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Abstract

Foot-and-Mouth Disease (FMD) and Peste Petit Ruminant (PPR) are the key animal epidemics for
prevention and control in China, and both are classified as Class A animal infectious diseases in Chi-
na. The frequent occurrence of sheep blight in Xizang, the third-largest pastoral area in our country,
has seriously affected the local social and economic development. In this paper, in order to under-
stand the immunity and infection status of Foot-and-Mouth Disease and Peste Petit Ruminant in
sheep in Tibet, the field epidemiological investigation method was used to investigate suspected clin-
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ical symptoms of FMD and PPR in eight livestock farms in Tibet for four consecutive years from 2019
to 2022. The results showed that the number of suspected cases of Foot-and-Mouth Disease and Peste
Petit Ruminant decreased year by year, and no cases of Foot-and-Mouth Disease and Peste Petit
Ruminant were found in the etiological investigation of Xizang Veterinary General Station.
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FE2E TR RTINS 24 S B S 5 R AR M 3T 2018 4F o ERIRA5 [ 2] 5% FH BHIE G 2 W B SI256: %6 2015~2020
SN 9 NTT(N) 515 AN FRFEI I 2 L3S HEAT LW I G Be AR, 45 R0, TEEXT 2 FMD 1% AUR
SUMAEOR o J i ZE A5 [ VR B o /N 2 S A 2 1 LAVR/ D 970 2 57 B s FE AN Gl L M, 45 Sk
W, BEETEES R, S RWIRRIEE = HiR5 3, PR BIA RIS PAAERF T 2 O IR 5 /N R 2 5%
RARAL R G G2 56 5 TH A A VAN IR I, (H2 ol T 0 B SR fa, AN () ) b X FE 28 P e BB Al AN R
FFE. Bk, TERF T PGS 1 R S /N R A B R T SR fE v, TR R e
2. ¥FOWBRSIMNREEERITREE
2.1 FOHERIRKERSRETL

BRI, S I E ERE R 2L R R IR A K T AN 5 S I PR AR [4] . 2 & B
MR — RN 2 B 7 K, WEERE NN BN KA 2 27 K, FERIUVBHAIR. SEEGE f4k
TR o IR R S U0 10 fia R JBE L 27LJ ART 350 B JPk Ae T F 7KL, i BRI B A 5 T B2 B0 o BB TR AR O
BT RE IR RRE,  WHLRRYEJE . OAERE . PR RN BESE[5] . 7E 2RI T B2 I [ I R 3R
P, ERIG SRR —E M ZE R, L 2R D R R I i B R, RO 10 & 14 K, I
PRAER PA T B b B/ NAS S (KM A2 (6] 1T 47 2 SR 1 B2 BN PRI A TR AR O 042, RN 3
5K, K¥OERE.. RERKBERMMME> WY, 5 RERT] 8]

22, INREBRIEFRERSHREBLN
—Em, BRI AT LA R B 40~42°C, B s T DA IS [A) 9 TH i B 40~42°C 5 RPN A
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AL 2 L WA G 22 (IS L, PRI AT RE T A IR A DU D I 2 ST, B R T
PR A 2 SO BEAEREAR 3 255 A8 0] B0 S 1R gk 2o W S (R 52 [9]

BT ERAEIR, A — L AR ARSI, WORS PRI AE . EARIRAE . ARFERTE R BN RS E
Refa, ImARRBIE A A F[10]. B, Zhsh P rRERIRECY I, AT i R I RS AR |
EROHGRARIR TS, SIS SEBCRZ BRI YIBET: T REE SRR RAE B, R
BRIV EE . S APRCAIR S50 Wi 1 2 45
3. EOEERUNG S B BIERERAOIEE
3.1 BENE

3.1.1. \mtE s EiEE
B[] % P N 2019~2022 4F, LG, 8 N IRFEME N E T AT 5, 4 AR A B A =F LR 2
PRI B, (EBEATSEHOR A AR, 454 HRTHT R 2R 2R I 7%, B-ATIR RIS 49 FR It 1) S AR Gt

3.12. N\EE45# LEE

MPGTRIE /R SR TRGEY) . HE R FR 0 RO EY . HESR R O R MORE . TR AR SO R
FRUEY . VU B . VEECRE IR FLIB AR IR TR 7 )\ A IR FE A M A R A AT RS A T
ST T SR ABK VB 5 N S 2 B8 B RCRE DR 9] A A RFAIE I PR 1 B BRARFAIE

3.1.3. ImPR¥FHIES T

B R B LER AT A, T AT 8 NIRRT 2 E B IRRIAE . Hob, DB B IR
SR MR O BTG R A KR . /DR BEESAMRRAER . K, RIS 40°C
KA, DR, TREES. DS RS YISk, AT IR K .

3.1.4. REFSH

PR BE VAR A — M LRI W ik, AT DL I 48 THRAE P X BEAR (R A e R A2 5,
11 38 F) S AL AR A T BRI N R AR 1B R A AE AR ANE BE 1 A R Ik O il 8 2 e v vk
R LA B O A AEAE TR ok ELRS R B S MBS, (RISt P i e SR T S TR ) “ B

T/ 5 220 5 P S DT B A8 A T R B A 1 R S5 R R I BE I IR B L /NP 8 L S5 B8 . M ¢,
{3 2K AT L e BR SEE i 28 T R AN E Pl AT R AR PE B SR TR AT L, PSS 26 BeAh, AR
ENYII I F R S 2 2 tE I K, JEIE R BE 23 I ORIRDE o 38 T A G 7 FRLAR A T DL Bl 5 2 1 5 0
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32. WEHFE

3.2.1. BEAUlIlmPR4FE
FMD SERURPRAEIR : mdl, AFPRZEEAIR, HiE. BT A KB BEAEREIR i 1 [11] -
PPR SERUGAAE IR : FEEH A WP IR M.z, HRS WM 2 . ZBR . IRVE SAEIR[12] -
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P2 BRI O o
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Figure 1. Distribution map of suspected clinical symptoms of Peste Pe-
tit Ruminant and Foot-and-Mouth Disease in different years

Bl 1. FARIFEH/NR B B O HHE L U R ER 575 E

MIE T FTELE A0 PO IRAE 7 2019 2 2022 4 3F BB/ Sz 255 7593 S5E AUl PROGEIR F4 1 7 445
R, 2020 ¢ MRS LUE IR 2, SEiT 12 6], (5 28.57%; 1M 2019 F/N A B SEUER R, It
it 37 i, i 46.84%. /N A B EEE DR ECE BB EEE S, T B SE LU IR B RS 4 Rk
A BRI AR, (BALE 2020 FEAE TS T AR .

4.12. A

Table 1. Percentage of suspected symptoms of Foot-and-Mouth Disease and Peste Petit Ruminant by each company in 2022

= 1. 2022 FEEOFREF/NR B EEEMERB 2

e 2 1 92 5% b PRE IR 2N R A P BRI AR

WA BLUERE BELUERESE EER RELUERE BELUERE
WS R B PR SRR 3 21 1 4.76% 16 0 0.00%
WlFzwEwGESn 18 0 0.00% 15 1 6.67%
WhEECERTE 31 2 6.45% 27 1 3.70%
75 58 2 A0 35 3 8.57% 31 2 6.45%
RHEFRTEY) 14 0 0.00% 19 0 0.00%
75 55 5 L EL A 17 2 1.18% 15 1 6.67%
PHIAE IR IZ 58 3 11 1 9.09% 14 1 7.14%
LIRIEEIE S 8] 16 0 0.00% 13 0 0.00%
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M1 1R, JEREN PURSR I 2022 5 8 AN FRFE I I BTN e E R SR AL PROGEIR TR 22, W]
DA, HERE G @EEOrEY . PR A O A o e B0 R IR e 2, 70 A

2 30 2 41, PR LR ASHOA N R A BN BN Z T 2 Bl
4.1.3. BR{MEREMFPE

X PR 2019~2022 4R HELE PUSFE 1 3 1 BE AN S 24 BB I TR TR A A L, 42 451 11 B S ALUIEAR LA

MFE T2 N, 79 /N 2 B R IR UL 2R N T
4.1.4. IGFR S

Table 2. Statistical table of clinical characteristics of suspected Foot-and-Mouth Disease from 2019 to 2022

%% 2. 2019~2022 FEE{l O BFEIGRFHES T3

15 PRAFAE etk
R Fh LK A0 22
FL55 R A KB AN 18
R 25

[ERiae
52.38%
42.86%
59.52%

MRAEE 2 AR EIR, SEL DB I AR IR B AR R T . RS EE . U BRI BEE . R
L3 M BUKI AN 7 . % T 42 %0l i eI RAE IR K BB AT Gt 1 AT AR5 0 ) B
HH 22 41, 5EHUY 52.38%; FLb MBUKIAEZ I EEA 18 B, (5 A 42.86%; AIEEA

25 %1, &) 59.52%.

Table 3. Statistical table of clinical characteristics of suspected Peste Petit Ruminant from 2019 to 2022

%< 3. 2019~2022 F R B B EIGRIFES TR

[ PRAFAE S a4 Hortk
iR 40 50.63%
R 65 82.28%

e X, 23 29.11%
(mS 49 62.03%
AR 43 e P 21 26.58%

M1 3 &, BRI R S BOREIR BB A A ORIV Sl W R R, ik, IR IRTS .
XF 79 BUBEALN S 2 B I R IR BEAT S 1, VS 40 491 (15 50.63%), K # 65 fil( 15 82.28%), HR/-is#)

W2 21 (i 26.58%), SR 23 Hi(i 29.11%), 148 49 151(62.03%).
4.1.5. B

Table 4. Statistical table of dissected characteristics of sheep with suspected symptoms of Foot-and-Mouth Disease from

2019 to 2022
< 4. 2019~2022 £ O W EREEER F SIS ST =

A REAE FBEAUE R EL H4r
FHIEA 7K 19 45.24%
80 F 2 9 21.43%
Jigy H 1 21 50.00%
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B 4 BT O, JE SRR 42 BEE AL BRI RAEIR 2, 32 B R S REAIE S £ 18 FRT B R A 7K IE A A
B, BAHin. REG, HAPRiER A KN 19 4(45.24%), J8 BB 9 51(21.43%), i 21 41
(50.00%).

Table 5. Statistical table of dissected characteristics of sheep with suspected symptoms of Peste Petit Ruminant from 2019 to 2022

% 5. 2019~2022 F /)[R G B R E IR FRIMIFESR TR

FIRRAE R "ot
SRR 56 70.87%
VHALIE H 1 26 32.91%
NWE TN 33 41.77%

B 5 AL S 79 B/ A4S SE VAR S, 2R B R N A5 I 28 . THALTE I, R4
R, HoArgEE 4 56 141)(70.87%), WHALIE H I 26 $1(32.91%), #kELLE K 33 615 41.77%).

4.1.6. BMERBBIERLER

Table 6. Test results of suspected symptom samples of Foot-and-Mouth Disease

%< 6. AMESERERENER

i 1) 11 355 28 S ABLIEBR A ot £ BRI i K Bt
2019 11 11 100%
2020 12 12 100%
2021 10 10 100%
2022 9 9 100%

B2 6 WTLLUE H, 03 B2 SRR DR 41 1) OP Yk 5 1 ¥4 = sl R 47 % RT-PCR Aill, 42 41
= B SEADUIE PRI (5115 i A i 45 SR K510 B 9%

Table 7. Test results of samples with suspected symptoms of Peste Petit Ruminant

=7 NREEEEOEREFRIENEER

I 1] /NI G P REALE AR A i A BATERE i 2 BAtER
2019 37 37 100%
2020 22 22 100%
2021 14 14 100%
2022 6 6 100%

M 7 TR, SR/ B B EEREAUIE R 9] 1 45 B A1 61T 930 RT-PCR R ill, 25 RENMATE, JE
o U R R A T Y BB /N S 5 B B AU AR EU B HEAT G SR A A N, 5 SRR, R I o BN

N BB -
4.2. 53

el PRAEIR S Bl 5IAG, 2019~2022 SEAETGTR 8 /NFRAA 7 245 3 VR ZEAN /N e 2 B B A i PR
RERECE 7 39 42 BIAN 79 1, XEILHGILE I A BLAR Ak, 6 SE 4B B9 Wi PROEEAR I 151 ) OP ¥
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AL/ Sz 29 55 5 i AR DRI 91 ) 2 P TR AR Se RIS BR B, ORI 990 RT-PCR &l 45 R EoR,
EATFE M BAME Ry 100%, FEHIZARY) 2019~2022 - HAIRI G 1 2 A/ Je 29 S e ([ 13]

4.2.1. B}EISYAm

A3 BB AR IR - B E S VAR R KA E , e W AR A A, T/ S 2 58 B B ALV AR =F
HEiZal, 2RETEES . REZHRETIURB . — A7 & s B8 x5 g TAF# 2
FRRG RIS IR B REBOROBIN R R AR R D A i EI AL [14]. £E 2019 4, BELUINR
BRSO R . REER BT SEREM B BRG] TR FREEEATIR N S 2 RR
SRR, SEOZE R LREINL5].

42.2. BEISYT

VUG IX ) 8 ANFRAE I LR B, o AV AR VU R L K R ) 2 G R T LA 1 3 [X B
BOz, XX BB RS IR YT PR AR T ARK IS . 4k, SRR FREY, H¥E
BESOR IR A B> . BRI, S N I KT 2 B S RO & A 1 B K [16] .

4.2.3. IWPRSFHES

BEXF P IRHLIX (1) 8 AN FREAIAE 2019~2022 4 [H] 171 5 28 BEALLREIR 2 A9 RS /KRR 7 1 o Lok, &
BFEFA=A: B—, RGZNEENZEX, £, X5RGMFEATEA G, LR ILE 55 2
BOP I ZR 2 R A B, B GG R IS B =, VUK 4 X SRR 2 B R ZE K
T8, KBS FREAE S ECER m R, R DB B AUER 2L B 2 (R R [17]. TSt/ 4
BRESAEIR R A SR TR, FEERBA=EA: B—, RGLUTARRBCY F 56, 555K
P, MRAERIE SR 5=, [ERFWLEmW THERNGEK: B=, BIE. RS54
X 1) 5 & i  1X [18]

4.2.4. BHFHESTHR

X 7RG 2019~2022 4F [ B RE AN/ I 2 25 S A PRAEAR 2E AT S, 2o br HE DA b 98 BARRA0F 1) 3 22
JEIR s — SRS R 09 9 A8 A A 22 Fh i BRI s R AR RIS, SRR e, SRR B A ™
8 38 R UL

425 BRERTH

VA S 3 B 1 5 =R AKX, B VI 8 AN TR BE I RO R A, R LASR AN T 7R i
2019~2022 4F 1B SRR 26 KI5 2N 3.84%, 2019~2022 4F /N i 24 B3 AR 2F () K00 5N 8.47%,
LB RN J2 2 B3 BEAURE IR 25 B RO R B/, B R A ) B R I & BBk K.

4.2.6. EEEMMIRKIERERER I

Xif 2019~2022 43 25 PUAF 171 5 928 /N 2 S 93 S AU PACIEE DR 9 9111 i A 5 e ity ORI 2R e
RT-PCR X FEAAS IS4, 3 BAVERANE, 5E MBI AT, RUIRIZIES: 4 SR DRI/
KA EER), 35 3R PR IR A B RN 44 B (B 8 S R T, SR R R )
FELRYER -

5. &ig

AR X PHGEL 8 NFRIEI - B AN/ 2 8 B PROGE DR I & 45 R o, 2019~2022 S5R39 11
B BEAUIER S BRI ARG E , TR AR . T/ S & B SRR - B B 4 R Il
PRAEARRT B e SR ABLRE R 1A 3 1 Jf e 2 KA 2 (4 LBy T /0N I 2 58 B SR AUV R D S A Al
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