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Abstract

Wild equids can harvest multiple-host infectious agents that are able to affect other wildlife species, but also domestic animals

and humans. The contact between wild and domestic equids is constantly increasing due to the depletion of natural areas,

climate and land-usage changes, which could result in burdensome epidemics. Nevertheless, currently there is a lack of adequate

epidemiological data from zebra. Three electronic databases were searched from 10 to 20 March 2021 for publications reporting

bacterial, viral and protozoan infections in zebra. Data for a total of 12 nominal variables were extracted from reviewed

papers to undergo a qualitative analysis on microbial infections in zebra. Prevalence-reporting studies were subjected to meta-

analysis for estimating the pooled prevalence and seroprevalence of infectious agents in wild zebra populations. We identified

29 pathogen species and the most represented were Equine Herpesvirus 1 and 9, Bacillus anthracis, African Horse Sickness

virus and Theileria equi. They were reported from all the three zebra species, both in captivity and wilderness. Pooled

seroprevalences were estimated for the equine Orbiviruses AHSV (70%; 95%CI: 35-96%) and EEV (21%; 95%CI: 8-38%) and

for the equine α -Herpesviruses EHV-1 (72%; 95%CI: 43-93%), EHV-4 (40%; 95%CI: 0-100%) and EHV-9 (58%; 95%CI: 9-98%),

and pooled prevalences for the equine piroplasms T. equi (100%; 95%CI: 94-100%) and B. caballi (8%; 95%CI: 0-28%). Zebra is

most probably a reservoir from which AHSV, EHV-1 and T. equi can be transmitted to horse populations, potentially causing

disastrous epidemics. Zebra can also harvest zoonotic pathogens like B. anthracis, A. phagocytophylum, CCHFV and T. brucei.

Other agents like EHV-9, BPV-1 and BPV-2 have the potential to spread from zebra to other wild endangered animal species.

We conclude that zebra is an important host for multiple and dangerous pathogens. Alert and epidemiological research should

be increased on infectious agents of zebra.

Hosted file

Zebra systematic review 21-08-09.docx available at https://authorea.com/users/435219/

articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-

microbial-infections-in-zebra

1

https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra


P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

2



P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

3



P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

4



P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

5



P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

6



P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

7



P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Hosted file

8



P
os
te
d
on

A
u
th
or
ea

24
S
ep

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
25
09
14
.4
80
82
00
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
. Table 1.xlsx available at https://authorea.com/users/435219/articles/538389-a-systematic-

review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra

Hosted file

Table 2.xlsx available at https://authorea.com/users/435219/articles/538389-a-systematic-

review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra

Hosted file

Table 3.xlsx available at https://authorea.com/users/435219/articles/538389-a-systematic-

review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra

Hosted file

Table 4.xlsx available at https://authorea.com/users/435219/articles/538389-a-systematic-

review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra

Hosted file

Table 5.xlsx available at https://authorea.com/users/435219/articles/538389-a-systematic-

review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra

9

https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra
https://authorea.com/users/435219/articles/538389-a-systematic-review-and-meta-analysis-to-assess-the-significance-of-microbial-infections-in-zebra

