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Time, d
SFTSV RNA copies and virus—specific antibodies were detected in serum samples from a dog on day 0, once every

sample period of 2 days from day 8 to day 22, and on day 90. The gray open squares indicate viral copies; black
circles indicate virus—specific IgG. The dashed lines indicate predicted time course of viral RNA and antibodies due

to lack of data during day 1—day 7.
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Gene detection FCoV-Ab Gene detection FCoV—P%I;:|
L
No. Ascites Blood Plasma Feces ELISA IFA No. Ascites Blood Plasma Feces ELISA IFA
1 II Il 102400< 12800< 14 =) (=) 102400< ﬁﬁéO(
q; \
2 (+) (+) 102400< 12800< 15 =) (=) 102400< 1 2@0(
3 II [ 12800 1600 16 =) (=) 3200 @)
S
4 (+) | 102400< 12800< 17 =) (=) 102400< 1 2@0(
5 II | 102400< 12800< 18 (+) g
ok
6 II | 25600 6400 19 I HmP
7 I =) =) 102400<  12800< 20 ) :H*
8 +) -) 3200 400 21 =) T
9 ¥ -) 6400 400 22 ) L\\“
10 11 (+) 102400<  12800<| 23 (+)
11 (-) (+) 200 <50 24 =)
12 (=) =) <100 <50 25 (=)

13 ) [+1I 102400< 12800<
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Type I FECV Shinba
Type [ FIPV C3663
C3678

Koko

Fukuoka cat/111113
Fukuoka cat/120706
Fukuoka cat/140116
Fukuoka cat/140204
Fukuoka cat/140707
Shingo Tanaka

Nana Matsunaga
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Japan

FIPV
overseas
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FECV-UU2
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FECV-UUT1
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Primer set

S mutation(RT-PCR): SmutF1, SmutR1, MK-F1, MK-R1, )Zg'r
S mutation(Nested—PCR): SmutF2, SmutR2, MK-F1, MK-F2 E
S mutation (Sequence) : SmutFF, SmutRR i~
o
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MK-F1 P> <4 MK-R1

MK-F2 »
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AHRDSERITHITOEE

Position FECV FIPV
S1060A 0 (0%) 9 (5.6%)
D1042A/S/Y/Q/H/G 2 (5.0%) 90 (56.3%)
M1058L 4 (10.0%) /138 (86.3%)
M1058L, S1060A 4 (10.0%) 147 (91.9%)
D1042A/S/Y/Q/H/G. , :
10581 4 (10.0%) 149 (93.1%)
D1042A/S/Y/Q/H/G, : :
V10581 S10B0A 4 (10.0%) K157 (98.14))/
Total 40 160
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Phylogenetic tree about the S protein
of a Japanese strain and the other
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What is rabies?

« Rabies is a viral disease that attacks the nervous system of all
mammals

» Rabies is nearly always fatal once symptoms appear

« Raccoons, skunks, foxes, cats, and bats are the most common
rabid animals in Maryland

How is rabies spread?

» Rabies virus is in the saliva of infected animals and is spread
by a bite

» Being scratched or having saliva come in contact with eyes,
nose, mouth or open wounds may also be rabies exposures

Can I tell if an animal has rabies?

« Changes in an animal’s behavior may indicate rabies
¢ Wild animals may act friendly
+ Domestic animals may become aggressive

« Rabid animals may stagger, drool, or become paralyzed

What if | have been bitten or exposed?

+ Get the name and address of the animal’s owner
+ If there is no owner, remember what the animal looks like

+ |Immediately wash the wound thoroughly with soap and water

« Seek medical attention promptly
* Report the bite or exposure to your local animal control
agency, health department, or police

Center for Zoonotic and Vector-Borne Diseases
heep://phpa health. mandand gov/OIDEOR/CZVBD/Site Pages/rabies. aspx

and pets!

: HMYOU“’OSS. cats,

and ferrets vaccinated
regularly

Do not let pets roam
free

Enjoy wildlife from a
distance

Teach children to stay
away from animals they
don’t know

Cover garbage cans

“securely and do not

leave pet food outside
Prevent bats from
entering your home

B

e
MARYLAND

Mardand Departmnt of Health

Center for Zoonot and Vector-bome Discaws
410-767-5649 or emait mdb cevbd@maryland gov

Contact your local health department at:
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Rabies in the United States

-1 Human rabies: Uncommon
» 20,000-40,000 exposures/year
» 1-8 cases/year

1 Animal rabies
» 7,000 -10,000 cases/year
» Dog rabies transmission eliminated ﬁ

» Wildlife hosts include raccoons,
skunks, foxes, mongooses (Puerto s =
RiCO), and batS TG SUSSARNGEN  WOMieéig  joueies |

» Distributed in every state but Hawalii

Blanton JD, et al. J Am Vet Med Assoc. 2009:235:676-89
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You can’t tell by looking!

* Bats are shy animals that avoid human contact
* Any bat can have rabies, a deadly disease

* You could get rabies from a bat bite

« If you get bitten by a bat, wash the wound with soap and see a doctor

Keep bats out of your home:
* Ask your parents to bat proof your home
« If you find a bat in your home, call the health department

If you can touch a bat, don't!
* We need bats so don't hurt them
* A bat that lets you touch it may be sick
» If you see a bat, do not touch it
* Call an adult for help

.('

batcorory ‘

BAT CONSERVATION Z
INTERNATIONAL One vﬁggj;@?f,mp\gsn)h
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Cases

Rabies in Domestic Animals, 1958-2008
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Rabies free Rabies present
> \J, [1]

2009 ORV zones
B raccoon (6,458,690 bais) B8

Gray Fox (2,559,444 baits) R
I Covore (470,085 bats)

0 170340 680 1,020 1,380
- — T —
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UFARFTFHT (O FREINEE.
F 4 : Melogale moschata) |, FAT
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BB Carnivora

A 3F %} Mustelidae
7+ < HEE Melinae
AZFTF4 IE Melogale
UFARIFTFIIM.
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100 — FJ712195. 1/F02
o[ 1 FJ712196.1/F04

100

_:- EUB43590.1/HN10
100 JX088694.1/GD-SH-01

l FJ959397.1/CTN1
100~ EF564174.1/CTN181

CNFB
% | —— GUB47092.1/JX08-4

China |

7 [

R2012-26
100
l EE R2013-01

TWFB ]

Asia

100

100 [~ GU345747.11
LGu345746.1CQ92
KC762941.1/JX09-17
100 _EGU345748.1ISH%
100 — EU549783.1/8D06

100

100 —— AY956319.1/serotype 1
— EF437215.1/NNV-RAB-H

DQ09%9524. 1/FluryLEP

100 L AF499686.2/SRV9
— AB569299 1/H-08-1320

100 b—— AB635373.1/H-1413-09

0.02

AY705373.1/SHRBV-18

JN786877.1/QS-05 Southeast Asia

6 DQ875051.1/DRV
100 EU293115.1/9147FRA
100 | M31046.1/SAD B19

China ll

Cosmopolitan

India

EU311738.1/RRV ON-99.-2

Phylogenetic relationships of 27
rabies virus (RABV) genomes
constructed by maximum-—
likelihood methodNumbers close
to the nodes were from 1,000
bootstrap replications. The tree
was rooted with RABYV from
bats and raccoons. Three major
groups, Asia, Cosmopolitan, and
India, are strongly supported, as
indicated . There are 4 major
lineages within the group from
Asia, including previously
recognized China I, China II,
Southeast Asia, and RABV from
Taiwan ferret badgers (TWFB).
RABYVs derived from Chinese
ferret badgers (CNFB) are
clustered with China I,
indicating that RABVs of TWFB
and CNFB are of independent
origin. Scale bar indicates
nucleotide substitutions per
site.
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Table 1. Human rabies cases from 1999 to 2004

Year

1999

2001

2002

2003

2003

2004

City/district
FPaju-si
Hwacheon-gun
Yeoncheon-gun
Pocheon-si
Pocheon-si

Goyang-si

Site of wound

Unknown

Arm

Face

Face

Face

Arm

PEP = post-exposure prophylaxis.

Rabid animal
Cog
Raccoon dog
Cog
Dog
Raccoon dog

Dog

\)

7

A

St
G

Incubation period (wk)
Unknown

11

5

3

i

11

PEP

Unknown

No

Yes

Yes

MNo

No
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Fig. 1. Animal rabies cases reported in Korea since 1907, and the timing of rabies vaccination programs.
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Fig. 4. Distribution of rabies cases according to animal species in South ‘
Korea since 1993.
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Fig. 2 Relationship between the doses of rabies vaccines administered to pets and domestic animals and the number of rabies cases since 1933.
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The spread of fox rabies in Europe

Figure 2. Spread of sylvatic rabies in Europe 1940-1977 (Taylor, 1976, modified)".
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Reported annual rabies cases in Europe and extent of ORV programmes. The dashed‘
line shows cases in countries which eliminated rabies (see table 1) and the solid line
shows the total number of cases for all countries in Europe. Cases in bats and humans
are excluded. The maximum area covered by oral rabies vaccination is shown in km®.
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http://rstb.royalsocietypublishing.org/content/368/1623/20120142#T1

ORYV effort and rabies
cases. (a) Spatial extent
- of ORV area and the
total number of ORV
campaigns conducted in
each country between
1978 and 2010.

Reported rabies cases
in (b) 1983 and (¢) 2010.

HEHIHOC &

#HEL

AEG—E U SR E N - SWEREE




7 e —EEREEME-/NEMEE in iEIL—D3
ER30E2A3H 545

(2000-2016)

Y

DF

— I
y[o]
All countries ’

HTHIEXY

E!)[Z

ar)




Lyssavirus Classification

-1 3 lyssavirus clades
.J Some lacking cross reactivity

to commercial biologics

1 Rabies virus (RABV)

2 Lagos bat (LBV) 1956

3 Mokola (MOKV) 1968

4 Duvenhage (DUVV) 1970

5 European bat lyssavirus type 1 EBLV-1 1992
6 European bat lyssavirus type 2 EBLV-2 1995
7 Australian bat lyssaviruses (ABLV) 1996

8 Aravan 1991

9 Khujand 2001

10 Irkut 2002

11 West Caucasian bat virus (WCBV) 2002

12 Shimoni bat virus (SHBV), 2009

13 lkoma lyssavirus (IKOV), 2009

13 Bokeloh bat lyssavirus (BBLV), 2010

14 Lleida bat lyssavirus (LLEBV), 2012 tentative status

LBve LBVa
LBVd LBVDL

MOKY SHIBV

ARAV 0.7Y

KHUV 09

BBLY 06

EBLV2

EBLV1

RABV

IRKV

wcCav

K (’_‘, «')
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Rabies Ecology

RABIES RESERVOIRS
Enzootic rabies

ir
brown hair bat 3

bat

Stripped

Raccoon

Spotted Mongoose

dog skunk skunk
SUSCEPTIBLE SPECIES
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Dog-Wildlife Interface

Achieving objectives of dog and wild carnivore rabies control
Profound conservation impacts

*African wild dog &g <. Spillover of canine variant into Threatens local
R Avu African wild dog extirpation
*Ethiopian wolf Spillover of canine variant into Threatens species
Ethiopian wolf extinction
Coyote Spillover of canine variant from Creates a public health
Mexico into coyote emergency in south
Texas
Gray fox Spillover of gray fox variant into Confounds success of
ﬂ dog ORYV in gray foxes

* Endangered species
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