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9. E’W}ﬁ' (Background)
AuTere! refa—=rar Y &zd! ARG HoT TSR SATGTAT R¥.0k% IRTE BB

(NSO, 2024) T[ITE SU-Erat AT TRIer |1 SRS Wrebardl T8 | Hio 3a

UTERY SUTETHT 1 Al SU-85D! ARTETT 3.23% &P B (MoALD, 2024) W qI1
TS AR 3996y B (S8 | farmer g8 9er gy oA gfided e
T FfY I SRYEAT BT SATSH!T ST A TGN T IRERIAT FoR) AISD!
TS | 1. Ro%a /%R AT UG ST UTer o FIY BRERT ¥.=y (CBS, 01?) R
A9 ST, 095/ HT Gl ¥9,30,95% (NSO, 20%3/NSCAN) ¥ a=e[d #ed qrT UTed
B TR 20.4% (NSO, 303¥) BHI B | T VAT THEGH! SIRTHT IMGTH! FEAT
/%0 BUIRATC RR.U% o Jfg WS T¥¥R FAR (NSO, 2033/NSCAN) Tha! <5 |
I YPR, AT I Fe<d 319 3roid, X Afsfewe awf ¥ e aqars! s
% 7 78 =D |

9. Uftw 3w tfaew wlHawew (PPR/Peste Des Petits Ruminants)

Y IT FAYLH T R¥o AT AFHA DIE W= STSAT @T Wb Y | /et 3ifpaprant
Al -9, TRAT e fga S X Iud! AfHdT dewdr @M@ (Enzootic)
TR B | YS! THI T 08 AT ARAAT X T 2015 AT THTIOTT YT
R | At T G I A HY Ui HSTHT FSEHACT TS | AT SUTSH =RuTgal
SETERERT i W81 e B TIorge® ol 5999 (Ibex), oA (Gazelles) ¥
F=IHT TG T \ED | IRAE ©Y (Inapparent) o M IRGAT A RSB U6 TR
T AT TGDT G BT STAAH JHIO WD B |

2.9. HIRUT, IWT T A<l ¥ @07 (Cause, Mode of Transmission and Symptoms)

e A9 IfRRTH SRM<TH AT SUTSH FEERES W TR G HSHT i+ 7 FeT
URHTH AP THIT A9 81 | A URIFHT IRAR (Paramixoviridae family) S ifa
T NRIRFATEE (Morbilivirus) TG (Genus) BV AN Taf g4 17 211 fwq oy
WA 6T (WOAH / World Organization for Animal Health) o gTerTet At fasmorat
IMHTR® - Small Ruminant Morbilivirus fag@r &1 At s wo°c =1 ¥
ATI=HHAT R FHY Sfifdd Y87 @aT W9 w.5-90 pH Range F1fER 9ie1 HaaA |

T T Y IGAT JABT fANTOHr SURIRY (Aerosol) @ TR AT A UREEH TS
Y& THDHATE T T8 | IH I8P THAREHD! AT JANT TRA [ T 37 [T (
fomites), TSI, T T 9T fI= wiel Wefia uqrefes g7 Waw | A TaH! ATRTARY
IuiaE a1 gear RIRR I 3¢ <fRem woalel |t S5 qRee | deT SNl
TS (¥o-¥9°C), TP ¥TST YETAT AR, THIIC RIFTT ST X M@ FHART T+,
T ) g7 @) 119 g1, AR * 9 g Ot e ot seayel derves

L https://whatthenepal.com/2024/11/29/ Retrieved: 12 June, 2025.
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2.9. oRiew nk (Economic Burden)

T ARSI e AAD! TP 81 ol Tal faegwst auoff q.3-9.9 3RT smRkat sark
ISR &I g WS B | GHIAT IYDT g, Tod! WUHT AT HSewd! A IcaTad
TAT SUTEHE AT DT AHAT X TR0 a7 @ I IFEIE g &fadT T
PRUEE g (OIE @ FAO, R0%) | AT INTA TT&T 3ifpeprar amfdfe R & fsrsel ¥
TferoT TRITTT U alemgel O TR B (ST | F® 3 SR 91T S 31 USHT Gl
e ST wuy WRT 9S1 AN Fatsgl i@ / 9y ureHr a3 v dRa®
P T TTHMAED! TP {818 TR9 M1 TR 89 (GALVmed:RoR:99) fateqa!
%Wﬁwmwsﬁﬂﬁaw/ IETar®! HROT I Ewd
GRST 3 3T TG U AT §0 Si9d &l e A1 19T Wl Sl |l
ERUTAT SEREwS! Hecd g g8 | iR St g ufst Irep! AR Taf
IR TR TRdrd! g6 (Vicious Cycle of Poverty) AT HIv6H |

3. WuTEAT TUfieTR®T STERAT (Status of PPR in Nepal)

e RIfYeTR T ARMRIGT SUAT [AYLM W 9:%¥ AT IWH! If&ON R
WA AP 7e RIS HT Reatiew gy, A, Fdtel, Adec T IRMET I@T
RS MY AU IqDT MABIRS GRe 1 | =y AT WU A (DoAH, R0%) |
BLIGEI LAED] faf¥r=1 yonfoss - Spotted Deer, Sambar Deer, Barking Deer, Hog Deer,
Musk Deer T GR®BET STgell SHEaRES - Blackbuck, Blue Bulls, Blue Sheep, Ghorals
A (7 ufy Aageehar voufy grew GT WP BT (FAO, R039) | TH TR
IR arET WeT IR”® o= SHERAT ufy RS B A IT AYTAAT 1B
RNTDT /AT AT B X TUTHT 91 FHY AT &7 1U.4R FRIS SFRBT SR
ERELRS Eﬁ TR®I B (Rajasckhar, M, and Rao, CK 0% in GALVmed, 2ow) |

ORI 95 QAT AT T QDT Wy RTet 7= vy Riedmae sfieRe® g DD B
(DLS, R093) | |9 1eY-0t TF FARIIRST ARG rawen A ABTARIDT
AT 345 UCH aRaB (Upadhyaya, -., R094) | TS fIRIST =T 1+ 8 W T YHIY
[T T IEI | 00 AT IRIG TEN HA ATBTARI F&AT 904R BRI 97 g1 ywnfaa ©
R U AT HAT 48, %1% ¥ 9, ¥:3 AT (SF) | T R0t 7T G ATGHRI F=AT
%9 YEPHIAT YT X g TSI T AT A 9531 ¥ 1'% 2@l o1 (DLS, R0%s) |
T T, ARRST ARMRIS! ST 31 81 W9 (&HUdT UTsad | SITERUTH! ARl |
ReY-001 TH ATEMART 1 9B RI™B W= A R009-300% TH HTTT HAAT BB
IE70 | | Ro0¥ AT AT R USH @I YRGB! AT T T R004-R008 TH TAD! ATGTARIBGT
T A T: G3T WP RGBS | T R009-R09 TR ATGFHR IS SUAT TS I
TRBY IRIY AU A 2002 IR ARHRY G&AT Y RH! U6 (Upadhyaya.., 0) |

TR ARTRIAT AIHT 98 Ui 3TWa TRYST © | 991 o FIeT I 31f X
I ERM (@F 9T IR 3I9TE WIS ) X DT U< UG U SRS BIfcidHr
P! ATTHT (Prevalence) I4T 2RIYPT B | A TR, 1T HiMifere faaxor 2af @)
[ RRY-0W TP I qiD! AfEHT qeplell= ISifad T YeRI=eG  Jorrel
T FIWT g1 ARSI 0¥, YAISAHT ¥z, HEI URGHSA ¥ss,
IREAEd ¢ X GER URTAREEH WR UCH AN Bfagel fes | Qe
SRS a1 SAITARS S5el JaA YIS Fol ITGT WSl T coy, WU FEAHISAA T
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AYTTAT NS T E“g?l'vlﬁ AR Strengthening of Veterinary Services and
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YO MUH! ARI8 | AEMRIP! YHo! ™ A I =@ @ Ring
Vaccination T YOI ST TS IS WIYHT JIRT TR Y TRPT IS0 | JAUD,
T 1’]R AT féror iffharare AR @Y ST TR |9 2001 TR ATETHRT F=ore0!
AR T g TRD! IS8 (Acharya ct al=, R0%0) | I GTaTd \Iied e few=or
PRI I DT AHAT TAT o Al Ffdd yarad! geara Iuat
RS |

8.9. vitgy fufiemy forreor FRisE: IuTfdes SF 3 SR Tew

Y a1 RI9TT Srias! deprei 9T STaTe AETel | Rooo TRA Nigerian 94/
strain JART T WRF AR @Y ST @l FHard (Ludgate, N and Gangga, A,
0%0) TR AR ARMRY =T TR J9ae ¥ 9T UTae ATHIIHT W)
BRI JARATS AT T, AT R I IIMT 91 @D ARSI AN
RS SAIE A T SLIADT WY YT ARPRA AT AT Hqare oa.
2045 /4% R TIfic RMRIR =T SR wsare™ A& Bt (DLS, 20%%) |

T BRIFHA GoAIE THBT AN dedbleiE 9y @Red fdveme wfafder
FERATY AT B! DI SUS AT SHIel ATTLIH AN T+ X 9 Ieara
ATl WY BTG T TR GRIT el AT ) | SIaior s=id o
@ HIHA (Mass Vaccination) ST TH®I AT AP @IAD! AT F:ged
I RIS TR Y FARTIRT 9& UIeewd AR ASIAraTdrs ifard @y
TR AE 9T a9 SgAfa & Saver ey 9.y QY Suas TRISH @Y
SYANT T 3raer TR Iy (S8) |

T =la IR =T aRveg wudr safaa T wAify siRaar R
IR RIfER AEMRI®! U 36T T GoaT Niedes 78 qRIsdT W e
YIH TRV, 7 YBTSHT 4 Nicares fgdig =Rl X S=a ygrs®T 36 RNieaes aut
TROTHT FHATGY TRA, X T TBAYPBT FiddT 1% Rt SIRaHST STIRAT WY HRIZH
AT T+ iorT 3T | R TR, RIS X R USTSHT T w1, e UBTS! RicaewHr
TS ARG HeATewd! SMMERAT q1 AU WUAT, Sed UBTS! NieATswHT
farTae! ATETMRI®! YfRdeTa! SERAT JTiad RiedTswHT guf wudT I 3= fieameear
P wUAT WY TES TR VIR SOEEaD! o (S8) |

8.9. fuftere @u wRiRA

I BTIHH TG ATF. 045 /4%-R0%¥ /8% T AT %o, ¥, %9, %9, %9, R ¥ ¥Q
Ricome® wAfey®! foRAT (Chapagain, S, Ro0z) W M. Rowr/\93 AT 9% Rearr
BrIHH FoATA HUPT (DLS, R093) ¥ AL, Rowy /¥ IRF Q@ oy a¢ Ryearr
F3ATAT WUHT Y (DLS, R0by) | Y T, I HTATHH =1 SR 3N, 045 /4%
2R R0%2/%3 TP Vaccination Coverage%ﬂ‘f UL ¥%, Wy, Wy, Wy I Ry B
9§78 (Chapagain, S, R00z) | M. R0E3/T¥-R0%U /%% AATHI T SUALT T
TABUMT AT, 088/ %9-050/5 THDI fAGROT ATABT 9 71 I TR B |




aiferer ¢ sy AR @ T smaerET seafa |@lr e

aqa, T Tl NS e faftreme @ T StasT ST @
e EESIEE
FA IURA S | ARATH AN | G TS (%)
(@) .o faaf@
S (@)
R0%% /%9 RS, ¥, %¥3 ¥ Y MY
R0%9/%5 ’R%,%9,4%0 L] . 9z.0%
085 /5% 9,03,%0, R34 Y 99 9%.¥\9
R0%% /90 9,04,%4,5%0 R 90.3% R.8¥
R090/199 9,0, %%, \9%\9 ¥R £ 3.9
R0\99/\9% 9,90, %05 %1 kLS WY .Y
R09R/93 9,99,5%, 993 ¥o ™ R.ER
R093/9¥ q,9%,%\9,09% 5o Yo ¥9.95
R09Y¥ /9% q,R%,%5, 0%% 5o %0 ¥5.
R0\9Y /9% 9,30,5%,%%¥1 5o.00% 0¥ Y. 1%
0% /99 9,3%,95, 03 50.34 £3.95 ¥%.53
Q099 /95 9, %3,3%, 3R cY.o4 95, % 4.9
Q095 /\9Q 9,%\9,%9,%0% 20.00]Y, %o ¥9.5Y
R09R /5o 9,40, %3,0%3 900.03%Y4 =+ 1%
R050/59 900 ay ys AT

(FrE: arfert 9 AT UG Ml HiY T 9Pl e T g SRk Hiy
TeATg ¥ Y AT 39T X ey @g STed yarTenere! Al ana. &1 aifie gt
JRAPTEGHT SUART IMPHSIPI SRAT f379 TRYS! B 1)

7Y aifereEe AR Wvs HWRS e 1@ oaeRy »fE suag Igal
AT WP B | WY TR AMAPMT FARTIST 9 UrCshdlg (9361 fIaRT ool
WIYHY AT TG TRUBT B AT, 095 /92 AT WY HHS 9T 4oy & IS
AR Fra=oT $RIA i SToTHS! Ge9=1 gdl Suaid! vl foe afeo
T STF. R4 /\9%-Rot0/ 51 THIHT A B ¥¥.5R YRIL R B |

8.3. GIUSHT THTEGHIIIAT
RS TFHT WRBSI (Seroconversion) B TRUTH zoy a7 |l H=<T T1 IRIYBT
wmwawwmqmﬁ%mmw
ag; QP! WREFTCRED! IRTHS! AERAT 4159 FH 9 @D ORI
et fiyofa o WA s ) FHTaHIRIaT T SeaTee eaRe awaT
T ST GaTHl T I Sf@aTa! sregure! gHfaddr (Assurance of
Continuum of Cold Chain), STHTRAT @Y TTSY 3 [T TIRT (Reconstitution of
Vaccine), d®T YHTLAT SHTERYT (Exposure to Sunlight), @Y TR I SHATERAT ITHT
TN Q= oA, WIS aRGITSHT Wk 3awel (Health Status of Animals to be
Vaccinated) @RI 3770 HRIERAT 9 R g6 |
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ity fftemR =T sRizpa® ¢ 99 [T waar uft @uer ffrafia gvaeiRar
AT YYD RIS | WD FHASIRAT AT ARAMERS AT TSIl SIHT
TRY Ty a9 T Uhd IS 97 ST g U B | A
fPREe U9 IMeRT AR ARSI Yod! SUHAT AT WRAT IS0
Taod e @) dft e 3 <o fAgys g6a1 99 soy AR 9 qRagst
T (Personal Communication with CVL) | AT farF 4 AT SUT JfidbST AR A9
0% AT W HIMSI I IMARNDI AT WT I= (c4.9%) @d! U8 {9 0%~
2033 T T ARG 92,93y BRIF P! RIS (WOAH, 2024) |

Y. FHTeTTR® favasor (Critical Analysis)

Y.9. JUTA T FE¥

4.9.9. JUTHAT HIRAATE JHT UIT SRR @muR: safkuada ot

AYTAHT T TSI AT (R04z-R0%%) BN A AABIH! &I IMIRE® AL
Poverty Reduction Strategic Paper U & fordt| @ &rRvr, Uy] war faumr qem
faereT fAf = arbaR RUERd IHd JUATS AT Q. 9191 ITa-TalTg. 31
WWW?WWMWWWW
TRPT I ARD! YRt ATTRT JeTT 7 TE TPl HRAIIE IIATDT SATATT
T TR I AlD6 | T4, 045 /L'9-R0%5 /%% DI JARAT IF S 3,¥5,43%¢ (DLS,
R093) T ST, 08%/\90-094 /0% PI AT IMH AT ¥y, M QT YRAIE
AT YS! IRF (DLS, 2024) | I I3 UfSeall IeHAT Wimferd s fawe
RedT ficaswd dIT STfi®!l Se¥d 8g IR Yollfad! ST S T4 IO
AU T3 GURD! AT HRA AR 3G IHATC Il AT IRR Yofrfaad!
G NHTH AT g RBT 727 IR 1 ufdeen e sfewan ar@m gree aw
HYT gD HE FeIN BHE® Ul 93 D] AW Seoled gfg TP I
RIS T ST AT VRS THER JUTCN B g I Fawend et
WRAGIC TGETHT ATATTAT T FHHI MTHT B | AL, 0% /5o AT 194Y TNeT IIGT bt
HTF IMATT WIS q2aTg B (ST) |




T )59 AT IRAD! AferTg Toqad! Pegq?d (Villupuram) Rt SRR (Arasur)
AT RARSIRST Yerd ATeTR) SMESIR® wudT gfie WY |nt | 11y IR 9Ra w9
Y ATHT ATETHRT BT TYH U6 (ICAR, 2023) | T RIR Bl BAICH T AT )Y
B HERTSCHT SRIYPT ARTHRT ULTATT WRADT STRT SISwHAT IT T TATP IThT
[YHT AT HUHT IRED (STY) | TRAAT T 1234 IRG 01R THIHT ST AT
F[ AIETRY GAT 5955 @D AUTATT W7 AT g I9HT gt AT 468,
T W 0.3y I SANYITR AT 0,89 ATSTARIG! HeHT MU RaB (SH) |

HIFRIPT TEFAES® TUT AHSFAEIE B U T §0 91 I BRIHA = Fqres
ARaaTC FSEl WeT I AT &l FRiEd 1y FaR<Rd 9% ured ffier
@Y ARy RS U+ FavT T 79 $1dl ¥ IRRfT SR sitfecaqet wear weufy
AR @ st 1¢ R ofes 7 A A fege yireres amare e g,
TS qTedh 3 9% UICHT Blfces AT Tgal WY TRP| SHMARATS FaR-TIST T
FERAT TR P! fIerm aRAT™T ARY JAIS o] A0 ST IR 91T weT afs faha
A SUHRTDT AR JART 98 |a goref R IRaare snfteiRe wwEr
TG I T Al fRges wfafde fewere doqet a1 wfeas w9 smarda
G WY s AR Sl WAfads ITd! Fa=Iors! Jaradr @l aguanT
MTH! gfte T+ SR IREE |

Y.9.9. VT JTRUTH HeT YT AIEWIRT ferresrureTs weed

aTerT RIRSIR DT Jawr AR AR SIfSTd! I9d! 78 W a1 easwa!
I IRIT AT W §B & AUTTH A ITHT YA WRAGIE WSB! B A
A T G0 | JUITId fTedT Se® AT 3= T Af I B 18w
TR BRIAT YT TGAT TRIATS DT ATIRS AR TR fHRI=0T T+ oI e
T B g 8 | T TN, TR PIAHAB! {ATDI U TAR $H | P TS BT
RicATewHT TOT TIY $RIHH FodTdd T4 GhH! TAd 90T | T, TS, T U8TS
I T BfdT DB ST UBTS! Ricarewad! WM & Afdrd Ring Vaccination T4 !
9 IRATT | I YPR TH ST I ST AT TAT W, T I GI ITDhT
P w1 U I = afvsad wdl R | Tga qfee! gie et
P T AR I wer Fafia @i SR woarad g T RifeRe!

AT fAg=omr 9t Wi (Ludgate, N and Gangga, A, 2020) fu®! qegqe wdq
g0

¥.9.3. HANR Ufqaga aur i s T quedt

I HRIPA AT gfded g A aeieRer Wl Rules of the Game TF TRY

IREQT | T9 BRIFHA GAIET  FARATITRT AT RS FRATTT  GERITAT
(Institutional Arrangement) fAYF®I YfiPT Joic Favern Hiffd ol TS |
AT S qcaaT ST T GeATg X UfIaa i ffielRg SaelTdd crell 184 T4
oy |fe sraven WEQT YE] Ui uy) wew FdeEre, R shsfriesh o,
PRI Y I YT JANTSAT ¥ A @Y TG JINTRITATS ST IRFRTTT
Rre1ar ¥ SRR SR gfiided T4 oI SFEISRYT T RS U576 | I49 qed
P |HI AET OAID! Araadl JARAfAT a9 $RI=pA o=l yfaded T,
M7 AT YOIl FaRkerd T qT S eRdIaxer 9 &1 AT M. 09% /9y IR
ITRE WS AEEYUl AMBRIES dARhd AERVET WA g1 Tl B




aa AADDT TGIAGT ST qiRawr
wﬂmﬁwwmimwmﬂﬁmmﬂﬁaw
R | GIHHT AIRF < wIcll Yeb! URATHT FHTATHT SAYD! BRUTC &1 HHAR
T Giudpdies fay wud fheedr TR RS s=rtaer faf= areaTss
T FoETEr X RIS T S g | R T, SIS WoaTer ! S $€
WWW@WWWWIWWW
ST qAT PRFAGT JABRIGET T3 s arg sfemiie a4
Afpa | I IS TUTAD! AT 093 IR . 094 /9% IR JIET [
RIS T YRITAA® JUMlID! ST Y& S TS| IJaCATHT AgIwud! aRad
FERATITATS AUTADT AT AR ATl AT T+ qTEATHD TR o1 HTDT
W|WWK%@¢?<?W@HWWWWW
TAT W11 AAPRA & U HAT T ARATT YA Pl TAT T AT YOTIeAl,
TYUSIER®! AR BT do =, X JanRnerr smenfa 9T e dar
T 3 BHTRIHA AT FATHATIE® FaRATIT TP AN T RS 9 |ar

&P ShieRA BN IRITH B |

¥.3. BRAHGT JTafre R
I BRI AT T@Es {91 3 rRiaaTE AEYT U0 | SaTeRvhl |l
IS PH HUH 915 YU M. j090/99 AT Wy AR FrafaT srifafy

FRRIET, 091 ToOT FHIATD! AT FTEU Ty WRI PRATAIT PRI, 200y AT
TEY AU IS GHEDHR HEEIT WU | O PRI, HrEaaaar e
HTRIHHAT AT Bt/ ARIBRATATE® (Actors), ¥HTEI Ge@e® (Influencing Factors),

3maeg® fafy gaar (Methodology and Process), T siide% (Means and Resources)
qT e SR AT (Agreed upon Action Plan), I gRITgd Ao (
Monitoring and Evaluation Plan) ST ‘Eﬁ'{"f t{m TRBT tl1§='£6 S

TET T BRIZHAD! AR S PAGR gID! AT IAD! A v Ao
AEw |

gl HTIFHAA DHIADHA oA JRIATT UHT IEIewd! Ufed T TN, e
YT T IRIRAT, BRIZHHAB! AT IAD I Joicd! AT ThTed g Aararsit
T, WRIGRATATERS! o7 TR, TRIET T IRRIRGR] fHraswd! qfsTaT
fawger smaferes wwen g U S sfata fafaftewer afeer qer wwed T
INTHA BD! U0 | I I_E S PHIHT BlecT A5aTd T, A deass
P HRT g X U bS] SHBIei AR HRT g1 91 AR FRIFHAD!
rafere wHem TN GRATT IO}l |feddl yraE RIS
FAYROTHAT TR ASATAT T D |

?ﬂ?isb'qﬁ sreemRen, R ygar don srtaaae s’ A= giesivEme
WWW%W@WWWWMHW
frafa yag=a! oHfas giesior qer Tt gaoTe! ey ded) |1 Hatad
YTt SrefariT Ty AT Aot O WRT TR URHTOT S RIBTIEATS ST T
I eI e aRas R | g@er SR o wawen ¥ W, HieHd e
I AT BUD! TPIAAT WATHI AT Y] AT &7 O [aprad! STl
BIfg Twia g | ! A1s SI%A Yo 9Ua! 9% Iuufe Uy W@eed fdeEre™
Tom R SSRies o= ST a9 SRipae! afl Faiia aReRl |xeT
GRS MUHT SR T TG HIADHAD] G FGRATITA T ATGD! forar Feref

Sl




Sl fafi=T avgaa T Jeava SRAT =4 8 WA ffteR fa=or fafda
[HAT YT 9! 9] Ul it g0 | Ras! ufsed e el asmria!
HEIT &R FH 3TUHT IRED - 374, R059/5% BT AfH IS R B wgy A
SAYOT JATETTD! fAfYaTReT THAT ierore! TROTT BeTSH B WA 3. 09w/ ea-
R059/5R WHT AT R, 1%, K, 91 X ¥R UCH DI ARENIG! g1 iafed yyor

TS | §T: AT BT GRem RS R wa vefe sia Wat <ifg
9 I YREET YoMl X Y WAT S WU Tohblel IS gedl sTdd!
IR N TEP! AXBR 784 a1 (Horizontal) X B€D (Diagonal) TAIIDT IeiATT
meﬁﬁwwwmmmﬁwm
TSI TS DB a1 I Tl a1 gy vy YoTTeirAT gferafad
TYYD! AARATATS B[ e | TSB! AT HTRIHA Bz a9 75 Afdem
WWWW@WHTWWW@W@W
9T T A Y, @Y Tgradl A SeoR qhy g9, ARIGHST G
YOS JAERAT T W, I T T A WRAT A §4, d9fhd X
WWWW@WWWWWW

T o o s g ey s o
maﬁ%ﬂ# FREPN THrIes o f3wa Uy @Red e, 9g T
W@mﬁmaﬁwmmuﬁmﬁmwmwwﬂé
TRRT sRER ™ g1 9% AN A afiy 99 SRS Ahadial e
AEcayul SUAfIH! HU forg o+ ARaw |

. wifa feum

1, Heqqd, <Hl, 9em 3 <o TRyar X A9 T wx eRe Aifa Rifteer
gUIfET g1 TRSI, fIea TG WST GRS AT soy ed! AT, TRIAT X Feaqdar
feal g8 SUHAT INTHI A BeATae, AT 9T (WHT SUTSH SHTER) YTl 30 PRIS
IR M3 g7 S = IRas aRawrer w19 shfawrursH, @rer qeim uryor gRen
R AT qAT JAEED! ASTIRIAT YeeT 3R (OIE and FAO, R01%), X TG AT WK
TR 3561 T AmaiEwe! SHfAsarsi=a1 WM SHeRew®! 31 gew@qet yfFeT (OIE
and FAO, 20%) @8 AL TG |9 0% AT FAO / WOAH & WgH wIAT Global
Framework for PPR Control and Eradication Strategy (GF—GCES) fa®r TR®! & (S8)
T It A= aRoTEw i R AT agd IRYST B

for3 3@ GF—GCES &7 faf¥=1 =a=vIg® (Various Stages in GF-GCES)

(Below Stage 1) (Stage 1) (Stage 2) (Stage 4) (Beyond Stage 4)

No data Assessment Control Eradication Post-eradication WOAH Free
available Stage Stage Stage Stage Status

YT AT WOAH &7 IR gaifaa 9ew Irsgewdl 99 2030 99 AR 4%
IERATT G e forgat © W fawaer ffdemr gwifad e 7= A9 (A R0t
RE) T Yoy IWEwRA WATT (Self-assessment) TR TqAATS IIAT aART (Stage

¥ T 99 A A FARTICARNT Atk dareH s (ff: 2% 3,
30RY) |




R) AT WH MW IRH 81 GF-GCES B AaIHAT JAR Il LGS AT
STERATHT G T D] T THPY TR YT [ Ro9% /030 TATHT AT AR0THT T
waqg o R ([ |

urer fIfteR =) T 96 33 S S YURS W3 sTaas Goara-al
e A9 GF-GCES &I J9! faRAMT STeRi Ya¥l ure+ "aagar faf=1 sm=iRe
PRUEE B | IH e AT SRRAT (Policy Shift and Drift), fafdemR S=ger Tt
g vMfe AT SwardS (NSP/National Strategic Plan for PPR Control and
Eradication) @1 3r4Ta, fifiemR Se gy wrerfiedr wHae g7 Taag (Failure
to achieve PPR Eradication Programme as National Priority), WOAH-PVS Evaluation
BT YRIAET AR TIAD! ASRT AaTH! BRI TG TP 8] ST Fe6%m
b eyt g1 WfdeT fdem wawEwars Ao (Policy), S (
Legislative), RN (Institutional) ¥ GERIE  (Attitudinal/Behavioral) @I
PAGNIES ARG Wil GUR Ta ASal faTewdl i1 JURST JaNEw ey
T smaa® ARao |

9.9. ?I'F@Tl' WRe™T JamT JuEfas YUR (Reform of National Veterinary Services)

ATl GF-GCES BT Stage 3 AT Ya¥T TH®! AT W 2023 & WOAH-PVS Evaluation
gl ST WEwdl Aus JER T 71 g0 | AR sgaa a™
TRORRE T TROMT YA T g9 AT Arefie WBd . 9eT WOAH Critical
Competencies (OIE and FAO, 20%:) % RISy 9SR-R Jarel o dem sl
gﬁg (Intervention) 1 SIRET 70 | IWH! AR TUTeel Teablel FFAfIRET HrIEH

F) WOAH - FAO & ARG ofaR ffdemk gy omfae dren swmas (PPR
National Strategic Plan) TIR 7RI 3ifders AT TR SRITAITAT TS |

@) fftemR Amem, =T ¥ STATH! AT AT STROTAT S I+ Jregam
2D ¥ INY TATHS IR THT T2 IUD] BaT JRERPRI b rIes ¥ s
IR ATWHIRAT FeIad g8d T |

) IfeT AR TS [ae THET A A TP TRPRES AT R
AR AP I TG &I RGBT IRARH (Missing Interlinks) TS
BTN TR AT W@Ifd T gge T |

H) Zoning and Compartmentalization | SETexvTH ATl HiMfers safRerfy (wrewdT
AT TfETs), frmer ok gfeear RfesRe! aEmRie geamr st
S HH I ve.qy AR I TR (NSO, R0:¥) WHI T0SH! JazEe Al
e @t SUgE AT A |

9.9. 3EARYAT FWewEaT (Cross—border Harmonization)

YT X 9IRA 9550 .M. AT I et AT |61 T8 (Shrestha, BN, 093) ¥l Ta&f
T W 39 qRguISEwRd! SMIUAIR® amad Wrad (Informal Movement of Animals)
AT H-|RBIRS (Socio-cultural) HRUMGY] BT fAead ¥9 A= At @™ oFmaa
IYEHD! IR A ATIR (Informal Cross-border Trade) Y TR®I B (Taneja N=
and Pohit S=, 00v) | WRAA T 2033 AT GF-GCES $I THT TR WBH! 1 TR
B W Gal AHHTel T I9HT Biad! Tl B 91 9w B4 | 39 33 Igae
v ww=eft sfiRed ega= (Study on PPR Episystem) dAT TIRTST (No Man’s
Land) @1 §d % Transboundary Corridor ®I Ufed R gSer yemafia @18 (
SRTERH! AT Rieetn) 7 T GaaeT IR @1 sri=a a9 wual Ssard= T+

SUTP §O |




©.3. §ITh SU-&fo v (Joint Sub-regional Effort)
fava =mRST arg aRaw aRkawrm ﬁ-ﬂm'vhﬁr (Geopolitics) a ﬂﬂf araT® HraT (
Reglonal Sentiment) & \gel Wydlal fawasmr TI}WE fEqer anfr
MATE WS TIH T Fegall TATEHD! AR T Ghe IHT egﬁ TEXIE®
B W?WWWWWWWWWW
RIRAT &3 HITTel ST T G I U e d! I A1 TR B | §5aral,
9T, YRT X M 9RAE X TRl wied! TaxEa (Collisions of Indian
and Urasian Tectonic Plates) fafa 2w 4T (Himalayan Mountain Range) ¥

“ffe® Bie (Indo-gangetic Plain) ®Y WNT WU HRO- F Ggoe® 4 -
TAT FWIATTT AT Bh B |

gféror TR X weaqEsr RN (Circulating) ffdeR fawrop (PPRV) &1 Molecular
Characterization & 3T fAWT[®I Lineage IV &I ITgedar (Dominance) Yed! faf=
FAITERATC JHIOTT WUHT B | THATIEN AT T Lineage IV PPRV A1 I2aT %
YT, ¥R, Y™, A I fISTH 7 T Lineage IV PPRV fd@1 31fay vffee ww=er (
Nooruzzaman, M= et al=, 2039) e®Idl TSI YUH SU-AHEHAT U8B 1 IS I
IEIMARIAT 9 T Lineage IV PPRV WAl 3RfIAT, Fad ¥ M FolwexaT
TR B T EARY, AT, W ¥ YR 9T Rzl quF g (Shahriari,
R= et al=, 20R) | Scifgd Jormef IRRT Ted TIITSERD] FTRAMT SHITaTRG
IR ¥R ATEF g1 IRPIa (Gongal, G, et al, R033) AHIIEH ITew R Iwwwd!
AR ATHT O Fad /TS (Persistent) AT T BT =T SATDT AT
Y Y- FI=o1 fH{0T T SFIET 957 U |
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Epi-curve of Mortality
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=Tt af favasr R AvEe Frariid JRITHTE | BRUIGET TR FSTRiaTe
ST daeHT T AE WD TGg ARET & AR qHed 9 et
fadioT PeAsYe AfHTS | THAT D Wi, IR &7 B, IRET &
IR TR @red a1 A1 @, w7 gHEe™ FRiaeeT suftEes! g
T TP PIRITT AT T IRPTSA |

BT AU ARBGRAT T ST PRVT &I WIS FUB TS W60 (a7 Fawell B+ |
g ¥ 9T I Y T syl e a=aae aRfa FaariiEed sand
TR R =0T X BT AN SATATIS BT SIS TAR TR 8T B9 | TR
I I Rogd! R I guEeR) Tus! STEHal TRedid I Fa=ome o=
TRIgD SUNIET I TR AU S JReP! HH Tper 81 T 99
mﬁﬁmwwﬁﬁwm

TR TIfeIga! @R I BRf gRewAr Fafid wxawrs R g, fafas oess,

BHIAT TAAHT IEATEw AN TR Faezh0T T,

" TP BT ARG IYEHATS JATTIC BEIGR AT I,

" MRS UYATS R WISl e a1 SelrsH,

" I TW WSB! AFFIC IR TSN, TGHT IIOTUIS, FEHAd ARG X I
MNARTAR T,

" SR TSI Y] 91 AT ARYAR Tt et wuer AR w@reen
THETOTa forgR /T I,

" IR, IR AT TRAATS Bl VGRS BIfATHT WHGRT TS,

" IR T Aed I JMERT GaATSY URHT TH) TSGR ATH s,

" BE® YAYER TAT WR IR AT YN g WA |fedat
BT LRI T |

Q. XU foreuT uvend g iuEr S

T FR=0T MY 9eE BR dT BT IRERET IR SRA%s o RS H T
7€8 | SR 9 R AR @R Tl ey 9€% X UIemdel 9d @RPT
Wwwﬁaﬁmwﬁwmm T
TIANTRITAT U101 TR I8 | Teaeand I TS fagaw-a Hiaaie SgRaT rsrarsy
GRE T g7 ITed T |9 |
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Ifast (Rabies)

TSRV W8
@ 9R=EF:
fast I Fafecar faemer 8 AT gorES, e woar T

Wﬁ%m|wmmmwmmﬁwmﬁ
TS | AT FAYRILT YTOTETAS T 0 YRIRd IBAm T+ |fd=t 97 81 (100% fatal and
100% preventable disease) | faea®T qTf¥d 42, 000 THT AFRTDBT 7 (fASTETE T TRBT
B | Mo I WEA <y YRILT WS g TRAN T bt wETReIdT A3 B | AT qen
e IR e fid REHT AfHTe ARG AT ATaTE HfIAS Wweg IRIeH
B | TS WRPR, R AT fAIFTH 3MF. 092 /050 T 050051 BT TME TR
RIS Seeid Y TR v Ui It qeid s TTaf ¥,39,30% ST A
TR G faus! S8 | 99 W /9% IR X % A ARG DIg UHI
QY YR Y W so TR & WYHT AT |

F.Y. |Total No of PEP| No of Dog bite | No of other Animal | No of death
bite

076/077 56619 52610 4009 15
077/078 59414 54996 4418 18
078/079 85483 75562 9921 13
079/080 119392 108555 10837 10
080/081 210301 192402 17899 14
531209 484125 47084 70

(AT TUERMAS WY ISTH! [AaR0T S1q : @R [dT {91

Post Exposure Prophylaxis (PEP) Situation of dog bite and
other animal bite in human

m Dog bite case

W Other Animal bite case

(51T : TR |aT YT

favemr 7@ < fimew 9fv T & St I g RS B Saae ¥o gRiw
TIASIADT T@HT B | fITITTE Tq 030 T FEHID! CIHISPI AIHIIE §H AT I




| YT BT OIS S AT TRiig een (eg w@ren @y, fawg @
FfY W16 3 fIzg Uy @Ry |6H) ERT TR 93 SRFIITA 25! B |

AATAAT ATAE o Ioa, Aeaw ¥ &H A e Wiaerd Aaareee

i : Ifaw TET g%, @ Jar formr, st qur I freoT wgemer, Q0er

R) PRP TT

IMTDT PR AT AWy (1g=) 7 81 | IS 9179 Rhabdoviridae IRaR sira
Lyssavirus genus 9T US® | HTSRAD! IATGSHT UTH YHRB! WA 2Dl U5-5 | o9
AR MatrixProtein, GlycoProtein, RibonucleoProtein, PhosphoProtein
LipoProtein U8 | XA HIERAD! APR TSI MAPl MHR Sl g | I
HISRAD!] AT Yo-foo Al AT, THE to0-¥30 Al AR TV | HIERAD!I DTSB!
I T Yaree FRB &1 g6+ sy Spike W6 I WD THTS %o ! e
5l

N protein
M protein P G Protein

Rabies Virus

P

RNA

Envelope | protein

P Protein

(NEEBEEINEIREEIES))




®

HEgq]

IS gHIfad STaRaTe gfevEn WHHA ATd, STHERS! SAPTS, WA ATST IR Bl
(Scratch), TaTd, F=ATSRI, <ATSIAT, forgaT MRS cIPHRaC | T4 | FoR A
T HaTE® (carrier) 798 ATAH (Mediated) AT 1 | SiTell HaR, WTe, TATSRIEE
WWWWWWWW(C&HH)EWI
I DT HRIAE Aol FTE79] (M15=d) 7 81 99 IS I Fedt (Sylvatic) X
& (Urban) o5 |

u gfdar : WWWWW aﬁiﬁ@‘mw
AT AR R =Y SIkeEs, ¥y

(Peripheral Nervous System)ﬁwg‘éﬂfﬁmmww
Wmﬂ%ﬁiﬁmwlmwﬁwwnﬁaeﬁrﬁmﬁw
TRel) AfTES T% ATAT YO TS | Dol qHIus R gig ¥ It e
IWEH |

SR s@fdr (Incubation Period) : ATl MR S@fd wR?AT SrdTSH!
W, TGRS fHRM, TIS® &, S TR, SABdHI R

A, ATO@T TPRS! ATRAT ATART Safd! w97y fFeiRer g96 | urer™n
AT AfaoTd! AR @fy = T <R 2 9§ T=@HT UIETH! B | FHETAn:
SMIRT afey ¢ <Ry 3 AT TH g |

®) <o FEReUT

-]

T+ afeo

F 9 FHR T AHRUE SER ARIATS STHUMSD! FaRATqH S A fopRare

HISP! SUAR/HHTE FIRATI : TGB! GISATs AHT UTHIel IBRT YUES |

TERIGIE® Wid G9d S Y 968 | ki fSeial af | =19 1few), 8 ar

mqwaﬁqﬁwmwﬁﬁﬁﬂmﬁww

TuERfIS T AT TMSY | & AR feem st

@W@Uﬂﬁ B | HTS wg?ﬁ%@wﬁﬁmmﬁ
IS | 5T

ST TG RITPeAPHT RIALIETE 7 T |

TRERAS WY : S SRS fHRM, Sidel TSe! eaven, Sifaw
FAIHROT/ B TP TR ARGAT fag G /@Y diferapr Frerizer IRy
Rifrcaeerg R meRaT g suar 5 @Y Jwmse ¥ Al
Fepigerord yeref WaT T |

TERAS R a1 FRIAFAAT WA (Passive Immunization) : faea
wWrRed [Y (WHO) o eiars Sifgadre T-ffaxora! smeR R Srarga! Aot
FARM YRR @v |fea og RRA a1 sRgAraiaT =i (ARS, HRIG,
ERIG) fafecasara armel s9IfoM JaT 14 1eo |

FER/TDRUS TR SAF W1 Tedld T4ue d ¢ A ufy FaE ar
HARATER STl SHMER &I wmwwmm
STERe I gow Urefie SUAR T4Ue® | I8l Jrafie STER Wl
To=l WY UM a1 WG 9Y AAr 9l X 6199 a1 9RREN ORTT
TN "TSars W e ¥ 9w T 81| Il YUERIBied Wi aT




(@i wareey |ar 347, SRSAierss! e W [R9=7oT 7ETeITeE, AT WIS gF 7063)

&) wEoES:
(ﬁ)m:
° oAl TIHDI |FIRR §&Y, SR 1S, TISHT & |
° g g AT gTABATsied (ARIs SaR)) ST FeTor Qi |
°  foafied T 2RER g8 TPRS! F&TT (ST < UeTHTd) IRE |
o TUTH AL :
° g 2Ry SRS TR 91 ugTef TUTR W | |
° gra1 IRT RN, IR STAAT B9 NI |
© &R HAETT AT G/ X SAaAfadrorT g |
°z ey faT P g &)
o UETETT &Il
© AT GeTHTAP! WeToT *fE offeg X ST <aIuT g3 |
° g9 g1 §g J<I <fEg |
° aifafia 3 sravifas var years Brar 1+ |
° FIR?AT SrSel $HAT g TAT T6T9 YT 3637 S/ %t g |
° fa=riie 1 *Rg = @ A 9g &
(@) gg7
R i g3 fHR®! Feror <ar 7€ |
o TUTH AL :
° THAT AIferwars AR |
° Tl HIS & | FATHIR TP Ueh &R STars =118 U IR Sra |
° JURTA T&-, WM SArareiel aw |
° P! W Y-, JEBR FHIS o} Ul IR TSIIS |




o TETETT W&l :
° gidt gRaR qer RISt Fiauel eraTder Taf 4@ Yoell ¥E |
° fs frrfer &= e s aifer T e |
° G @M X e T |
° ISP AETUTHT IRAY TN TFHIRAT AZHAS SYAT ©TS U TR I T |
° v FTY YOTCAAT AU gATel 3MMAT SreATga! (pupil dialated) §9 1
° fRTf FERD! = & P 7y g

(m) g /A
Mg/ AT IS X YETHTT T g9 FHRIAadT deror < udw |
° YIS AT T @iy |
° fafSta avg Tor P Risel 9es ues sIfiRey I 991 SmaTeia aRig |
© gY SUTETHT BT TS |
© JFITYIH TUAT IS URTA HRIS 6] |
° UBTREH! GeTal SRINTISH ATl dey ¥ USh UcH 3099 T |
° IS Iy, YS! Py, ea Ty, gy D TR w® |
° UBTREH! WIEIC UeTHTAdH] Tl Yo 9 <l A7 |

(®) 99| (Problem) :
» IS STHAT FHRITD! ST 8H! [OAT T B | TUTHAT A, 09% /099 AT

Y2&1R ST AIFTGHT SIHTS WP om0/ 0ct HI AT Yfa HE 3,9, 307 O
MUH! B | A 391x gfE g7 ¥ T1F SR 00 DY JrdwTerd Ig T
e A famarer v 8

" FHEHR A I APYE SFAERD] SIHTg ITANT Jo~I HISalls Al |G
WWHWWW?WWHTWW
ST TG 9 ST $A gg Ui e 7w

* O AT EED a2 B WA vox AW MW I@UY, wss JeT
yaIg g (Outbreak) X UUTA® FISDI 1,59% oy g@r
forgg ufy | = 8t

* TSl Sl SEER W, RIS, SATS™T SgTiR MSAT Yae et
AT qAT ORUTGAT JIGATS Il U+ THRTDHT BUAT Afers] | &

* Dog Population and dog ecology &' IRAT IR g |

» AT AT B/ =T (Prevention and control) 9 SuTer@! Srefwifer
|, RO } Ufdbga rd Arer (Action Plan) sgg af+ |#<m = &l |

» IS wffea 9fear e 3 FAeIR srEerm g |

(9)  SUTHHT Y IUATTHT e :

ST AIATER) SR (G0l © RTe, |, FaTe], fgan, =S g3 ofe) are
T TS | SH TATIRBT ATAAT gL ATATHT AT ATehT fINT0] yars g wydrer Iaw
T A 168 | W TR A S SR /I, |l TS Qv S ] St




period) &8I f&77 *Ra I « Al F=1 T AT |Fe | N R FEHRE Suvs
fASTHT ALTOT AT YA A X ERUTGAT SHTARATS SIDHR IS YR FHRTIHAT
AT A TR | T PR ARG FHY/ AN BERATS AT BIAT AT
W%W(Nejarab)@%@ﬁ?ﬁqmwaﬁﬁﬁ(
Jee) aifard JuAr emee el AW W Ape™ R e | oY T
fTTaTe gr SHETRY SR R 90 e qeaid 21l (W@ 201 IR 033 TH)
AUTAHAT TYAT AT AT WTHT 285 IT YHIT (outbreak) HYHIAT 959¥ IT T
R &fy YB O w9 9 R01: RT 2030 TH AUTAD! & qE€T RToaT Hoen: ART,
e, Giers, faaa, g1is, SToReIe, Qo9 I $3AYR %o IS 9T Io Y JH!
R | DT TS AT T 0% /0 IRT 033/ 0% TR TUTSTHT 134 TST TYAT
R ! e TRt @R wwo IeT reifew d@ Wt Rt | uyy war e e
AR qIS BYAT 4o W=T 3T IYETHI IATEIE T g1 NP B |
(®) e fad 9o I¥T UY] XfAS ATHT YBIU (outbreak) T ERUTGAT FATER

7Y faaxor :

Year 2013 |2014|2015|2016(2017(2018|2019(2020(2021|2022| Total
No ofoutbreak | 54 | 73 | 64 | 87 | 79 | 159 | 68 | 34 | 33 | 17 | 668

No of Animal 93 | 210 | 228 | 227 | 251 | 428 | 137 | 196 | 81 | 23 | 1874
Death

Situation of Animal rabies outbtrak & Animal Death in Nepal

500
400
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200
ol il ]

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

o

m No of outbreak  m No of Animal Death

(3N = U [T fqHTT, R053)
() AT T Roq¥ /0 ARG 083/03¥ TH TYAT IS f1a (Rabies Diagnostic)

F.Y. |014/015/015/016(016/017(017/018(018/019(019/020|020/021| 2021/022 |2022/023| 023/024 | Total
No of 56 48 50 73 62 80 62 72 122 300 925
ISample
No of 27 24 31 57 35 54 32 40 104 246 650
Positive

a7efY et Tt FeTS! fweror et @R awt I e Rerfa <am sgaR
ﬁw%nﬁqaﬁm




Animal Rabies Diagnostic Situation in Nepal

M Positive

H Negative

(57T - g AaET f39T, R0cR)

(®) BA™/ =T (Prevention and control) :

AT AFSUM : AHRIS FEHR a1 3T AERI Sl TR a7 G A
9 HRAT SR SIS o WY UTirel a1 WG WY qAamal g

K4 1 YR IAREA TS W e 99 91Sdrg 9wl M
Wi Tw: fSerd aft e ¥ g Afee! sRaredr
YUERTIST @us! A1l w4 79 |

TIoEufo®! @Y (Post Exposure prophylaxis (PEP) : ¥ibRUE FER aT
I ARITER SiTell SH®! SIhTs geamd Aol T AR-EIE §oAST ATl
TuERfAS WU (Post Exposure prophylaxis) femar omft sRteet
AT ¥ fafrcaara aRet qHI™ @Y amsH |

ferg=1o1 (control) : XS TP AT T I[eH B o gAKN qof
P B | FAuTI®T Sl AR Sell SHa] ¥U®! §aT g UTeq, S TaxAr
TIHE P! ATIHATEC AioTel T TRST B | I STl TAT AT FHaTE T
T o T
: |

ﬁwwﬁmuﬁwﬁ?éﬁrwa@mﬁﬂ%aﬁwl [
ferg=or®T SUra (Measure of control) : AW W@ FRA==OT Tom ST
B fe AR gof s wear afsy frg=or 7 @fes |

S FHIAT TERRT WY (Mass dog Vaccination) : fast IJrat a6
@ TR SiTelt 71 (Sylvatic cycle) 3 &%t @56 (Urban cycle) 81 | T9arHT
A TAT TRUTGAT SATGRAT AT I A BT ARIETRIS  GA< HaHet T

BT IRt SUAT TN TP USH I HaRells WY S I
1 Iast T Fraer 7 |fes |




T BT TERRIS @Y X Fre (3e2)
(507 : AT BT B, T T3, 4T

o BISI/BISIAT TS [ERfAW @Y (Puppies Vaccination) : Gz ¥
faRTeN® g5 92 TR MUl Afard TuAT Here YedRfAS @Wv (Nejarab)
TS, S WY T Al ufs IS ¥ I uveEnd The 99 gRe} @
TS el AT 597 % q9197 WHhv |

o USH qAT HHeHT WHT a3/ fIR1ar qor fomar 816w/ BoddrE SER
TRT WIEET AYAIR AH SER B T |

o  F[IR®I WHAT LYY (Dog population Management) : FHIal THAT =
TCH YOI PR T WDl USCT HHRA BT 9 Foid gedl §HIGW
ERIATS (FY[e® TMSd! UAT SWITRYT I TR B | IO FRHID!I A&
q@m@aﬁmwﬁw%ﬁ;ﬁ;wﬂgwﬁqﬁ%
Twaq, Dog population =T [ B} TR/
RHD! G hEAT Y5 A B | fETv |Ie TR TRE AT
TAAIS T&T STATHE WHGRT Bleg, TATHET Biex T, 91g Faardiel
FUTHET ESIRER ST TRISY IATfe B Tal FpRad! W&l =1 T
HfSATE ST~ Y B |

o FIfARIEa |fifd=a (Epidemiological Surveillance) : |fife=T (
GIoTgsdre) B Fafid SuAT BeEaT A1 Auded $UHl favr quR R
QWS BIAT B RIS A1l U e ey R Sug®
JUHAT AT TG0 |

o At GERf®! faRvT, yHrRA Tl gHESN 1, W G & 9@
Grad! I yaw A R 9= R faenie fAfsar A yaRer e
RS |

o FHEHATS IS ATEIC JATST AT TRUTIAT HHIATs qTeX TBIS |

o YIRS BB JT FIIHT INRed! B, W TYIFD! RSB THAT
THUCH JHID! AT ¥ ToERfaS @i F=a1d (Nejarab) sifvard soar
S |

o TG ARgfE (Awareness) : I TEHT WRERA JAT ATART AérE
qer g armfiees! e, gerem qer fAaRe srf qrea guEas™
BT STea AffE Tiues
R s :
9y JeIT A4 R3St IRt Rerfy 21t urer 3fawt 91 G yeiv wua! (Rabies is
endemic in Nepal) g& 81 ¥=1 ¥ Al | T s g1 af aiffe




TYAT YT o0.3% YR AFRIETS TUERTAS @Y TRGRT IRYATASTE for IRPpT qeaad
1578 | TIf¥E HAG 900 TAT ATAD! SHTHT GG g1 NPT IRgB W= vY ATaht
[RHAT faRTT 0 THAT 2%= TCT YBIT (outbreak) AT 959 TCT BRUTAT U] TUTATH!
T YS! R X ager A et HHar <34 IeMT 1R TT&T syo IEMT graifew
@ WP! N | gD TR aTTe TohIel STeadIfer, FeadIferd X Sradifer
FHRIATHT 978 ABAT X =0T U TTHRY SUAT ATTTIHAT Rt <Ras | fea

BLSIEE]

(WHO, FAO, WOAH) & New global strategic plan to eliminate dog-

mediated rabies by 2030 T T&d W T Il FAKN T AT B?
(to) GBI :

T 030 DI AL YIDI AN TP Teblel MMH FEHAT @Y (Mass dog
Vaccination), G@R®I W&AT @awemdd (Dog population Management),
ST ANEfE A o BRIAG! IR HriAE (Action Plan)
TS BT TS B |

S qAT HheH TR, fa=e, wre, |, warss, fagan, s
?ﬁwm/mwﬁmﬁ Ify wTHTIT
SER®! FHAAT IPHIS I1 WA ASH TR PHiaw (Scratch) wgAT gomi

[

Q@ = FHRR (References) :

I WRPR, WA a1 [IHFEIE, Md. 2092 /050 ¥ E. Rozo0/0sd AT
TR, w@Red gfded |

e et faum, sfefiresh e I fFra=er weremE, <, aw mEe
b RoR |

ey e faur, sfsfrresi Ter I f=or qeremar, <g, XA o4 |
Asia-Pacific Rabies Meeting Bangkok, Thailand, 16—18 July 2024 Report of
the meeting

WHO &7 wTseaT Ifava! It o, gfvass, e mgsargT anfa
National Guidelines for Rabies Prophylaxis, 2019,Ministry of health and
Family welfare, India

FAIfed AT =T gRAST 0z9, BN T WU e w=med,
RigeRar |

National Guidelines for Rabies Prophylaxis,in Nepal, 2019

I3 SEIRCEINE G HI R ERES Wﬁ fafr 2053/3/9% T Epidemiological
Situation of Major TADs in Nepal & FHRITH




U (Anthrax)

A FARY R
gy fafecas
D - IRTH,
q. ufee= (Introduction):
Anthrax SFTERETE ATARHAT T (Zoonotic) I TAT T WRBRel FaATad TR 3%
JeT UY T A TS TRRAT W G THuE 9 81 | g WOAH (World
Organisation for Animal Health) @ 9f¥ ?‘Eﬁ'@!@' TRPT IT B |

T I AT SRIBNAT 9T [RAT GHMES 6T 98 A1 X STAARESHT AT
faved T AT TR WSS I 81 | IFATS Tl “Iea” 0T 98 | Al ITETE
TR T SUTS SATERES M, WY, YT 9 wfAd gt Wi R qegeR ufy
Tog 0 | A I HIST X IR HH A8 99 Fae, AR daon GIRAT favet amvat
Wlwﬂﬁwﬁﬂ@ﬁéaﬂwmﬂ%uﬂﬁm@ﬁ
B | A SATRETH TS THE S a1 AT Yo ISl AaT X WAURAare
T [T AITTAT ATES | I ST PIROT AGAT SRS BIAHT AT g1 T8 9
HEMT HISY, ST X NI AT TATAIRETT YOTTell a7 BIGAHT AR T ETerad!
B | U<o D! YHiY fegufka g1 RS urs=s | A1 e e rret ofy fafes
ﬁ: Malignant Pustule, Malignant oedema, woolsorter's disease or Ragpicker's disease
|

(@) IvrewT gfagw (History):

TeTad DT 3B BRI a9 QRME! RegdT W A1 aRfEd © 1 a1 9 sreriar
ed TS HETQVEOA UIg® | Anthrax T FaYH ST TaT aris! forar | Rig
S SaTlfas Y9 @ (Robert Koch) & W9 1=t T Bacillus anthracis A&
TRRAT Ufga TR W Anthrax 97 TRISS 9 IS ST YA RGBT 9 |

Anthrax J9T®) Ufdell HHS @Y (Vaccine) Hr=iel 9TH F:]ﬁ?‘[ qr=R (Louis Pasteur)
o W 15 AT IAGHT T | STAATS SEReoH Ahadargdd TReToT TReHT foraT |

g!;}aﬂTAnthraxﬁﬂmmﬂﬁR%? AT PIGATS] TRUIBT MSHT M1 Yfie 9yP!
|

(@) @R® ad (Causative Agent):

Y T TS USS AT BRYT Bacillus anthracis TS ﬁrl'el'l'{'f, (Bacteria) 8 | Bacillus
anthracis is an aerobic, spore-forming, encapsulated, gram-positive, nonmotile bacillus.
T STETY] STfIRTST UTQHT TIRAT X TUTHAT WHTa UDI IRROTH Vegetative STTERITAT
5 | Il WRES AICHT TG SIId Y8d [ar qDTe e GaR-1e A1fo |
IRRAE WR Aoicfey savem e w3 sarfee aramT afg gar I 9ad 6 |
WR Aorefes sravam fAesRIT g7 STad amue 3 f&i Afedis 8 v WRES 100
& Afreire TugwHm %0 e T g
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BRSO - <

Figure 1: Bacillus anthracis Figure 2: Chains of bacilli
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Figure 3: Life Cycle of Bacillus anthracis

(1) W<€ erafir (Incubation Period):
1 3R ¢ R (FRAPTE 20 &7 =1 uft g7 ww)




(er) samuear (Prevalence):

JATTGTAT SATERECHT TITa JITSH] Ui g TRP! U576 | AT
X RS Hqd AEHT I9 D! G B W9 IR, IFRST I s foramn
FiedADTe! I ITHI JHIY B! IS8 | WOAH of TTaaTs "Notifiable Disease"
P BT GAITE TR B | WHO o uf gdars A Rem e s TR sifds
QAR BT TG TR B |

FUTAAT Anthrax Jerer Wi faawor
at T o
[ )RR FIoHATS] ARNTD (TRURSBT TTS) TTSAT Ufdam= WUt |
, (5o gfe: TyE)
[ Ro0d IRST YR BHEe Tep GIRAT T gfie |
| R0%% areaT foreare! Terem MR- T Yo YD 7Y,
Y HETAT BieTga! |
[ RoR/R0 G FTceT BN TY TSI ARE ¥ MEe0D! 4G WIH! |

BINCE

W : mdpi (Multidisciplinary Digital Publishing Institute) &RT YeTRIG "Anthrax in
Humans, Animals and the Environment and the One Health Perspective" @ 1€ |
(§) fawT @t TEeT (Groups at Risk):
q[UTeid h¥d (Cattle Farmer)

e BIAT a1 S IEUNFT HM T+ HHCRES (Workers in the Leather or Wool
Industry)

FARTATATAT BTH 8% (Laboratory Professionals)
A ATATIES (Meat trader)

WRAATAES (Veterinarians)

IS WIS (bio-weapon )

R. ¥0T ot Areawge (Transmission of Disease):

(@) Ty

" TS I AT SAERATE SR 1 U SARPAIE ] ARpAr ¥ad |

*  Bacillus anthracis TS TYAT ATCHT AT FHIRTH qied MDA IYES
Tl TRAEIE | 6 |

» S @ e, 9161 Uikl SeT SreeRareT Wikee a1fe} oE I=aS
g UPIS UYET WP g TS |

. WSporemeﬁ?ﬂqﬁﬁgﬁﬁmtﬁ?ﬁW

[
. mmﬁwmmwwmﬁmmqﬁﬁ
|

" JEUNEYHT SUGTE® SIRI: §H, T, TldTd! Yedal Tobare uf Wes |

» ST A a1 AERRAT 19T Ta TRIEeD! THIHAIC Fao |

" GITEIP] SIATIES 3=l UfoRiE! |1 wTHfae BuHT GERAR ATeHT
T WP TLDRIEH JTATIRUTAT Y& gaT 9 AT Berd W RaH
§B | o0 JUAT Bacillus anthracis T8 Sifa® sARS! o9 3 Sifdd




wmﬁﬂﬁﬁwqﬁaﬁﬁw%emswﬁwﬁmmw
Bl

Anthrax in
r” wild animals m\

Ingestion
/f Cutaneous
o
Anthrax in .
livestock Anthrax in
human
1 Inhalati C

Anthrax spores in the environment

Figure 4: The life Cycle of Bacillus anthracis at the animal-environment-human
interfaces.

3. (@) Ao
TR I SRS ARAAT W9 (Zoonotic) T 8T | ATfrsear At 91 fs
TRe | |

WS UYD! ATYG, A 91 SSSIBI THHHAT ATSAT WP |

& AHAT araraRer (Gell, IRIRNT) JIE W |

% YONTRITAT ST &l 3RATaE (Biohazard exposure) 9T€ W9 |
e XA YgE AIHEHHT T SR T GBS 69 |

+ QIS GHAd TSI ARG 97 W W IRAT A1 T 6O |

2 TWW@WWHWWWWW
[

P, B, TSEI PREFTT S &I TAT 3, T AP THIHAT TSI IS |
% gwoigad 9% (Injection-related) AT YEaTC (Joac: TG Ut YIRTHATI) |




BACILLUS

ANTHRACIS

SPORES

® |
Cellwall”

L -
5 e Exposure
Spore” / To Oxygen

Nutrients
Activate Spores

Capsule
DORMANT SPORES
Can Live in the Environment,
VEGETATIVE FORM - - d Bacteria Multiply, Spread,
Animal Waste and Like Soil for a Long Time Produce TOXINS and CAUSE
Decomposition ILLNESS AND DEATH

Inhalation
Ingestion

Cutaneous

Inhalation
Ingestion

Exposure Vegetative
To Oxygen Form

Anthrax Spores Have Bee
Used as a Biological Warfare Weapon

fort y « Ao Teee w aRker

3. T FAE™ (Disease Diagnosis):
TS AT AT TAT GARTRITE TREToTETE T Ao |

3.1, WEUEE (Symptoms):
() SR
(37) IS FATER (WE, WfY, AT, ")

K3
o
K3
o

K3
o

ST f7e0T ST SHTaRE®®! &S g g1 7O |

G WUP! TAERSD! ¥ BT WAD! g1 g1 IV |

TRP! STAEARD! YD FRET (TR G4, TP, BT, TAGR) AT Tor=1 T
Feloll BT BT g |

THATIRS! Y T SN Iod SR MM (0¥ 2R 0z fEH wRA8TRT) |

TR FAUES QW W 3¥-3% HUCSTF UH I 1 |




(3m) BTST : TEART SIS, BEUSTS (YSHT ARl &), T B el g1, Suford g |
(8) X : SR SO, Y GO, TS P AfrEe G 8 |

(@) ATREET 3fEm Anthrax &7 UeTR X AEUTES:

[cacy AT

9. EIATAT g (Cutaneous): Y TS 9T A B /4%
T 931 HMG T
BASE  BIAP  FHIID

mq%ﬂ%’l?mwgﬁ
Jaq, "sH IR g,
m@wméﬁﬁ

MR BTATH  FeAAT
uﬁﬂﬁgﬁrﬂélﬁwﬁ
ams+ ¥ Cutaneous
Anthrax T 0% T g
T 9aD |

R. Y9I GG (Inhalational)

3. UTAIa=Ag (Gastrointestinal) SR emed, Wi g,




g, e v <R, de
Il O SYER RAT
Y-%0% TH G T WIW |
IR, WEwRTET aiReET:

e Bacteriological identification- Gram Staining and culture.

e Serological testing. ELISA (enzyme-linked immune-sorbent assay), Ascoli test.

® Molecular testing. PCR (Polymerase Chain Rection) SR g IReUES YINT

TR AT TS A9 |

o WEYUMIYIS HTHH! TANIC TAH! TR I18 SATYH! gfear T+ Ao |

¥. IuErR (Treatment)

o T T SRS IYAR T AR 7 U gad | X urgeer oy Ffdcamar
HoaTs qHITS™ Yfeqrilfed sivefiee JanT 71+ afes |

o yffeyTa fR¥ (Anti-anthrax serum) 100-200 ml 71T & AfH=5 |

R ¥ Tttt SurEe (Measures of Prevention and Control):
\T%-smﬁ%a; RGP WS AR fFa=er 1 X BaEe A9 i gaaee
HUATST A0 |

o [P STEaRS! YR SgaReTT T |

o TG TAT SATRDT IS ARG YHILR AT SYHNT T |

o Waﬁaﬁmﬁﬁiﬁwm (Biosafery) ®T SUMIE® @S

[

o AT &Fars FAHHT IS |

o THAAA MBI TGRS I ARSIl T T | T T q9 9=T I
TRPT ST SATSY B |

o I} Wree™ MR & ¥ R Wiedd @R BTk 919 ITRawaufs ufsy
H1forTe R TRATAT AT 8RR AR g

o Jforer SuRefmr secRawed gfg X BEMT BfeM 9idia

TS FRBR T §a | TaaTs RRGR T TRTH! B |

=T, 3T e fherEed! wea =T 7 |

WRAGTEAT fady & & |

STTARAT ST Ifgfg T |

Ty fafeear fFramees! 9ra T4 7ee feaer I Suree @re gRema!

[T AT o Afpeed! gRem ke T fearga Rys! 81

§. €U (Vaccine):

W &7 e [Iog®! @lu Javeedrs @Sy dfd #ew@qel B 1 Louis
Pasteur o ¥ 1551 AT 3 Tad favg @ud! gHIHTRAT yae R g | sifzar
HIFTA®T AR BioThrax @ FDA (Food and Drug Administration) §RT SlTﬁﬁT‘r @
TR R=B (Fea: G @ a1 90 IIRaaa 1 &1 T afhee ST aei+s, IR
HHATY ATfBT A1) |

T IYSHT AR Anthrax Vaccine HToaTSIe! Hrqreawar saferd sitwefl swmed
TANTRITET I IR WY IUTEA JANTITATS 6 935% T STUTGH T4 TS B |




et ﬁE?UT:

@uat A : Anthrax Spore Vaccine (Live):

a@ ‘ZI'{EW tlﬂﬁ (Anthrax) 7 faeg IR TR WA €7 (Bacillus anthracis
sterne strain) StaroqaTe ffiT Shfad @ 11

g g AR FreREE © HRUTGAT qoIT SiTel] SR |

& i IAY ¢ ¢ Y 9T 9 IIRPT WY ARG |

aat A ;9 fAfE gfd SR erer gy faA

U TATHS Jaty : @Y TIGHT TP JHaH |

WW:;;%.%.W(W)WWWO IRG RT FATTRIRT
|

FUHT HUSRUT : -5 fS.. AU |

GIehT Wt : Yo FAfeT. @1 W |

AU GANT T WS qrad * Rikest dor fSaars s el < g 9 |

o« gy WY IeTeT JARTRIe, g |

frpd (Conclusion):

Anthrax SHTER TAT AFAD! T TR THAS I 1 | 7 G0 df2ar, SUER X
JpemETe =T 19 afes | At I e, Sifde X adwe @red gfed
HEAYT WUl ARBRI TT Foh &aTe I9a! JHESRI Fa—=0Td! STaeasd © |

egH WTHBNET

https://www.who.int/europe/news-room/questions-and-answers/item/anthrax

WOAH —World Organisation for Animal Health

Anthrax - WOAH — World Organisation for Animal

https://www.woah.org/en/disease/anthrax/
https://www.woah.org/app/uploads/2025/05/woah-the-state-of-the-worlds-animal-health-2025.pdf
Manual for Recognition and Reporting of Trans boundary Animal Disease. 2024

Handbook Zoonotic Disease Control. 2081

https://www.cdc.gov/anthrax/about/index.html
https://en.wikipedia.org/wiki/MDPI?utm_source=chatgpt.com
https://www.mdpi.com/2076-0817/13/9/773?utm_source=chatgpt.com

https://www.google.com/search?sca_esv=51537acedf813448&q=Food+and+Drug+Administration
&udm=14&tbs=AlljpHxU7SXXniUZfeShr2fp4giZ1Y6MJ25 tmWITc7uy4KlegDdErwP5rACel]
Aty2zADJjYuUnSkczEhozYdaqlwZrEpAyvqg nCZZSdNL3a zWXE3cI2E 1zFyMrdlusUOMbaR
utGH7CJ8SVOQGINmMCrTERmnISXTJPK4hZIcFXntBjam0devdP5GZCBnLkcdNgzhIPgNuyFR
UKxO8wZTeVlp-
xJRKOIQ&sa=X&ved=2ahUKEwiSqly17620AxVMxzgGHa7eHQsQs62g. KAZ6BAgMEAE&Dbi
w=1366&bih=641&dpr=1




e/ ddET wna afi fepa Jor

1. TR S
RS Uy fafecas
9Y /4T T
ufve

g R 9T M AT RINTUETe A T wecaqot WhAe 9T 81 | a1 T g / 9
IRF I SAHT 9 ¥ ATAAT FHAVT WUH! UTSUD! B4 | Ay R 1 fawima
e, 5t X YT IR BRIETH! APIRAIC G TV | A I ARHT SR 4o
gfereraa= Mg/ AT fORE g7 Wa8 9 A1 T o FRRaE=T $9 e} ol

B | AY AT AT G -0 UTIRITH= Y STUTET HSH HYBIel A1 INT oAl
an?qﬁﬁ'\’mqﬁ?%ﬁ o AT g 9w |
gfeere

mﬁvqﬁvﬁmmﬂzazmaﬁmﬁaﬁmmwwwqmqwo
T AT et faf= qeeed At T HHY: AHAT Biegd! | siftharar
ﬁz%ﬂ@ﬁmmmmmﬂwﬁwwmﬂmm
RaTDT foraY | | 0% AT TH, TP, I & I 0R AT TR¥ATH! Frere, A
@Wmmlmmwiﬁﬁwﬁ?wm%%aﬁw
(R4, 2099 P AR AR @1 = enferg ufsy siraor \EETT ufdel ued @Y AN

AT gfte HYHT B | oMfdfd I 209 /50 AT A T W@ WY Ricarsewr bied
AT AT TS/ FAHT WHATT WU ¥ w4 BRI afe IAT &fd Wt Rt |
MfA®B I R059/53 AT AN I AHAMYR, ARE ¥ TGHA U= fieam giie v daa!
Bl

FRH qcd

T I Poxviridae TRAR FRRAMHI Capripox virus BT HHAT g1 S | A1 fawToy
BIATH! TTSH! UTYTHT HRY 3 AR Jied 990 |

I FE ATAR

T T faRvd AT, ﬁmfvwawaﬂmwﬁaﬁmﬁaww@mﬁﬁ@ﬁ
YR Y THHHAT AT THT A1 T FES | I T AhAT ATSAIE

Wuﬁﬂﬁwwﬁﬁw qgEed! RiTH, g, X Bram g1 Rratee
e o Jur el g arlee 9 99 99e | GHid
NIRUARATE, RIS 9% & TA1 TF1 T Uil @ SIeqIe, Wafad a1
THTeTETe (ffere) waa @ 9T 9+ TRS! ISR B |

TAEAUTER

AT fANTOLel ST=hHT RSP FHI < AT DT AET0T <R ¥-a¢ T ae )
W%ﬁiﬂiﬁﬂ%mﬂﬁﬁmlms‘/ﬁ?ﬁmﬁwawéﬁaml

o 3T R ATHATE ARG AETT U g9, IR g aEe g1 % ueet g,
o Iie BN T i g,
o formarewse (@R afer) gf+m,




e UpeRy uig Afefied wm Ml et/ gl (Nodules) 2Re9 | I%T frafss
g, Wi Afe 9o 16 3, X Yo ST 9Ad <’ U 98 | T SRR
TRAT Al T g TGO |

o AT MEIIH! Tl 9T X el i,

o A MEAT qY A & cy-vo FRRIARRT e,

*  PEABEI BIS AT 3= a9 eI |EZHAUT M§ UG wUAT 47 T,
BIAT G X TBIST §0 o9l Uy 3T IR A TS I WA g

TS,

o WISl HTSHT R U gaT ATl fa®rd WS uTsdls A% TERI X Sfed g9req
v,

o Tl MEIARAT MiUAE g Wa T R Afe R qrell e 69w |

et forgre

[EIAT Al R A& FERAT & T |fdo | aufy 91 g = whia
IYETC BTSHT 9Ty T i, THd! w@E, 0 a1 RRes! 79 snfe Sfea wieEre
He™ T Phosphate Buffer Saline AT ARETOT TR YARTETATHT T Ufgarad! ol
ToTSY W | FIRRISTAT IRTerrg e 38 fafdrare faeme i wfees |

e @l fINTY] (Antigen) Ufe=m™: IV IR q@ Ufed™ X ge TS @i
| UYEIC TTSHT Uiyl eI Y, ol WIe, ARel IDH! A<IRD ATE0 (
@freT e, werwl, a1, e anfk) @ TAEE PCR, Virus isolation R
e T |fes |

*  XTH Ufedfs (Antibody) UREM: T AMGT BRI T UfAre WIGET
gfreafe®! AT 91 GO T8 T 3 W@ ¥ g gfeafsa! A Se 50 | aaef,
HHAY AUHI 3 BT UBIS FAEIC WA T Ghad T ELISA, Virus
Neutralization Test 3nf& faffrare wieror 7 wfe=s | 1 og®! @Y FwmwH!
TYET A T Yfeafs D |

T T Y, ST TED! URTHSH WOl &I B!, Fetal, fhar afy sfmeear
frafee aRas |

JUArR

Wmmﬁwﬁﬁmﬁaﬁwaﬁw@mw%ﬁﬂwamw
TIRATH! FecTeHT FET IR et STaR T4 940 |

e SRIAen H¥ T JOIRAT SUAT § Paracetamol (oo mg) ¥ Meloxicam
(300 mg) AT IYHT AR R I I AT IYDT AR 9 I 777 -3
UTH ATTIHAT ITAR GaATS] U | AT Meloxicam (X mg/ml) I Paracetamol

(4o mg/ml) s 1 fifd /10 SR dia IgaR AR a1 BTem A o

i BTl ﬁw %H T Chlorpheniramine maleate dT Pheniramine maleate ST
Antihistaminic 39y g7 7+ |

*  BTAMT WUDI °ISAT G FTaT[dI WHAUTATS & T Penicillin, Oxytetracycline,
Amoxicillin, Ceftriaxone ST Yfeeamaifes aftafer g 1+ |




o IEWRAfRTS s | sMEHRATeT 918 WReidl e T, =ree
ﬁmﬁaﬁq@yﬂﬁ?ﬁﬂwi@ﬁﬂ?wmﬂwwqﬁﬁ
Hed TS |

o gew Ufediftes Ny yaiT 7 3 % sx= AR Fly repellant Ao a1 &
AT T |

o I yRRETTE ewar gfg T e € 3 Jafaw At siwfy a1 o
IUAR 3 SR AT T |

It Tyt B

o U UYATE SATETE AT I UAR T |

o It ugeTE weRd AT U, EY 91 YA " gare |

o RPN UgE FHAT TS |

o Irfiers fpm, dmge, 1 anfder et T sgavem 4 |

STHAT qT ferrestor

o oA ST, AMge, Bt o o BRTATS fR=IoT T |

o ToHI WRABIAT SIS & | NSS! aRUR YT TAT BISR STF Afa |

o I APE A Site gReeT SUIES saer T |

o BT SFAIC UYDT IMAASAGTHT YT wUHAT GiIa=r TS |

© BHET T4 U IISET BRGAT 3 B ool Il FARE wown A qerren
[LGISER

ot RepT T favea! @v 37 1 A1 @iy ufeell yes 3-< wfere! SavHn wmeg U8

R Y IS yde a9 ey us |

* I IMTDI AETOT W IRAT o 90T dT€ YR STAR TGS |

o AN T fAYTY] MoP! ATATERCET AT WHY W SHad Y1 gaT Al I AR
Ww&lﬂﬁnﬁﬁmmqﬁl
Eﬁﬂ?’%ﬁ ST ) 1 ot e oo o o4
IATITD! FAT T FARA=pH0T T 9w |




®Ra AT (Foot and Mouth Diseases)

1. FORTS Y08
R vy FRAfecas
Eﬁaamﬁwﬁ%ﬁ?wmﬁwmm

q. 9= (Introduction):

>

ECING TETARESHT &, WWW R
e Herey Bl wodl I ﬁfﬁﬁ'c}ﬁ W e e
(Aptho/Picorna Virus) @1 R g1 A8 | @RA I AFR T 9ot
MR ARAST TS fawoy & A1 I Fsrarare! g 2 g Sifad ww |
QR I ARG AT ARG FRAT U ¥ Yo Tl SR, ARARA X
= fyerfyeran shifsa JTAASTEd T UYT gared (3¢, TU 9
ggTed, WY, ARG T o7Tdl) P R UrIRare el wies wa, s
AHe Il AfdE & g-ars AeMRIeg e YgE dHafeT 9y I
(Transboundary Animal Disease) & |

@RA AT fazaaT AHRIT e sFReT, TSI, RIS R IIED, TR,
U ST QAT IV TRADDT e B 9 Afpar ¥ YRETST R
YESHT IRER I G T TR B |

@R I 371 fRwTaet afea=t #eeayul R (Economically important disease)
B T AT AT BRI UgTeieT fI¥9 AYRAT 9% (Barrier to international
trade) @I BUHAT B qadf @Rd I = T Auree T R
FEUTN WER MRIP F9fg T% SATS! 9671 W TR {HAaI8% Xedl B |
AYEHT AT ATRHRE® e FAMIAT Wiolged |9 01 AT IR Th
FEITHT FTAR WA T TRT 2.9 3 qRTaRDT &fey W a=igapr
B | AT D] TP FEIITHT AFAR WG Tl TUTHT 3Ry, T GY SedTad
HETUH! 3[a=eAT B Mandal (2009).

R FRF T (Causative Agent):

>

>

>

>

@RA T T3 9T A JHRBT Psl'ﬂlTﬂ Picornaviridae family @Y Aptho virus
P HRUA ATES | WRA FATI[HT =T @ YHRBI $UST §B-T FMD Serotype
0, A, C, Asia 1, SAT 1, SAT 2, SAT 3 | _UTeTHT TR Serotype O, A, C,
Asial 3T IRADH! AT B W9 BT UfSedl THIAT SerotypeO TG
AR BT X Serotype A BICHE TYAT &N I+ RSP B
mﬁwﬁwmwwmwﬁwmmww
vaTef, g, QU O USTeiT aM W 9 Qg ffed e |

@RA DT 50°C W] AIf®! A fAfkegy | AIgETE 70°C
msow%ﬁgwwwmm| &

I DI QAU T BT A Citric acid 0.2% (2gmy/lit) 3=t
JHEAHRI AT |

3. SRR (Epidemiology):

RNTDT ST T ears sfosirareh 9= | a9 g g+ 9 B9 agAT (Host),
P HRUTA (Etiology/Agent) Hl ITATIRYT (Environment) AT IW@T I46 WdHI LTI
B | R T T el T+ SfcT WhMd X Mfeie fedrae Aecayof 9T 81 | @Ra
AT IR &R 00 §B 91 TJEX I GYEOAT 1-4% X AT UYET UTSIUTS],
rEBTATBIETH 0% T |




The Epidemioclogic Triangle
Host

- »
Agent Environment

R M T T arag (Host)?

>

@RT T MR, MW, FST, 161, TR KT IRUTGAT GIBELT SHAMARE® <
YT, B, 99, fORI%, AR, SeqTdl SRl Siilell GRWEST WHaRES
AMEB | Al AT & T MEEoals 961 AW T X T AL0Ee afgs
YYPTl METS main host T Indicator host W8 | TR JST, STFTECHAT
I U TefE X I HaArsd Ayl Y 9P A,
JIFTESATS maintenance host W8 = IRAT T 9€T STt
HETT g1 X @RA IFEIC JHIAT T6 99% Re Ui & vo axisa™
o] ATTaROTT f@Ten TTES R o UYIESHT T A Heayul YHIST Weas
el FRATS amplifying host W6 |

YT WRA [T AR G ERUTGAT UYETHT ¥y A G, 30.59 ATE
WA, wox AT ST, ¥u.¥9 ARG TGN X RY A TRS AT WH B
(MoALD 2024 |

QR T AR T qea! M e giciis fawmy 2 98 9% X JsErame!
HAfE ¢ At ofd 99 Sifdd o0 a1 998 I W Wl I
TYETATS T A B TGB I I/ D! FaRATATS WA DT RTRAX
e s |

¥. A G qR@T (Transmission of Disease):
@R I = SR 9w |

>

>

>

TI&T THDHATS: WG INT ARIPT AN 9 R TR UYATS T STSAT TEAT,
TS TR IRISET U 3BT T 0B |

@R ITHT fHSTUETE FRIUA YUHT =i, ST, I, HIST, T, TS
ATP! ATIIHATE Ui AT T FEW | T

Y TAT IYE IEHT ANRUNR 91 AMURATS: GRd N A6 9 ¥

ﬁwﬁﬁwwﬁ@awwﬁm uaref
) P INRUARATE 971 fygagomar fafy= %

BIATETE: AT D! FINTY] AHT YHRS! §6 X FA T ST AT I q&@T IRAT
Tow! TP fINTY] BTATH! ATIHATS 3= &A1 D! FagHm o fob. M. ufr
HUST X G Faedl 300 fH.MA. 9 wver = Bferm waew |

@RT I ARSI ATSH! Y IrEBTaTe0], UTSIUTS!, UeTuTdel WIal I &+
|IG® Y AT JrEB1aTe0], TreMuTs!, UoTuoeed I e AZhH0T TRAT
AT AR TR IR [T DA, TrSIUTS!, eeEs A |aa® |




>

>

@RT I ARSI AT a1 9T a7 iepr a1 a1 iR ! Raeare 9
TRfds a1 HEM THTEEETE 9 ar T el godT AT uTeligeT
TYETHT WRA I Fg=vraT Ry Jamss an THuds |

GRT I AR 5T UHT TR TR I I TEeD! HISHT

g R or% ugEedrs dl 9 96s |

Y. AT @RA AT FTAT (FMD status in Nepal):

>

AYTHT WRA T TRAR JETIRIEDT A9eqT B R fgq uRaemm [urd FMD
endemic country @I BUAT A6 | AUTTAT 1 M. Rozo/zd AT & eI
e ORI @1 Wb A7 | IRl G FI9T 98 T WRBT
fora = woTiell YRTMT T T TRS! ra=err Y | favreHT o1m.a. Rovs /98
AT WA ATBERT 9 foqR ¥y fTeem T I@mRa! X g1 ugEe 99d o
TP TR oY | =7 99 AT WRA THT AT SUBY RITBT BROT
I et ATETARNY BY forgs! fAggd @RT 9T RuR=T JANTITAT WRATST
W,WWWW@W?WWIWW
A, R0z/zR AT UM FroAwS], AfGAR, &Y, Ruredis, Jamie,
FagR FTceTeedT @WRA T IRITHI G B | AU WA 0TI
Serotype O I H=RT &1 THRITH! TUAT 8P! AT B {1 UMD Serotype
A BEADTE @ I+ RPI B |

%. MEEE (Symptoms):

forft s R wEES:

>

>

>

IS |

faRT SITaRe <OT BIEA Y@ TV, TS TS a1 Jdlel IAd g HCISB
?W@Hﬁﬂtﬂ@ﬁlaﬁiﬁiﬂiwﬂﬁaqﬁmvwﬁfmiw
T IS |

el @ = e, fs Jor S Rer o T 9-9m1 urel 9Reer
W%WWW%WWVWWWWW
RS |

R SRS Tt WeArST RSB, TRS! BT BIHT, HISET <6 O
Th °TS YA X T WA U9 WIRW |

9. T Febaw X IW @@ (Sample Collection & Disease Diagnosis):
ERa I fograer anft qHaT Saw
e faw Suaeh ¥R

>

>
>

AT eT0T fREgU=T -2 & ST, G0x° R 0s°F qHF SR YS!
eI vesicular fluid e |

I AT PICRRD! AL |

TR FeToT <REAT |TeT AT 1-¥ FET= qg BRIy a1 bl a1 3. s
PSR ag TG o, Tt deror RSt HRIAT 9 TG UBTS! <ReAH
R Ao T 1




LIE |
> AT aRHETOT IfY g WoH BT -2 T
> fawer T wear -y Afam fagr o= ffa. e g fom

T fRm

Vesicle Fluid (A 1®! ®I&T THcd! MY I ! Wid) X aHI®T BidT
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Glanders: A notifiable zoonotic threat

Dr Prabesh Sharma
Senior Veterinary Officer
Central Referral Veterinary Hospital
1. Introduction

Glanders is a contagious, often fatal, zoonotic disease that primarily affects horses and other equids.
It is caused by the bacterium Burkholderia mallei. Although previously eradicated or effectively
controlled in many parts of the world, glanders is reemerging in some areas. Clinical signs include
purulent nasal discharge, nasal mucosal ulceration, lung lesions, and ulcerating nodules along
subcutaneous lymphatics; however, animals with atypical signs and carrier animals might not be
recognized. Diagnosis is based on clinical evaluation, complement fixation test reaction, culture

results, and PCR assay results. Control consists of isolating and culling affected animals.

Glanders can be either acute or chronic and is characterized by serial development of nodules in the
upper respiratory tract, lungs, and skin. The cutaneous form of the disease is known as farcy.
Infection of other species, such as camels, tigers, and lions, is uncommon but usually fatal. The
organism can infect HUMAN and because the fatality rate for untreated septicemia cases in humans
is 40—95%, B mallei is considered a potential bioterrorism agent.

Glanders is one of the oldest diseases on record (described by Aristotle in 3" century) and was once
prevalent worldwide. It is now eradicated or effectively controlled in many countries, including the
US. However, glanders began reemerging, first in the Middle East, then in India, followed by a
reported case in Europe in 2006. In Nepal, the first outbreak was seen in Nepalgunj of Banke district
on November 11, 2020. Its reemergence is largely due to the (illegal) transport of horses globally
for trade and international competitions, which increases the risk of disease transmission. Glanders
is one of the 4 diseases the World Organisation for Animal Health (WOAH) recommends testing for
before international movement of horses. In addition, importing equids (temporarily or permanently)
into glanders-free countries requires at least a veterinary health certificate and a valid legal passport.

2. Etiology

Burkholderia mallei is a clonal, gram-negative, facultative, intracellular bacterium that is present in
nasal exudate and discharge from ulcerated skin. Glanders is commonly contracted via the following
routes:

®  ingestion of food or water contaminated with nasal discharge from infected (carrier)
animals

contact with contaminated harness components
ingestion of infected horse meat
The organism is susceptible to heat, light and disinfectants; survival in a contaminated area is limited

to 1-2 months. Humid, wet conditions favor survival. A polysaccharide capsule, important in
virulence, enhances environmental survival.

Action Resistance
Temperature Destroyed through heating to 55°C (131°F) for 10 minutes, or
with ultraviolet irradiation.
Chemical/Disinfectant Susceptible to many common disinfectants such as iodine,

mercuric chloride in alcohol, potassium permanganate,
benzalkonium chloride (1/2000), sodium hypochlorite (500
parts per million available chlorine), 70 percent ethanol, 2
percent glutaraldehyde; less susceptible to phenolic
disinfectants.

Survival Sensitive to sunlight with inactivation in 24 hours of direct
exposure and heat as above; possible survival for over 6 weeks




to various months in contaminated areas; can remain viable in
tap water for at least 1 month; agent is susceptible to
desiccation as humid/wet conditions favor survival.
Polysaccharide capsule of bacterium is considered an
important virulence factor and enhances survival.

Epidemiology

Host range

Equidae, humans, occasionally Felidae, and other species are susceptible; untreated infections
are usually fatal.

Donkeys are most susceptible, mules somewhat less and horses demonstrate some resistance,
i.e. chronic forms of the disease

Felidae seem to be particularly susceptible, with cases documented in domestic cats, tigers,
lions, leopards and other felids

. Susceptibility to glanders has been reported for camels, bears, wolves, jackals and
hyenas and dogs

. Carnivores may become infected by eating infected so-called glanderous meat

. Small ruminants may also be infected and clinical cases were described in dromedary

camels if kept in close contact to glanderous horses

. Many other domesticated mammals can be infected experimentally (pigs and cattle
were reported to be resistant). Hamsters and guinea-pigs are susceptible to glanders
after experimental inoculation, mice do not become ill unless the dose of organisms is
high, and laboratory rats are resistant to infection. Wild rodents (e.g. field mice and
voles) can also be infected experimentally. Birds are highly resistant.

Source of infection and Transmission
Most common source of infection appears to be ingestion of food or water contaminated via
discharges from the respiratory tract or ulcerated skin lesions from carrier animals

Animal density and proximity favour spread as well as stress

Subclinical carriers often prove to be more important in transmission of disease than
clinical cases: Chronically or subclinically infected equids can shed B. mallei intermittently
or constantly into food and water troughs

Contamination of skin abrasions and mucous membranes, or inhalation of contaminated
aerosols

There are reports of venereal transmission from stallions to mares, and vertical transmission
from the mare

B. mallei is readily spread with fomites
Use of contaminated harnesses and grooming tools
Flies might act as mechanical vectors

In non-endemic regions, cases may be seen in people who work with the causative organism,
Burkholderia mallei in laboratories

In case of human:

>

\4

Direct contact with infected animals
o Abraded skin

o Mucous membrane
Inhalation

Person to person rare

Ingestion has never been recorded




4. Clinical Sign

The incubation period varies according to the route and intensity of exposure and intrinsic factors
of the host and so can range from a few days to many months; many cases become apparent in 2—-6
weeks.

For the purposes of the OIE Terrestrial Animal Health Code, the incubation period for glanders is 6
months.

Equine glanders can present in different stages and forms. Donkeys and mules tend to be affected
acutely and more severely than horses. After an incubation period of 3 days to 2 weeks, acutely
affected patients usually show the following clinical signs:

. septicemia

. high fever (as high as 41°C [106°F])

. weight loss

. thick, mucopurulent, yellowish nasal discharge

. respiratory signs

. Death occurs within a few days.

4.1 Clinical signs can be described in three forms:

Nasal Form

The nasal form occurs acutely with the following clinical signs:
e  High fever and loss of appetite

. Labored breathing with coughing

. Sticky yellowish-green nasal discharge, unilateral or bilateral
. Ocular discharge

e  Ulcers and nodules in the nasal passage

. Scabbed ulcers in star shape.
Pulmonary Form
The pulmonary form is the most common and takes longer to develop than the nasal form; however,
this form is still acute in nature, alike the nasal form. The following are clinical signs most often seen
with this form:

. Dry coughing

. Labored breathing

. Nodules and/or abscesses in the lungs

. Pneumonia may be present

. Infection into the upper respiratory tract.
Cutaneous Form
The cutaneous form is a chronic process—unlike the other two forms—those results in prolonged
infection beginning with mild to unseen signs leading to a debilitative state. The following signs

predominately occur:
e  Episodes of exacerbation

. Skin nodules that rupture and ulcerate
e Nodule discharge

. Slow nodule healing

®  Lymph node enlargement

e  Joint swelling.




4.2 Lesions can also be described in three forms.
Nasal form
v Ulceration in nasal glanders may spread within upper respiratory passages; perforation of
the nasal septum has been observed

v' Ulcers of the nasal area, trachea, pharynx and larynx may resolve in the form of star-
shaped cicatrices (“stellate scars”)

v' Regional lymph nodes (e.g. submaxillary) are enlarged and indurated and may rupture
and suppurate; these often will adhere within deeper tissues

Pulmonary form
v" Lung lesions in pulmonary glanders commence as small light-coloured nodules
surrounded by a haemorrhagic zone or as a consolidation of pulmonary tissue and a
diffuse pneumonia

v' Pulmonary nodules progress to caseous or calcified state; these eventually discharge their
contents thus spreading disease to the upper respiratory tract

v' Pyogranulomatous nodules are found in the liver, spleen and kidneys

Cutaneous form
v" Nodules appear in subcutaneous tissue along the course of lymphatics of the legs, costal
areas and ventral abdomen and upon rupturing excrete an infectious purulent, yellow
exudate

v Ulcers result from rupturing of these nodules and these may heal or extend to surrounding
tissue

v Infected lymphatics may result in swollen, thickened, cord-like lesions o coalescence of
lymphatic lesions resemble a string of beads and are sometimes referred to as “farcy
pipes’’

v' Pyogranulomatous nodulars are found in the liver and spleen

v Orchitis has been associated with glanders

v' Latent glanders may only demonstrate lesions of the lung

5. Diagnosis

®  Presumptive: clinical evaluation
®  Definitive: complement fixation test, competitive ELISA, culture, and PCR assay

5.1 Clinical diagnosis

The disease is most commonly named according to the location of the primary lesions: nasal,
pulmonary and cutaneous (farcy) glanders. Clinical cases are often a combination of the three forms,
and may be acute (or subacute), chronic or latent. Nasal and pulmonary forms tend to be more acute
in nature, while the cutaneous form of the disease is a chronic process. Acute cases of glanders die
from a few days to within few weeks (1—4). A latent form of glanders has also been described but
may provoke few signs, e.g. nasal discharge and dyspnoea. Donkeys and mules often develop acute
glanders after exposure, although mules appear to be somewhat more resistant and the course of the
illness may be slower. Horses usually develop chronic glanders.

5.2 Laboratory diagnosis

Laboratory manipulations should be performed with appropriate biosafety and containment
procedures as determined by biological risk analysis (see Chapter 1.1.9 Tests for sterility and
freedom from contamination of biological materials intended for veterinary use).

Samples
Laboratory samples must be securely packaged, kept cool and shipped as outlined in Chapter 1.1.3
Transport of biological materials of the OIE Terrestrial Manual.

Identification of the agent




. Whole lesions or sections of lesions, respiratory exudates, smears from fresh lesions o more
difficult to isolate the agent from older lesions or tissue sections
. Samples should be kept cool and shipped on wet ice as soon as possible

Serological tests
. Serum sample should be collected aseptically

Procedures
Identification of the agent
* Morphology of Burkholderia mallei:

v Identification of methylene blue or Gram-stained organisms from fresh lesions
v' Gram negative non-sporulating, non-encapsulated rods
v Presence of a capsule-like cover has been demonstrated by electron microscopy
Burkholderia mallei is non-motile
* Cultural characteristics:

v' The bacteria are fairly numerous in smears from fresh lesions, but scarce in older
lesions. It is preferable to attempt isolation from unopened, uncontaminated lesions

v' Bacteria grow aerobically and prefer media that contain glycerol
v" Confirmation of the identity of suspected isolates is by polymerase chain reaction
(PCR)
* PCR and real time PCR
Real-time PCR assay can be used for specific clinical case identification but has not been fully
validated for this purpose.
Serological tests
» Complement fixation test in horses, donkeys and mules
v' accurate and reliable serological method for diagnostic use
v' will usually deliver positive results within 1 week post-infection and will also recognise

sera from exacerbated chronic cases

WOAH recommends using the complement fixation test (CFT) to screen for infection; however, this
test can produce false-positive results (because of its variable specificity), as well as false-negative
results in latently infected animals
* Enzyme-linked immunosorbent assays - plate and membrane ELISA
v avidin—biotin dot ELISA - not validated

Competitive ELISA is more sensitive than the CFT and can detect B mallei antibodies as early as 3
days after infection. Both competitive ELISA and Western blot have higher specificity and are
indicated when false-positive CFT results are suspected.
* Immunoblot assays

v’ best evaluated serological test available - sensitive and specific

v not able to differentiate glanders from melioidosis infection; not yet been evaluated for

use in donkeys
* Other serological tests
v" Rose Bengal plate agglutination test (RBT)

Test for cellular immunity

* The mallein test
o  not generally recommended because of animal welfare concerns




o useful in remote endemic areas where sample transport or proper cooling is not possible.

A mallein test for delayed hypersensitivity is performed by intrapalpebral inoculation with mallein,
a secreted glycoprotein of B mallei found in culture supernatant. Infected hypersensitive horses
develop purulent conjunctivitis and swelling of the eyelids within 24 hours of inoculation. In most
areas of the world, the mallein test is superseded by serological testing.

5.3 Differential diagnosis
As with all transboundary diseases of animals, clinical signs alone do not allow a definitive diagnosis
especially in early stages or the latent from of the disease.

. Strangles (Streptococcus equi)

. Ulcerative lymphangitis (Corynebacterium pseudotuberculosis)
. Botryomycosis

. Sporotrichosis (Sprortrix schenkii)

. Epizootic lymphangitis (Histoplasma farciminosum)

. Tuberculosis (Mycobacterium tuberculosis)

. Trauma and allergy

6. Prevention treatment and control

(] Prevention and control: detection and elimination of confirmed cases
(] Treatment: contraindicated

There is no vaccine for glanders. Protective immunity involves T-cell responses elicited by live,
attenuated bacteria. Prevention and control depend on early detection and elimination of affected
animals (euthanasia and safe disposal of carcass, as well as complete quarantine and rigorous
disinfection.

Successful control also depends on establishing awareness of disease among horse and donkey
owners in remote areas, where underreporting, lack of diagnostic surveillance, and minimal funding
to support animal culling and owner compensation are continuing challenges.

Treatment of glanders is generally prohibited and contraindicated because of the zoonotic potential
and because treatment does not reliably produce a bacteriological cure. Longterm administration of
doxycycline or combination trimethoprim plus sulfadiazine may be effective in preventing glanders
or may result in survival and development of chronic or latent infection.

Humans can contract glanders through direct contact with infected animals or their bodily fluids, by
direct contact with contaminated materials, or via aerosol transmission of B mallei. In humans,
infection can result in severe skin ulcers, fever, muscle pain, chest pain, and, if untreated, death.

The following personal protective equipment should be worn around or when handling infected
animals, tissues, or fluids:

®  disposable gloves
®  surgical mask or N95 respirator
®  goggles or face shield

®  protective clothing, such as disposable gowns or coveralls, which should be properly
disposed of after use

Carcasses of affected animals should be disposed of as follows to minimize zoonotic risk:

o The carcass should be handled with care, to avoid contact with fluids, and placed in a
strong, leakproof, plastic bag. Double-bagging is recommended.




The environment and the outer surface of the bag must be thoroughly cleaned to remove
organic material and then disinfected with an appropriate agent. Removal of organic
material is crucial to ensure effective disinfection. Manufacturer-recommended
concentration and contact times for each disinfectant must be followed to achieve optimal
results.

The carcass should be either incinerated or buried (at least 2 meters,approximately 6.5
feet deep) in a designated biosecure landfill. The disposal method must comply with local
regulations to prevent environmental contamination.

B. mallei is generally susceptible to a variety of disinfectants; however, its resistance can vary
depending on the environment and the presence of organic matter. When manufacturer's instructions
are followed and surfaces are thoroughly cleaned before disinfecting, the following agents are
generally effective against B mallei:

Sodium hypochloride (bleach): effective at concentrations of 0.5—1% active chlorine
Phenolic disinfectants
Quarternary ammonium chloride

Ethanol based disinfectants: effective for surfaces but possibly insufficient for heavily
contaminated areas or in the presence of organic matter

Formaldehyde: highly effective but requires careful handling because of toxic and irritant
properties

7. Public Health Significance

Glanders is a disease with public health significance. It is zoonotic and certain characteristics make
it well suited for use as a biological weapon (appropriate notifications—at local, State, and Federal
levels—must occur if glanders is suspected or confirmed in any species):
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As a zoonotic agent, it can be highly infectious in the aerosolized form, such as within a
laboratory environment. Direct transmission from horses to humans is rare, however, and
in such cases human symptoms may be mild or absent. This is likely due to a high
infectious dose of agent or bacteria being necessary for human infection.

Still, glanders is an occupational hazard for those working in direct contact with equids
(i.e., veterinarians, animal caretakers, mounted workers, researchers, etc.), as most
reported naturally occurring cases in the past were from close and frequent contact with
either live equids or tissues.

Infection in humans may be systemic with a case fatality rate over 50 percent with
traditional antibiotic treatment.

o  Little is known about antibiotic susceptibility of B. mallei since glanders
mostly disappeared before the development and wide use of antibiotics.

o A recent antimicrobial study indicates that B. mallei is highly resistant to
common antibiotics that are categorized into classes such as B-lactum
antibiotics, aminoglycosides, and macrolides.

There is currently no glanders vaccine for either animals or humans




Cutaneous form

Nasal form
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RINDERPEST

Dr. Modnath Gautam
Senior Veterinary Officer
Animal Quarantine Office, Kathmandu
Introduction

Rinderpest (commonly known as “cattle plague”) was a devastating, highly contagious
viral disease of cattle, buffalo, and other cloven-hoofed (ruminant) animals. Rinderpest
has been known since ancient times. It was considered the deadliest disease of cattle in
the history. Outbreaks of Rinderpest had caused death of the susceptible animals

worldwide, but it now eradicated.

Rinderpest caused fever and acute gastrointestinal illness, leading to dehydration and
death. The morbidity and mortality of the disease was very high. Outbreaks often killed
most of the susceptible animals in a herd or region. The global rinderpest eradication
campaign was successfully conducted, and veterinary authorities implemented extensive
vaccination, surveillance, and disease control programs, leading to the elimination and
subsequent eradication of this disease from the world. The last confirmed case of
Rinderpest was seen in Kenya in 2001. The World Organisation for Animal Health
(WOAH, founded as OIE) announced the global eradication of Rinderpest on 25 May
2011, which was a significant milestone in veterinary medicine. This made Rinderpest
only the second disease, after smallpox, to be eradicated globally, but it was first disease
in animal health sector to be successfully eradicated. Thus, Rinderpest remains important
historically.

Etiological Agent

Rinderpest is caused by Rinderpest virus (RPV), a member of the family
Paramyxoviridae, genus Morbillivirus. Morbilliviruses are enveloped, negative-sense,
single-stranded RNA viruses — they have a lipid envelope with glycoprotein spikes and
contain a helical nucleocapsid surrounding the RNA genome. Rinderpest virus is closely
related to other morbilliviruses such as measles virus, canine distemper virus, and peste-
des-petits-ruminants virus. The virus has single serotype, meaning all strains of the virus
were immunologically very similar. This allowed one effective vaccine (a live attenuated
virus) to protect against all field strains. Rinderpest virus particles are relatively fragile
outside the host — they are quickly inactivated by heat, sunlight, drying, or disinfectants.

Clinical Presentation

Clinical signs of Rinderpest in cattle were severe and progressed rapidly. Classical
rinderpest causes stomatitis-enteritis syndrome characterized by erosive oral lesions and
diarrhoea. However clinical signs may vary. Infected animals typically developed a high
fever (often over 40 °C) and became depressed and anorexic (refusing to eat). Within a
few days, ocular and nasal discharges appeared, often thick and later mucopurulent
(pus-containing), causing the eyes and muzzle to crust and dry. Painful erosions and
ulcers developed in the mouth, tongue, gums and nasal membranes. These lesions caused
profuse salivation in affected animals. The skin around the muzzle often became cracked
and dried due to drooling. By the mid or late stage, animals typically developed severe
diarrhea with or without mixing with blood, sometimes containing mucus or sloughed
intestinal tissue leading to profound dehydration.




In peracute cases, young or highly susceptible animals might die very quickly (within 2—
3 days) and diarrhea may not appear. In more typical (acute) cases, cattle would remain
febrile and depressed for about a week, and then become increasingly dehydrated and
weak as diarrhea progressed. Most affected cattle (and other susceptible ruminants) die
within about 6-12 days of onset of clinical signs. Mortality in unvaccinated, naive
populations was extremely high often approaching 100% in an outbreak. Animals that
survived the acute disease had strong lifelong immunity.

Rinderpest also caused enlargement (and sometimes abscesses) of lymph nodes under the
jaw and in the throat. In subacute or mild infections (such as in partially immune animals),
signs could be minimal. Some cattle or small ruminants might only show a fever and mild
diarrhea, and recover. In sheep and goats, infection with Rinderpest virus often produced
a disease indistinguishable from peste des petits ruminants (goat plague), which is a very
similar morbillivirus disease. Pigs are relatively resistant but can be infected. Affected
pigs may show fever, inappetence, reddened eyes, and oral lesions; mortality in pigs is
uncommon except with very virulent strains.

Transmission

Rinderpest virus spread very easily among susceptible cloven-hoofed animals by direct
contact. Due to acute nature of the disease symptoms, infected herds often showed signs
of animals standing head-down (“milking fever” posture) just before death. Once
introduced in a susceptible population, virus spreads rapidly in the herd and then in
subsequent geographical area leading to infection in a lot animals in a short period of
time.

The virus is shed in the saliva, nasal secretions, tears and feces of infected animals.
Transmission mainly occurs when healthy animals comes in contact with secretions,
excretions or contaminated materials (fomites). For example, herd-mates could pick up
virus from shared food, water or milking vessels contaminated by an infected cow’s
mouth or nose. Close proximity with droplet exchange (e.g. crowding at feeding)
facilitated spread. The shedding of the virus initially begins in ocular and nasal secretions
begin 1 -2 days before clinical presentation and later also detected  in saliva, urine,
feces, milk, semen, vaginal discharges. The animal will continue to shed the virus for a
week after appearance of clinical signs.

Classical rinderpest resulting from contact exposure has an incubation period of 3 -15
days, most common 4—7 days, but could range from 3 up to 15 days. There is no carrier
state of the disease. Infected animals either died or recovered with immunity. Importantly,
recovered (or vaccinated) animals did not silently harbor virus.

The virus is quite unstable outside the host. It is inactivated rapidly by heat, sunlight and
drying. Long-distance transmission required movement of live animals or
blood/biological tissues. Rinderpest could also spread via contaminated insect vectors
(flies, ticks) or people moving between herds, but these played minor roles compared to
direct contact and shared grazing/browsing. In large outbreaks, secondary spread was
worsened by cattle migration and mixing of herds like in common grazing.

Diagnosis

Clinical diagnosis in the field is usually done based on clinical presentation. Rinderpest
is suspected when a contagious outbreak in cattle or buffalo showed the characteristic
signs (high fever, anorexia, oculo-nasal discharge, erosive stomatitis, and diarrhea).




However, many other diseases can cause similar stomatitis—enteritis syndrome. For
example, foot-and-mouth disease (FMD), bluetongue, bovine viral diarrhea (BVD),
malignant catarrhal fever, vesicular stomatitis, and others can produce fever, mouth
lesions, or diarrhea. The full constellation of classic Rinderpest signs (especially bloody
diarrhea together with mouth erosions and mucous discharges) along with
epidemiological clues would raise strong suspicion of Rinderpest.

Postmortem findings in affected animals showed widespread necrosis and/or erosion of
gastrointestinal and upper respiratory tract mucosa. Classic lesion of Zebra striping is
seen in the rectum and white necrotic foci in payers patches. Animal has enlarged lymph
nodes.

For laboratory confirmation, appropriate samples from suspected cases (or during
surveillance) should be collected. e.g. blood (especially buffy coat), serum, tears (lacrimal
fluid), and tissues such as tongue, gut mucosa, lymph nodes, spleen and tonsils from
acutely affected or freshly dead animals. These samples should be sent under strict
biosecurity to reference veterinary laboratories with facility for RP diagnosis.

Definitive diagnosis involved detecting the virus or viral antigen, or specific antibodies,
with tests such as:

®  Virus isolation: Rinderpest virus can be isolated from leukocyte fraction of
whole blood or uncoagulated blood. Virus can also be isolated from samples of
spleen, lymph nodes (20% suspension). Inoculation in done in cell cultures and
cytopathic effects are observed. Virus isolation is relatively slow but gold-
standard process. Virus isolation is best carried out on cells expressing the
morbillivirus receptor (SLAM). Vero-SLAM lines exist; the B95a
lymphoblastoid cell line expresses SLAM and is a sensitive host for RPV.

e Antigen capture ELISA: Modern tests used monoclonal antibodies to detect
Rinderpest virus proteins in secretions. Antigen-capture ELISAs were faster
than culture for confirming a case.

e Agar gel immunodiffusion (AGID) or complement fixation: Older, less
sensitive antibody-based tests that could detect viral antigen with immune sera,
sometimes used historically.

e  RT-PCR: Highly sensitive detection of Rinderpest viral RNA became standard
in later years. Real-time RT-PCR assays targeting the virus genome could
confirm infection rapidly in days. Because Rinderpest was eradicated, any
PCR-positive result today must be confirmed by reference labs.

e Serology (antibody tests): Tests like competitive ELISA were previously used
for surveillance. A rising antibody titer (in paired sera) or high levels of
Rinderpest-specific antibodies in unvaccinated animals could indicate past
infection. A common test was a monoclonal antibody-based competitive
ELISA detecting anti-Rinderpest antibodies in serum or milk. These were
helpful for confirming a herd with recent infection or prior vaccination;
however, serology alone could not distinguish Rinderpest from the closely
related PPR virus without specialized kits. These competitive ELISA kits are
no longer available due to restriction on use of RPV antigen in such ELISA.




Because Rinderpest’s clinical signs overlap other diseases, any suspicion requires ruling
out FMD (which causes vesicles in mouth and feet), BVD-mucosal disease (mouth
erosions), vesicular stomatitis, and ulcerative stomatitis from Fusobacterium
necrophorum, among others. In sheep/goats, PPR (goat plague) should be considered as
a differential. Ultimately, a combination of clinical signs with laboratory testing
(especially PCR or ELISA) is needed to confirm Rinderpest. In the post-eradication era,
diagnosis also relies on official procedures. Positive results must be confirmed by a
WOAH Reference Laboratory or FAO reference center before a case of Rinderpest is
declared.

Control Program after Rinderpest Eradication
Over the past two centuries, various measures brought Rinderpest under control in
different regions. Control strategies combined biosecurity, culling, and vaccination.

e Quarantine and movement control: Historically, quarantining affected farms
and halting cattle movements were fundamental. During outbreaks, affected
herds were isolated, and surrounding areas were placed under movement
restrictions. Early 20th-century Europe often controlled Rinderpest by strict
quarantines and by culling (stamping out) all infected and exposed animals.

e  Slaughter (stamping out): Slaughter of infected herds and those in contacts
were carried out in outbreaks. During a 192021 epizootic in South Africa and
in Russia in 1908, authorities successfully eliminated Rinderpest largely by
slaughtering sick and contact animals plus quarantines. While effective, this
was economically and culturally difficult where livestock represented wealth.
Compensation is generally required for an effective stamping out operation and
that should be backed up by legal provisions.

e  Vaccination: The development and use of vaccines revolutionized Rinderpest
control. Early attempts at “inoculation” date to the 18th century (e.g. using
attenuated blood), but the breakthrough came in 1960 when Walter Plowright
developed a live-attenuated tissue-culture Rinderpest vaccine (TCRV). This
vaccine gave lifelong immunity in vaccinated animals without major side
effects. After 1960, many countries began mass vaccination campaigns. By
routinely vaccinating all cattle and buffalo over one year old in endemic regions
and increase in herd immunity. Ring vaccination immunizing all susceptible
animals in a zone around a new outbreak was used to contain the spread. Over
time, as vaccination coverage increased, epidemics of Rinderpest reduced in
size and number.

e  National and international coordination: From the mid-20th century onward,
international cooperation was crucial. In 1924 the League of Nations began
coordinating control. After World War II, the FAO (Food and Agriculture
Organization of the UN) and WOAH (then OIE) became key partners. Starting
in 1989 the FAO launched official programs (Global Rinderpest Eradication
Programme, GREP) to eradicate the disease. These programs combined mass
vaccination, active surveillance, and coordinated responses. Veterinary
authorities mapped endemic regions and set eradication targets. By the 1990s,
controlled regions (Europe, North America, Asia) where Rinderpest had been
eliminated relied on strict import controls and surveillance to keep the disease out.

e In 1995, Nepal joined South Asia Rinderpest Eradication Campaign (SAREC)
and the national eradication campaign was initiated with the aim of declaring




the country free from Rinderpest by the year 2001 with the cooperation of
European Union (EU) funded Strengthening of Veterinary Services for
Livestock Disease Control (SVSLDC) project.

When Rinderpest declined in many countries, authorities focused on detection and rapid
response. Suspected cases triggered immediate investigation: veterinarians would isolate
affected animals, cull or vaccinate contacts, and disinfect premises. In endemic areas of
Africa and Asia, community-based vaccination campaigns (often supported by FAO/OIE)
sought to vaccinate 80-90% of cattle to achieve herd immunity.

These collective efforts succeeded: the last natural outbreaks occurred in Africa (Kenya)
in 2001. In May 2011, after careful evaluation by OIE (WOAH) and FAO, Rinderpest
was formally declared as an animal disease to be eradicated worldwide.

Control in Post-Eradication Stage

GRAP advises countries to maintain diagnostic vigilance. Any outbreak of fever and
diarrheal disease in cattle is investigated to rule out Rinderpest (even though it should not
exist in the field). Rapid reporting systems and emergency response plans should be
created so that if the virus is ever detected, containment could begin immediately. Every
country is encouraged to develop and implement national contingency plans and
guidelines. Since all cattle are now susceptible (herd immunity is lost), any release of
Rinderpest virus — even a small laboratory accident — could be catastrophic. For this
reason, vaccination against Rinderpest is now banned globally. Only a few reference
laboratories retain samples of the virus, and these materials are tightly controlled. The
FAO-WOAH Global Rinderpest Action Plan (GRAP) outlines surveillance and
preparedness steps.

The FAO and WOAH have been systematically reviewing laboratory stocks of Rinderpest
virus. FAO-WOAH expert teams assist countries in cataloging virus stocks and in either
destroying them or transferring them to World Reference Laboratories for Rinderpest. In
veterinary schools and agencies, Rinderpest is still taught as a case study, and WOAH
even initiated a “Never Turn Back” awareness campaign so that veterinarians remember
the disease and can recognize if it reappears.
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