Emerging &
Re-emerging
Zoonoses

Zoonotic diseases represent one of the leading causes of iliness and death from infectious disease.
Defined by the World Health Organization, zoonoses are "lhose diseases and infections that are
naturally transmitied between vertebrate animals and man." An emerdging zoonotic disease is
defined as a new infection or the occurrence of a previously unrecognized infection or disease.
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A re-emerging disease is considered an already known disease thal either shifts its geographical
setting or expands its host range, or significantly increases its prevalence. Worldwide, zoonotic
diseases have a negative impact on commerce, travel, and economies. In most developing
counlries, these are among those diseases that contribute significantly to an already overly
burdened public health system.

In an efiort to increase knowledge and understanding of emerging and re-emerging zoonotic
diseases with current and probable future public health significance, this book is made avallable to
the readers, The book deals with almost all the major emerging zoonoses. Greal emphasis has baen
given on causal factors, epidemiology, methods of rapid diagnosis, one health approach in control
and prevention as well as recommendations for people at health risk. Major factors for emergence of
zoonoses have been amply described and future steps to be taken regarding these diseases have
been suggested. The editors earnestly believe that the book will prove to be a unique resource for
students to study advance aspects of zoonoses and will also be useful for veterinary and public
health institutions and other professionals.

ngeg ueH ‘A

sasouo007 buibiawa-ay » Bulbiow3g

Dr. Ashwani Kumar

M.V.Sc., Ph.D,, FIAVPHS

Professor, Veterinary Public Health

College of Veterinary Medicine and Agriculture, Addis Ababa University, Bishoftu, Ethiopia

Dr. Y. Hari Babu

M.V.Sc., Ph.D., M.B.A (PE), FNAVS, FIAAVR

Vice-Chancellor

Sri Venkateswara Veterinary University, Tirupati, Andhra Pradesh (India)

owe|\ aubayezag)

Dr. Gezahegne Mamo

M.Sc., Ph.D,

Associate Professor cum Head

Department of Veterinary Microbiology immunology and Public Health

College of Veterinary Medicine and Agriculture, Addis Ababa University, Bishoftu, Ethiopia

4
4
SATISH SERIAL PUBLISHING HOUSE W”II]III

F5AATO0AT
403, Express Tower, Commercial Complex, Azadpur, Delhi - 110033 (Indla)
Phone : 011-27672852, Fax : 91-11-27672046
E-mall : Info@satlshserlal.com, hkjaln1975@yahoo.com 570084
Woebslte : www.satishserlal.com Rs. : 2850.00

“

Emerging &
Re-emerging
Zoonoses . *

T —

1
Ashwani Kumar
Y. Hari Babu
Gezahegne Mamo
ﬁk'..b




COLLEGE Of AVIAN SCIENCES & MANAGEMENT
KVASU CAMPUS, THIRUVAZHAMKUNNU

Call No

This book should be returned on or before the
date last given below.




Emerging and Re-emerging Zoonoses




Emerging and Re-emerging
Zoonoses |

Editors:

Dr. Ashwani Kumar

M.V.Sc., Ph.D., FIAVPHS
Professor, Veterinary Public Health
College of Veterinary Medicine and Agriculture
Addis Ababa University, Bishoftu, Ethiopia

Dr. Y. Hari Babu
M.V.Sc., Ph.D.,, M.B.A (PE), ENAVS, FIAAVR
Vice-Chancellor

Sri Venkateswara Veterinary University
Tirupati, Andhra Pradesh (India)

Dr. Gezahegne Mamo
M.Sc., Ph.D.
Associate Professor cum Head
Department of Veterinary Microbiology
Immunology and Public Health
College of Veterinary Medicine and Agriculture |
Addis Ababa University, Bishoftu, Ethiopia

2.
SSPH

K /4
SATISH SERIAL PUBLISHING HOUSE

403, Express Tower, Commercial Complex
Azadpur, Delhi-110033 (India)
Phone : 011-27672852, Fax : 91-11-27672046
e-mail : info@satishserial.com, hkjain1975@yahoo.com
Website : www .satishserial.com




Published by :

SATISH SERIAL PUBLISHING HOUSE

403, Express Tower Commerci
s cial C 1 i
Phone : 011-27672852 Fax : 91—11-207?7%8:’6A2adpur/ F INDA)

E-mail : info@satishserial.com, hkjain1975@yahoo.com

© Publisher

ISBN 978-93-53870-08-9

OHUQL A” I'i'f S Ireserveg 0 na ) I “i 1 7] 1] iselyo] 2| 5 ad 1
L, L rese (d) no l arl ¢ { t 1S pu[ i(.i tiOI'I |'l'|ﬂ)' ll?, I'(}, I'c dU\l d, et} d i
8 ) s ge. n &

retrieval system op lransmi i
s ansmitted in any form or L
P Bl it L ooy form or by any means, electronic, mieehenin
F‘U["!i“‘I'“'-']r?’:l'|‘-ij"lf"-;(:'l'f'::t_l-:::y{:- {):hu.l '::13{-? without the prior written per:;'i‘:."i‘:;?‘::;u{rI’
: and als Wyngnt rights of the printi ishi . l tion
and subsequent editions wi 7 plineng, publishing, - thisedit
bm{(m-.dinlqim {,I\thIOITb will vest with the publisher, All Cmnp%:teiur')fuj( o fhlﬂ}‘df'l“’”
any other form relating to this book will be exclusive proper 0
reusive property of the publisher.,

'I'a"’iffs book contains nforsmation obtained fr ' '
efforts f."r;r::.’hmm mide fo publish mfi*:'::’;’iijiirf;; :}ai:i?::;:::;ﬁff{;ﬁf ):‘Fr!:/r f;ﬁ,’f”'f"";'ff ol i g
responsibility for He validi A [ i e e aay ;
hmi:.- n.m-n:;J}‘i';fj;:>ff:-rf(ﬁff{:;$'b(; t;! m? ruaterials or fhe consequences of !;h:-':: .-:,:: L';?;::I’Jif[:?!ﬁ;‘;”?t
this publication i H;.m.!nq;' i: } .:jﬂ;l!h.'nis‘{‘{f the m;_:_Wig!H liolders aof all material r:'pnf:frra:} 'J:!:
prblish in this form have nof J:f’c.-r b;li{-‘f‘:;‘{"d”, holders If permission and acknowledgements o
i il 0B enoblained. If any copyright material has not beer ack oy
et us know so that we may rectify it. S cknouledged

Composed, Designed & Printed in India

About the Editor's

Dr. Ashwani Kumar (B.V.Sc.&A.H., M.V.Sc., Ph.D,
FIAVPHS) has 40 years teaching and research experience
in the area of Veterinary Public Health & Epidemiology
and Veterinary Microbiology. Food Hygiene, Zoonoses
and Animal Mycoplasmosis are the areas of research.
Has served as Professor and Head of Department Veterinary Public
Health in India and Ethiopia for about 20 years and presently having
a position of Professor, Veterinary Public Health at Addis Ababa
University. Has guided several PhD, MVSc/MSc and DVM students
and have more than 125 publications including book chapters, teaching
material, laboratory manuals and a book on fish production and
diseases. Awarded FAO Fellowship, INSA Visiting Fellowship and
DBT Biotechnology National Associateship and have visited University
of Illinois, Urbana, USA,University of Sydney, Sydney, Australia,

Ottawa, Canada and Ethiopia.

Dr. Y. Hari Babu ( MVSc, PhD., M.B.A (PE), FNAVS,

FIAAVR, PGDEE, PGDBI) presently working as Vice-

t : Chancellor, Sri Venkateswara Veterinary University,
‘% Tirupati. Earlier worked in different capacities : as
. Director of Instructions (Post-Graduate Studies),

B Karnataka Veterinary, Animal and Fisheries Sciences
University, Bidar, Dean of Veterinary College, Bidar,

Professor and Head Department of Veterinary College, Bidar, Deputy
Chief General Manager, BIBCOL, Bulandshahar, Veterinary Assistant
Surgeon in Animal Husbandry Department, A.P. with total service of
40 years. Obtained about 12 National , state and societies awards
incunding Lifetime achievement awards from professional bodies.
Published 106 articles in National and International Journals and
authored for 5 books related to Veterinary Immunology. Member of
several professional bodies. Member of Governing body of Veterinary
Council of India and also a member of Advisory Committee of
Veterinary Council of India. As a Chairman, guided 24 M.V.S¢
(Veterinary Microbiology) and 3 PhD students Acted and acting as
c;lhairman and member of several academic and professional bodies.
I‘U}mder Chief Editor of “Frontier Journal of Veterinary and Animal
Sciences” an official Journal of Karnataka Veterinary, Animal and

Fisheries Sciences University, Bidar, Karnataka, India.

[




- <——

About the Authors / vi

Gezahegne Mamo (DVM, MSc, Ph.D) is an
and researcher in the field of zoonotic j nfectious diseases
at Addis Ababa University (AA U-Ethiopia) with full time
academic position at rank of Associate Professor of
Veterinary Public Health in the Department of
Veterinary Microbiology, Im munology and Public Health
in College of Veterinary Medicine and Agriculture (CVYMA/AA U) for
the past 20 years. With background of Veterinary Medicine as a
profession, he has acquired an extensive m ultidisciplinary knowledge
in the areas of microbiology, immunology and molecular epidemiology
of zoonotic infectious diseases particularly of tuberculosis in human
and livestock. He has been collaborating with national and
international institutes working on zoonotic diseases. He has been
involved as a principal investigator and co-investigator for projects on
zoonotic diseases (tuberculosis, brucellosis, MERS-CoV, tetanus,
Anthrax) funded by national and international funding

organization.Dr. Mamo has published more than 75 scientific

publications on peer-reviewed journals and written book chapter on
a founding member of the

academician

camel tuberculosis in Ethiopia. Dr. Mamo is
African Vaccinology Network (AfVANET).

Preface

Zoonoses are defined as ’diseas;es anccii infectirls)ﬁs ;\;I;;Cl&;;\;;t;lr;sel\l;;’;’;ici
e e warle Vert'ebrat'e nated tslsl? zg:;r;ses are responsible for 2.5
al_‘O}md e Wfo Elggngnlill?;g;ztsgd 2.7 million human deaths worldwide
gt Caseso‘ vey of infectious organisms which showed that, of 1'!‘10
By _‘/Cﬂl‘_-A Im::)\\!e:m to be ﬁathog-enic' to humans, 61% (868) are }ﬂ.l;)OI:Il}LLC,
1411?“ I;:'C;e; \lll:est‘ zoonolic diseases are COI‘ESiL‘lO]?L‘!d _to be ’en‘mr{;l.n%gli Aﬁl'.l‘
s u' tic disease is defined as a new infection or the mcuuenu,.
e -50‘:3’[“0 ren:lo .Tn.ized infection or disease. Few of many exa-r.:.'lpleb
o 2 prev’ uu:-: | unqé§ i%l the modern world are Ebola virus di_sease: Middle
U‘f Ell‘lt‘l'g'-"fél% 1:0071%- tkadrmm,' (MERS),avian influenza, HIV/AIDS, severe
- R’?’SPIE?‘ ;)rl)'/ hqy ndrome (SARS), each of these diseases has caug.ed
“ lel't‘l ":IE‘::1 fjlr-?cz.n}:n;}i,c .im].aacl' related to illnesses and dTaths.ﬁ :'e-es;'\ﬁ;{gui“lé
isease is c sider alreac cnown disease that either shitts its
i llé'; ?;m:;?i::leir ae:;pﬁ:at;;di):s i]:::.t range, or significan.t] y il'lCl'(-Ji-‘lSl).S‘
%“:ﬁf:}: :é?i-:anrg of the important re-emerging in fectim;s bd.lse?ﬁ; ; ﬁi n tt;
its previ » Mo : | s o g !
st appear - ago, bul have survived and persisted by ting ¢
‘.l;bt-ﬁ[ijltjtcl]'lf:llni:Eop%ll; tions and to (-znv.iimnme:_lis tllal 'have_ Freeré alé;tecl
o Dengue,West Nile virus disease, dog rabies virus dis
l::)-:e l:,lt::lzlﬁf ﬂxe gooé examples of re-emerging zoonotic diseases.

i ic diseases are among those
In most developing countries, zoonotic L'llb(:‘ﬂbts.lt"il(i dn‘wni?ic.mﬂv
i h significance ontribute significantly

ic ;5 of maj > health significance and c jnificar
diseases of major public : S llice

* health system. Every year

alre: ‘dened public health sys 4
to an already overlay burd : B e
& ne ; 5, such as Salmo /

g i - se of foodborne zoonoses, su _ .
of people get sick because of | vodborr : e s tatidasic
v-elottﬁcigenic Escherichia coli, C.ystlccrcosls.{z"l."'ac\r;.lcll]hib,flg;f e
i isi ies, b 3 i ey fever. Besides

asmosis, leishm: sRabies, Ebola and Rift Va
toxoplasmosis, leishmanisis les, ey
apar}t from mortality and morbidity, zoon(;ses are‘zc resjﬁ(o;lrslj)c)ther foogs
i i i i mi
i airy animals, meat, :

economic losses, particularly in d . A

and products of animal origin.Also these diseases have a negative imp

on commerce, travel, and economies.

The main activities against zoonoses are c'iiag.nosm, survelaliaegcf(;
epidemiology, control, prevention and the.zir elimination. AZ compt s
eradication of certain infectious diseases like small pox, rinderpes i
it seems difficult to eliminate most of the emerging zoonoses in near
future. Prevention and control of zoonoses are, therefore, alternatwi
approaches to protect the health of public and to _red uce th‘e‘ EZC;HZ;H(;S
losses. Success in the prevention and control of Tna}or Zl)Dn?bf;? pd o
on the capability to mobilize resources in different sectors an

vil




Preface / wifi

—_—

coordination and inte

rsectoral approaches, o
(or international) ve

tetinary and public health services.

Three key factors in re
recognition, prompt re
for carly recognition
public health leye
disease outbreaks,

spect of eme
porting and ade
and prevention
are imporf
Inte

quate management. Aw
and control of zoonotic dis
antto prepare and res
rational organizations like
playing key roles in this regard. WHO strengthen the surveillance of and
response to all communicable diseases which are o may emerge as public
health threats, Iy collaboration with itg Regional Offices, WHO supports
Member States in the surveillance and contain mentin humans and
of zoonoses and food borne zoonotic d iseases of public h ealth importance,
and animal diseases with known or potential public health implications,
WHO has been closely linked with various aspects of the work of the
Food and Agriculture Organization of the United Nations (FAO) and the
World Organization for Animal Health (OIE) in relation to Z0onoses,
food safety, and the public health aspects of trade in animals and animal
products. There is also much collaboration with WHO collabo
centers, other unij versities, research centers
of Veterinary Public Health (VPE 1) contrib
surveillance of and res ponse to
activities are
Dep

areness
2ases at
pond during zoonotic
WHO, FAO, OIF are

animals

rating
and institutions. The digci pline
ute to WHO to streng
all emerging communicable
currently implemented by WHO He,
artment of Communicable Dise
Eradication (C]

then the
diseases. VP
adquarters through the
ases Control, Prevention and
’E) in close collaborg tion with the Food Safety programme,
In an effort to increase ng of emerging
and re-emerging zoonotic d isease and probable future public
health significance, this book is made available to the readers, The book
emphasizes on epid emiology, rapid diagnosis, one health approach in
prevention and control as well ag recommendations for people at health
risk and has included almost all the im portant emerging zoonoses. The
editors believe that the compiled information in the form of this book

will serve as a valuable document to public health professionals as well as

for students in various velerinary and public health institutions and

knowledge and nderstandi

s with current

universities,

Dr. Ashwanj Kumar

Dr. Y. Hari Babu
Dr. Gezahegne Mamo

specially between national

rging zoonoses are e rly

Contents
............ 0
Gt D B e e
Preflice ooty
/ isk Factors .. 1
ce and Re-emergence of Zoonoses and Risk
“mergence a ! N
B E/lmcmgwthw Wondatir Nigatu and Ashwani Kumat
arand C
e 19
2 Crimean Congo Haemorrhagic Ezvel 1%qumo
‘ i : czahegne M
a ! i atike, Ashwani Kumar and Geza
Dereje Dwatike, .
g Ebola Virus Disease ......coeeveevenes .
. (E]bjflhcgn Alemayehu and Ashwani Kumar
307 |
........... SEl
1,085 FEVOT coiiiiiiiiviiiiieeeeeiieiieeeee " c .....
* ILBJ;Tnnu Hailu, Ashwani Kumar and Hari Babu
B 65
i FECHON e R
Hendra Virus In : . e
> Birhanu Hailu, Ashwani Kumar and Hari Babu
e 79
ipah Virus Disease ....ccccveeeeenenvennenn C .....
: ]:yglew Assefa, Ashwani Kumar and Hari Babu
ey e 93
y Monkey POX covceoiiiiiiiiieiieieiiiiieeee R
. Tsega BZrhe Ashwani Kumar and Hari Babu
| e 105
RabICS oo e
; Biruk Alemu, Ashwani Kumar and Hari Babu
........... 125
9. Rift Valley Fever ...

11.

12.

10.

y 11" ar l(l cz ] leg ne Mcl] no
<l b ma (,111,1, AShWal 1 KU[I @ G
GLL’I] cone ZA [() 2

West Nile Virus Disease e - hcm ik
Frehiwot Mesele, Ashwani Kumar and Gezaheg

........ ...153
Sovers INGite Respiratory Syndrome (SARS) .............

. A >one Mamo
Shiret Belete, Ashwani Kumar and Gezahegne Me

....................... 167
Chikungunya VITUS et

. amo
Bulako Chebo, Ashwani Kumar and Gezahegne Mam

1Y




Contents / x

13. HIV/AIDs
Bulako Cheb

14, Middle East Respiratory Syndrome

........................................... 191
Dinka N emera, Ashwani Kumar and Ge

zahegne Mamo

Emergence and Re-emergence of Zoonoses
and Risk Factors

i i Kumar
Maranatha Wondatir Nigatu and Ashwani Ku o Cotene o
tment of Microbiology, Immunology and Public Health,
Depar

P N Pl 205

f
mar

16.

Methicillin and Van

\/ |a1‘y MedlCHle aIld Agl ILLI“?LIIE, 4 kddlS Py &baba Uan el‘Slty, Ethl()pla
eter

comycin Resistant Staphy-
lococcus Aureus

Oda Gizaw, Ashw

17, Hantavirus Pulmonary Syndrome

............................................. 231
Mezene Woyessa, Behailu Assefa, and

Ashwani Kumar

18. Marbuy rg Haemorrhagic Fever

.................................................... 243
Mezene Woyessa, Samson Terefe a

nd Ashwani Kumar

19.  Zoonotic Diseases Surveillance

................................................... 257
Abebe Bulcha and Ashwani Kumar

ABSTRACT

at are newly recognized or mw.v!y
Y ZU‘““)f i(': ?’gengi: ;(;fzgtoi;eg ;h;:eiiously u}lllexpn:-:ed geugr?]ﬁhlc:;
B fl‘m'l? o L)“'iimncg'ljrics of zoonoses are not uncommon, espegat Zted
e oftenmntaceo, ized as zoonotic at first and may sprea'd unde emic
oo Oft?n o r}elcc')rgzlmergence is driven largely I_:)y soc1o-econ;) i .
eformentl Tdeelcological factors, but no comparative stud}: hlaf C{.:Ej- ‘ 37
enviromint?tilli;rllﬂgos to understand global, temporal, and spatial patterns.
analyzed these linkage

s that i ence emergence as a whole is very
Und crf-;tan.diflg tht;‘ fitdt::;‘; (la}l}(]*:}::lf:)l; ;lr;c; p.ruve.ﬁtion of ou _t-breaks tclfz ti::iai
e —y N ?L'velo ing countries, losses contracted from 01.‘] ] 1 c;;ﬂ\
o down ageni's- , (;]::t:;ic iI‘.I;ECI.'iL}I'l!-i, especially viru.ses wpuld Eﬁ ;i[i??jcéji
o emergmg Z(l):‘ it difficult to gain their economic, social, an P il
d"’\’astﬂt'_“g o the & urrences. It is, therefore, highly cost-effgctlve o
e o the preo Of:((:a of these risk factors and increase survelllanc;e;3 s
aw?r(j:lo’fetc}lfoflrt?i:oid emerging outbreaks of zoonoses rather than g
early de

anxious when they turn up.

20. Prevention and Contro] of Zoonotic Diseases
Mulatu Woldehana and Ashwani Kumar

ence
Key words: Emerging, Zoonoses, Factors of emerg

isati ‘diseases
Zoonoses are defined by the World Health Olrgagufj\;c::; aseiitlzbrate
and infections which are transmittled naturz}i‘lgl '/e/WWW.WhO'int/
animals and man and vice-versa ‘(WHO, ht p}.tic e oy
topics/zoonoses/en/). The impo.lztanr:e of z9(>11t.WI]iCh e
demonstrated by a survey of infectious organlsllns 1 Be8) e
of the 1415 species known to be path(.Jge.mc to me ;3 ,r gt ate alag
zoonotic, while 75% of diseases considered to be ‘emerg
Zoonotic,




