER
M:Marker DL 2000; 1: .3 2: fifi; 3: BF; 4: 55 5: B9 6: FAUHE
4 T A AL 8 AR 9: v 1,0 AR 69 IR AT B,

3 IhNE5TR

WG POV2 JE A N ke, I g
PCV2 TR AT LLIE I I i 1 A A 2 A7 HEEE , 10
IR AA A, R R . A PCR
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