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Abstract. A survey has been conducted in Bukavu on bovines imported in Democratic Republic of Congo
from Rwanda to the public slaughterhouse of Bukavu, with the aim of identifying the Ixodidae ticks on their
body. Thus, 1024 ticks have been collected on 300 cows for the entomological identification. Four species have
been identified whose Boophilus decoloratus (44.4 %), Rhipicephalus appendiculatus (43.9 %), Amblyomma
variegatum (11 %) and Ixodes thomasai (2 %). This last species being a new among those recognized in South
Kivu. A charge to ticks of 6.5 has been observed at those bovines and the infestation rate has been significantly
different in the 4 races, the Friesland (41.1 %) and Ankolé presented the superior values. The importation of
cows in this part of the country from Rwanda is a real factor which conducts to the introduction of ticks and
also diseases in Democratic Republic of Congo. Then being measures of heath control in the border must be
sustained and reinforced for minimizing real risks.
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Introduction

Mismanagement and insufficient means of preventing animal diseases at the border
is the basis for the introduction of several pathogens in many countries in Africa. The
uncontrolled movement of cattle within and between countries constitutes a real source
of spread of ticks and the diseases carried by them across the territories (Kabare, kalehe;
Kaziba, Walungu, Mwenga...) and chiefdoms (Ninja, Luhwindja, Burhinyi,...) notably
located at entry points and in environments of increased consumption of animal proteins
in all provinces [1]. The work carried out by Bisusa and Rucacura on ticks in cattle in the
Ruzizi plain noted the presence of Hyalomma truncantum [2]. The introduction into this
breeding area was linked to the importation of cattle from Burundi and Tanzania. The
presence of Rhipicephalus appendiculatus in Rwanda [3] and other species in South Kivu
in the Democratic Republic of Congo [4—6], is an element which, in view of the livestock
exchanges takes place between these two countries and indicate the possibility of transferring
other ticks from one region to another. Ticks are obligate blood-sucking arthropods and
represent one of the major constraints to the development of animal husbandry in Africa
as elsewhere in the world [5, 7]. They are sources not only of direct actions, such as skin
irritations and blood spoliations, but also of indirect effects such as the transmission of
pathogenic agents such as viruses, neuroviruses, bacteria and nematodes [8].

In addition, ticks and the diseases they transmit represent a major obstacle to the
improvement and productivity of ruminant farming [9]. In an animal undergoing a
significant infestation by ticks, weight loss and a decrease in milk production are observed;
loss of appetite, anorexia and nasal discharge are also often observed [10].

Several species of ticks are at the basis of transmitting a variety of pathogens to
mammals, particularly hard ticks such as Rhipicephalus appendiculatus, Boophilus
decoloratus, Amblyomma variegatum, Hyalomma spp. [4, 11—14] are often found
in cattle. These ticks therefore constitute a serious threat on farms if the appropriate
measures are not taken [15]. The main diseases transmitted by ticks in tropical regions
are Theileriosis, Babesiosis, Anaplasmosis and are responsible for more than 63 % of
animal mortality in several countries and the decline in productivity [16].

In eastern, central and southern Africa, annual losses due to the East Coast Fever,
tick-borne illness (calculated in 1989) have been estimated at 168 million doll. including
a mortality of more than 1.1 million cattle [17]. The situation remains worrying as a
result of the movement of animals from one country to another without any form of
provisions, to avoid their dissemination [18]. It is in this context that the present study
was undertaken with a view to answering the question of whether the importation of
cattle into Bukavu cannot also contribute to the importation of ticks, diseases and their
spread in farms from South Kivu.

Materials and methods

Study environment / description of the Elakat slaughterhouse. The study was carried
out at the main Elakat animal slaughterhouse located in the town of Bukavu, specifically
in the commune of Ibanda, which is the place of arrival of cattle from neighboring
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countries. According to its history, this slaughterhouse dates back to colonial times,
point of arrival and distribution of cattle and other animals in points scattered inside
the province of South Kivu.

This Elakat site is located on the border, more to the east of the Democratic Republic
of Congo not far from the Ruzizi river, which constitutes the border with the Republic
of Rwanda. It is located in the commune of Ibanda which has a temperate mountain
climate which has two seasons, one dry generally extending over four months and the
other rainy extending over eight months. The average temperature varies between 22
and 27 °C. The land is rugged because it has many steep slopes that are unsuitable for
house construction and agriculture. This is the case with Elakat (our study site), in the
Ndendere district; Mbeke in the Panzi district and Ruzizi / Somenki in the Nyalukemba
district. Its hydrography of Ibanda is as follows: Lake Kivu to the north, the Kawa river
separating the commune of Ibanda from that of Kadutu; The Mukukwe river which
rises in the Ndendere district and flows into the Ruzizi river, always passing through
the same district; the Ruzizi river which is an outlet from Lake Kivu and on which the
Ruzizi hydroelectric dam was erected.

In this region animals, particularly cattle come from neighboring countries via
Rwanda to Bukavu at the level of the slaughterhouse where part is slaughtered and
another recovered by breeders depending on the breed and the performance of the cattle
for their breeding. Slaughterhouse operates every day and receives animals coming from
abroad on Tuesday and Thursday at the border, no zoo-sanitary provisions apply even
though they are provided for by law (quarantine, sprinkling, deworming, etc.) more
concerned with Elakat are cattle, although at times we also find a few pig heads there,
but in small numbers.

Harvest, conservation and identification. The rate of passage to harvest was weekly.
In well-contained animals, ticks were searched all over the body, starting with preferential
fixation sites such as the ear, base of the horns, ventral or abdominal region, anal and
genital regions and baleen. The technique involved inspecting and searching the coat.
Thus, all the ticks encountered were removed using anatomical forceps or by hand
between the thumb and forefinger by simple manipulation. This traction should be gentle
and done gently so as not to damage the rostrum which is important in the diagnosis of
ticks [19]. The harvested ticks were then kept in labeled vials containing 70 % ethanol,
thus sparing them from alteration which could make identification impossible to avoid
rapid dehydration of the samples and further soften their seed coat, on each label was
marked: the identification number of the animal, the date of harvest, and the breed of the
animals. Thus, the preserved samples were sent to the Veterinary Entomology laboratory
of the Lwiro Natural Sciences Research Center (CRSN / Lwiro) for their identification.
The contents of each vial were sorted to separate the larvae from nymphs and adults.
Subsequently, a count of each stage of development was carried out and followed by an
identification based on the morpho-anatomical characteristics while knowing that the
study focused on certain morphological details such as, in addition to the characters to
identify the gender, shape of teeth, color and shape of eyes, shape of genital and anal
openings, punctuation of scutum, lateral furrows and media, color and shape of legs with
or without hair, shape of scallops as described by some authors [20—23].
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Statistical analyzes. The data obtained from the collection of ticks and their
identification were, for their interpretation, subjected to the Pearson Chi-Square test,
according to the model proposed by Leroy and Farnir [24], at a risk p of 5%, for one
degree of freedom (dof) equal to 9. The frequency of ticks was determined from the
simple calculation of the percentage according to the following mathematical expression:

With x the frequency observed on a sample and n number of ticks.

Results

In this study, 1063 ticks collected from 300 cattle from Rwanda were subjected
to morphological identification. The identification resulted in four different species
belonging to four different genera. These species have been successively represented
by: Rhipicephalus appendiculatus, Boophilus decoloratus, Amblyomma variegatum and
Ixodes thomasai.

The tick load was determined in the four breeds of cattle involved and the influence
of the breed on the frequency of these ticks was also studied. In Table 1 below are
presented the results relating to the tick load by breed of cattle.

Table 1
Tick load in cattle breeds at Elakat slaughterhouse
N° Race/ Bovines number | Bovines humber examined | Ticks number Bovine Charge
Bovine examined infestés ticks by races
1 Ankolé 100 65 396 6
2 Frisian 96 61 440 7.2
3 Swiss brown 63 29 176 6
4 Jersey 41 08 51 6.3
Total 300 163 1063 6.5

In table 1, it appears that for 300 cattle examined 4 breeds of cattle were concerned
in particular: Ankolé, Frisian, Swiss brown and jersey. For the Ankolé, we found 396
ticks on 65 cattle, a load of 6 ticks per cattle. For the Frisians we found 440 ticks on 61
cattle, a load of 7.2 ticks per cattle. While for Swiss Browns, 176 ticks out of 29 cattle
and the load was 6 ticks per cattle and on Jersey at the end 51 ticks were collected from
8 cattle and a load of 6.3 ticks per cattle.

Of the 300 cattle examined, 163 cattle or 54.3 % were infested with ticks and the
total burden of ticks per cattle was 6.5 ticks.

From table 2: it notes that for the four cattle breeds, four species of ticks were identified.
From these breeds of cattle, the Ankole alone had a total of 396 ticks or 35.2 % of ticks
including: 60 male ticks, 73 female ticks and 23 nymphs (Rhipicephalus appendiculatus),
8 males, 167 females and 15 nymphs (Boophilus decoloratus), 32 males, 10 females
(Amblyomma variegatum), and 8 females (Ixodes thomasai). For the Friesians we identified
a total of 500 ticks or 44.4% including 95 males, 90 females and 43 nymphs (Rhipicephalus
appendiculatus), 9 males, 114 Females and 67 nymphs (Boophilus decoloratus), 67 males,
34 females, and 11nymphs (Amblyomma variegatum) and only 7 females (Ixodes thomasai).
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Table 2
Frequency of tick species found in cattle breeds at the Elakat slaughterhouse
Breed Species of ticks
Total (%)
N° Rhip. app Boo.dec Ambly.var | Ixod.thom -
M| F|N|M| F |N|M|F|[NIM|F|N nb
1 Ankolé 60|73 (23| 8 |167|15|32|10|0|0 (8|0
35.2
TOTAL 156 190 42 8 396
Fri;an 95|90 (43| 9 |144|67|34|11|0| 0|7 |0
44.4
TOTAL 228 220 45 7 500
3 | swissbrown [26]34 /15| 2 |66 |6 [11][10/0][0]6]0 156
Total 75 74 21 6 176 '
4 Jersey 1511 |9 |1|11|o|3|2|0ofl0|0]|0O 4.6
TOTAL 35 12 5 0 52
Total (%) 494 (43.9) 496 (44.1) 113(11) | 21(2.0) 1124 (100) 100

Legend: M: male; F: femelle; N: nymphe; nb: number.

Rhip. app: —Rhipicephalus appendiculatus; Boo.dec: Boophilus decoloratus Ambly.var: Amblyomma variegatum;
Ixod.thom: xodes thomasai.

For Swiss brown 182 ticks were found including 26 males, 34 females and 15
nymphs (Rhipicephalus appendiculatus), 2 males, 66 females and 6 nymphs (Boophilus
decoloratus), 11 males 10 females (Amblyomma variegatum), and finally 6 females
(Ixodes thomasai). As for the Jersey breed we have identified a total of 52 ticks including
15 males, 10 females and 9 nymphs for Rhipicephalus appendiculatus, 1 male and 11
females for Boophilus decoloratus, 3 males and 2 females for Amblyomma variegatum.
The different evolutionary stages of ticks have been encountered except for the nymphs
for A. variegatum and Ixodes thomasai; eggs and larvae for the four species have not
been identified due to lack of suitable equipment.

For the four species identified, Boophilus decoloratus (44.4 %) and (Rhipicephalus
appendiculatus (43.9 %) presented relatively higher frequencies than Amblyomma
variegatum (11 %) and Ixodes thomasai (2 %). For the breed of cattle, 396 ticks or
35.2 % were collected on Ankolé cattle, 500 or 44.4 % on Friesian cattle, 182 or 15.6 %
on Swiss brown and 52 or 4.6 % on the Jersey breed. Statistical analysis of this result
showed that the frequency of ticks on cattle from Rwanda in the Bukavu slaughterhouse
varied significantly according to the breed. The Friesian (41.4 %) and Ankolé (37.2 %)
breeds were more infested than the Alpine brown and Jersey.

Discussion

The tick load by breed of bovine was studied during our investigations. This load
appeared arithmetically the same in the four breeds of cattle although a value of 7.2 ticks
per cattle was observed in the Friesian breed. The overall tick load per cattle was 6.5. The
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latter remains below the values of 82 ticks and 72 ticks reported respectively for cattle
from the Democratic Republic of Congo [17]. The load of 6.5 ticks for cattle importing
into the Democratic Republic of Congo, via Rwanda for Bukavu in South Kivu remains
lower than that of 7 ticks for cattle from Belgium [25, 26].

Regarding the rates of infestation and species of ticks, we were able to observe four
species of ticks, namely Rhipicephalus appendiculatus, Boophilus decoloratus, Amblyomma
variegatum and Ixodes thomasai. These results are similar to those obtained by Vyambwera
[4] in South Kivu where, in addition to the first three species, he identified the species
Rhipicephalus evertsi evertsi and Hyalomma marginatum rufipes. The presence of Ixodes
thomasai on cattle imported from Rwanda would constitute an additional danger since
its presence would be recent in South Kivu and there is reason to fear its spread within
the various herds from the slaughterhouse in Bukavu. Statistical analysis showed that the
Ankolé (35.2%) and Frisian (44.4 %) breeds were more parasitized. The high infestation
rate of Ankole cattle and that of the Swiss brown and Jersey breeds is different from the
results reported by Vyambwera and his collaborators [9]. For cattle from Beni Lubero, in
North Kivu where exotic breeds were more parasitized than natives and where also the ticks
Rhipicephalus appendiculatus, Boophilus decoloratus and Amblyomma variegatum were
identified. The reduced infestation rate observed in Swiss brown (15.6 %) and Jersey (4.6 %)
cattle may be related to the fact that these animals have developed a certain resistance to
ticks, perhaps as a result of more than treatment followed by acaricide products previously
that continuing to circulate the metabolism of these cattle. The most prevalent ticks are
Boophilus decoloratus followed by Rhipicephalus appendiculatus, which are also those
which transmit bovine theileriosis, a very deadly disease of cattle. East coast fever remains
probably the most important livestock disease in Africa [26].

The economic importance of this disease is first of all due to the number of animals
at risk. In 1982, 250 million cattle were at risk of tropical heather in the world [27]. In
addition, tropical heather causes financial losses inherent in mortality recorded in adults
as well as young people, in abortions, as well as in the cost of medical treatment, the latter
being one of the most costly in bovine pathology [28], the economic losses are caused by
the decreases in production (of milk and meat) which are all the more important as they
affect both infected animals showing clinical signs and those presenting sub-clinical or
even asymptomatic infections [29].

For these four imported cattle breeds namely: Ankolé, Frisian, Swiss brun and
jersey, each of them had their own objective of being paid by the buyers at the Elakat
slaughterhouse. Mainly for the Ankolé i.e. local cows with long horns, this breed was
bought by butchers to convert them into meat at sales outlets, slaughterhouses (Bukavu),
markets (Kadutu, Mudaka, Kavumu, Katana; Kabamba), group purchasing of cattle in
companies (INERA, Pharmakina, CRSN-Lwiro, and butchers in towns and cities. This
breed of cattle has few of weight and a simple corpulence is also doomed to perform
long distances. They are found towards Shabunda, Kamituga, Kasai in the interior of
the Democratic Republic of Congo. However, for these three other breeds of cattle
including: Frisian, Swiss brown and Jersey being of large build and high intensity of
milk production and meat, they are preferred and bought more by local breeders under
penalty of also having to produce for them. For this reason, their prices remain high,
costing three or even four times the Ankolé cow.
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Acaricides aim to reduce the tick population by cutting their life cycle, by eliminating
adult ticks in the dry season and immature ticks (larvae and nymphs) in the rainy season [29].
By eliminating ticks, miticides help fight all the diseases they transmit. The classic method
uses acaricides in baths or sprays. The use of impregnated acaricides (ear loops) although not
yet used in our region, their slow release has the disadvantages of being expensive; it may
be the cause of residual contamination of meat and milk [30]. Continued use of acaricides
increases the risk of tick resistance, and the breakdown of anti-tick immunity leads to a
loss of balance in endemic stability, rounding animals more susceptible to infection [31]
acaricides should be used for both exporting and importing countries.

Conclusion

Although the tick load of 6.5 is lower for imported cattle and indicates a certain level
of compliance with external deworming measures during the journey;, it is still important to
note the danger that these cattle would represent for livestock from South Kivu in view of
the tick load for the farms from which these animals come. For the purposes of this study, we
were unable to access data on the tick load for cattle from Rwanda between 2006 and today.
It is also possible that these cattle have picked up ticks during the few minutes or hours of
stay at the slaughterhouse in the Democratic Republic of Congo. It would therefore be ideal
to collect from the cattle in the vehicle, at the point of entry into the Democratic Republic
of Congo. However, a fight against ticks at the border would be an asset. The fight against
ticks includes chemical control (spraying cattle during their crossing), agronomic control
(rotation of pasture, brushing, grazing its animals on a well-defined space before their sale for
the interior of the country), control genetics (use of less sensitive breeds), biological control
(introduce cattle ranching). The development of new plant-based acaricides, local products
(Vernonia amygdalina, Tephrosia vogelii,...) remains to be hoped because the chemical
molecules are at the origin of environmental pollution and the risk of the presence of residues
in the Human food is not negligible, and it also affects non-target species, which are present in
the environment and present a high cost. The success of the fight against tropical theileriosis
depends to a large extent on a good knowledge of the epidemiology of this protozoal disease
in order to adapt the control strategy to the target area. Overall, this strategy is based on
miticides control measures against the vector tick and on the vaccination of cattle against
T. parva. The fight against ticks and the diseases they transmit to cattle such as theileriosis,
babesiosis, anaplasmosis, Lyme disease, in DR Congo as in neighboring countries must be
carried out according to a global strategy: (i) integrating the various control measures and
detailed monitoring in quarantine service, following an economic cost-benefit approach, (ii)
aiming in the medium term to achieve the eradication of the disease, given the significant
losses caused by the asymptomatic carrier state, (iii) taking into account the particularities of
each endemic state; (iv) integrating an extension component taking into account the erroneous
perception of the transmission of diseases to buyer-breeders.
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AwnnoTanus. IIpoBesieHa OrjeHKa COCTOSTHNS )KUBOTHBIX Ha ITpe/iMeT Ha/TNuMsI NKCOZIOBBIX KJlelliel y KpyTi-
HOTO POTaToro CKOTa, 3aBe3eHHOr0 Ha 00LeCTBEHHYH0 CKOTOOOMHIO B I. BykaBy [leMokpaTrueckoii Pecrybmku
Kowro u3 Pyanzibl. B pesysnbrare uccnegoBanys Ha 300 kopoBax U ObIKax /st SHTOMOJIOTHYECKOH HeHTU(HUKALK
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66110 cobpano 1024 kiremia. VgenTrduippoBatsl uetsipe BUga: Boophilus decoloratus (44,4 %), Rhipicephalus
appendiculatus (43,9 %), Amblyomma variegatum (11 %) u Ixodes thomasai (2 %). Ilocneguuit BUf siBisieTcs
HOBBIM 7151 TeppuTopun FOxkHoro Kusy. KosdduijeHT 3apaskeHHs K/lelljaMH y STHX )KUBOTHBIX COCTaBUI 6,5,
a CTeTeHb MOPaKeHHs pa3/iMyaiach B 3aBUCHMOCTH OT ITOPOALI, Harbosiee BEICOKHMe 3HauUeHHsI OTMeualich
y ®pusckoii (41,1 %) 1 AHkoste. BB03 KpyITHOTO poraToro CKOTa B 3Ty YacTb CTPaHbI U3 PyaH/[bl SIBeTCS BAXKHBIM
(hakTOpOM, KOTOPBIH BeZieT K MOSIBJIEHHIO U PaClpOCTPaHEHHIO Kilellleld, a TAK)Ke BbI3bIBAeMbIX UMH Ooste3Hel
B Jlemokparuueckoii Pecriy6ike Konro. TakuM 06pa3om, Mephl 110 KOHTPOJIFO BBO3a KPYITHOTO POraToro CKoTa
Ha TPaHULIe [I0/DKHBI ObITh YCTOWUMBBIMU U YCHJIEHHBIMH /|11 MUHMMM3aLlUK TTOTeHLMAIbHbIX PUCKOB.

KitroueBble c/10Ba: yzieHTU(UKALHS, 3apa’KeHHOCTb, K/Ielld, UKCozoBble Kiemy, Ixodidae, KopoBbl, ObIKH,
FOxubiit Kuy, [Jemokparuueckast Pecry6mika KoHro
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