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rodent hosts

Virus
Amur

Hantavirus

Table 1: Selected hantaviruses and their major

Rodent Host(s)
Apodemus peninsulae

Rio Segundo

Virus Rodent Host(s)

Reithrodontomys mexicanus
(Mexican harvest molise)

Andes

Oligoryzamys longicaudatus
(long-tailed pyamy rice rat)

Saaremaa
(or DOBV-Aa)

Apodemus agrarius
(striped field mouse)

Laguna Negra
(Andes virus variant)

Cafomys laucha
(no common name)

Lechiguanas
(Andes virus variant)

Qligoryzomys flavescens
(yellow pygmy rice rat)

Oran
(Andes virus variant)

Oligoryzomys longicaudatus
(long-tailed calilargo)

Rio Mamore
(Andes virus variant)

Oligaryzomys micratis
(small-eared pygmy rice rat)

Araraquara virus

Bolomys lasiurus
(no common name)

Ash River

Sorex cinereus
(masked shrew)

Bayou

Oryzomys palustris
(rice rat)

Black Creek Canal

Sigmodon hispidus
(cotton rat)

Bloodland Lake

Microtus ochrogaster
(prairie vole)

Camp Ripley

Blarina brevicauda
(northern short-tailed shrew)

Choclo

Oligoryzomys fulvescens
(fulvous pvamy rice rat)

Dobrava

Apodemus flavicollis
(yellow-necked field mouse)

Seewls

Sorex araneus
(Eurasian common shrew)

Seoul

Rattus norvegicus (Norway rat);
Rattus rattus (black rat)

Sin Nombre

Peramyscus maniculatus
(deer mouse)

Monongahela
{Sin Nombre virus
variant)

FPeromyscus manicuiatus
(deer mouse)

New York
{Sin Nombre virus
variant)

Feromyscus maniculatus
(deer mouse);

P leucopus
(white-footed mouse)

Soochong

Apodemus peninsuiae
(no commoen name)

Tanganya

Crocidura theresae
(Therese shrew)

Thailand

Bandicota indica
(bandicoot rat)

Thottapalayam

Suncus murinus
(musk shrew)

ETMoro Canyon

RETnroaontomys megarts
{(Western harvest mouse)

Topografov

Lemmus sibiricus
(Siberian lemming)

Hantaan

Apodemus agrarius
(striped field mouse)

Hu39694

Oligoryzomys favescens (7)
(yellow pygmy rice rat)

Tula

Microtus arvalis
(European common vole)

Isla Vista

Microtus californicus
(California vole)

Internet Resources

Jemez Springs

Sorex monticolus
(dusky shrew )

Juguitiba

Oligoryzomys nigripes

(blacl By ricarat)
£l

Khabarowvsk

Microtus forti
(reed vole)

Muleshoe

Sigmodon hispidus
(cotton rat)

Prospect Hill

Puumala

Microtus pennsylvanicus

N E&a 00

Myodes glareclus
(bank vole)

Centers for Disease Control and Prevention (CDC).

Rodent Control.

http:/fwww.cde gov/rodents/

CDC All About Hantavirus. Technical Information Index.
http:/fwww cde gov/neidod/thseases/hanta/hps/nolrames
/phys/techmealinfoindex htm

Public Health Agency of Canada. Material Safety

Data Sheets

http://www.phac-aspe.ge. ca/msds-fiss/index htm!

Medical Microbiology
http://www gsbs. utmb.edu/microbook
The Merck Manual







ABSTRACT

Wildlife-originated zoonotic diseases are a major contributor to emerging infectious diseases. Hantaviruses
cause thousands of human disease cases annually worldwide, and understanding and predicting human
hantavirus epidemics still poses unsolved challenges. Here we studied the three-level relationships between
the human disease nephropathia epidemica {NE}, its etiological agent Puumala hantavirus {PUUV)} and the
rodent host of the virus, the bank vole (Myodes glareolus). A large and long-term data set (14 years, 2583
human NE cases and 4751 trapped bank voles) indicates that the number of human infections shows both
seasonal and multi-annual fluctuations, is influenced by the phase of vole cycle and time of the year, and
follows vole abundance with a lag of a few months. Our results suggest that although human hantavirus
epidemics are preceded by high sero prevalence in the host population, they may be accurately predicted
solely by the population dynamics of the carrier species, even without any knowledge about hantavirus
dynamics in the host populations.

- © 2009 Elsevier Inc. All rights reserved.
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MeToabl

- Kaxxmas ocoOb: Buj, IIOJI, BO3PACT,

4 paza B rox pEenpOAYKTUBHBINA CTATYC;

RO St - Oco0el ¢ BUPYCHBIM @HTUT€HOM B JIETKUX
JIETO —MIOHb 1 aBryct, BBIABIIAIN HIMMYHO()EPMEHTHBIM METOIOM

OTJ10BBI:
JlnHun nOBYIIIEK

0CeHb — OKTAODb (bepumreitn u np., 2010)

1973 - 2010 rr. - Beero 3a 38 (40) et B YP 3aperucTpupoBaHo
38 Jaet ooinee 23.5 (24.6) teicsu cirygaeB ['JITIC

> 12 ThIC. noB-cyrok - Y pokait nunbl — mkana Kanmepa (0-5)

> [ 1hIC. PII

CTaTUCTUYECKUU aHau3

- GLM,

* @HANIU3 BpeMeHHbIX paaoB
(aBTOKOpPEeNAUMOHHBIN, CMEeKTPanbHbLIN,

BEMBNEeT aHanums)
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y=exp(-7.23+2.92*x)/(1+exp(-7.23+2.92%x))
® ®

G(1)=25.1

Probability of HFRS outbreak in this year

4
Years after preceding HFRS outbreak



Autocorrelation Function Autocorrelation Function
Lag Corr. S.E. : Q p Lag Corr. S.E.
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TTonbITKa (peHOMeHONOrnYecKkoro (KHaMBHOro0») NporHo3a
Oetp. papa MNMTIC (1 komnoHeHTHOe KonebaHue)
R?=0.23-0.30

0.64
0.48
0.32

0.16

-0.16
-0.32

-0.48

1970 1975 1980 1985 1990 1995 2000 2005 2010

0.64
0.48
0.32

0.16

-0.164
-0.321

-0.481

T T T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010



TTonbiTka cpopmanbHOro (HaMBHOrO) NpOrHo3a
(4-5-6 KOMI‘IOHeHTHOe KOJ1€6 Hue) R2=0.65-0.83
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y= 0.52+0.48%sin(0.36*-0.79)  ® (RZ:O,79) .
]

04.1981 10.1995
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OpUeHTUPOBAHHBIW Fpag - MOAesSlb MHOroJ1eTHero
Anu3ooTuveckoro/3anuaemmiueckoro LmKna

NHTepeansbl

mexay

Tpen- BcnbIwkamu:
BCIIBIIIIKA

2 roaa - 3

3 roaa - 8
4 ropa - 2

1.00 y=exp(-7.23+2.92*x)/( 1+exp(-7.23+2.92*x))
................ > 2 084
I1oct- -
Bcnbimka
BCIIBIIIIKA < 050

0.00

Probability of HFRS outbreak in this year
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BepoaTHocTb "Benbiwku” ITNC

y = exp(-23.64+4.45x)/
[1+exp(-23.64+4.45x)]

G(1)=32.67

[MnoTHocTb MHMUMpoBaHHbIX Pl

<

<3 Z=-4.08, p<0.00005
- '
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PaHHee pa3MHOXeHNE
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wh: 1y =9.33+0.018%
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® Takum o06pa3zom, p[AgUHAaMMKA  aKTUBHOCTU

uccnepgoBaHHoro XB ouara moxket 6biTb cpaBHMMA C
(B0O3MOXKHO, aBTOHOMHDbIM) KonebaHunem,
CUHXPOHU3UPYEMDBIM MMNY/1IbCaMM BHELLUHEM
KBAa3uNepmoan4yecKkom Ccunabl, a 3MNU300TUYECKUE
BCMbIWKM B ONTUMYME apeasia pe3epBYyapHOro
X03AUHA (N0 KOHTPACTy C APYrMMM YacTAMMU apeana)
COMNOCTaB/IEHbI ABNIEHNIO pe30HaHca nan paatrepa.



y(t+1)=1+5.96% ()/(L+(y(1)/5)"2.27)  y(t+1)=1+5.96%/(1)/(1+(y(t)/5)"22.7)  Y(t+1)=1+3%(1)/(1+(y(1)/5)"22.7)
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OT160p 1 pakTropHbIX mogenen (y=log(N)=b,+bx;) ana onncaHna n nporHosa
3aboneBaemoctu HaceneHusa MNNC B Yamyptun, annacesoHbl 1973-2010 rr.

A «Bec» Prior Posterior

[pedukmopskl (X) K  -2LogL  G(1) CAIC W desirabilty  desirability
L Rgupns 2 2768 7H39 O WNEOGARNN0N25 N (N
penpoaykuus

F R W ) 59 2836 10640 0N 1 0.037
nunel, (t-1), 0-5
3. Ypoxan ceMaH
LT 2 -14.66 26.03 12,97 0.002 1 0.012
4. FnotHocTb B 2 -6.32 1769 21.31 23605 0.063 1.00E-05
nioHe (t)

S. [lnoTHocTh B -1.99 1336 2564 27E06 0.125 3.00E-06
anpene (t)

6. [noTHOCTL B 5 3 95 742 3158 14E-07 0.032 3.00E-08
asrycre (t)

- [HO] 1 11.37 34.36 3.4E-08

8.Ypoxan cemsH 5 9.17 22  36.8 10E-08 1 8.00E-08

enun, 0-5, (t-1)




Yucno cnyuaes (nor-wkana) sabonesaHus MNTIC 8

Yamyprckou pecnybnuke (1973-2010). OaxHbie u nporHos
Xuransckuu u ap. 2013.
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- vy
b PN Npgme = 43+exp(5.9+0.95X,+0.02X,),

gr VOV

285 PR S Trainingset . y Validation set

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009

rae, X1 — 3umHee pasmHoxkeHue (1 - aa, 0 - HeT);
X2 - YucneHHoctb PN B anpene, oc./100 n-c.
MporHo3 Ha 2011 r = 1140 chyyaes (+6%!) (1078 3a roa, 3aperucrpupoBaHo!)

TOYKU U CNAOLWHAA MMHNA — Habtoaaemble, KPYKKU U LITPUXOBAA TUHUA —
npeacKasblBaemMble 3Ha4eHUA, NyHKTUP — TpeHAa. CTpesika pa3aenserT rogbl

HabnoAeHN NCNONb30BaHHbIE U HEMCNOb30BaHHbIE AN1A OLLEHKW NapameTpoB
(2003-2010).
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yv=exp(-142,7+35,9x)/[ I texp(-142,7+35,9x)]

v=1.0; Z=5.78

QL
=
L
2
o
I
=
)
©
O
Q
Q
I
=
=
o

@
2 3

Ypoxai nnogoBs nunel rog Hasag, 6ann




a)
=
S
AN
I
AN
=
AN
A
I
b
(@)
ia)
=
S
A
O
h's
©
=
|

=
0
I
O
©
()
x
©
=
2
O
()
[ -
@)
=
©
X
3
-
)]
=
(a0]
A

Be

sjess z6e) ] < ™ N ~ o

edauuey M UUeg
‘(L=p1aunur nexod £







TTporHosupyrowme ypasHeHuUs:

Lg(NZJHIC ) = 2.54 + 0.015*Yucnennocms 6 anpene
+ 0.38*Iloocnesicnoe pazmuodicenue

Lo(NZVIIICy,,.,....) = 1.4 + 0.013*Yucaennocme ¢ anpene

+ 0.68™ Iloocnercnoe pazmuosricenue



DNEeKTPOHHBLIU aHanor -
ycunutens ¢ ITOC u O0OC

TTOC: 3apaxeHue BOCMPUUMUUBLIX, YACTOTA KOHTAKTOB, ...

"

X(t)

3 . \ X(t+1)
y o S

)

)

OOC: nepeboneswme (He BOCNpUUMUUBLIE), MATEPUHCKUE
aHTuTena (2 mec.), HecospeeaHWe CeroneTok, XUWHUKMY, ...



e~ Obs+1 R=0.73

—&— antilog(|IgHFRS,part) R=0.90
-o— antilog(|WB)




3aknroueHue
- Haunyuwuu (minI€) npepuktop ans
NPOrHO3a akTUBHOCTU oudara TTYY XB
U 3abonesaemocTtu HaceneHua [TITIC
- paHHee HAYaANO penpoAyKUUU
OCHOBHOIO XO03SUHAG - pbIXeu
nosesku,
Kotopoe moxeTt 6bITb NpeAcKkasaHo no
YpOXaro nnoaos nuner >=4 6. roa

Ha3aa (14:4)
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