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n17nn .COVID-19 nIMipn NTIn 13 NWTN NITOIIIKIT N1TINA N'ONIT N7V NIWT NIINNKD NIWN 0K
119 7Y 1710 13NN NTNIN7 NN NIWIIKD T2 T2 07X 27 NI7IT 07N 782 7XK DNINNTNN N1TOIIIKIT
JOIIINIT NT7NN 7W TXT712KA 27 NTT71KA N1IIUNAT VA0 NUTTN A WP 0P 1000 AXIA YIRD T
OTX7 107w DA7T1 [N7W N10WINNN

V1T |31, 717770 0PI NIITNN NYIINA NITOIIINIT NI7NN 7W NN NI1NI NINDWT7 WP XXNAIT WY 171 10
AN N1 VAN NITIPITVI0TE X 71T 102 070 .OTK7 D700 NAT7T 071230 141710 11302 01190 0'01A 13
091N 717 N1 13 103 .0IANYT 0J0IXNAN 07N 17V271 (OM71W VPIX) VA0 "NOWT OTKA 'TIM "2

;13 7V 013 .NNAdiN N7 ONIK 0Mun1 0UANg 01J0IxNN (generalist species) 0M17713 00 0'0WINN
JINNY U3 NNXITNYT 13700 DK 1NN ,0I0IKA O07'N1 0191 "2 NTITA N'XI71AK NNXI 0'W01PN 0'N0WA
T ,NINIPA T OV NP XN 733W 1NJ NIWTN NN NIMIXIINAT7 11300 NX 071230 12 N1TNA IN01 TX
.O0"NIY 0N OT 7W n7'IXT VAN

NIANINN DX NMWIKND NUXINNAN N1019N0N N7V DOIIKITNIZNN 7W N10WINN 11207 19X O'7pKN 171w
J219XN YIND TI XN NMO17IIK WIIM 1117 0910 OITKD N7NNYT O0M1071 7W AM017J3IXN 71731 X190

12N N1'NAT YAV NYITN NYINW NIAN7 72107 TIX NINPN 12WNT,1N1TP OXUN 01WI 27 Y 792 X1 Yaon
732 X0ANNT7 NIMX N1TIN 1IN NIANA NI NN7IPX NI 7W TPINN NIAN .OTKA NITIWN7 1IN
JNIXTNTM7IVN NIMYTTYN 1702 T30 TU'7 190N Y10 NN'NWW
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NX12an

N1J7WN OV NN MPN 97K NIXNYT1 07190 12012 07710 121'7'07 nnia COVID-19 N'nJ1in nI1Mjpn Noan
.0'970U2 KN 733 NPRTAWTA NMOIIKIT n7nn & P B4 ngy mpnan nimmnam nn37o
NP0 NYIN NI NIWTN DITOIIKIT N7NN NIXIINNA NTNIVAWNA NM7Y QIW NIINNKD OIWN 01K
01PN OINNKD DMWY IKXNIW O'WTNN O0IININN 72%-3 .07TK 1127 NA7IT 07N "7U1 7XK NINNINNN
DIWIIKA NN 7V 1211 3K |0 (emerging zoonotic disease) mwTn nroutar m7nn 12216111 nrpa
1770 M7NNN NIX19NNA N747 71202 elxxnia nonn I'K1 710N 'K NIVIT X7 1N7W Nvgwnnw 11
NX OMWw1pn 01 09an ot P o 7w nmnn ATana ArI7IpKa N3Wnn 0102 AT7Y W
11N 12 Wwpn A 1Pt Ntk B armmar m7nn nAonng m7ma mana MAgnnIKD NUon
L7171 N2 070 — 71 11N JT2IK7 077210 011 AW17W N2 |31 D101IIKITN1ZAN NIX19NN 127 11711
NINIPN NNYWNAN NZANN O'NPY7 7Y WATA N1TIN 27 0N WP DK — O'7pXN 1'W1 12 N2 N0
RRlAl

NIMPUN NIPATAN N7NNNAN NN NKT OV DWIIKD INWA NPATA N7NNYT 2717 110 07K 12

NN PINNYT Proon 07174 N017JIK MIAXA NXBIWI 'X7PNN [TYN N'7'NN MINK P71 100200 0N N1IJ0NW
.OTK7 NIWTN NIOIIKIT NI7NN 7W NA7T ™30 1200 0N 1702 0V O7TKA 7W 1210 YIn .([33ﬂ Angn
O'WIX 7W NIIINN N'721730 NUIINNT OMYU7 7731 7710 1290 ,N"017I1KN NT'OX NIAPUA UITINN [T
[35.707 Agan nix1onn7 onam Amo1731Ixa 0027 OTK7 1WINW JAINDW 13700 1211 NMINoT

INIX1TNN7 N0 AN NPNWw Tva .SARS-COV-2 owa gn nnas COVID-19 n'nJin niipn Naian
o1xon 92322 nrn prwa mipnn omKT 92 121w X0 NN TUTAN NN200,IWKT NVTT K7
NN P1W NN NPNN TX 03 ,0KIN 733 .07180 2NN 0'P2TIN 2P0 aninn 10% ou 2003-1 n9an'7 07
MERS-1 noan .70/ a7 mpniwn mgan 7w nmnn AmAgnn 7y 1wmnn a0 Inntka o112

0"7nJ2 NXII NIPN .O'PATIN 2P0 AR 30%-3 0V N1 TIY NI707 AN, OXK NINIEN NNIWNN
Blmg7ova mmaan vpn wr At g7 o1 xopa

117172 11202 AY*a191 aTNJIA

10-2nTNINN 2PN 1,000-100 19 0123 AX[2 0N 17921 O'NNX N 7W NANTI NTNINT7 NN NWIIKD
NTNINN DX UIN OTKNWT,NTNIN NI301 a'kxnI @A (1) (M7'n3Jw XN NJWnn NITNNKD NIW 17770
IS 2113 7w Amgoa nwwn nnan

1127 N2V DITOIIKIT NT7NNAW 13700 NI0EN 127 D13 13171 130 12 WP NI NI DNA71PK N1JIuNa
N1 71T 12 AN 1IN DY Arapx nnana dilution effect) [8) 717770 UPINX NITNN NYTIN,OTX
N1JUN 102 1NWI NTIWE ;O"KN-21 07901 O'pT7N 07913 771309000 11302 N T NNOXI

N7 01N 71T 12 NP0 W 13,7190 wpn onpnn on7 Enmw orn 7ua nixapa nrannpx
ININ DX OMNWNN 0707 173 NA71K0 NJIUNA 0UING7 OM7KXI019 0J0IKN 7W N1 N1l
N1N2N 23702 1I'WA NKT OV .O7TK71 OMNK 097 NpaTN'7 PN 00wl N1 IK7 ON7W N101731Ka
ounn nn3 2% ounng mavn oo nMAInnT K10 271, KAPK T OTKA D179 ApY TR
0''N1 O'M01JN ,O'970V 113 ,NINTI0N NI'AII0P0 NIXIAPT NWKY L7177 UPIX DX 111007 07713
N17NNY7 00IXN 0N WNW7 NINNKND NI 1123 7KXI019,0'0N"M9 NNATTI N'0INT7'9 OTK7 02NP0
1772 "ON' NIOP OUDINA 0N 7W MATIWA N N2 AWy nnana 13 07 24 nmomar
N17NN2 T = NOIIKIT N7NNYT [0IXN WNWYT O'KNAN ['N PAT [AINIW 1300w 13 N171KN NNaNn
0'079 12 WW "N 0T NIN NPT I0PTINW 1300 T DIYOP IK O'WINT 13,0101 17 7T N1NAYINN
259 gy

OMTPNNW 73 A71PKN KNAN VATI INT 103 W71 1130 OV NN2ANAW XN 717770 097 1013 1100
00 (generalist species) .0™17713 0''n 7W N1OWINNN NMWIXKNNT,O'90 NINY1 ONNNNA 09 NN
o0 % oTxn namo7 oxmny 910 0NN F7NT,11TN NINPAT 71T N2 7W 2N 11AN7 O'NKNIN 17X
7wn7 .25 70 nryt Moo @M 7921, 07K0 NAM07 OMTINGOUANG MNP AN ORWD 07771
NINYTNNMI NIKTPN T-7Y OMI1INW 71T N1AW KXNA NOX NITA 'AN1A 00130 ' 16 PTaw 1pnn
127 g8z oi3100A 0ININT AN @RWHA 077713 D030 N KNI AT 1K
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1NAW 1NN 120 NITNC7W WA QXN 03 K7X NTT0IIKIT D700 7Y V'9Wn 77130 0900 110 91 X7
AXN,'AN 7W NN7IVN AM017IIXD 7713 12 1'W OXNN XX 0PI 7XK OM01IIKIT 09791 142 7W NiNJ1
JOIXN MINW OMOIIINITA 097330 J'0 WY 27 ,]'00 7W NX19Nn 01NN 77131 IJUCN-N 97 17w ntwin
NNNN WIN NKINTKNNW ,0'W719 071 019NN 070 00 N1 N171TIN NT017JIKD OV 0PI 7'
DS 5wn nirn x0T o7 onw

Om90190 NNIWNAN 0970V 17W JNINA NIW NI (Rhinolophus hipposideros) 1N o119
Matthieu Gauvain, Wikimedia, CC BY-SA 3.0 :017'X | n311'7 0w03xn 09N an (Rhinolophidae)

NITO1JIXIT N17NNT1 7171 "N 01N

ININW NOWN TINKW 1IXIN 077N .07TK7 0N 17U20 N170N NAY7T 127 7173 T2 070 ' N1 OXNN O
"W nManon omann ompun onnn 12 2 amox ot noan 7T ka7 Mwy 0Tk winwy

"N 7W NX19NN NOWA YXIN 17V NING XXNJ,0720 O"01IKIT 0'9'3) 1J'N7 JONKNI TPIN' 010N pIn
(24]

JINTPN TT-70 OTKD WINWYT7 01N YIXA T3 7W TNWwA™ NVWN 7731 75%-3 IPBES [ N"17 197
0™UA0 O'NOW XM V10PN 039 MNNW 0™uaon 71130 a2 v amwun oMy 71ima nnwe k.
U103 .U NXPN 72721001730 NING 7W PNINA XXNI 071V NN W0 70%-J U119 ANINa 01070

0''N NTNINT1 12 NN N1T017JIK 7W 0320 [1IANN | TAINT 1710 11102 75% TV 7W N 17 01111727
(14]

0'NOW 7w (matrix) NIVLUN'N 127 O"UA0 O'NOW 7W D70 2 OM71WN I NK 77TAN 717130 N V10
JN173 1700 'KWI 07N 17V27 OTXD TII™M 2 N1 D120 VAN DITIPIXT AT OM71W 0PN .0M91N

NJ1N NINMON NI7NNA 1NV N7NNW IO N WW 73 ,11AUN7 O™MWUT AN 1P2TINW 0'009

7W 19102 17210 NIIWI NINTIN NPATAW X7K,07N 7U20 OTKD 7W N TTI2 NPATIN D700 X7 N9annw
o1 Apmox 1ana ook 9 nxaonn7 n3on 07y van7 m3on n7w 733w 13 ;090 7737 12T
0'9"112 V113 NN 097000 7W N1 137 TINK 1A NN OTXN 2 02NP VIN 11 002 1w NFMNK
nnnn o1 Blar g mnow? oxnn kN3 12 AR 7w 1230 7163 QU 0MITKA 10K .INIPR NNBWAN
OTX 2 7XK NIXQAINNN NWTNN NITOIIKITN N170NN 7730 1'XNNJ37 NTKANK NIK7PN 'NOWYT 7173 N2
7NN pATNY 190 1.74 19 W' NIKZPNA 0TV OWIK7W NN7UN 10K NTA-0NTA nan Ao 120
128 mym o190 a3 mpaTn

myompn onowa 0m7713 oI MOWINA KN APOUTAT NIZANY 71T N2 010 1WIPA 9013 113330
119X2 MFWN JOIXNAN "N .NTXIP NUXNKA NNAVINT NI707 N7 QMWW ,0™70 N7NN XN 737 nniT
AWTOPNA NI Y19 DT L713-731K 17713 10 (Peromyscus leucopus) 731127 123V KIN NPTINK

12 gmyn n7nna My nmAap N 01 002 IKKIW NN 01907
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.O7TX7 OIAINTN 7W NAT7TN DX N71INT,12 NN 7XK N17NNN NIN'JWA D707 NNT 717 A 70 0190
03N YN'71 NFIXN .NTM0 NANTITA 1AKWN 7V NINNNN DK Q9NN 020N 0IXKWAN N7T7TN0
1'M7 ON7W NIWIIN DX 079N 7321 0NN "702 7W 10'NN NJIVN DX 0'W'70N ,N7K O0"N220 011N
T 911 1xna oro7oy [ hamo7 ovnn 7uan (shedding) 0NTN 192X DK 07200 (31 092INY
OINMINVOXN NNIWNNT NINIPN NNIWNN 091 MN1M7 O'KWI 1IKXNI 1K1 0'W01P01 091N NNY
[27]

7171 N2 V10'P 12 Wi (coevolution) NINIWNN NXI7IANA 7T NIX NYXD NWTN NTUTA MIKD
NI NTJ V0PN 731 .J0IXAN 'AN W O'TTIAN NN TNOW IXT V10" .091INY 7W 11N NX1712K1
NINTIN NIXOIN .07 AAKNNT NINTWN NXI71AK O0MA1Y [0IXNNT (0TTT-1TIX IX UT3-1073K) 7190
NAY7T N1713 7021 1170 N0 0NN TAKW 11300 1AW 13, ]1N90 INIK 7W 027 0T NINXT 11031 N9N01
B gy

12 N1'h N'7'JX1 T'X

O"M2Q™1 OT 7W N'7'IXT VAN 7T NIWTN N19AN N1MXI9NNT7 130N NX ON 01 0230 12 N1'NA 1N01 T'X
TIPINA 1A NN 7W 01710 1302 NIWIIK Y319 12 NN 1WA N0 013 0N "Y1 7W 0"NIY

YN NI g 7 PWN NI'N71 OTX7 NITOIIKITNT7NN NATYZT 1200 729021 NTI71PKD N1JIUNN
DJINN) ['0AW XN TINN2 1A NN 7W (0™N2 OTIVA 7IXN7 12 O0MINI 07NN T7V3W) 107" Jiwn nx1Id
0IXON 13 NXXN N1V ,2003-1 Tw .4 170 Juxwa ,nTa 12 AR piwa A7nn 0IKoN Noan o3 (.

72 NN IN0N NIXIINN ANIX 7W NP70 NINT X "0 01172 12 11N IN0N 10K ,J1WA 12 NN
qwnn

NII0N NKT N1INY 1973 NIwn 123 N'NIN7-120 CITES NInka 10KI N TNIN NIJ0A 01 N0

X7 N0 NN 01000 7003 NINTTI NN NIMINT 07N 1702 M 7W 19™ NN 1237 NIIAK DTN
. 3 | |

(3319917 717032 I'IWINW 097302 071VN 12NN 12 ATNA PIN

Q2NN 7W PN KT TXWAN OTX7 1N2v1n (monkeypox) 11PN NIYIAYAKT DTXN ,N71AKN NI7NN
88% TU NNTIN ,NPMIOX 13102 NI700 n71axn n7nn nixonn 12 apmoxa ninva (bushmeat)
IN0 ITIXIW 09N 7W N1 0Y NIWITITIN VINATIA NN N7'IXD OTK7 112V N2 071NN 7W ANINN
TN NI NPIONKN YUIN 21 T WA . TA72 NINNGNA NI 7W [N7N313'K N17NN NIKWII 12 N'NA
w10 jamxain a nrn 7w ovmzwn a2 n7apn 2o 18 viaw

Simon Law, Wikimedia, CC BY-SA 2.0 :017'X | '02 12 Nt 1w . T AJinn

NITO1JINXIT N17NN1 O'7P XN "1)'W

NN 2019-7 1133 NNY0INOKA JXNN-1T NNY 7W YXINAN 11310 ,07KN T2 NNNN T 7W NANTI N0'79 1V
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NIN 01921,0711 09I 0T NIKMA 7V UV'IWAT7 M9X O'7pKD MW . (ppm) 117'n7 O'p'p'7n 413.68
B9 nnanpn ouwa 1ann7 amoxw nuswn ArOUIKITN7NN NOWINA Y'KN7 19X

AN PINT) NIITX DWINNYT 021 O'TIINIK 7W WA0N NXI9NN NOWY7 NN NUXINAN M1019N0N N7y
1py 227 oxnnin o7pxT NNt 2 WINN NNOI9N0N YXINNW 01pNY7 02112 N17V7 1K (NN 1pn
NTOUINKITNI7NN7 O00IXN 09D 7W 10 0M101 7W 10 NX19NN NANINT1 MW7 0711 07K W |3

29 g1 nmo1791x 19107 ok

AN NN NNIIYN0A .OT XXIN 0730 P19 12,0101 7W n™01731K 71797 01 NN NINNNNNN
= PONN g1 09N 7W NITN AT OTNINNK 2 AT P9 17'K,07970 7W NI2NNN 2X[P N71Y

17N NIKNA MV ,(dengue) N3 NM7A 1133 M7Nn NXon 1an7 omox owin 29 omxpnn
NNKII YINA 7KW1 TR D07 07101 7T NNAVINN NOIIIKIT N170N .01'J 123 NJWA O'WIK
Culex1 Culex pipiens1pJd) N'J7130 NNIWNAN WIN' T2 NNAVINW ' AUNN 017730 NNTE PN N7y
NIX19NN PN OV, 7KW "MTIK 910 .NINN 01 NP7T7 0N37 nwy 0'wp 0Mpnal (perexiguus
7xawna 23 gnnny o7pxaw 733 DTN AMXI9NN OV DWINNT7 AMYX NNTEA TN 0N 02
(Phlebotomus spp) 71NN 2121 NUXNAKA NNAYINN (1IN NJWIW) NINWI70 N7NN 7W NTMXI9NN 03 1K)
123 mom9non N7y oy 1ann 17w nepun M7 Won 2XW

DX NI7UNYT ,ONXY OMOIIKITA OINTN 7W N1I2NNN X DK 77TIN7 TWY 0'7PKN MW, 71702
ounno7 nwoxn ninnnnn 2% g1 78 BR7W NI 2XP NK 171 0I0IXA 0N ONINIW
290901 900 vz nmanny 1T TNW'7 amouiKig

n1Iponi O013'0

01 1'0" [AW YININA X71 NIWTN NIPATA NI7NN 7W NMXITNN N DK TNYAW 0'IMYN 07PN
13"1X AYX N1YAN 1JTN 1IN NIXMA APIYIPX M3 7w Tpona naa 29 haipnn nimvop
JININTN 'M71VA NTIDTTYA 1T 1IN V07 7190N VAU M'NWW 731 XVINn7

021 O09JAINY 7W NI'KWI 1N 12 NN .20 N7V N3TK NTTOIIKITN17NNT7 NIMNK AW 11317 21wn
1720 O0MAINY NIXKWII 1N TIVA,)137 .0TKN 7W 110 NN NPTN JR7W 10NN NIIUN XK XITNNTPN

137 0", 7170 N2 JIN7 NTWIIKA NWY7901 000N, 71XYIN N1707 OTK7 01770 0Uanon ,U191h7
DN1I70P MIANT NP7 1770 0IANTN DX 7190717120 NITN OV 21NP VAN X117

DT OTKN NIKMA7 NN NI O'7VY DX V20N 1710 [N WITNT NAI71X N1I2Vn 01w
,0MM0P1 1K O1I0INA 0N 7W NINJ 0P W 13,7173 M omw B2 anonnar m7nn nnavny 13102
N7 074 7123 NINTX O1P'W,7WNY7 DO1IIKIT NI70N 7W NXTIN NYTINA 0TV N7 00aTN TIT1

7v 131198%-1 o™7n n7nn nMawn7 113°0 TN 0W719 001 719101 D170 DKW NIXAP 7w 19002
OTX7 IN1T XA N0 AIXIW 1TI 71T N O1°W7 0W171X OV TN T1AY7 NI NIKMAN NJUN
Bl9nxg nan nrnn

O'NINT O'NOWI N0 NI7IPX N1IIUN 7Y (NMI101000N) NPIFNN NTTAWN NUNLN DX T'WNNT W1
W1,]3 113 .01 0'NINY O'N0W 7W NWI2 20 OMWIHIN 020 O"N0W 7Y WAT 7N 133NN NJ1UNa
-"2 NTTI 1IN XN ,IKNT Y20 7W 02NN OTN0W 'K 7KIWNAW 19 7Y X A NN 7Y NIANN DK ITNT
"2 NI'NAN YA0 NWT 7KW 7W NIAIWNN NINNNN NNXK XN 17V D3NN NTTI 0M19'X7 Thwa?
NNIKT

NIWY7 N7N0N NIWIIKD ,INTTIWINT7 DWW NIJ0N NK 0720 X WKIW ANTITA INIPN N1XI9NN
NYINW "NX 0IW XN ATPNN .N2000 2XN N9'WT7 NN nYIWN "7ua1 NJ7 3NN NEININN ™MW
JINTI JWNNT7 NN YA0N 7V NTNWW 13T, UTN AINIEn
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