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Advances in Epidemiological Studies of African Swine Fever

CHEN Jing', WANG Xiaohu', HUANG Yuan',
HUANG Zhong', XIANG Hua', CHEN Jinping®>, KANG Huahua'"

(1.Institute of Animal Health, Guangdong Academy of Agricultural Sciences, Key Laboratory of Livestock Disease
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Techniques of Guangdong Province , Ministry of Agriculture, P.R.China, Guangzhou 510640, China;

2. College of Veterinary Medicine,, South China Agricultural University, Guangzhou 510642, China)

Abstract: African Swine Fever is an acute, hemorrhagic, highly pathogenic infectious disease caused by African
Swine Fever virus. There are no preventive vaccines and treatments for this disease. The disease was in Kenya in 1921.
After being reported for the first time, it was discovered all over the world (including China). Based on the relevant
data of African swine fever virus epidemiology research for many years, this paper reviews the global epidemic trends,
sources of infection and transmission routes, clinical symptoms and prevention and control strategies, in order to
provide a basis for the prevention and control of African swine fever in China.

Keywords: African swine fever;  African swine fever virus;  Epidemiology
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Biosecurity Management in Pig Farms Under the
Background of African Swine Fever Epidemic
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(1.Institute of Animal Science, Guangdong Academy of Agricultural Sciences., State Key Laboratory of Livestock
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Abstract: African swine fever was first detected in Liaoning province on August 3, 2018, and spread rapidly.
The disease has the characterisitics of acute, high fever and high mortality. How to control or even purify the African
swine fever has become an urgent problem for the whole industry. More than 50% of the world’s annual yield pig in
China, but due to low biosecurity of small pig farms exist, and large-scale pig farms in the biosecurity management
also exists deficiencies and loopholes, to improve the level of biosecurity management are necessary. By introducing
the transmission of African swine fever and successful cases of purifying African swine fever abroad, this paper

expounds the biosecurity epidemic prevention management of African swine fever, which is used for reference by pig
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farms. Under the scientific guidance of government departments, the biosecurity management system is established in every pig

farm, African swine fever will be effectively controlled in China.

Keywords: African swine fever; biosecurity; pig
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Research Progress of Infectious Bursal Disease Virus and
Vaccine in Chicken

Zhu si si, Li yong hong
(Guangdong Winsun Bio-pharmaceutical Co., Ltd., Guangzhou 511356, China)

Abstract: Infectious bursal disease (IBD) is an acute, highly contagious infectious disease caused by infectious
bursal disease virus (IBDV), which main infect 3 to 6 weeks old chicks. Since first been discoveried, it is one of the
leading cause of financial loss in the poultry industry. IBDV has segmented double-stranded RNA genome, that prone
to genetic variation to produce epidemic strains that do not fully match the antigenicity of existing commercial vaccines
and leading to immune failure. Therefore, it is urgent to develop new vaccines that match the clinical epidemic strains

for the prevention and control of IBD. This article reviews the current epidemiology of the virus and the research

progress of vaccine, providing reference for prevention and control of IBD.
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Rational Use of Disinfectants in Livestock And Poultry Farms

LI Zhenming, YU Miao, LIU Zhichang, RONG Ting, MA Xianyong*, WANG Gang”

(Institute of Animal Science, Guangdong Academy of Agricultural Sciences; State Key Laboratory of Livestock and
Poultry Breeding; Key Laboratory of Animal Nutrition and Feed Science in South China, Ministry of Agriculture ;
Guangdong Public Laboratory of Animal Breeding and Nutrition ; Guangdong Engineering Technology Research Center
of animal Meat quality and Safety Control and Evaluation, Guangzhou 510640, China)

Abstract: Sterilization of large-scale farms is one of the main ways to prevent epidemics. The aim is to eliminate
pathogenic microorganisms in the external environment, cut off transmission routes, and protect farms from diseases.
However, the use of disinfectant has many problems in actual production, and only scientific and effective disinfection
will have the desired effect. This paper summarizes the types, influencing factors and matters needing attention of

disinfectants, and provides scientific and correct theoretical basis for the selection and use of disinfectants in livestock

and poultry farms.
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Resource Utilization of Livestock And Poultry Manure And
the Current Situation in Zhanjiang

Liu Weichao
(Zhanjiang Animal Husbandry Technology Extension Station, Zhanjiang, Guangdong, 524000)

Abstract: The production of livestock and poultry wastes is huge; however, its utilization rate is low. Therefore ,
the resource utilization is the only way to improve the breeding level and build beautiful countryside. At present, there
are many industrial bottlenecks in the utilization of live - stock and poultry wastes, such as lack of technology,
equipment and efficiency. However, it is a common treatment idea to adhere to the guidance of green ecology , promote
the combination of cultivation and cultivation, cyclic development and market - oriented operation. Through
understanding the current situation of the utilization of livestock and poultry wastes in China, this paper summarizes
the feasible solutions and developed suggestions, in order to provide reference for the utilization of livestock and
poultry wastes in Zhanjiang and even in Guangdong Province.

Keywords: Livestock and poultry wastes; Resource utilization
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FLAKAG TR R IR (PLAE 2 4L) (500 me/kg T RRIR A
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R 0.30

T RPN

1.3 {AFEE

T 2018 4 7~8 A fERV L i it 17, ik
B T4 i HEAT DRI RO . e o 1 21
K, ARIWE], APl AR SE, AdRE
MYOK . BRERHTHRE S
1.4 JEIEHR
141 ARKMERE

RIS ES (B FRAD SR EE, 77
TR 1 F122 KA 0800 X144 25 HEFR R,
TR AT H 8 HE (ADG) CEY H R
(ADFD) SRR HE(F/G) o

14.2 JEEFRMEETEEL

IRI I ] 55K 10: 00 F1 16: 00 3 I ELAF45 2%
fii, $2¢ I/ Marquardt 55 (1) J5 1256 2568 E 4717431100
047 : ZEESILHORAR 143 BAE , REAAY ;2 43 B
AR AT IR AR AT 5357 IR AR, 28K
O . FEEIE 20, AT KRR .

[CRCEACAEIWEY =Y REL RS D88 'REPN
BO/CERATHE BB KA 5

M58 %= Y BT IR TS P43 2 F/ (CREF= AT
I REOGRIE KAL) .
1.5 HESITS SR

T I6 0P8 K F SAS 9.2 (SAS Inst., Inc., Cary,
NC) #4758 A Z J7 220 HT A1 Duncan 2 & L3, 45
RUEE bR UERFEIR, P<0.05 NER B

2 H#HR
2.1 (AT BRAR B XTI 0T 0 A KRR
=211

23l A, TR HE A3 ADG B &5 T
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TEERN P4 (1995-), ABL, WiHAEE, FENFFEMIMETI, E-mail: 932441456@qq.com
HEWRAES  AEHA2(1962-), #dZ W+, FEMNFB2W SN 1] . E-mail: hjxiong@scau.edu.cn
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Ko BER AR A 4 A 2 A/D # VS B 11 /)N
27 kg 2~3 U DIPRFEIEA ) E IR TR . W1
KBRSl ) %o YR ) R B R A, AR PATIR TG ik
BHTEY, (AR i B & Y 1) — Bk & 1
MR IE, ShHEEARD R AT,

FiT 3 KA H B FES 0.3 ml AYIEFTIEE F “Ak
s BV (LA “ LR AR A FCTR L 0.9% NaCl 1 5%
A BRI LA L 1 1 (AR B TS LU T 0 & A TR
W), LA IERK RS, R, Fah#h 25 sr e B
VR I Bz, B Lk R R sl A 0 AN T A S0
B
4.2 ERERNEBTT

TBITHTO K, FHICTE A= FRER /K whe iz T B i
AR, Ko K vk v AR IR P A0 % B2 v BT, il
J5 R AR AR 257K (5 ml: 15 mg) LR KA,
— KWK . WGITH 3 RAMRIE R IEIT, 2254 >
TN, PRI IR LR A A, RS
DLER 2 CBURY , MR EE R Y A, A DL
L

BITH 9 KIZSFEG I8 01, WUHR SR TV )
Wb, ZE AR HRAS T I, AN TR Bk, — R A —
WRFIDRIRZK, LIk, S RESTE A SRk
5

AT HE 13 RSP e MR 72, BB IE # 15T,
R EN N THRE, FEE IR, MOANTHZY, #9E
TN T EHAE R R s e i Be CULIE 3, B
H51 7).

FARBFERRESE 2 KO HHENHE
[

5 itig

AEXT T A IR R T 2e s &, 7 IR HG
HINCT T2 Bl 25 by SRR, X ] g e AR A B
5 WG ONYR R BN . IR IR TSR sh i 4
PP IR 296 B ER R B 2 0L, 0 AR EE 40
Mz A iz, SRE bt R LA dlEgy . A
[F A2, TCATE 3N )7 e FR R e 2 3R M R 2
FIATHRAER , B AT IR 7 i ) K 22 [ S ) (H

Uil = FEFP AL EE ), 2 AN b R FRAE IR G DY
BT ERAE AR AR A RIME . FEAE TR R AT, —
B L 22U P 2 A /N R A 25 50 BR IR PN S-400 M
ST, AReM A R A SOAE TR AL B
Sh, B Kk AT IS sh Y FE e SR A5 L A RS 45
ST G L 1 A AT 403 18 5 9 ) 2 SRS e AR R S
N, REOZ S e A 5 K AT Ry 5 BRI AR AR B
il sh AW R W, A ik SRS
FHUFLZMIH B, X8 A 58 R i 1H J2 2
HeARFENRRE Y, HBOA R, 15 BOEPEDE SR, (%
S 1 A B 1 A BH A

ArH: R A B SR AT 3 Y WL
i B I R S H A IR T Rz A, B R
TSP, TE SRS LG ARREAR 5 WL B SRR VERKR
g MR JEZK I (SRR b R A A B2 R, DL R AR
ZE R fa FEIR L A AR X BB AR — [R] e A s 2T 45
FRZ AR AR Z 8507 o FEIRE Y & A
B, — B & A SRR AR, BTN
RIEGIER, A0 f L2 8 23 2,
I, TEMEEE bR S B I, B e B M
BT AANTEAE DL WOR 2, FEIR YT I
BUSI, RS S AT, SR R 1000~
2000 TU/kg 1A &,

BT ) R 8 2 PR A ) R A B 2 i
B, ARASJE R Ak A 2% A = 5 R A 25 I T i 4h
MuAbA:, (A5 B 7 T R 5 e S DR O B
HAIE AR . Rt ZEHBSIE0F S BIRS , i
T4 R R AN 1~2 YRR S T4 A K8,
HAUWE N EST, B3 R —0, RIS T
HRE

B 3k

(1] Allitde 280455 . (MITCHEI M A, TULLY TN, Jr, #).
HFAE SR ATT-SMR S IM ). Rt ELSEVIER H RUAF
2013.

[2] DOUGLAS R. Mader. Reptile Medicine and Surgery [M]. St.
Louis, Missouri: ELSEVIER Inc, 2006:326-327.
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JHREBREEME 20194 (% 44 5)5 3

I R R iE & E Bartha-K61 ¥R X4 iR 1T H#RAY
RENNFR

RICHH, WK, BEE, ARaRi, BUARE, D00, 5258, 227
AR R 25 AR A BRA R, TR T 511356)

1 B AAF AR AR B 69 95 A B B AT M Ae i IR G BT AT B AT S A, ATREIZ
95 G STHAE R A (PRV ) IRAT 3 AR 69 4R 37 20R . B 3~4 A #5 PRV FTAR IEAT R, vA 10°0 2847
F 42 (TCIDso) 1055 TCIDso 1070 TCIDso ) & 4247 %% PRV 7 9% ¥ (Bartha-K61 #k , 45 /X.48 i,
R, )5 10 diE F) 44 09 2 18 40 Fo B R AR AR [R 20 A PRV AAT 3R A (GD AR ) 5 &, Al 2 )6
Y FARKT, IRFHEE ORR e R RFRE T, R BT o Ig 4RI % )5 7 d PRV-
gB FLAR 3G 210 ; BAP 7] B % 9% 20 Fo B IR FUAK TR LR BE 3 2 PRV AT IR A U, MR BHAK
JRAEIR Ao B TAL, s LA LA RaAb 2K, RIEA S, AR E 100%(5/5), ot F80%
(4/5), FeT WATIEA & EIRFT, & Fn i 7t KA, AR 225 09 B A JE K% 7% 9% 9 (Bartha-
K614k, R 20K ) %% # ) 7T 3+ PRV AT 3R AR AE R AT 89 o 98 1R 37 .

KRR A IE R A E R
PRI

Bartha-K61 #k (X 28 LR ) ;

PAE R IRARAT AR ik

hESES:S852.65 XEAFRIRAG:A  XE4AD:1005-8567(2019)03-0040-04

PAAE K 9 2 1 P8 A R 9 9§ 2 (Pseudorabies
virus, PRV) 5 |2 i DL & B0 2 56 I 4 48 oy 35 %2
FRIE ) —Fh 2L Y9, H RN 30— s
Y P S S TR R iz ) E 2T B, 2011
ALK, PRV AT EERR tH 0 T HERP AR BE AT I AR 5
FBE SRR S 2 BRI RS T TR, G
] SR ISR SRR A 7 O A R 1 B 458 B S 3
FFE Ao H TR AT R e 16 5 1 B vk DA 2 Bk
Bartha ¥ 321070 A5 HRAEFRIEA BRSNS s ik
PEW 7 i T RAT B AS BE PR L e py RAP 100
i DR 8 FHE B G288 AR TR BB, T 2R A A
Yyl 25 e dn A BR 2 /] T b 122 A Fe e H g
Jr M R4 i 8 DA R 1% 3 1 (Bartha-K61 £ , f%
FRANRRLIE ) | 120 B2 R R 52 L (ST AR A 4t i ]
B SRR AE N PRIE TR A TeTE g L AR
FE ) — A EE T AR R R AR

s B #5:2019-05-19

Ro BRI BE 7 A > 1000 2 21 4RURk L 5
i (TCIDso ) (N #EAR =210 TCIDso) , A& PAFE R
5 175 5 T FE R ARME 1Y 600 35 LA L, 7E A 52 Z i 28
R IAEE T AT R AR g R 12 ARG %
AN T) B G 2 390 it S E A 15 R RIS e I BT A1
AT T BCERRE , AP X PRV U4 T3 B
HOFP AN

1
1L1EHE

$& AT R T35 B ¥ (Bartha-K61 B , /& 1040 g
U5 F T AR A A P 245 e 03 B w4
1.2 KRR ITEK

Yeag AR R IA T9REE GD AR ) AR A AR
Wy i 25 B A A RS B T 2014 4R 16 R 545 4%
B ME RORAE . TR E BEH TS 5 5tk

YEE R 2 CAR (1960~) 3, ) AR BN ARL, w0, N FLEY A SR TAE, E-mail:wuwf18@163.com



H A AE R JA 7 & % Bartha-K61 ARATIRAT A4k 09 SR A A 50-F A8,

HITR - 41 -

GeneBank %5 5§ [ 2014 4F J5 43 #5 09 PRV [R]1 VR 144
99.7% ~99.9% , LA 108°TCIDso/3k 2 Fh PRV - gB Fl
PRV-gE #1014 B M 5 mT 005 21| MLl i DA AT R 9 s
PRIEAR , Horh 4~5 JEIIE AT A& 05 3% 100% (5/5) FE T
R 80% (4/5) ,5 H WK K9k %8 100% (5/5) LT %
20%(1/5)
1.3 KIE%E

203k 3~4 SRR AT 48 , 208 B SR 2R
HE (PRRSV) 35 7% (CSFV) 3 D AE K955 95 7%
(PRV) . J& 41 /N5 75 (PPV) F1J% B 35 5 75 2 )
(PCV2) Bt J5i A I 4 24 [ 44 , H PRV -gB #1 PRV -gE
PUARGIVE ;5 5k 3~4 JANBARBRATH , b S sig ik i PA AT
RIF NG ZE H (Bartha-K61 £ , 40 M IR ) BE5& B 7=
f¥%% , PRRSV . CSFV . PRV . PPV H1 PCV2 $ J5L K ]
BB, H PRV-gBHUARBHTE . PRV-gE LI BT,
RIE T AR A Ay il 25 e A A PR A /) H E A 97
1.4 35|¥

Wit PRV gE B 519, EWF5I ¥ :5 -
AGTCTCGCACACACCGGGGTTG-3" 3 R 14):5° -
ATGTCGGAATGCGGGCGGACC-3" , A= T A T
(R ) A BR A RS .
1.5 FERFA

PRV-gB PRV -gE HT A5 M 5] &, 18 5 26 ]
4 IDEXX AE YR 28 w5 56 P AE R 9% 8 PCR
R &, W A b st 20 o = shW B e A B
23] DNA $EBGR 5] £  PCRAAH & A RAR AL
BHEARRAH]

2 Fik
2.1 REEEIT

1420 S T BHIE BT AL 44 (PRV-gB Ab PRV -gE
Ab BT BEHLAY N5 1~4 40, F40 5 3k 85 5 A B

TRYURAFS% (PRV-gB Ab FHYE \PRV-gE Ab B ) %
HEESH . B3R LN A B.CHL) 5
)4 S B LA 1 5 2 mL 57 1080 TCIDso ., 106%
TCIDso . 1070 TCIDso ) %& TAFE K95 16 2 1 (Bartha-
K61 bk AL ARG ) , 55 4 40 AR S e Xt Al 56 5
PR EHIR BRI . )5 10 H, FI PRV AT
SR GD bR (1080 TCIDso/mL/k ) , &2 K
FEBALP ST o A S MO LR LR 1, 300
TG TFIRBTIAR (gE Ab) AR5 L2 2.,

1 REESARRRSFER

s 415 KH PR By enili

1 g A4 5 10°°TCIDso/3k  10%° TCIDso/3k
2 HPEBYL 5 109 TCIDso/3k 1080 TCIDso/3k
3 g C 41 5 10 TCIDso/Ss 1030 TCIDso/3k
4 e tpe Xt B4 5 / 1080 TCIDso/ Sk
5 BEEPUARRMA 5 / 1080 TCIDso/ Sk

22 IR G R 2R

WA ML 14 K, B R LA 5 RS A
ML, 2 H IR I e S HAER .
23 EmFEmER

BPEIE S5 4.7 d 10 d EFTIRE R I, 4 2 I
T8 FH IDEXX HTAAS 57 46 PRV-gB PRV -gE
P, ELAARBRAE RN ZE S Fe A 7] B Ud B 3k
1T PRV-gB WAL RFERE W BE DL, KT 070
B, /NF 3055 0.60 Jy BHAHE , Z (8] 4 7] 5%E ; PRV -
oF M PRAE RSP dEHUiAR , KT 0.70 R B, /N R
Z5F0.60 M B, 2Z 8] A ] BE
24 ERBEHIPCRETE

W 995 TG PE T B 3 45 B AR I, #¢ DNA
PR S U] F PR UK #E DNA, #5177 PCR Y3,

£2 RBEBRAE(gB Ab) RIS

G5 251 BN BEEA (gB Ab)

1 HE AL 5 1.01(-) 1.07(-) 1.05(-) 1.03(-) 1.10(-)
2 B 5 1.01(-) 1.05(-) 1.02(-) 1.07(-) 1.10(-)
3 G CA 5 1.07(-) 1.08(-) 1.08(-) 1.05(-) 1.17(-)
4 A e Xt R4 5 1.04(-) 1.07(-) 1.12(-) 1.05(-) 1.07(-)
5 BB BR M4 5 0.07(+) 0.05(+) 0.05(+) 0.06(+) 0.05(+)




C 42 HBER

HARAE R 95 7 9% % Bartha-K61 B AT 7 AT AR08 08 LN AR -2 A8, 5

FLWFEF : 98 °C 5 min; 98 °C 305,55 °C 305,72 °C
30,35 MEFF ;72 °C 5 min, BUPCR F#HI7E 10 o/L
DR WEEE I L H UK SR o
25 PERFFEEFRE
(OSBRI o i (R i <55 )
Z/0 2 HARTEAE40.5 CUI_L, [ IR B4 2 B i
FER 5 (2) 474 HH B B 0 %) b 2 bR (5% 2 3 L JRR
L DUCELI A RO AR BB T FFA LA L
24 IR 1 45, RIAT R &0 .

3 H#HR
31 FERNEIERMELR

g% A B C AR IR B RS il AR AR
PINER s BHESUA I A R S # B AIE 1A
ARG 2~3 RFSA TH e, (B35 K ik 2
40.5 C, F 78 Ry AR A& CUWLIE 1, BIDLES 51 00) o W
FWIEEH T S0 E A B CLHAERIFEH A BHPEZH R 56
FEIAAET | S I G SF I e i . R
B g2 0T HRZH 347 H B AN L% 6 R S5 W] 0 A el 280 AR
IR TR, A NZAF I RAE AR, 4/5 58T (LA 2,
PSR 52 5T) , R vl LA 1 8 SR8 A5 R AN
[RIF2 R FE A, DL 3 (AR 52 11) L3 3.
32 HERER

B A B CAHIXIAETERILENS 7 d PRV-gB oL
TR S4 5 Sy PR, R B 88 0 B VR B A4 PE A 2475 4t 5
PRV-gB iR BH I , ARG e X B4 PRV-gB Hii/A— L
B . AT IS A e BITH] PRV -gE BTiA S
BT DL 4 (& LA 52 51) .
33 PCRYBETELER

W KR G L3 94T PCR Y714, 5 PRV GD Bk
TR AT 448 25 1802 bp [ 5545, P2 K/ i
A5 RARTT, WIR 5,

bp
2000

1000
750

500

250
100

1 : M: DL 2000 DNA Marker; 1: PRV GD BEGEER 5 2: BFIVERTIE 5 3~
7 KIS MR
E5 %FEPCRYELTER

4 INESHH

A FE 25 R BN, A5 53 3 DL 1090 TCIDso
103 TCIDso 1070 TCIDso 71| 1t G 88 58 P AT R 1% 93¢
Hi (Bartha-K61 i, fEAC4HMIIE) , 7E52)5 7 d PRV-gB
PUREIEERH , G5 10 d Geyge il il K75 0 5 11 o e O
P17, BEHEPL PRV WA 75 BE GD BRI 2t |, iR
REXT BB ZH 4358 (5/5) K9 80% (4/5) FET , bt B TH %if
BGOSR TRAT IR R, SN R ML S
Bartha- K61 28 8L 5 ik 22 1 45 8 21 R 4F 19 £ 47 4%
Ho X HADSFEH PIREGE R 8

ARYGRIHAN B GG DR IRGZE I (Bartha-
K61 ik ALACAIMIIR) 5 PP AR AT T 20, 3-8 R
ARG UAKSE R 13 , 52 PRV SRaEEYL S A 1
BT , WG 2~3 dIRIRRA THEHRE)S
SR E S, R KRS TR RERS A A6 501
HEA PRV JiA 750 EE GD MR IRZE

ZE LTI R BRI B S DA R e TR T
(Bartha-K61 £ , &0 40HEIR ) BEBS XT PRV Y1750 7
PRI R e i, R, FRATIAh , i e i
Bartha-K6 1 R i 475 9K J2& F5 b7 R4 il >4 i 5% O AT
R A BHAE BEBE

R3 BERPEFITER

SRR AR
G bl SN It PRAE AR el SR B TEEE BETA
H & figpg f & ZSIRESS
1 FREAH 5 0/5 5/5 5/5 0/5 5/5 5/5 5/5 0/5
2 REB A 5 0/5 5/5 5/5 0/5 5/5 5/5 5/5 0/5
3 FaRECAl 5 0/5 5/5 5/5 0/5 5/5 5/5 5/5 0/5
4 A e X B2 5 5/5 0/5 0/5 5/5 0/5 0/5 1/5 4/5
5 BEJEHTOR PR 20 5 0/5 5/5 5/5 0/5 5/5 5/5 5/5 0/5




FEAHIE R % 78 5 Bartha-K61 #3747 4k 00 %05

}ij]fﬂ:'
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Emerging Infectious Diseases, 2013, 19(11): 1749-55.

%%im [9] GU Z, DONG J, WANG J, et al. A novel inactivated gk /gl

[11WU R, BAI G, SUN J, et al. Emergence of virulent deleted pseudorabies virus (PRV) vaccine completely protects

pseudorabies virus infection in northern China [J]. Journal of pigs from an emerged variant prv challenge[J]. Virus Research,
Veterinary Science, 2013, 14(3): 363-5. 2014, (14): 371-372.

[2] YANG Q Y, SUN Z, TAN F F, et al. Pathogenicity of a [10] WANG C, YUAN J, QIN H, et al. A novel g - deleted
currently circulating Chinese variant pseudorabies virus in pigs pseudorabies virus - (PRV)  provides rapid and - complete
3. World Journal of Virology , 2016, 5(1): 23-30. protection from lethal challenge with the prv variant emerging in

(3] B I0F . 2014 AE55 6 A1 05 2015 4 7 £ 38 R 7 42 % Bartha-k61- vaccinated swine population in china [J]. Vaccine,
KT #l R, 2015, (2): 38-40. 2014, 32(27): 3379-3385.

[4] YU T, CHEN F, KU X, et al. Growth characteristics and (1] MREEBE, ROCH, BRKT, 2. ST RACAI LIRS Dh AT R A4

. . . THPETE (Bartha-K6 1 B ) 0] 1 Gyl 19 22 928 [ ). TR
complete genomic sequence analysis of a novel pseudorabies B BERHE . 2018, 43(02); 48.51
virus in chinal J]. Virus Genes, 2016, 52(4): 474-83. = ’ ’ : :

[5] YE C, ZHANG Q Z, TIAN Z ], et al. Genomic characterization [12] SRSCHE, ML, BB, . B AL R 22 7 (Bartha-
of emergent pseudorabies virus in China reveals marked K1) Sy A MM R IR IO BE I L) . S 1R
sequence divergence: Evidence for the existence of two major 2018, 50(11): 64-68.
genotypes| J |. Virology, 2015, 483 32-43. [13) A4, |8, DANIELT, 5. B IR RATRIL T (Bartha-

e A T, K61 HE) A2 5B 0 R 740 (3. #4005 DS 2015, 47
PRI, 2010, 22(3): 15417 [14] J(Il]iiﬁflz ha-K61 BRIE X8 DO AE Ko 75728 S R 1) S 922
[ y P T T L v 4 1L . Bartha- CPEH X AR BEZL 7 IR Y S5

o @;zﬁﬁﬁ;&iﬁﬁﬁff FIIIE L B B AR RPEAFEROTT BRGE D . W6, 3

[8] AN T Q, PENG J M, TIAN Z I, et al. Pseudorabies virus M IEE, 2017,
variant in Bartha - K61 - vaccinated pigs, China, 2012 [Jl.

R 34T
and Metabolic Care, 2014, 17(2): 139-144. HE 38 5 B D) RE ALY AN A 5 Bk [0 ). shdE 3=

(9] wikte, 2285, G4 T BRI XHT RIS 15 5 0 A AR50 4 B Tﬁi 2017, 29(8): 2961-2968.
0L T AR, 2016, 25(6) : 22-26. (16] Bfikie, 8. & T MR BT R PEREAY 52 i A 55

[10] MARQUARDT R, JIN L, JUNG - WOO K, et al. Passive [J].muzim&, 2016(9): 262.
protective effect of egg-yolk antibodies against enterotoxigenic [17] TWOm, R, RAAF, &5 T TR IR T 22 A 4 o 3 o A R
Escherichia coli K88+ infection in neonatal and early weaned FFEYE LT TP EEEL, 2018, 7: 54-58.
piglets [J]. FEMS Immunology and Medical Microbiology, [18] ARAKI Y, ANDOH A, FUJIYAMA Y, et al. Oral
1999, 23. 283-288. administration of a product derived from Clostridium butyricum

[11] s . B T A3 AR IE 25 A W WA s8 A 1 Je 2% in rats[ J|. International Journal of Molecular Medicine, 2002, 9
TR AR (D] 5, ek K%, 2014: 79. (1): 53-57.

[12] F5A7F5, T, 40LEHE, 5. T MM i W K e [19] HOSSAIN M, BEGUM M, KIM L Effect of Bacillus subtilis,
T 18 25 K S s S RE R 2 [T ). s 35244k, 2018, 30 Clostridium butyricun and Lactobacillus acidophilus endospores
(7):2683-2689. on growth performance, nutrient digestibility, meat quality,

[13] EALLA, skUAls, FIEMS, 5. TR AN M A 3) relative organ weight, microbial shedding and excreta noxious
Y= R ) ] RN, 2018(10) ¢ 33-38. gas emission in broilers [J]. Journal of Veterinary Medical

[14] LIAO X, MA J, CAILJ, et al. Effects of Clostridium butyricum Science, 2015, 60(2): 77-86.
on growth performance, antioxidation, and immune function of [20] Pefit, fPCHE, Bk, 4. BEIRR T W A48 A Ktk fiE g

broilers [ J]. Poultry Science, 2015, 94(4) : 662-667.
[15] Z=EME, AL, EMEE, 5. TR Wi 758 A4 (K ok

I8 L BUE A I8 33 P 1) 5%
28(7): 2113-2121.

Wi L)1, ShE IR, 2016,



L4 RIER

INgGEaEmRS AR ORERSN
OB OB RELZERT-PCREMNHEREL

FOU!, R, W, BT, R, BRA Y, e
(L] HRARNPBEBE S AT | ARE B AL TANILTIE | RE & & EERYIE
WSS RS 2 S W AR R BRI S5, , 728 TN 5106405
2 REFRMARR AT, T 7R 945 510036)

B DR &85 R (PPRV) A —F R R &3y iy oy Zob i il Ad 95, 0F R EK
B S A madT, SRERFLERT EXAE, 2HEma(FMDV)A 2 e 0 B % 1§ £ &
SWBE, AFMEER A, MR AEZFA IR N AR LR, AR KRR, H
Vo JRAE AR AL ABDL A 2 5 —FP A SR N R & B 9E gk A 2 SRR A0 ik, AR R
LB G RAN P AR fe 2 S VPI AR, SR A8E 65 4, RACR BAR 2 Fe 5, H 5
— AR B R 4 EE R A A A, OB O 3R gm0 k. AT % F RT-PCR 7 k47
HE A OB R I, R A, E 569 5 F RT-PCRAAM 7 i A 5%, 4571 BAF, x>
B 4 &% gm A A, O 039k 9% & R AKA % % ) A4 PPRV 102 copies/pL. A & FMDV
102 copies/wL. O 2 FMDV 10 copies/pl. A 77 i 69 3 5 4516 R Fe 0 355 95 Fo /)N R4 895 9% 709

JHREBREEME 20194 (% 44 5)5 3

%gxﬁ_—f?,}kﬁ*/j,ﬁh}_/ﬂ\_;éfﬂ_é]\ﬁ%‘éﬁ%)(o
S S RINEE S SR E S ¥
B 525 :5852.65

INF A ELRE (peste des petits ruminants, PPR)
TEFRFIR , S /N2 B9 1 (peste des petits
ruminants virus, PPRV) 5| i) —Fh 2 ZUM% 7
PG, EERGY N A, LI iR
N5 R RS AR R R R ETE il R
%, BA AR ARAEILT R . 200747 H, Bl
PUECA T I PPRZETE . 2013 4F 11 A5k, PPR
PR AR E, HeR g, ghmH s N
55T EANGR R R PENE , SN TEROT W& St 2 42 [
PNl

1 5 2% (foot-and-mouth disease, FMD) &
% 25 9% 5 (foot-and -mouth disease virus, FMDV) 5|
E R —Fh 2k A R B R A AL G, ] LUK

5 H HA:2018-12-09

%% RT-PCR
SCHRPRIRAS A SCEE SRS 1005-8567(2019)03-0044-04

Ykt B CEARMBE Y, IRIRRI R, JRER.
s 88 PSR S8 38 18 BK S P A2 o FMID 4328 74
MEAL . A AU O A FMD 7638 B A7 AY =5 1
HA AR, FMD ZEIH AR ERTA AR, XT3
] (R R 1 A% T F R Ak

PPR Fl FMD ¥k A 2580 W 4% 4, I IR LR
I A O R AE ZEPPR ARV S T 5
FMD{RE o AW I EF XX — i 53 10 2L K 7 31 &
BURESHEG1Y, #Ear T —FPRE[RIRHRIU PPRV FTO
A AR FMDV ) = RT-PCR J5ik .

1 #MR5FZE
1.1 ##

B SR : E 5T — B S TR H (2006BAD06A17) ) ZRARHE T H (2017A040403061) , Wi AHL T3 H (2017A003)
EE B/ : 500 (1980-), T, i1, EIOFSE R, EEMNF PR EEE YRS, Email : huangyuan62@126.com
HEIRES A (1971-), 5, it AR, EENF YRR IR EATSE . Email: xiangh898@163.com



B4 Bk kA AR SRR O A 0k s A % € RT-PCRAM kw550, % IRIeHFE - 45 -

111 e 5

FMDV A ZIH1 0 B 27 cDNA Hi ROl Rl
bt 2 M BEBFS TR L . PPRV 358 RR AL YL ik
Y EE (CEV) 858 Mck A B 39 8% . iR R
S 75 (PRV ) (HON2 VAU & i B 7 (ALV) A K 98 14
AR (VSV) SR EE ) AR A RO FHE B s P
BAMIE IR
112 I RAE

FK M LH
113 FZH]

TakaRa LA Taq DNA & . pMD19-T 5t b il
DHSo B2 A A A T (K& ) AR A
A ;999 B8 RNA/DNA $2 U £ B R HHEE I DNA
Il g 1) 5 R TR/ PR i PR ) [ 98
YRR A,
1.2 Ak
121 515G

2% R A Genbank J¥51, £1%F A .0 FMDV
() VP1 JE 4 AT PPRV 19 F LR ST 5 ] 4 (L3
1), HAERIERARRAAE .

#1 ZEPCRI|YHEXER

AR AT AR 2,

I T W5 (5-3") PR
F CTTGCRCTCCCYTACACCGCG

A/FMDVP1 427 bp
R CATGTCYTCYTGCATCTGGCT
F AGRTTYGTGAAAGTHAMRCCA

O/FMDVP1 658 l)p
R CATGTCYTCYTGCATCTGGTT

PPRV P ATGCICTGTCAGTGATAACC

F R TTATGGACAGARGGGACAAG P

1.2.2 FAE PCR5IYHIE

HUPPRV % R 75 B AZ R PRl il 452 30751 & it
B4 7 IR PR HCRNA, 4 S sl ) & Ui i
P9 7 RNA U555 4 ¢DNA, SR )5 DL cDNA A
PEAT B | ) B AR PCR P78 . FMDV A 4110 7Y
Y9 EE cDNA Hy 1 L Bl 2% BE > N 54 B BF 5 0T 2
fit, PCRY™ 141K R K 25 WL, 431 Tarkra LA Taq
% 4 0.5 pL, 10 x LA PCR Buffer IT 2.5 pL,
dNTP Mixture 4 wL, L5149 FiiE51 9145 0.5
uL, B4 cDNA 47 0.5 wl, 4 FH B FRANE o
PCR 3" 4 2% {1 >4 7 25 # 95 °C 5 min; 94 °C 30 s,

54 °C 30's, 72 °C 1 min, 30 MEFR, 72 °C 10 min,
PCR Y 347 WIHE 2 oSN WHEE RS 24T 45K, 80V
FLK 30 min 5, WL HE 440
1.2.3  BHYESERE R A 4 2

B A KL O &I FMDV F1 PPRV §" 8445 5] i H (1)
PCR 7= 4 B I TR0 & 64 7 i, - 34 4 3
pMD19-T Ak I, #8435l & A F ik 3 Fhs
VP13 F B A BRE 7E B ok
1.2.4 ZH PCR WK R

¥ A% 0% FMDV 1 PPRV3 R #5119 cDNA
AR AT PCR A3 (ROWAR R 25 wl), 430l h
Tarkra LA Taq DNA AT 0.5 wL, 10 x Buffer I 2.5
pL, dNTP Mixture 4 wL, 5413 wLOEED5[470.5 pl.)
R 1.5 WL, (3FERI4%0.5 wl), A LB 1K
#ME . PCRY LA FiAEME 95 °C 5 min; 94 °C 30 s,
55%C30s, 72 °C 1 min, 30 MG, 72 °C 10 min, 4 °C
A7 PCRYBEF=HITE 1.5 %ol ERERs il f Tk,
90 V HE 3K 25 min J&7 , MELY HE 47

SRJG X 2 8 PCR SN 4551 ik B, 1B KR
B, A0, = PCR AR R &Y E M 10 pmol/
LIS R DL 0.2 w38 m, 0.2 wLhmE| 1 L
1B JCHREE Y BBl R 50 °C~60 °C, Tk il 2 PCR
() e A s v 2
1.2.5 ZH PCREF SR

KHEAL)E B 2 8 PCR 7 HE (R 22 Fy 388 4514,
X ALYVt (CEV) RIERAFEE (PRV) K
R 125 25 (VSV ) \HON2 W7 A& B 7 (ATV ) |
A/ MR EE(PPV) i i 8¢ (PRRSV) JE A T
[l 5 5E (PEDV ) JEIEA5E (HCV) S ZHZUR
PPRV $2HU0 5 BAZIR , LI FMDV A U1 O #0553
MR AVE -4 T =5 RT-PCR M PCR , 1&-& 1%t
R, A& =5 PCR A4 S
1.2.6 Z & PCRBUEMEIRL

XoF 3 Ffvs B Y BH A B B2 oo FH 2823 O EE T
DA RS, R4S DU, GBSkt T 10
A% 338 Yok A6 BE A BE , ol R R B R 10° copies/pl~
10" copies/pLo 43 BB [R] BRI B2 AR S AE A
M, M E AL Y22 8 PCR N 2 E0EA T4,
H3 M7 22 E PCR SN FRBURRE: .
1.2.7  FEARREI

iz 1 Z 5 PCR J7 % PRIE A Y 10 34 i Al



- 46 - RIGAR R LE R AE AR OF R A O R OF R A S £ RT-PCRAN 7 ikt i 570, 5

J#E BHK-21 i 5 SR e A s o

2 H£R
21 BEEPCREIES|¥FRME

FIRHATE S, R E 519, ik
%f A & FMDV 0 & FMDV #1 PPRV [ ¢cDNA #4784
HPCRAGI, DASSAES | W Stk o 45 R iR 51
YR S R, il L EASTE cDNA VR MR,
PIRE LI R 55 8 Y AR R Y H B R B (R .
& B CEV . PRV, VSV, AIV. PPV, PRRSV.PEDV.
HCV FMg e F 4 SR A 5 61T Z2 3 PCR Y3,
SERI R

112 : M: TaKaRa DNA 200 bp 43 F i brifE; 1: FMDV A %;2: FMDV O
1,3 PPRV
E1 FMDV A% FMDV O ZFIPPRV # 184 R

22 ZEPCRYEEMHHMRL

Xt AR O FMDV FHIPPRV 3 %15 |43 B A .k
IREEHEAT T4k, LI%% cDNAFE MR, 2 PCR 2
IO A4 22 s | W 2k BE 5351 i A/FMDV 0.8 pmol/L
O/FMDV 0.6 pmol/L .PPRV 0.8 wmol/L e/ (F2) ;iR
KR E R 52.2 CRAE(EI3) . FEILARIF T, £ 8 PCR
F S A IR B 4 95 °C 5 min; 94 °C 30 s, 52.2 °C
305, 72 C 1 min, FLFF7 30 NMER, )5 72 C
10 min, 4 C{#17

12345 M12345MMI12345M

bp
658
427

14 :M: TaKaRa DNA 200 bp 734515 1:0.2 pmol/L;2:0.4 pumol/L;
3:0.6 wmol/L;4:0.8 wmol/L;5:1.0 pmol/L
2 FMDV A £/ FMDV O E#F1PPRV 5| &R EMLAL

7 : M: TaKaRa DNA 200 bp 43 F AR 1 ; 1: 49.0 °C;2:49.3 °C;3:
50.0 C;4:51.0 C;55:52.2 C;6:53.4 C;7:54.6 C;8:55.8 C;9:
57.0C

El3 FMDV OZ! FMDV A Z/F1 PPRV R AR ER KL

23 ZEPCREFRMEERSH

FIARAL LT () 22 8 PCR R 4514, XFA L0
AI FMDV F1 PPRV ¢DNA A #E47T AN Y REHLIR &
JE T ZHPCRY 1Y, 45 R E&AH AR 0% FMDV
FIPPRV W TRAE fH I REY 14 th 550 BT T AH AT
A BB, BICHAbIERE R (B 4), B
HUCEV PRV .VSV AIV PPV PRRSV.PEDV HCV
FME B E A S TR FE AT 2 5 PCR Y8, 25
BB

{1 : M: TaKaRa DNA 200 bp 43 t45ifE; 1: 0 & FMDV+PPRV;2: 0
#IFMDV + PPRV;3: A # FMDV + A #1 FMDV ;4.0 % FMDV + A #J
FMDV + PPRV

El4 FMDV OZ! FMDV A 270 PPRV 4 F 4 H 14 R

24 ZEPCRERMERST

TEG WA BESY 5] 9 A KL FMDV 0.8 wmol/L. O
A FMDV 0.6 wmol/L . PPRV 0.8 wmol/L I, %% &
PCR BE A H 19 5 AIK 48 DL 1 o A B FMDV  10°
copies/pL, O ! FMDV 10 copies/pnL., PPRV 10?
copies/pL([&5)



DR 4B 9% Jm A AR O R A O O3 R R A $ T RT-PCRAM ki 5340, F IR - 47 -

310

7 : M: DNA #5 #E 100 bp; 1: 107 copies/pL; 2: 10° copies/plL; 3: 10°
copies/plL;4:10* copies/wl;5: 10% copies/pL; 6:10% copies/plL; 7:10!
copies/pL

E5 SEPCRERMIIELER

2.5 HEmENER

i FH 22 F RT-PCR J7 74 X6 i R 46 1) 10 1 F
A R IR 52 s # UEA TG, 25 SR, FMDV
A RO AL EE N PPRYV 95 8 15 77 ) BRI 45 SR 14075
SR A BHE 257, T AR 24 0 B

3 iFig

PPR 2™ E o F H B A= peis <z —, Hk
5 ] 1K 90% ~100% , 4B T 5 B & 55 1k 50% L)
1o, 1942 4% PPR B IR & BT PE AR A BRRrid T,
M5, PPRZERERLINTE M AR RS st 51645, &
FEZE AR R R R OK B L  EE DRI P
BB E K P, 2014 4E LISk, PPR 7638 E KT
AT, WEARE T ZANE0, hFEFA R E R
ik,

PPRV J& T AN 4315 B 7 % RNA i a5, HAE
A AT (N) BEE A (P) JEFE (M) |
G (F) (ngipuseE RE N (H) REMEA
(L) B2 AR E A (CH V) L8 ARIEH. A
I LA N ) F A e H A Y g i
SRR S BT | AT RT-PCR A . Hohh
A FAERSTIX B, R, AFRLUF
RV EY, B B R 5P S U, )
pMD18-PPRV-F Btk (1) e /Mt 335 10 copy/ple
FMD A7 7 Fpoln i 8, Hor O BUFT A B 5] 88 7
2010 FE I 2012 4R AE ) AR B RO E 2 E AT, 224
HIFMDV 7EFR AT R 2y AL, £ A E A
B A A BUATO B FMDV 318 K& Ao 2017 A4
W FMD ZEE RO BN, R E O R AR
FEATR VUL ) AR RSN AR, DL O B 1 BERE
Fo FN20184F, TH I . HIN BIIL 2B

Pi. =P ) PEEE AR R B T S, ARG E
A, FWMEA KA, BT FMD R RES |
R R LT, FERR E RN h Az 2 E AL, 1
FELEFE R FMD SET SR I AN . SR1 FMDV 7845
W AETE RN T 86 FMD B9R T, 8% FMD 11 B
PEsahn T MERE . [WIEE, FMDVE N OIE B 5 1Y A 253
YL Z s, P EBRR ) MERR R, B
Al A0

PPR I FMDV [a] A3 E — 23 Rehs , #8)@ T
REXT FRAE Ml 5 1 5 R 75 B EE A B Y i 1 5 bk
SRS . A 5T 87 1 2 PCR AN 7 1k REWS
P A SO G H PPRV F1A O FMDV, HA —
FERIEIRE X, i PPRV A FMDV (% 512 Wi i 4t
TEETH,

S 3k

(1] Eidise, Wi, R0EAR, 5. FREE G/ 282 Wit
(D). PEBGEE , 2007, 24(8) : 24-26.

(2] X7k, B, B, 45 /N2 B e b B R Tk 3
REXHEHELT ] S EE2AIERE, 2015, 36(1): 110-113.

(3] farde2s. B iidT e B4 5 I [0 ], 1B 1), 2018,
15: 4-5.

[4] LEV P, LEE KN, NGUYEN T, et al. Development of one-step
multiplex RT - PCR method for simultaneous detection and
differentiation of foot-and-mouth disease virus serotypes O, A,
and Asia 1 circulating in Vietnam [J]. Journal of Virological
Methods, 2011, 175(1): 101-108.

[5] CHIDAMBARAM M, PARIJA S, TOI P, et al. Evaluation of the
utility of conventional polymerase chain reaction for detection
and species differentiation in human hookworm infections [J].
Tropical Parasitology, 2017, 7(2): 111-116.

(6] mIz%, Bifl, mite, 4. /N 2B A TR BRI o
HERELT ). T E SR , 2017, 34(10): 46-49.

[7] COUACY-HYMANN E, ROGER F, HURARD C, et al. Rapid
and sensitive detection of peste des petits ruminants virus by a
polymerase chain reaction assay [J]. Journal of Virological
Methods, 2002, 100(1): 17-25.

[8] B3CHe, Wthhw, R, 5. /N a8 KGR RT-PCR
R 771 iy e sr. S HAH DGR 3 43t L) ). sl B T, 2008
(11): 16-19.

(9] 3K¥, i, bk, 5. RT-PCRYEHI/IN 4 S #EPE 1
PSSR A N[ ], SR BERE , 2010, 31(3): 17-
20.

[10] FREEZR, Z=uk, SO, 45 RN T 2017 4844 O 2 1 IR 175
B I A S AT R B SRR [0 ] AR B U BE R, 2018,
43(4): 28-31.
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JHREBREEME 20194 (% 44 5)5 3

B HPLC ZNE B2 EMAERE R TSRS E

XS4, WEAE, Mart
(J"HRAR iR L e, A T 510230)

R S RRARE RN T TEERA N S A IEHR A E, £0.03~1.03 mg/ml L
B W, SRy w AT S A 2R E M F AR E R TR X &, R?=0.9991(n=6), ¥
B FE 4 99.57%-99.98%, RSD £ 0.25 ~ 0.46%2 9] . s ik AT aF 42, AF S af L2 48 2
FHREM, TIESF, BRHE, AL R TIEHIRRIE .

KR CREART R F; AAHR;

& Ak AR &%

FESEE:S859.79 XEAFRIDAD:A XEHF: 1005-8567(2019)03-0048-03

P S PT AE R ZJE sk S R R R
Fopi— IR 25y, EBHTRA R I Ee =3l
1) BT g SRS AR A AT A L, T A RTA
AICFARZGW] . T H R R IR AN Ry A
(b, DAAEFLA AR A B 2R 50, AR
R — AT TR R E AT AR % ], 2
Bt x & R AN R AT AR A e 2557 . HRE, &
P 2 S BT 2 B 2 T YA D i B Rl A AR
TRHLUE R EE 644 5 5 804 5 B 942 5 = AN MR,
(R =AREAES A R, AUETRE— FiE.
faifE PRIk . A S H(FEE ) 2R
TR ARSI D 1 S 2 T o o 4 T 28 T S 1)
i, DAFRIZ 300 4 o s i B A PTG

1 #MR5 s
11 ##
ZNE(HPLC) (m &2 (AR) B2 (AR) ;1% 2
Pk A AT A PRy 23 S (T b s 2l A BRA ]
WL IE 2D A A PR A RIFRHE) 2 i) b
TSNP AT BN EIHAEE ) | P 2 T 4 T 22 XA
i (P R LR 20 i W BT, IS : K0471411, 97.77%) o
1.2 {4s%
R AR TS Agilent 1100 4M36EE T

r#E B #5:2019-04-30

UV300 ., H, T KF- Precisa 92SM-202A
2 XA EEER
2.1 @igEH

VAN AN A M 0.19% B SR IA TR, Wi shHH B
JNE s %R, phenomenex Luna 5u-C8-100A 250
4.60 mm 5 micron ; KM, 245 nm; FFEEE, 20 wl;
TR, BE/MBR 1.5 ml; 4% 1 AT MERE VL

®1 REEBERRER

1] (i) WA A(%) TSI B(%)
0 45 55
15 45 55
25 5 95
30 45 55
35 45 55

22 BRHEE
221 BRIV A%
B B e i 2 IR Tl o, AR, T
B 8 SRR R LT 1 ml T 2455 2 IR ]
4R % 1.00.,0.50.,0.25.0.12.,0.06..0.03 mg.,
2.2.2 SR A
BRIk BB Ak PR 2R R S, P B A R

EERI A1 (1985-), 55, B T RN, B 2500 Aot TAE, E-mail: dengbingzhao@126.com



K3t HPLC 35 2 TRER AT £ 4423 K4, ¥

KR - 49 -

AR 1 ml 5 LRI RT 2 1R 2 0.50 mg.
23 MIEKMTHE

IR 1 ml s R EBTAE R 2 0.03 mg AR AR
ATV, PR B2 SR T AE 245 nm K
AT B R (WAL 4y 0.324) RIS I () RABUE
IEBERRIE A 245 nm AER RN K (DLE 1) 6

ErC

~0.11 . . . . . . -
220 225 230 235 240 245 250 255 260

Pt (nm)
—— CycleO1
25951 F-scan004 , Ff & 001, CycleO1
nm A Rk BE )y Tk
245.00 0.324 TR 8L 5T-3.0000 A
FRARPK 220.0 nm
IR 260.0 nm

Bl ZEIMRUBEIEE

24 ZRGERMERE

H0.5 me/ml (A% BRI, #4621 50T T I (05 5%
PEIERE . FRISHRECE £ B LT 4 5 K Bla g
14695, 7 BREIIAEREZ Bla F1B1b B3RS EH 3.67
(WLE2),

VWDT A, nm (T31211\YXAVEO'

E2 RHEERAMHHIRE

25 ZMEXHR
BURE 1 ml 295 It BE T 4E 1R 2 1.00.,0.50
0.25.0.12.,0.06,0.03 mg X} R G 73 (SEPREURE e i

FEWREE R B 1 ml T 5 SRS BT 4E 7 32 0.03.0.07
0.13.0.27.0.54.1.03 mg) , #%2.1 30 F RS S5 FERE,
TSR ETE L, LU IR S i v B X E5C 55 A 1Y
WA RGPS 2RIl R, 25539, #£0.03 ~
1.03 mg/ml YU FBIN , IR AY  FHX A S R vk i
R IO BRI R , AndEhZean &L, (o]
P75 y=25210x-142.12, R>=0.9991 (L& 3)

L F37

— &R

0 0.2 0.4 0.6 0.8 1 1.2
C(mg/ml)

B3 ZEEEMYEERIRME 0L

2.6 FIRKHR

FEAFME L SIN=3 1, S AIRAGIBR A 0.2 pg/ml
27 BEERARE

HUEE 1 ml H 55 2B EBTAE R 2 0.50 mg AN AR
AR, FE 2.0 TR ISR, SR 6 4T,
WE AR, AHXTARIE 22 RSD 2 0.19%, 45K 3R]
ARG R AW 2) .

®2 BEEHRER
T

W THI AR
12063
12068
12111
12094
12119
12109

X EN2Z (RSD) (%)

12094 0.19

2.8 [ ZERAE

BB R0 2 1) £ Tk 5 By A v 2 DR A
FEERRE , G a H RS, N 2 B2 5L R 4 1
TR SR A3 1 700 s o 7R A 1 80%
100% ,120% =R BERIRE AL, 45 303, VR B
i, P IR 2 0.40.0.50 .0.60 mg/ml, 1 R iERE
RS, #e2.1 TN (9 (gl S R b A, 00 e v R



£ 50 - HBEFR

A HPLC M % LR AL T 4 a4 s 2N %4, &

YRR 2. 501 N LR PERIA R TR o, 45 R
MK AE 99.57 ~ 99.75% 22 6], 4t [8] RSD 7F 0.25 ~
0.46%22 18], n=6(W,33),

£33 ORERBER

B SPEEECR ARG bR 22

whnik(g)
PR (g (%) (RSD)(%)
0.0923 99.68
. 0.0928 99.40
1155 A
TRV 0928 99.10
(1) 80% 99.75 0.46
o 0.092 99.92
IR
00917  100.36

0.092 100.07
0.1092 99.90

- 0.1097  99.55
1Bk 2vaN
TR 01076 99.80

1) 100% 99.98 0.30
0.1074 100.02

NI
0.1084 100.28
0.1081 100.35
0.1343 99.84
01350 99.46
bR

0.1352 99.70
Y 120% 99.57 0.25
. 0.1351 99.79
W
0.136 99.38

0.1358 99.24

29 HREERESHNE

HR 2 P BT Ak B R T SR LT, 0 )4 ok
AT OUTATINGE , 4% 2.1 W (3% 2 RHERE , DU
TR, LASMRIE T I s R BT 2 T R s &
o SGERRUIARIE R E R, PIbREES ) RSD
4319 0.68%F10.40% (W3 4)
210 FREMERIE

A1 ml T 2 BT AR % 0.50 mg FVEST
WLy, 2.1 TN OSSR RERE, I AR, 43

F4 RENERESUNELR

VI AR 2

r] /\\ﬂ%
L TR 0y (RsD) ()

109.11
110.67
10 ml:0.1 g(f bz 5h 109.6
WA R 110.32
109.49
111.01
105.92
105.68
50 ml:0.5 g(HVLIRFIEZY  106.02
AP Bty FRA ) 104.98
105.57
106.15

110.03 0.68

105.72 0.4

MAEO0.1.4.8.16 32 hiFAE, (0 SRIGM RN, 5k,
Farebt, gEREUR, FENTE36 hINEEE, RSDAE0.35 ~
1.28%2 [a]

3 NG

FH T Mo 2 BT 24 T 2% L R R A R A 1Y)
TR, Pr DAEEBSORRE S, D3 BUAS i, TR e JHe
FEXTEE L, Pt S A ml £, PR S R TAAL

T Ao A e R S 2 T A T A R 2R T SR
Mo, R RoEr REANE, BT,
R, S5 SRR, ekl SE, af g
PRI

Sk

(1] Al FBE LGP ey . B2 bR 4w (2006-2011 4F)[S]. b
st EARO R, 2013.4.

[2] USPLS]. up34.2010.

[3] S22 A ARIERNE 258 (2015 4R R[S .
demt gL R, 2016, 9.



JREREEME 20195 (F 44 5) % 3 © 51 -

TEHE E1 jarEiE FEHE B2 HibE A (100x B 5REE diff-quik )

TEARYTEHR 3R, SRS M s BIRYTER O K, ShPIRISRIROT LIKIT; C36y7 48 13 K, ShiiRIS il LASE AT, BLJ) R4
FEiH%E E3 ATEER

A AR B e R IR 2k (°C)

50
L TH| L5 TH|EF TF|LF TF L5 TF L5 TF b5 TF | L5 TF L5 TF L5 TF| L5 T4F|bF T4 L5 TF L5 TF
dpi 1d dpi 2d dpi3d dpi ad dpi 5d dpi 6d dpi 7d dpi 8d dpi 9d dpi 10d dpilid dpi 12d dpi 13d dpi 14d

WA RAL

= S BAY = RRBYE =@ RFECH O LT R == PRI A

KRXEE Bl HENEEAEETUMHE



c 52 -

JREREEME 20195 (F 44 %)% 3

WRE 5 AR A I A 1 54 (%)

100% | B—8— T ——8—&—8—%—%—%—%—N
‘ —— fatl
80%
—— P
60% |
: —a— Sl
40%
[ e JepeRt A
0% T T
2 ¥ BRI
0%

id

2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d

W KA
RXBEE B2 WEGEABIRNEHNFEEER

TE: AIFIEA FLEAIRFE R 5 B ik FE 0L K i

12
10
08

0.6

KRXEE E3 FREMRANGTESERETNL

SPGB I I EE L

SIN{H

04

0.2

0.0

I

—

- — - -

) %J55d %fE7d G f510d
o RAN

e IR A O G REBLE o IR CR A LRI —m= SRHPRIEA

RYEE B4 2EEPRV-gBHIE~ERFR



