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Hantavirus Disease in the 21 st Century: From Rodent-
Borne Zoonosis to Global Health

Abstract

Background: Hantaviruses are emerging zoonotic pathogens that have gained in-
creasing global attention because of their ability to cause severe and potentially fatal
human infections. These enveloped negative-sense RNA viruses are primarily main-
tained in rodent reservoirs and are transmitted to humans mainly through inhalation
of aerosolized particles contaminated with rodent urine, saliva, or feces. Clinically,
hantavirus infections are mainly associated with two major syndromes: hemorrhag-
ic fever with renal syndrome (HFRS) and hantavirus cardiopulmonary syndrome
(HCPS/HPS). HFRS, which is more common in Asia and Europe, is characterized
by fever, thrombocytopenia, hemorrhagic manifestations, and acute kidney injury.
In contrast, HCPS, predominantly reported in the Americas, presents with severe
respiratory distress, noncardiogenic pulmonary edema, and high mortality rates.
Methods: In this review, various aspects of hantaviruses were reviewed, including
history, virus structure, pathogenesis, global epidemiology, and the status of these
infections in the Middle East and Iran. The role of endothelial cell dysfunction, in-
creased vascular permeability, and host inflammatory responses in disease severity
was also investigated.

Findings: Diagnostic methods such as ELISA, RT-PCR, and new next-generation
sequencing (NGS) technologies are considered to be the most important tools for di-
agnosing these infections. Despite recent advances, specific treatment and a globally
approved vaccine for hantaviruses are still limited, and patient treatment is mainly
based on supportive care, intensive care, and control of respiratory and renal com-
plications.

Conclusion: Environmental changes, increasing human exposure to rodent reser-
voirs, and reports of person-to-person transmission in certain hantavirus strains
have raised growing concerns about the potential future outbreaks and wider global
spread. Therefore, strengthening surveillance systems, improving diagnostic capac-
ity, and adopting a One Health approach are essential strategies for the prevention
and control of hantavirus-associated diseases.

Keywords: Emerging Diseases, Hantavirus, Rodent-Borne Disease, Public Health,
Zoonoses

Copyright 2026, Journal of Medical Council of Iran.
This work is licensed under a Creative Commons Attribution—-NonCommercial 4.0 International License.

Arasb Dabbagh Moghaddam', Hossein
Salehi?, Ghazal Golalizadeh®, Moham-
mad Javad Najafi*, Alireza Moeeni*

" Assisstant Professor of Department of
Public Health and Military Nutrition, Mem-
ber of Infectious Diseases Research Center,
Aja University of Medical Sciences, Invited
Scholar of Academy of Sciences of I.R. of
Iran, Tehran, Iran

2 DVM, MPH, PhD, Department of Health in
Disasters and Emergency, Aja University of
Medical Sciences, Tehran, Iran

3 DVM, Research Department, Deputy of
Research and Education, Islamic Republic of
Iran Medical Council, Tehran, Iran

4 Department of Health in Disasters and
Emergency, Aja University of Medical Sci-
ences, Tehran, Iran

* Corresponding Author

Department of Public Health and Military
Nutrition, Member of Infectious Diseases
Research Center, Aja University of Medical
Sciences, Tehran, Iran

Email: dr.arasb@ajaums.ac.ir

Received: May 22 2026
Accepted: Jun 13 2026

Citation to this article

Dabbagh Moghaddam A, Salehi H, Golal-
izadeh Gh, Najafi M, Moeeni AR. Hanta-
virus Disease in the 21st Century: From
Rodent-Borne Zoonosis to Global Health. J
Med Counc of Iran. 2026;44(2):30-41.

Journal of Medical Council of Iran
Vol.44, No.2, 2026




JS Jlig Fualo g Fosdo ELS wawl)T
fiano Lojpule Fi oz slgs oo Fosljule

3Spo guic (0lB5 a3l g bl sgr 095 LsLiwl!
S pgle oIS (ighe (5l (5 loy Loli i
el 1.2 pele (limSiayd geo guac d>T
ol

Syl GwliuiylS ‘bﬁﬂbj.{g.ol.) ¢l 48> gluss ¥
Ll 53 cuolln (aual ghiSs ( sog0e Cuiblsgs
do cuyygd g L 43 ol 0g)S o wuyjgd g
all «les doT Sy jogle oliisils

el Aol (Sibjaals glads gliss
Gy ol (lojlw (iadgy 9 ubjgoT iiglee
ol alies «lizl Gollwl (s j9e0>

foale oLl dob iuyyg8 g Lly 3 iollus 0gS *
ulil wlied doT Sibjy

g 0iungs (LS *
wliing jSyo guac (5olhi dyisi g cuiblsgs 69,5
doT Sibjy jogle oSLiils (igae gl (ilon
bl awles
Sg sl (Pl

dr.arasb@ajaums.ac.ir

1Eo/o/0 | 28l ys &)l
1Eo/o /P b dg 2oyl

Sz U lo jLw s g Jy — sole oo

Po—i1 : 1 Fod livuli—P o jlais—e1c 649>

Journal of Medical Council of Iran, Volume 44, Issue 2, 2026
SI9» https://doi.org/10.22034/44.2.30

3 i 393993 31 S g om0 99 30 (w9 gl (5 ylow
0le> 39 (0908 Cadlw SN 6 g

dS

@ 3l gladl ) & wes e S Slararg eke jl Boegpslils idle )
395 4 Sl Codlw 0jo> 3 1 (lod 1S drgi LS e g b Slacs)lon Sbl 2Uly5
Slisiwl bwg sdes job a4 () Baigs Lol 35w b JDRNA (clo gy ! Slod,S Cl>
Seilgen o5 Jols waen (il pallas 93 Wl oo 9 858 oo Jitie (sl 4y 03gl1 Juug 5T I,
S sbol (HCPS/HPS) (g pglile (sous= (B pyriw g (HFRS) (558" pytinw L olpon
ol olyo (55:lS" 2oy g Sagiamgrogyd 5 L g 9 0 oanlite Lyl g Lol )5 12y HFRS
3l (s S oy b 295 o iyl 55 1S5 pal 0,8 )3 sdes jgb 4 48 HCPS &8 Jbs
Dy oo LS Vb a9 Sy (liwe 9 S92

9929 Lo ez B ol o g pogliiles iliseo (slaasir (6950 aslllao ol 133, (g
OB eome A5 oy Ol g Alieygl )3 lacigis cpl Cundg 5 Sl Sigdaenl STk
3 e el Slagul 5 (Bgye 6 xRde8 Il (LB gl o Jshe 3 Sloe JHS]
B 58 e 290 S)low:

s b b5 ng gosygld 9 RT-PCR ELISA i aels syt il
] GBS i 3939 b Mg o Lo cigae pl (aokis bl oy base 51 (NGS)
OLA)J 9 0dg dgiwe uL.?bo.h Lhu.\;?)agblfb LS‘)’. LF’LP ..\4.:1; dy90 L)"“Sb 9 woLa.o‘ Ol.o)b
S5 9 (i B)les JpUS 5 oy CuBle (ilos Sacullie 4l odes b 4 (low
ol gl

lye I 5 Slae Gilre b pladl Goled (5558 o8l Sy Silj3l 16 5 ot
03 S gl godl 5950 Jlainl 0)1yd (s o S5 dadyge (S ) sl & sl Jl]
N spSere 5 waseds (lagby) (i)l (ol (lapllss ol o) cpl 1 Cul 03,5 sl
sl aalgs g slocigie ) Sty 5 JES 53 a5 €anly ool 3,50,
092298 o908 ol G355 N> s slacslos: 15IS SlalS

Copyright 2026, Journal of Medical Council of Iran.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.



Hantaviridae s3lgils- 4 3lxio jl5 yidsy g dxladaslad ¢ glaids S
5ol o ee jl SO lgie 4 S Litus Bunyavirale diwl,
cnl kol (350 (V) Wgb o 4l sl g g (e i) 8
4 ol izl g st o lgdo i o o blis (S xise by g
g0 )yl 3 b (ol Jug pl Bliisunl bawgs sdas job s jlus]
£ 4 A B yog glile 0,5 oo &0 039l (B Gl b
NSy g odos (2l jallas 9 (oLl CusBon 5 (ST 45w
“5lS pydie olyen a4y Sujljgen P S o Sbml Ll
“ 09580 (5525 )3 5 sl @l gl g Ll o &S (HFRS)
2329 b (Y) 390 0103 S0l )6 3 odas ysbo 4y 45 (HPS)
Vb eegSye 5 > @ lagugng cnl (padts cbacd iy
b olaid! awgpgid yloyd 355 9 HPS d)lge 3 duop> ¥+ L)
slaalelo 6y o (Ao Sy lizmen  Sloz 025 30b (ST
(¥) Sgd o Cguime (agas Culliz

d9a0a JUil L cighe Sy plyie 4 Jgeme ysbots (glon () 4251
203l ) el (sla il e 4l il & o )
(Pl gy w3 o it ) o] Sygrenl clasSl 1o (5,553
I s pSin 9 J5S S0 9 Culing Slea lajle comsy (415
g 230 b p (e VoVF (o 0lo 3 S el (CDC) lags sl
Py S S oyl les ;> Andes Virus 4y gus 0.8 1,55
wg ool 2UlF o)l 1) slad 55 503 )b bl (gl
5308 slaeodal sbrl Jouliy g sl & sl JUisl > ols
3 Ml Wby s gy K59y HUS 3 3l pl (B) Canl 0330y as &
Lol 5 o y55 ¢ conldl ol puss a8 D o L i3] (slaand
b2l il ol Wlgioe 668 Mellown slojin (I381
S obgr 9 s P9

rang Sl eplss 5 mole (wyp dllas cpl Gl GBan
il o (3383L) licsilon JoSUge 9 (Jobo (sl gl
Vovs Jlo ) il oy 39565 b g pglile Sl
slagbyy By JLd @ gl gk nl poode
(o sodyglid bl oo g (RG] (g et
SRl g Sy johate 4 4l Sty sbadpul) g (les S
el Mooy gdaw 5> SBplas 0555k cnl Jl (236 ©gb & 5
O @ ¢ JUim el o8 il el lapwg g 5l oolews S
OB Caner )3 sdes b & bagpgpglils cilatanly Ly
4 Sl ol ilooe (Bblul Sos Ghlsliey (S s
O9 Jgese ok 4y g WS (o0 Jos gng (b (e Olie
bis 33 o 3 (Yob Gde lp | Cigie el @M o
e b g ps cpl a8 dad o ol LolSS cldllas a8 o
Eyoge ol g Sl oSS 293 (nnb lagljs Lolyon (SYsb
ol bl azls o] (Sj 98 (5SS 0 (sere 1

OlSes g Pxdo Ebs cuwl )T

o

EVRTN

g lojls bawgi ons piie (5155 (e laz) 3T ool
Sy F)VVE Jlo o 0lo YV Zu )b VWY el ;3 (WHO) Sl
5955 (148 o) Blus b lasi o (g glile (il oguad- )3 (VY40
390 93 5 045 325 (ANDV) sl g9 (sl (2Stlejl jlas
dw ey cpl 5l a8 a8 )8 115 Jlas s ¢ oiee 3)lge lgie 4 35
g8 (Joio oyl ylows 510590 S5 5 005 Aol oyl jlews 51090 93) 445
olo Culignd)] VW) (o0 0le p9> 33 (Slow nl WIS gl 3090
&S )5 syl Sles cubligg Glojlw 4y LSSl et 51 (VF 0
35 93 45 ki Ol b 4y ylew V1 (Cluster) (glaubgs 4 ¢y)
355 S S 3 332w g 35 585 S 5 03905 b o]
olo YV U“’)1)§ BRRSLY o o)l.wl ((u»y.\;}b)) fl.: 4 KW > ‘_J.ol>
Ao (V20 Cuiiguud)l YY) o 0lo W 0 (L3 )55 4 Cond 0
S yeuiS jlas WS wol oS gdedd b 8lue o 5500050
Case Fatality) (¢ )low oyl (S0 )30 209 Liluwl g aida UK
SYob (Siaps (5 0ys0 4 ax b .ol dpwloe Jopd YY (Rate
Slaan £ Gno b aS s sl g0 (aien £ 3905) (ghlows oy
2355 GBS 5 )50 3lse (solers ol L gzlge (B S
435 gl p3Y (gla s (THR) ceodlas Ll (s )0 ol
pll (Contacts) by ywlod g 3)ls0 (Monitoring) il o (Tracing)
Cous (glys 1y asBly cpl Jlos o Jles Cubligy ylojlw sl o
3 Camsy Sajlpsated ol el 03,8 i ol el s
M).B u,ol.w‘ » Wb .)Jb‘9> bl ‘)Lu Gjyguo ) ‘)Ia.ﬁ @L))‘ u;‘.w))9))
Cublige ool lawgy g go SleMb 5l o koo (Hypothesis)
255y S A oAb Jlgw 1 B 1) (slow )90 (sl (Sl
Solows sl @y ladl JWESH puanw g 009y 48,3 S )d dpslse
Sl¥ ol s b 4ps)8 pl sl 03l 5l 557 uiS )
Jolge 0 1y 55 gy e cold o515 (ilaw Jole sl 5
Lol 045 Lol cdmd o Olis calizes Ol)l&.ﬁ <l sslews

e ciligy Slolin buwgs 5 (lwliss (yas yy (sla yolos  olod
s Jgl) Y5 (oo oo YY b 8 S 5 il 5 ik 290
YV 9 )Ja.'>)a dl.mu»l‘w Jo yd oy J.nl.u; L)"’L"" Foo daw (\\"~a
Slolio olesaly b (Self-Monitoring) _oisb—s5 b S5 sl
(V) 485 )18 (il

S 32 sanelz 3 (g pglisls 3] (Glow b oS (4 a2yl
o) G 4 grge SleMbl g lnodly oy 3T 5l el b
Ailed pladl dllas

JBRNA sla ywgpg 5l (lawwd (Hantaviruses) la g glile

[



]

S0 9 Cuw (8 S g olile 5 loy

Pt &S Cunl iz ol J) 03,28 ayg ol e Slaljee
byl (S35 95 5l (s BB s o Yleinl g 080 y9u
(V0Y) el ole 3l asliss

0?9729t (ol (w929

We b A gie (plad b jbytde (alagwgng Loy pstile
Coalad L (gl ) S5 RNA Sl b gag g cnl posy i yiagll
Dgui oo sl L g SIM ol 35 dalad duw 4y g 0 oSl 20
St (oob SlanSyn Wy Jotue (55 Cllad pl | G e
(3) 35l (ol A8 wong Dlilen 9 S5 a3y 3 oS
93 (ol sCal (N) dasS 92lS 93 (eiig p 0SS (i S andad
b GeonslSpony lajlisls g 4l Jail (cwgpg RNA &
Szl b a3 loils 5 oy pes 3l clis (ol oS amd o LSt
Ol lalllas ()l lo (35 0gMe ittt (6935 (S5Lwtislon
Oljee (shonl Gy walall 13 Wl o A 9 U g5 (3659 oS ol
s3> b syl sl s 2 8 29 5l g Al anils i 5
(M) 88 e |y Jsho (9o slagenly

099 law Sl ngSS jlu i oAUSSS pgif M asba
Wb o0 Jd5 G 9 Gl (259 329557 93 40 (13315 51 (o oS o
ok DA 9 35505 )1)3 g g (b e )3 iy oSS
sl (lisee Jsboo 2 0l 399 9 gbos (51005, 4 gy Sl
ASlg oo B pulg ol a8 Wilooly lis (gybd b Slllas S o
ol gl sl Jss 13 VB csloy,Sil Al olaols S |
o b Loy Bgye UM sl 4o a8 Lelss 123l sl

S5l g g o JUT oS am3 0 LS 5 snlgd (Jl>
ol ly B8 g ng ol JolSS 50 56 e lagbiee b
48,5 0)S oy 2 ke SlBdgy I € jugpualslay b .(7,V)
Ol 51 (ool olass VB amd 50 0,8 K (4l ys 50 ol ol
2ol g spps b o b aS Bab Mo o (Glow @
Cadly (J Ky o2 NAVA L 53 s by o D9 olped (5508
Apodemus (ole pU L oxig> (293 1) (s)low cnl (g g Jole
U Hantaan virus Laas &5 yogymg oyl A8 (Ll agrarius
S 9 9 0 g 09y (pl 0ABABILS gude (a8
(A) 392 g polla 0,153 03 S lalllaa ,S3lel -]

o ogpolile a5 wd jasuie SOjglamednl Clidss dsbl j»
Lol alex 51 e cilisee 3blio )3 5 At Lol (3,5 4 39000
23 41 o g slile cpulal il 5yl S92 53 1S 50l 06
Hgd e i dpde 6l8d g @8 o> (Lol 0g)S 9> 4 S
ald Lol 5 Ll )3 sdae jsb 4y & 8 (slid (slawgng
S5lS pyxiw b olyen 023 g o i ()low b piy st
.lag 0 Hemorrhagic Fever Renal Syndrome (HFRS)
WNig oo il el 0,8 5 a8 was (clis (claaigs e 5
Hantavirus Cardio g, slila (s~ ol pydiw Jolo e
L Jgeme yob 4 &5 Wiiwa <Pulmonary Syndrome (HCPS
(V) caslolyom (6 5V progS yo (lie 5 (s32) 25 (6365
Slobs) 9 2955 bl lacsygld Cé i ol ol )
ol 005 o g yglile o 5l calis (il Coge Shogijlie
Ol (S Bae> yoeMe oS Wlodhy lis Slalllas oy
Sise 35l5n 35 ot 3 bl sl > S

1. Viral entry 2. Infection of 3. Immune 4. Endothelial 5. Clinical
; endothelial cells activation dysfunction manifestations
Inhalation of A ] and cytokine  and increased .
aerosolized Virus binds to release ermeabilit Two major
virus from receptors and Activati P Yy clinical
rodent excreta  enters endothelial o?ialr?alt%n Disruption of syndromes
cells and adaptive endothelial barrier
immune cells :gggas tg vascular
4 9 HFRS
! (Old World)
9 . Fever
< = . Hemorrhage
T cell ﬂ « Renal failure:
v HCPS/HPS
L ° .O . l (New World)
@iy T . Fever
; T L « Pulmonary
< & . Capillary leakage CECu .
1 = Cytokines i : + Respiratory |
\ ypotension failure
. i-l" L,,,f"“

Lo Gwgglile Jlail

TNF-a, IL-6, IFN-y, IL-1[3,
MCP-1

Hemoconcentration

. High
Organ mortality

6 a5y ) P



Ok 9 0lp! 3 (owgrglilae Cighe (gjglgmeis]
iF b S0P bl bpegpslil oldles (Sasly
Joene sob & (wang 455 o )b (e ke ladiys
2 sy Bl 3 Ly (Baige ) oo 655 iz b S L
Ay Bybise cpl (SaSly 5 Cumes 4 (0L 2> U Cands
3B lon 3)lge olawi i o (Sl e 3 F)
oblse ¥l g &S o (5135 1) HFRS o354 ¢ o9 pglila 5|
sloypiS (o g oMo e Cud oSl 5> Ml 3)50
Coure Silowr (nl joy i ble Sl 55 dwg) 9 (29> o)

() Jsi2) (A) 9
Ol Gilew Jole ugpglile 465 ppals dyg)l
5 Sl slo)ydS > odes job 4 &S cwl Puumala virus
s S5 cel Jgore sk a9 ()15 bo)l 635
o>, &S DobravaBelgrade virus ¢ Llas )5 .34 0 HFRS
Solow Hdd 3)lge b el g oo ol byl (Bydsi>
Sin Nombre vi- sile  olaais5 dSG el 0,68 55 (V+) Canol ol o
o9l (e 8 pyaiw Lol Jele Andes virus 4 rus
Coonl Andes virus dagyl le )3 Xgd o Cguwe (HCPS)

ol JEnl da e pmelila yiw BMS 1pj o) slojs
@lioygls adhaio ;5 (VYY) ol odd 5,155 o] el bl &
Lol ] dgaome g polile o)lys SOjelgeetnl cileMbl
2 agwgpg cul & Lol (L JsSlge 9 S5y Ol
5 oldl & Jlasl Jleisl g 25)ls g9 adlate Blgs Cunes

(/\) Cawl 0045 C)J“"

OlSes g Pxdo Ebs cuwl )T

RNA-dependent 5l 00838 55 L axhad (1Y) 35 ool
0929 RNA 555 (gilwsilen (gly 45" cusl RNA polymerase
B2 0 SIS S g Conl (69908 (w99 SLRNA (g9
Jsexe ssbo ar Jsbo &y g yg 2959 (1) 200 L yogglile iS5
4 3959 3l oy D9 se pll (S 4 dinly Sotsg il g, ]
9 0099 SBOTensSS (b Jlb cage pH 1ol pgjonl
P9 Ao )d D oo pgjol (SLEE b wgpg sLié (bgmen
s900 el (slwaislon olye g oad 5l pusdlgicw 1> gy

(3,)Y)
o] & sl pl g gl 355k pre sl S 3l (S
o ol e 0,55 51 (AU odes b 4 8L
5 Jbgnl slaslo 5)Sdas > JMS] Jds 4 iy oLy
B9 Spddeh Il e &) (Bgye s pdded (I
JUid 8l iogs 5o poe alS dewdl il @ i Ml oo
S Sho il & 2ad iz glacdl > pol Dol 5 e
A 0V) 2gpe Jed 4 cisie ool Gl clpla Lol
Solowr OB ) (oree i g ol Fly ¢ ulid ]
nfligSle wlo ml csloJobo do 31 i ohd Jl 2yl
Ol 4 e Wlgi o T glacumgid 5 Siyd sl Jobo
el uls sl SRl 00 okl Gl gule w5
5 423 L5yl 6)log mMle @ L IFNy § TNFa ILS il
(VW) ol S50 (olow SOy 9 (Bgpe CYNB a5
i g palils JsSlge 5 s )lidle la Sy ggene
M sl 5 ol gl ) )5 sl o] bl > (oot

HFRS sasaidlis Joloe 1 (S laisds g pglile Sy ) S o ] g ye
Europe
North America Puumala virus (milq HFRS) Asia
Sin Nombre virus B%Rrsa)va—Belgrade virus (severe \l;li?lTstaan
;%rr?lrgmsa(tzgg éa?ggmsus spp., Myodes Seoul virus
— HCPS Apodemus
— HFRS agrarius,
l Rattus spp.,
° ‘——Ll — HFRS
South America Oy ——

Andes virus
Oligoryzomys spp.
— HCPS

gHuman-tq—human
ransmission
reported)

— &

0ld World hantaviruses (HFRS)
New World hantaviruses (HCPS)
Suspected/limited data

Middle East

(including Iran)

Seoul-like viruses
(Suspected circulation)
Rattus spp., Mus spp.

— HFRS (underrecognized)

hiipo slapssiw g wgpglils peo Elgil Giler (S3iSly P Jsib

[+




Sy g S 3 > wg glile 5 )lay

U929l (Slg> @2 g5 oulids .1 Jga2

Eguid by 030 (il eolyollis Ghol YBsuge yjae ‘-"‘”z:ﬁg"" 2Ldlas adhio

el UglJlls) I'LJ,b'.JL'““"' L olyos SOjlgan Apodemus agrarius/ Hantaan virus/ () GO gl

9% Uaiﬂﬁ») ulez 69S 030w (HFRS) Rattus norvegicus Seoul virus (aswg, (95 645

UL U huwgio (Ni':)i?oéé'.tﬁia Myodes glareolus Puumala virus k)|

: Epidemica) (SL Ubge) (S0 9 o)

. ) - Lgyl

X HFRS &5 L) sosub Apodemus flavicollis Dobrava- . 29)

03iSly g slas) SUL 4a09S40) (35 035 Uibgo) Belgrade virus 912 9 2932)

(8

(¥uﬁ|‘2 L’)L:IJLI’ "'“L:i‘ff 692 8 (0y3iw Peromyscus maniculatus ~ Sin Nombre / 0T 0y

u xT(:.-g.w ‘J.) uwgelile (HCPS) / Oligoryzomys Andes virus (9> 9 (losd)
29w

ooled onimd L Wilgr o aS” Wlod )T 5155 Sl Caumes jd
Bblie I o)l ile 35 598 cpl > Bl oy b S
Age slajlsl «gipslis’ sblie 3 (Bxg> Hgas @le)sls
w2l 1y eang JUSH ulyd Slg oo (SeSune bl 5 (ol
(V) a8

OIS 35 o)) 5 ol 3N Al Luslygl 05 (sla5iS 5
ool 04d pdite (BN )3 (e pglile (ladisS Sy jea>
4, S Dobrava Belgrade b buye sl ywspms (3ble cpl jo
wold Wi bage Apodemus s (B85e b Jgomo job
I lepise 5 gblie (ol ple Sjdlss] lacals loas
Doapsile oyl (claihie Sldlls coenl (olpl oy Jlosd
s9ix 4 Wy alie () lpd 5 cmd e Gl
(V) 298 i jyo (G 93 53 e (jla

@ ol 2 Boegnil 4 by Sijdsmenl cledol
sly lodyins o cudlye pllas (9T g ol dgae Capnd
Sl Jo gl bl snds sbul coge ol Gl
o025 Jlinl &5 amd e (Ui (JsSge 5 Sofglg e lalllas
L Slasl apalye (pizmod g (g Cumon )3 g pglila
€95 > 4 ol )l 2529 yeiS Bblie (B 3 g !
obod Ezmed 9 (BN (b (laoluyj (5358 ¢ ol
el 5 Rliwgy sbalame 13 Sllgs ul b pledl S5
(V) 3515 gy ol s (sl ammlie Lasl b SG59058T L
Ol )9S blie (B )3 (BNg 59y sdpbsl slagw, p
Wlg o oliwgy 9 (sybad BN I oS & cunl ool
ol Obe 3 S Jos by pglils ogdll i e &
48,5 )18 ax g 350 disS plw 3l iw Seoul virus da yugys
oh9% SR Sagbee b Joams yob 4 gng nl 1)
Jlg o 9 Cuwl lagye Rattus rattus 4 Rattus norvegicus

ded oo el (Shg onl Wl Hlub 55 s gl

_____n]

oists Solost 3l gloasSl 3lge o 5l g 5 GBI 58S
DobravaBel- g Puumala virus Jold  awgyg 4555 53 odas
OB Mg oddplxl (gla )y ilodd olwlis gradevirus
5 Apodemus flavicollis Jile oladisS &S cuwl odly L
Ak B e pg ol il cpeke 5| Myodes glareolus
M syl b wles o b i (5 )8 (g5)5lis slaculls
Cgae bl 4 Gogpy JES (ly slad Jelge (e ]
(VF) Wg oo

Lol ol dgaze b dylae 4 bgsye leMbl LSy js
By ranglils ade (o3b 5l s g «So5glg p Olllae
B e el pling, 3blie (5L o8 5 dligy
5 Ghee lulyd S o phae |) 598 ool (B Cumen
88 w8 |y oy cnl JU) e Sl oo caliws) 5 el
(YY)

oonsBle o)k putns Sojglsnetnl CledMbl Gluslidl )
Curor & (il Oldlas (Jls cpl bl dg00m0 lus
spi lod)S sy |y Wlaygls g 55550 lowl B
sl dibaie ol 3 1) egpgtile Jobs Bags 5l obbaseS
0l (disS 5 b (sleolKiny; STyl & dng b ko> S
b 45> g Jles] s luwon Lg‘.m)yﬁ 9 Ol;;“jl".é‘ Ole
Ao (godld i sl 0l koo b jeuiS pl 4D wgyg
OF)V) diws Sl e Sl

ol 00 pldl p3) gl Jlo )3 (g3500m0 Cldllas 5 lys jo
) ranglile ade (ool T o9y sl (slo )y S



P Vs ©de cln ) (rang el @M Sop e Joene
3 Laasgi |y g g Al se bl ol S o Lais 395 o
b 2 Lo > oo (i 9 WIS @83 lame 4 3l g 580
4 (9290 JUEl yn (2 pimtee o)) 83 o ot )3 g
o5 &S o} ol (g ) 039 3las ol 3tz e ylu
00909 S l)d igdd o 0081y oo 3 B lgs sad Suis
Ol oawndis olSiwd 3)ly  liizwl Gyl 5l g oad Blee loa
OB Ng b maitene (poled ¢ SLidinl ye p 0gMe (F) L9 o0
ol 2 258 o oy JEl 4 oo 55 ag] Clowd 5 L 3l
lalie b ondcaul Cusgy s | Casl (Sao ag g b
Sls g b Ol b olie dlge (gl (V) 340 b 3)ly ol
ol iy el Jlinl i) (gloponne 5,505 Sy oS5
sob 4 (A) 35l (g5iaS Coenl  Sliiiw! J&5I b dwslie )3 e
ol bl 4y las] I paiiins JWaSH W g gl yidis 40 ( S

5 dgu5 o0 omne Litwl S Andes virus «Jls cpl b g ool
Sl o sl yoled ;3 o5y )l oy JDl 5 (63)lse
Loy pglile JEl (V) Cunl 00 i lsS ey sbalams L
Gzl g o3gll B Sloxd i b wled yrems jl osas jobo 4
03B S8 calplis 95 0 g0 g sl Jwg gl >
w3gll glio b wlas SialS g lame g Jpeol cole oS is

1. Reservoir host

Infected rodents
(asymptomatic)

7. Cycle continues

Virus persists in rodent population
and the environment
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6. Rare human-to-human
transmission

(reported for Andes virus)
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2. Environmental contamination
Virus shed in urine,
feces, and saliva

Ny

. #\ # 3. Aerosolization
= * . Disturbance of

.. contaminated material
, '* "generates aerosols

4. Human
exposure

Inhalation of
aerosolized
virus or direct
contact with
contaminated
surfaces

5. Human infection

Virus infects endothelial
cells and target organs
(lungs, kidneys, others)
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