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Abstract: - This study provides a review about the diversity and distribution of ticks and tick-borne diseases in
Angola territory. Ticks are blood-feeding parasites that affect vertebrates and create issues for livestock
production. Even though research about ticks is done in the region, information about tick diversity and ways of
control are still restricted. Hence, in this study were examined twenty-eight articles published from 1950 to 2022
about tick identification in Angola. Used sources comprised Scopus, Web of Science, PubMed, and Google
Scholar. Based on that, forty tick species were reported in the region, thirty-seven species belong to Ixodidae
family and three species from Argasidae. The most common genera were Amblyomma, Rhipicephalus, and
Hyalomma. The main tick-borne pathogens were Anaplasma, Babesia, and Theileria species, The most affected
hosts are dogs and cattle. With this review is possible to recognize that, more research on tick distribution, genetic
diversity, and control procedures are required in the region.

Key-Words: - Angola, Argasidae, livestock, ticks, tick-borne diseases.

Received: May 22, 2025. Revised: August 26, 2025. Accepted: October 8, 2025. Published: April 14, 2026.

1 Introduction Livestock production in Angola includes two
Several markets, in developing countries, still face main systems: family and commercial agricultural
significant food security tests. Livestock production farms, with the central plateau and southern
is an important tool to develop national economies provinees - as the primary centres of animal
as well as for household nutrition, [1]. In Angola, productlpp, the llvestock subsegtor represents the
there is an increase of livestock production, mostly fastest—r.lsmg area of agriculture in Apgola, [4], [3].
of cattle, is considered as a viable strategy to address Even with such increases, the sector still cannot meet
food deficiencies and fortify food security for the food demand, with that it lead to a low per capita
inhabitants, [2]. Agriculture and livestock assembly consumption 9f amma!-sourced foods anq to an
constitute the main sources of employment, mcrease in r.ehance on imports, Angola st'111 has a
especially for rural families, [3]. huge potential to develop animal production, but,

many challenges are still a issue, such as endemic
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diseases continue to limit productivity and cause
large number of economic losses [5].

In 2022, the agri-livestock sector made up 8.9%
of the Gross Domestic Product (GDP) [6].

The sector faces many difficulties and expose
livestock to many health problems, ticks and tick-
borne diseases (TBDs) such as ehrlichiosis,
theileriosis, and anaplasmosis are common in
tropical and subtropical regions, these diseases can
damage animal health and productivity, causing
major economic losses [7], [8], [9]. Ticks are blood-
feeding parasites that go through larval, nymphal,
and adult stages need blood for their survivor [10] in
fact, known for different pathogens, including
viruses, bacteria, fungi, and protozoa [11], which
are between the most diverse in Sub-Saharan Africa
livestock problems [12]. Taxonomic investigations
in the region began in the early 20" century, with
foundational work by Nuttall and Warburton (1908-
1926), who documented various tick genera and
their distribution, [13], [14], [15].

The first focused studies on Angolan ticks
began in the late 1940s, [15]. Vasco de Sousa Dias
(1948-1950) is widely regarded as a pioneer in
Angolan tick research, [15]. In the same line we have
Travassos Santos Dias, which works on the
identification of several important species, including
Ornithodoros moubata, Argas persicus, and
Rhipicephalus appendiculatus, [16], [17].

Similarly, research caried out by Serrano (1963-
1971), Gomes (1993, 1994), continued to document
tick species and their geographical distribution in the
country, [18], [19]. Contextually, ticks from the
families Ixodidae and Argasidae have been found in
many ecological zones across the country [7].

More than a few Rhipicephalus species, like for
example R. bursa, R. simus, R. evertsi evertsi, and R.
evertsi mimeticus, they can inoculate their hosts
neurotoxins that can cause paralysis in their hosts
[9]. Molecular studies helped to explain the
taxonomy and epidemiology of Angolan tick species
and the pathogens they transmit [20], [21]. These
studies focus on the requirement for current
investigation and up-to-date diagnostic apparatuses
to improved and recognise tick-host-pathogen
interactions in the region [21]. This review looks at
both historical and recent data on tick species
diversity, distribution, and related tick-borne
pathogens in the Angolan territory. It also identifies
important gaps in knowledge and suggests future
research priorities in vector investigation, molecular
diagnostics, and tick-borne disease control.
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1.1 Tick-Borne Diseases (TBDs) and Public
Health Impact

Ticks parasitize a variety of vertebrate hosts. They
pose considerable risks to public health and
livestock productivity [22], [23]. If we consider
Angola territories, tick-borne diseases (TBDs) are
an emerging concern because they harm animal
health, food security, and economic stability [24].
Still, there is not a final common opinion about tick
diversity, once is still fragmented [24], [25], [26]. In
this study, we aim to organize and summarize the
existing literature.

1.2 Research

Framework
Current studies on ticks and TBDs in Angola reveal
critical gaps in knowledge, particularly concerning
their geographic distribution, seasonal dynamics,
species diversity, and associated health risks, [26],
[27].

Traditional taxonomical approaches have been
helpful in species identification [10], however,
these methods often fail to detect co-infections, [28].
The integration of molecular diagnostic tools,
including polymerase chain reaction (PCR) and
deoxynucleic acid (DNA) barcoding methods, are
relevant to improve species-level resolution and
pathogen detection, [28], [29], [30].

The effectiveness of current tick control
measures, such as acaricide application, rotational
grazing, and integrated pest management, control of
TBDs, remains insufficiently documented in the
country, [31].

Theoretical frameworks in disease ecology help
address these knowledge gaps by accent the
complex interactions among vectors, hosts,
pathogens, and their environments [32].

Gaps and  Theoretical

2 Methodology

Literature Search and Data Sources

The following systematic bibliographic review was
carried out to identify studies on ticks and tick-borne
diseases in Angola. Further, a search was conducted
in platforms such as Scopus, Web of Science,
Google Scholar, and PubMed, which enabled us to
cover the period from 1950 to 2022. Thereby, search
terms included combinations of "tick(s)", "tick-
borne disease(s)", "livestock", "Ixodid", and
"Angola". An initial screening of titles and abstracts
was performed to remove duplicates and irrelevant
entries.
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2.1 Literature Review Framework

So, the review followed the PRISMA guidelines
[33]. For that, a set protocol was used to keep the
methods clear, including how studies were chosen
and how data were collected. Considering the
established criteria 28 studies entered. From those,
fifteen focused on identifying ticks by their shape,
while eight examined tick-borne pathogens, and
finally five addressed both areas. In this line, ten
additional studies were excluded as considered
duplicates.

2.2 Data Collection and Synthesis

Data extracted from eligible studies included:
geographical location, study period, host species,
used diagnostic methods, and identified pathogen
species. Priority was given to peer-reviewed articles
when both published articles and postgraduate
theses were available.

The final dataset provides an overview of
current knowledge on tick diversity, distribution,
and pathogens in the country. Figure 1 offers a
flowchart that summarize the used screening and
selection process in this systematic review.

)

Records identified from*:
Databases (n=42)
Other resources (n = 10)

l

Records removed before screening
Duplicate records removed (n =14)

v

Records screened:
(n=738)
|

+

Reports excluded:
Reason of the fitles and abstracts (n = 10)

l

Reports assessed for eligibility.
(n=28)

— }

Studies included in review:

(n=28)

Studies on tick morphelogical identification (n= 15)
Studies on Tick-borne pathogens (n=3)
Studies on Ticks and fick-borne pathogens (n=5)

Identification

(

]

Screening

Included

Fig. 1: PRISMA framework employed
Source: created by the authors

Figure 1 enables us to identify the structured
summary of the review process following the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, [33]. I fact,
the systematic identification, screening, eligibility
assessment, as well as the inclusion of peer-
reviewed literature, along with the specific criteria

E-ISSN: 2224-3496

328

Edmarcia Rosario, Mavilde Pires,
Luciano Eiala, Rui Alexandre Castanho

employed for article selection are emphasized. To
evaluate the association between tick species and the
occurrence of tick-borne diseases (TBDs), a Chi-
square test was performed using Microsoft Excel,
[22], [34]. Additionally, bibliometric analysis of the
retrieved literature was conducted using the
Bibliometrix package [35] in R Studio version 4.3.0,
allowing for quantitative assessment of publication
trends and research focus areas.

2.3 Statistical Approach

The chi-square test of independence was a non-
parametric statistical method used to determine
whether there is a significant association between
two categorical variables [34]. A chi-square test of
independence was applied to a 2x40 contingency in
this study. Data were characterised based on
association of tick specie and tick-borne diseases
infection, (yes) or not (no) for each species.

- Null Hypothesis (HO): There is no association
between tick species and the presence of tick-borne
disease (the variables are independent).

- Alternative Hypothesis (H1): There is an
association between tick species and disease
occurrence.

The expected frequencies for each cell were
calculated considering the independence. The chi-
square statistic was used, according to the formula
below:

0-E\?
2(%)

x? =

(1)
where:

O = observed frequency

E = expected frequency

The analyse was performed using Stata version 14

statistical software.

3 Results

3.1 Literature Overview and Tick Diversity

Around 40 different tick species on
domestic and wild animals in Angola were found.
The used studies cover themes such us species
identification, host preferences, and the used method
for the tick identification, as shown in Table 1 (see:
Appendix). The Table 2 (see: Appendix) lists the
tick-borne pathogens detected, including bacteria,
protozoa, and viruses, these data show an overview
of which pathogens are linked to which tick species
in the region.
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3.2 Bibliometric Trends and Temporal
Patterns

The bibliometric analysis presented three
main phases in research on ticks in Angola. The first
phase, between 1950 and 1958, studies focused on
the classification of the Angolan tick species,
significant efforts done by Vasco de Sousa Dias
(1940). There has been a reduction in research on
ticks from 1959 to 2008 since of political instability
and conflict. Since 2008, research has picked up
again, supported by advanced academic resources,
and stronger international partnerships.
The bibliometric analysis was performed using the
Bibliometric package in RStudio software, version
4.3.0, emphasised the main themes and connections
in the literature. Figure 2 and Figure 3 illustrate how
recent research has shifted from topics such as
species identification to  focus on
epidemiology and molecular studies.

Annual Scientific Production

more

Articies

Fig. 2: Publications per year (1950-2022)
Source: created by the authors

The Figure 3 shows the thematic evolution in
scientific research on ticks and tick-borne diseases,
has changed over time. Initial studies primarily
focus on tick identification, description, and
distribution, which facilitated a basic knowledge of
tick diversity in the region. In recent years, research
has moved to study of prevalence, tick-borne
diseases, epidemiology, and control strategies.

In the bibliometric network, several authors
stand out for their strong citation records and
extensive connections. Their work connects early
taxonomic studies with current applied research; it
shows their important role in the structure
knowledge and how to improve control strategies for
tick-borne diseases in Angola (Figure 3).
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Fig. 3: Co-citation networks
Source: created by the authors

3.3 Report of Tick Described Species

The review identified a total of 40 tick species
described across approximately 15 of Angola’s 18
provinces, based on 28 eligible studies (Figure 4),
Table 1 (Appendix). Most of the data back over three
decades, with works by Dias and others,
characterising tick fauna and describes geographic
distribution.

Amblyomma Koch, 1844

The genus is spread and reported across multiple
regions in the country. Main species include A.
astrion, A. tholloni, A. sparsum, A. hebraeum, A.
variegatum, A. splendidum, and A. pomposum.
Species of this genus can spread pathogens such as
Theileria ovis, Babesia vogeli, Babesia bigemina,
Ehrlichia ruminantium, and Anaplasma spp. Table 1
(Appendix).

Aponomma Latreille, 1905

Aponomma spp. were notable in Zaire Province
(San Salvador), as shown in the Figure 4, Table 1
(Appendix).

Rhipicephalus Koch, 1844

Rhipicephalus spp. lead the tick fauna in the region
owed their wide range of hosts. Described tick borne
pathogens (TBPs) include transmitted by them,
include Anaplasma spp., Babesia spp., Hepatozoon
spp., Ehrlichia canis, Rickettsia spp., and Coxiella
spp., the genus encompasses numerous species,
including R. evertsi mimeticus, R. zambesiensis, R.
duttoni, R. appendiculatus, R. lunulatus, R.
sanguineus, and R. turanicus, as presented in Table
1 (Appendix).

Haemaphysalis Koch, 1844

Haemaphysalis genus is related to humid
ecosystems such as rivers, valleys and swamps,
Haemaphysalis species parasitise livestock cats and
dogs. The predominant species of this genus include
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H. paraleachi, H. ethiopica, and H. leachi, as
indicated in Table 1 (Appendix).

Rhipicephalus (Boophilus)

The subgenus Boophilus was recognized as
prevalent among cattle. Predominant species include
Rhipicephalus  (Boophilus)  decoloratus and
Rhipicephalus (Boophilus) microplus, together
vectors of Borrelia spp., Anaplasma marginale,
Babesia, and Theileria spp. (see Table 1 in
Appendix).

Hyalomma Koch, 1844

Hyalomma spp. are adapted to arid and semi-arid
environments. They can transmit a diverse range of
pathogens, comprising Rickettsia aeschlimannii,
Coxiella  spp., Francisella sp., Ehrlichia
ruminantium, and Theileria parva. Reported hosts
range both domestic animals (e.g. cattle, goats,
canines) and wildlife (e.g. Diceros bicornis,
Hippotragus equinus, Equus burchelii, Syncerus
caffer) (see Table 1 Appendix). Most common
species include H. truncatum, H. rufipes, H.
marginatum and H. transiens as seen in Table 1
(Appendix).

Ixodes Latreille, 1795

Characterised by in the country I. henrichi and I.
cavipalpus, this genus was reported in Huila region,
they may parasite domestic ruminants and wild
ungulates.

The Argasidaec family comprises genera such us
Argas and Ornithodorus. These Soft ticks were
reported occasionally. Argas and Ornithodorus
species remained recorded in Malanje, Huambo,
Zaire, Benguela, Bié, and Cabinda regions.

¥
>~
§
e o © © o

0 [} Haemapnysals

L] % [
)
o o
0 250 500 km

Fig. 4: Geographic distribution of ticks inside the
country

Source: created by the authors
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3.4 Tick and Tick-Borne Pathogens
TBPs was detected in livestock (cattle and small
ruminants), domestic animals (dogs and -cats),
wildlife (birds, zebras, lions), small mammals, and
reptiles (see Table 2, Appendix). Ticks infestation
pose a substantial public and animal health risk
owed to their capacity to spread zoonotic pathogens,
comprising Anaplasma, Babesia, Ehrlichia,
and Rickettsia, which affect humans, livestock, and
wildlife.

Between the pathogens, Anaplasma, Babesia,
and Rickettsia exhibited the peak of prevalence (16-
13%) (Table 2, Appendix).

3.5 Tick-Borne Pathogens by Tick Species

A total of 21 tick species were associated to
TBP’s transmission, while 19 were not. Important
vectors include Amblyomma hebraeum, A.
pomposum,  Rhipicephalus  sanguineus, and
Rhipicephalus (Boophilus) microplus, which play
key roles in veterinary and medical sceneries. In
contrast, species such as Amblyomma astrion, A.
persicus, and Haemaphysalis ethiopica was not
associated with TBP’s transmission.

The knowledge and identification of species
such us R. B. microplus, the main vector of bovine
diseases, and Amblyomma variegatum, which
spreads Rickettsia, are important to manage the
public health and agriculture.

The statistical analysis, show a chi-square value
(%?) of about 0.005 with 39 degrees of freedom. The
p-value was 0.9948, which means the observed and
expected frequencies were almost identical under
the null hypothesis. Since the p-value is above 0.05,
we do not reject the null hypothesis. This indicates
no statistically significant association between tick
species and the presence of tick-borne disease in the
dataset (Table 3).

Table 3. Results of Chi-Square Test of

Independence
Statistic Value
Chi-square statistic ()?) Very low (= 0.005)
p-value 0.9948
Degrees of freedom (df) “40-1)x(2-1)=39
Significance level (o) 0.05
Conclusion No significant association

Source: created by the authors

4 Discussion

The analysis of existing studies reveals a notable
diversity of tick species across Angola, with at least
40 species documented. The genus Amblyomma is
particularly prevalent, with Amblyomma variegatum
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reported as dominant, especially during the rainy
season when environmental conditions support their
proliferation, [36] the Amblyomma species are key
vectors of pathogens causing diseases such as
babesiosis, anaplasmosis and cowdriosis,
particularly affecting livestock [21], [29], [37].

Several research sustain that areas of high
humidity, mainly during the wet season, favour tick
survival and reproduction, [9], [20]. The genus
Rhipicephalus, comprising R. sanguineus and R.
(Boophilus) decoloratus, shows a wide host variety,
[9]. These species are significant vectors of zoonotic
pathogens, causing diseases such as babesiosis,
anaplasmosis, and ehrlichiosis, [9], [21], [27], [28].

H. truncatum and H. marginatum, dominate in
southern Angola's drier regions, [8]. Despite harsher
environmental conditions, these species are well
adapted in other environments, they can transmit
pathogens responsible for anaplasmosis and
theileriosis, [38]. These species can parasite both
domestic animals and wildlife such as buffaloes and
zebras, [31], [35], [36], showing the importance of
wildlife in the disease transmission cycle.

4.1 Tick-borne Diseases - The Potential

Impacts

Tick-borne diseases affect livestock productivity
and public health in Angola, [9]. The primary
pathogens identified are Babesia, Anaplasma, and
Ehrlichia, mainly infecting ruminants like cattle and
goats, with substantial economic consequences for
rural communities reliant on animal production, [7],
[11], [29]. Even with the control strategies, the
persistence of Babesia spp. and Anaplasma spp.
highpoints the threat of TBDs [28], [34].

However, statistical analysis did not identify a
significant correlation among tick species diversity
and TBDs incidence (p = 0.99). This suggests other
determinants, such as pathogen dynamics, host
presence, and environmental factors, that may
influence disease occurrence, more studies are need
in this field.

Wildlife reservoirs, such as zebras and buffaloes
[37] present an additional challenge by serving as
vectors for zoonotic disease transmission,
particularly in rural areas with frequent wildlife-
livestock-human interactions [12], [31].

4.2 Historical Factors and Publication
Context

Bibliometric analysis identifies three main phases in

tick research in Angola. The first, from 1950 to

1958, featured pioneering taxonomic efforts by

researchers such as Vasco Sousa Dias, [15]. During

the second phase (1959-2008), research output
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varied, mainly due to Angola's long civil conflict
[39]. From 2008 onward, the third phase saw
research increase again as institutional collaboration
improved, [39].

Co-citation network analysis shows that
research has shifted from taxonomy to disease
management and vector control, reflecting changing
priorities. Thereby, developing more with
international researchers has also helped Angola
build its research capacity and raise its global
scientific profile, [19], [21], [39].

4.3 Socioeconomic and

Research Gaps
The lack of a national system for tick surveillance
and TBDs control presents a major threat to animal
health, public health, and food security, [29], [39].
Losses from reduced animal productivity and
increased veterinary costs are significant [26].
Traditional morphological identification methods
remain limited in distinguishing morphologically
similar tick species, [40]. Integrating molecular
techniques such as DNA barcoding and next-
generation sequencing (NGS) is essential for
accurate tick identification and epidemiological
monitoring, [41].

Implications

5 Future Steps

Regarding future research lines, we do believe that
those should expand tick studies to include more
regions of Angola that have not been well studied,
especially by using molecular methods like DNA
barcoding and next-generation sequencing. Also,
they should consider seasonal changes and the
interactions between wildlife and livestock to better
understand how tick populations change and how
diseases spread. Modelling tick distribution under

future climate scenarios. Institutional research
collaborations, and integrating  ecological,
epidemiological, and socio-economic data are

essential to develop sustainable and targeted tick and
TBD's control strategies.

6 Conclusions

Studies analysed in this review focused
predominantly on species identification using
morphological methods, with limited application of
genomic tools such as NGS. In this work were
determined 40 tick species across two Argasid
genera (Argas, Ornithodoros) and six Ixodid genera
(Amblyomma, Aponoma, Ixodes, Hyalomma,
Haemaphysalis, Rhipicephalus).
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Based on the available data we may assume that
Amblyomma and Rhipicephalus ticks genera, are
more frequent cited by the authors as, they can
transmit more TBPs compared to Hyalomma and
Haemaphysalis genera. Several studies used
molecular and serological tools to detect pathogens
and few sequenced PCR amplicons.

This bibliography work shows the urge for
comprehensive, integrative research and sustainable
control strategies for TBDs in Angola. This study
reviews the variety of ticks and tick-borne diseases
found in Angola. It also helps us better understand
tick ecology and how diseases spread in the country,
and offers practical ideas for future research, public
health, and policy planning.

6.1 Study Limitations and Prospective
Research Lines

If we focus on the most relevant study limitations,
the geographic area should be taken into account
once leaves out many remote or ecologically diverse
regions. Also, the study does not track how tick
populations change with the seasons or even over
time. Contextually, we also should consider that
studies use only morphological identification, with
limited use of molecular tools or pathogen
screening.

About prospective research lines, those should
include neglected regions and use molecular, next-
generation sequencing, and genomic techniques to
identify ticks and pathogens more accurately.
Reinforcement of local research capacity and
promoting integrated control and cross-border
investigation are essential for improved regional
management control against ticks.
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Table 1. Tick species reported, hosts and their geographical distribution in Angola.

Family Genus Species Region Hosts Transmitted agents Method of Reference
identification
Argas Ar Persicus s San Salvador! zaire Umdentified by the author Umdentified by the author Maorphological — (Theiler et
L;f‘f];;' (Oken, 1818)  Huambo, Zaire al, 1954)
Unidentified by the author Linidentified by the author
Ovaithodsrsis O mouhata Malange, Benguels, Bié md
’ Cabinda
O, savignyi Cabinda (Landana) Unidentified by the author — Unidentified by the author
Anor A exarnar San S alvador (Zaire) Unidentified by the author Unidentified by the author {Theiler et
{panomima . exornaum al., 1954)
A. Compressam South of Angola Pangoli Unidentified by the author Marphological — Santos
(Macalister, 1872) DRzl T,
{1955}
Luanda Buffalo Unidentified by the author Maorphological  Santos
Dias L T.
(1955}
Angola Adrican bufallo Ehrlichia ruminantium Maorphological  Walker &
4 b Olwage,
% A. astrion Ddnitz, - - - 1987)
a8 Amblvomma 1000 Huila Cattle, small rummnants and — Ehrlichia Maorphological  {Gomes,
E Kar.i: 1544 Adncan rumineortinm | fommerly Cowdria 1993)
Zaire, Bengo, Cuanza MNorte, Bufflo e !
Cuarza Sul, Malanje,
Benguela and Mamibe
provinees
Hutla Elephant, domestic Ehrlichia Maorphological — {Gomes,
A Tholoni Angola ruminants, ungulates rum !Jmm_lum {fomerly Cowdria 1993}
N 1899 Tuin NN i}
! Angola Wild animals” cattle and Unidentified by the author Maorphological — {Theiler et
amall ruminants al., 1954)
Table 1, Cont,
Family  Genus Species Region Huosts Transmitted agents Method of Reference
ideniification
Rhinoceros, snakes, man and Etwlichia (Giomes,
yr— Benguela, Namibe, tortoises, cattle and small rititricird i (formeny Cowdria 1993)
.\-‘eu;;fﬁ:; 1899 Huila and Cuando o nants FrmiRcnd i ) Mormphological
) ' Cubango provinces
A Hebraeum Cattle and small ruminants Ehrlichia Mapholagical (Gomnes,
oy . Angola ruminantinm (formedy Cowdria 1993)
Koch, 1544 = ruminantiun)
Ruminants, buffalo, wart hog, Ehrlichia Momhological (Gomes,
Cabinda and Moxico hirds, and dogs rumiinantium (formenl y Cowdria 1993)
]'-“-“'i""’“ PRI fu |
Bufalo Elrlichia ruminantim, Momphological and  (Pascuccl
Theileria parva molegular etal,
A Variewat South of Angola 2011)
@ £ i br‘? rlmgalr:;:r‘ ) Dogs and Cattle Richketisia africae, Ricketisia Maomhological and — (Qiuet al,
a (Fabricius, aeschilimannii, Babesia caballi  molecular 2021
= A?'b?lc;"m anl Theileria velifera
g Kach, 1844 Benguela Cattle Rickensta africae, Babestaspp.  Momphological and — ({Palomar
4] malecular etal,
2022)
Unidentified by the author Unidenti fied by the author Maormphological (Theiler et
Benguely al., 1954)
g i Zaine Unidentified by the author Unidentified by the author Maomphological {Theiler et
A Splendidum al, 1954)
Luanda Dogs Rickettsfa spp. Momphological and  (Barmdas
Amblyomme spp. maolecular etal,
2021)
Cattle and small ruminants Ehrlichia Mormphological (Walker
Angola rumiinct furn (formendy Cowdria &
A, Pemposim runiivicd fun ) Olwage,
Déinitz, 1909 = — = 1987)
Cattle, goat, and sheep Theileria Mot performed (Tawana
etal,
2022}
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Table 1. Cont
Family — Genus Species Hegion Hosis Transmit ted agents Method of Heference
e cifica don
Rh. punctans Huila Baovines Uniclentified by the suthor Morphologcal 51].]"]“9;.1?
Huila Unidentified by the suthor Morphological  (Gomes e
al ., 1994)
BE. Kochi Huambo Diogs, sheeps, goats, Therlena awis, 8. vogely 8. higeming, E Morphological  (Silietal,
e havines rupmnasum Avaplasma spp and maolecular 2021}
Huzmbo Unidentified by the suhor Morphological  (Gomes,
1995 )
Huamhao Diogs, sheeps, goats, Theilera ovis, . vogely 8. bigemina, E Momphological  (Sili etal,
R hevines @ Anaplasma spp 20215
b T Y Bovines Unidentified by the sushor Morpholigieal  (Gomes ot
al, 1904
Sauthof Butfalo Ehrifoa pemoantam, Vhellena parva Morphological  (Pasouco et
Angols and moleculs &l 20113
'-'é Huamhao Cattle Unidentified by the suthor Mompholgical  (Canvalha,
sxlmaecule 20163
S R;’f‘:ﬁﬁ" R everst evemsi = Take Theleria ovix, B. vagels, I, bigeuing, E Mot performmed  (Kubslov
g Fupran s Anapiasm s ctal 201
Huila Bavines Uniclenti fied by the suthar Morphologeal  (Gomes el
al, 1994)
Huls Baovines Uniclentified by the suthor Momphologeal  (Gomes ef
al, 1994)
Kk simmes Koo Unidentfed by the suther  Unidentified by the suthor Morphologesl  (Theiler ot
1844 Huambo al , 1954)
Huila Tnidentied by the sufior  Unidentified by (he sufior Morhological  (Gomes,
Husnbeo 19493}
Husmmiba Diegs, shoepa, goats, Theileda ovis, 8. vegreli, B. bigemina, £ Momphologeal  (Silietal,
havines ruminanum, Aregrlasma spp s moleculer 2021
Huamba Cantle Unidentifiesd by the suthor Momphological  (Canalha,
B campasitis s moloculer 2016}
Huamba Umidentified by the snthor Unidentified by the suthor Momphological  (Gomes,
19493
Tahle 1. Cont,
Family Genus Species Region Hosts Transmitted agents Method of Reference
iden i fication
Rh. longus Angola Unidentified by the author Unidentified by the author ~ Morphological — {Theiler et
Boeoi, Labito Unidentified by the anthor Unidentified by the author al., 1954)
fh oculat s
(Benguela)
Rh. capensis San Salvador (Zaire)  Unidentified by the author Unidentified by the author
San Salvador (Zaire)  Unidentified by the author Unidentified by the author
Hugmbo Catle Unidentified by the author  Morphological — {Carvalho,
Rh. falcatus and maolecular 2016)
San Salvador (Zare)  Unidentified by the author Unidentified by the author  Morphological — {Theiler ¢t
al., 1954)
Angola Unidentified by the author Morphological
- Unidentified by the author Santos Dias
k. Distinetu,
it 1T (1960)
Rh. pravas Bailundo (Huambo)  Unidentified by the author Unidentified by the author  Morphological — {Theiler ¢t
iy - P and Benguela al., 1954)
=] South of Angola Dags Hepartazoon canis Morphological — (Qivetal,
S R’éﬂ;"‘fgfﬁ“ South of Angola and molecular  2022)
=) ! Lugnda Cats Etwlichia camis, Hepatozoon  MNot performed  (Oliveira et
E Lugnda jelis and Anaplasma bovis. al., 2018)
Luanda Daogs Anaplasma platys, B. Morphological  {Cardoso el
Rh. sangwineis Luanda i g, B, and maolecular al., 2016)
Latieille, 1806 vogeli, E.canis, Hepatozoon
LS
Huila Unidentified by the author Unidentified by the author  Morphological — {Gomes et
al., 199%4)
Huambo Unidentified by the author Unidentified by the author  Morphological — {Theiler ¢t
al., 1954)
Dags and Cattle Hepatazoan canis Maorphological — (Qivetal,
South of Angola 2022)
Rh lunsdatus Huambao Cattle Unidentified by the author ~ Marphological — (Carvalho,
Meumanm, 1906 and maolecular 2016)
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Table 1, Comt.
Family Genus Species Region Huosts Transmitted agents Method of Reference
id entification
Feh fund atus Bovines Unidentified by the author Marphaological (Gomes et
M eumann, Huils al,, 1994)
1906 Unidentified by the author — Unidentified by the author Muarphological Theiler et
Angola ul., 1954)
Unidentified by the author — Unidentified by the author Marphological (Theiler et
Zaire (San Salvador) al,, 1954)
Rk Unidentified tyy the author Unidentified yy the author Mot perfommed {Olwoch et
Appendiculam Angola al., 2009}
5 Umidentified by the author Umidentified by the author Maorphological (Theiler et
Huamhao al., 1954),
Rhipicephalu  Rhipicephalus Dogs, sheeps, goats, Theileria ovis, Babesia Marphological (Sili et al,
3§ (Boaphilus) micraplus Hugamto hovines vageli, Babesia bigemina, . und molecular 2021)
Canestrini, runiirid i, Arapdas ma Spp.
o 1888 Cuanza-Sul and Benguela Callle Unidentified by the author Marphological  (Gomes &
% provinees Meves,
& 2018}
g Boaphilus Huambo Huila Cuneng Cattle Babesia bigemina Marphological (Gomes et
decoloratus and Mamibe al, 1991)
Huila Unidentified by the author Unidentified by the author Marphaological (Gomes et
al, 1994)
Cattle Unidentified by the author Marphaological (Silietal,
Huambo and molecular 2021)
Cattle, goats Araplasma marginaleiovis, Mot performed (Kubelovi
Bi¢ BabesiaTheileria spp etal, 2012)
Daogs and Cattle FRickeitsia africae, Ehrlichia Maorphological (Palomar et
Benguela spp., Spiroplasma ixodetis, and molecular al., 2022)
Babesia bigem ina.
Unidentified by the author Unidentified by the author Marphological { Theiler et
al,, 1954),
(Gomes et
al., 1994}
Table 1. Cont.
Family Genus Species Region Hosts Transmitted agents Method of Reference
identification
Hy. trumecatum Cattle Ficketisia Maorphological nd — (Palomar et al, 2022)
Koch 1844 Benguela aeschltmeannti, Coxiella molecular
spp.. Francisella sp
Huila Unidenti fied by the author Umidentified by the Maorphological (Gomes et al, 1994}
author
South of [ogs and cattle Ehrlichia minasensis Morphological (Qmet al, 2022)
Angola
Not performed (Pascucei etal,,
2011y
Hy. rigipes South of Huffalo Ehrlichia riminantium, Mot performed (Pascucer et al,,
Hyalomma Angola Theileria parva 2010
Hy. Bovines Unidentified by the Morphological (Gomes et al,, 1994)
e ginatim author
J‘HIE.S
:] Hy. ramsiens Angola Unidenti fied by the author Unidentified by the Maorphological (Theileret al, 1954)
author
8 Hyalomma Drags and catile Ceandidatis Midichloria Morphological (Qivet al, 2022)
g e ginatunn South of mitochond-ii
=) Koch 1844 Angola
ES fy. longi- Huila Unidenti fied by the author Unidentified by the Morphological (Gomes et al,, 1994)
SOFRIEE author
Ivodes heinrichi Angola Unidentified by the author Unidentified by the Morphological (Anthur, 1962)
Arthur, 1962 authar
. fvodes Huila Bovines Unidentified by the Morphological (Gomes et al., 1994)
Ixodes, Latreille o qyinaipus author
MNuttall & Huila Unideniti fied by the author Unidentified by the Maorphological (Theileret al,, 1954)
Warburton author
1908
Ha. Paraleachi  Huamhbo Dogs, sheeps, goats, T avis, B. vogeli, 8. Morphological and — (Silietal, 2021)
Camicas, howvines bigemina, E. molecular
Haemapiysalis  Hoogstraal & il i,
Fooch, 15844 El Kammah, Anaplasma spp.
1983 Huambao Unidentified by the anthor Unidentified by the Maorphological (Gomes, 1993}

author
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Tahle 1. Cont
Family  Ginus Reglon Hoas Transmitied agents Method of Reference
il et Ficea tiomn
Amblyomma Husnba Cate Usickea Bl by e audr Morphalogeal (5 etal,
Koch, 184 andmolecalar 30}
THasmta Diogs, Sheeps, goass, bavimes T. cws, B vigeh, B, higeming, & Morpbalogical | (8dietal,
i i . Arcpkas ma S0 P ]
Cabinda and Manico provinces Cate, amall uston it (s, goat) borses, Usadess B by the auber Marphdlageal  (Thaleret
4 19
Higha, Shatep, v, borsea, donlkey s, pigs, and doga Erwwinmuum (bemaly Cowdria Morphalogieal — (Gomea ¢4
i il a_ 1993}
Angola Bufall o, carmivors, Zebm, roan anslope, ed leckw,  Ersmingnsym (Trmerly Cow dnia Morphalogical  ilomes,
bamded mongomse, wan bog, pasgo b, birds, i canasu 1941)
e,
“Tlipicephalus Coarza 8 and Bengee Urideaied by the asthor UridenaEed by S auter Verpiadogeal | (omes &
Fach, 1844 proninges Neves,
B
Hizamibs Cade Unidens £ed by the authar Morphologcal  (Siietal,
1)
Luanda, Hummbo, Bagudaand  Unidentified by the auwthor Umicdeais fed by the auhor Morphalogieal  (Thalerss
ﬂ il prond nces ol 1954}
a izl Unideified by the ahor Uniceng fied by Se Morpbalogcal | (Gomes, et
a, 194)
g Rh, Hisla, Cade Urndesit find by the author Mophalogpeal  ilomes ¢
b depss ol 1954,
Rh. dotom Cimene and Namibe Caude Unidenti £ ed by the muhar Mophological  {lomes &
Wamarm, i TMarohalomeal | Wouers,
= Smlnum:_ Angola (Hla, Warphdlagcal o
Bengaels Doga and Casde Conbella genonypes Morphalogical  (Pabomar e
and malecalar &, BOZE)
Hutla Usidantifbed by the author Usidens fed by the author Morphalageal  (Gomes e
Higa Morphalogcal 4 1994)
Higla Common edand Unideng £ad by the aushor Morphalogical  Samios Dias
Malange {0z ssamu) Meorphelogeal 1 T.(1935)
Ussdetifved by the auher Usdeass §ed by e aisber Maphdogeal  (Thaleret
A, 194
R adcans  Husnbo Doga, shaspa, goass, bovises Thelleria ovis, Babesa vaged Morphologieal  (Slietal,
Babesia bigamina, b ruwinaniiim,  andmoledar 3021)
Anplama pp
Table 1. Cont.
Family Genus Species Region Hosts Transmitted agents Method of Reference
identification
Hy, triicatum Cattle Ricketisia Marphological nd  (Palomar et al , 2022)
Kaoch 1844 Benguela aeschlimannti, Coxtella  molecular
spp.. Francisella sp
Huila Unidenti fied by the suthor Unidentified by the Marphological (Gomes et al, 1994)
author
South of Dogs and cattle Ehrlichia minasensis Morphological (Qiuet al, 2022)
Angaola
Mot performed (Pascucei et al.,
2011)
Hy. rigipes South of Buffilo Ehwlichia vuminantiune, Mot performed (Pascucei et al,,
Hyalomma Angola Theileria parva 2011)
Hy. Bovines Unidentified by the Maorphological (Gomes et al., 1994)
marginatm author
rﬁg&
Eﬂ Hy, tramgiens Angola Unidenti fied by the suthor Unidentified by the Marphological (Theileret al,, 1954)
author
g Fivalomma Dags and catile Candidatus Midichloria  Morphological (Qiuet al, 2022)
g marginaium South of mitochondii
=] Koch 1844 Angola
ES Hy. dongi- Huila Unidenti fied by the author Unidentified by the Morphological (Gomes etal., 1994)
cormis author
Txodes heinrichi Angala Unidenti fied by the author  Unidentified by the Morphalogical (Adthur, 1962)
Arthur, 1962 author
) fvodes Huila Bovines Unidentified by the Morphological (Gomes etal., 1994)
Lrodes, Latreille cavipalpus author
MNuttall & Huila Unidenti ied by the author — Unidentified by the Maorphological (Theileretal, 1954)
Warburton author
1908
Ha. Paraleachi  Huambo Daogs, sheeps, goats, T, avis, B, vogeli, B, Marphological and — (Silietal, 2021)
Camicas, howvines bigemina, E. molecular
Haemaphysalis  Hoogstraal & runi i,
Koch, 1844 El Kammah, Anaplasma spp.
1983 Huambo Unidenti fied by the author Unidentified by the Morphological (Gomes, 1993)

author
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Ha. ethiopica Angola Unidenti fied by the author Unidentified by the Morphological Santos Dias J. T,
T. Dias (1957) author (1957)
Table 1. Cont.
Family Genus Species Region Hosts Transmitted agents Method of Reference
identification
Ha. Leachi Dogs, sheeps, goats, Theileria ovis, Babesiavogeli, Babesia Morphological and (Sihetal,
I% Haemaphysalis  (Audowin, 1526) bovines bigemina, E. r ium, Anapl lecul ar 2021)
§ Koch, 1844- Huambo spp.
(=]
% Unidentified by the Unidentified by the author Morphological (Theiler et
author al., 1954)

Table 2, Tick-bome pathogens (TBPs) species reported in the studies,

Family Genera Species Reported (n) Method of ident fication Region Reference
Anaplasmatacene Anaplasna A, bovig 1 Muolecular Luanda (Oliveira et
al., 2018)
A plaivs 1 Mool ecul ar Adigola (Coumbra-
[hores et
al., 2020)
A. platys, A. bovis, A. centrale, A. 5 Muolecular Huambo (Sili etal,
Marginale, A. Sp 2021y
A plaivs 1 Mool ecul ar Luanda (Cardoso et
al., 2016)
A Marginale, A. Bovis, Anaplasma spp. 3 Moaolecul ar Bi¢ (Kubel ovi
etal,
2012)
A marginale, A bovis, A plays, A 6 Mat provided Angola (Tawana et
phagocviophilum, A Capra, Anaplasma al., 2022)
app
Babesiidae Babesta B bovis B vogeli, B bigeming 8. rossi 4 Malecular (RLE) Huamba (Sili etal.,
2021)
B bigemina 1 Serodiagnosis { Indirect Huambo (Gomes et
vmmuno uorescence <1Fl) Huila Cunene  al., 1991)
Babestaspp., B bigemina Malecular (normal) Benguela (Palomar et
al., 2022)
B ovogeli, Bgibsoni, Babesiasp 3 Molecular (nested-PCR) Luanda (Cardoso et
al., 2016)
Babesia caballi 1 Maolecular Southof (Qiuetal,
Angola 2022)
Bahesia spp. Maolecular (normal ) Bi¢ (Kubel ovi
etal.,
2012)
Babesia spp. 1 Maolecular (qPCR) Angola (Cardoso et
al., 2016)
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Table 2. Cont,
Family Genern Species Reported (n) Method of identification  Region Reference
Babestidae Bahesia B bigemina, 8. rossi, 8. k] Not provided Angala (Tawana et al.,
bavis )
Babesta vogeli 1 Malecular {qPCR ) Angola {Coimbra-Dores et
al., 2020)
Theileriidae Theileria T, writewis, T, velifera, T. ovis, T. 5 Molecul ar Hugmbo (Sili et al., 2021
Bicarnis, Thelleria sp.
1. parva, 1 Molecular (conventionaly — South of (Pascucci et al,,
Angola 2011)
Theileria spp, T. velifera, T, mutars Mot provided Angola (Tawana et al,,
2
T. velifera 1 Malecular Southof (Qiu et al,, 2022)
Angola
Theileria spp. Mol ecular Bié (Kubeloviet al.,
2012)
Ricketssia Ricketesia spp., Ricke tsia afvicae, R 3 Mol ecular Benguela (Palomar et al ,
aeschilimeannii 2022)
Rickemsiaceae Rickettsia africae, Raeschiimannii 2 Ml ecul ar Southof (Qiw et al,, 2022)
Angela (Tawana et al.,
2022)
Ricketigia spp Mol ecul ar Angola (Coimbra-Dores et
al., 2020)
Table 2, Cont,
Family Genera Species Reported (n) Method of identification Region Reference
A naplasmaticene Ehrlichia £ canis 1 Malecular Luanda (Olveira et al,,
2018:
£ canis 1 Malecular Huambao (Silietal, 2021
Ehrlichia spp., Ehrlichia canis 2 Malecular Benguela (Palomar et al,
2022)
E. canis 1 Malecular Luanda (Cardoso et al.,
2016)
E. rumingrtim 1 Malecular South of (Pascuce et al.,
Angala 20011
£, runtinantiun 1 Mot provided Huila (Gomes et al., 1993),
E. ruminaridium 1 Mot provided Angola (Walker & Olwage,
1987)
£ ruminantim 1 Maolecular Bié (Kubelovi et al,,
2012)
Ehvlichia sp. Ehvlichia minasensis 2 Maolecular mlﬂ (Qiuetal, 2022;
E}
£ canis 1 Malecular Angola {Coimbra-Dores et
al, 2020}
E. ruminatium 1 Mot provided Angola (Tawana et al,, 2022)
Cawiella Caxiellaspp. 1 Malecular Benguela (Palomar et al,
2022)
Hepatozoon Hepatozoon spp. 1 Maolecular Angola {Coimbra-Dores et
al., 2020
. felis 1 Maolecular Lugiida (Oliveira et al.,
2018)
H.carits 1 Malecular Luanda (Cardoso etal.,
2016}
Hepatozoon cants 1 Maolecular E-:,n“ﬁlur Qi et al,, 2022)
wola
Candidatus Candidatus Midichiorta mitochondrit 1 Molecular South of (Qiv et al., 2022)
Angola
Francizella Francisella sp. 1 Maolecular Benguela {Palomar et al.,
2022)
Sptraplasma Spiroplasme spp. 1 Maolecular Benguela {Palomar et al.,
2022)
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