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Hard Tick as a Reservoir and Potertial Vec-
tor of Tuberculosis
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OOPHILUS annulatus and Hyalomma dremedarii reared on
experimentally infected guinea pigs amd rabbits were capabie of
transmitting M. tuberculeosis and M. bovis to anocther free hosts.
Transovarial and transstadial passage of infection was also detected.

M. tulterculosis survived in starved ticks of both species for
15 weeks indoor (at 20° & 3) and for 7 weeks outdoor (at 28° 4 2).
Under the same environmental conditions, M. bovis remained viable
for 10 and 5 weeks, respectively.

The presence of arthropeds and arthreped-torne diseases in practically
all parts of the weorld is well kncwn, although variety and intensity of both
vary accerding tc envirermental cenditicns.  Ticks are of special importance
in transmitting serious virus and protczean diseases peculiar te the tropics and
subtropics. Williamsen and Payne (1959) menticned fcuricen arthroped-borne
‘diseases, of which nine are mostly transmitted by ticks.

s Among bacterial diseases, various species of hard ticks were responsible
for transmission of anthrax (Willizmscn and Payne, 1959) brucellosis (Pritulin,
1954 and Mowafy,1974), salmoncllosis (Buxton, 1958 and Mowaly, 1974),
tularaemiasis (Karpov and Popov, 1944 and Allerd er al., 1956) pasteurellosis
(Macadam, 1962) and listericsis (Petrov, 19€6). Otherwise knowledges about
the role of ticks in transmitting tuberculosis is still shorter andthis work was
planped, in an attempt, fo explain this role.

Material and Methods

1. Experimentalanimal

Three groups of mature guinea pigs and rabbits were used. Each group
contained 3 animals.

2. Ticks used :

Adult stages of Boophilus annulatus (Say, 1821) and Hyalomma dromedarii
( Koch, 1844 ) were used. The ticks were distributed separately in plastic
tubes ( 4 cm in diameter x 10 cm length ), each contained 20. The ticks
were maintained under controlled environment of 28" and 80%, R . H. for 3
days to be starved fully before being used for parasitism.
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Aliquot speciments of the used ticks were tested bacteriologically to ensure
its freedom from the tested organisms bzfore besing used.

3. Test organsims:
4- weeks old culture of virulent sirains of’;

- Mycobacterium tuberculosis,
ii- Myoobacterium bovis.

Heavy suspension of each organism, 10 g moist culture per ml, in stera-
fized saline solution was prepared for use.

4. Culture media

i- Modified Lowensiein-Jensen medivm with glycerol.
- fi= Stonebrink medium.

Experimentation
A. Transmission of infection from one animal to another
(1) Experimental infection of anmials

A group of 3 guinea pigs was infected with human tubercle bacilli. Fach
animal was injected intraperitoneally with | Im of bacterial suspoasion. Alsp
each of a rabbit group was injected intravenously with 0.20 ml of tubsercle
‘suspension of bovine type. ' '

(2) Rearing of ticks on infected animals

20 starved ticks of both species were used for each animal of the two  infec-
ted groups. The ticks were taken carefully and distributed into two rimmed
alluminium capsules with minute pores for ventilation, covered with gauze
and tied with rubber band on a shaved skin area of the test animal {(Woke,
1951). At the distal end of the capsule, tioks were in contanct with the skin
‘of the host to suck what they need of the blood during the period of their adjus-
tement.

(3) Detection the transmission of infection to ticks through blosd meal

Trials were applicd for isolation of the test organisms from ticks on animals
at intervals of , 5 and 7 days post-parasitism. One fully engorged tick of
each tick species on each infecied animal was taken and triturated in 2 stcrile
morter with sterile glass sand and 2 ml of 4%, sodium hydroxide solution,
and placed in the incubator for 30 min at 37° . The supernatent fluid was
transferred to a clean tube and centrifuged at 3000 r.p.m. for 30 min.  The
deposit was neutralized with 8%, H Cl using phenol red as indicator, and evenly
distributed onto two slopes of Modified Lowenstein-Jensen medium with glycerel
for isolation of human tubercle bacilli or Stonebrink medium for culturing
bovine type. The cultured slopes were incubated at 37° for 8 weekis, dtu‘lﬁ};
which periodicdl examination were made daily for the first 7-10 days and wezkiy
after that. Suspected growth was'assured to be the' respective test | microbe
according to Buchanan and 'Gibbons (1973), ' "’ e ;
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(4) Rearing of infected ticks on healthy animals

Infected ticks from (2} were taken and starved for 3 days. Starved ticks
were distributed in another aluminium capsules, cach contained 10 ticks of
both species, and reared again on another two groups of the respective test
animals for seven sucessive days, Animal died or killed after six weeks were
carefully autopside and suspected lesicns were confirmed bacteriologically.

(B) Longivity of tuberole bacilli in starved ticks

From each infected tick species with any of the test organisms, two batches
{each contained 20) were distributed ascepiically in separate plastic tubes, 10
ticks each, covered wiitn gauze and tied with rubber band, and placed with
terminal end immersed 1n moistened sand. The prepared batches were
arranged as any of the test microbe in each tick species was kept at room tem-
perature (20 + 3} and open atmosphere (28" 4 2).

Trials for detection of viable tubercle bacilli in ticks were applied at weekly
intervals, using the same procedures mentioned before in A-3,

C- Detection of tubercle bacilli through various tick generations

From cach infected tick species 5 fully engorged females were taken in
plastic tubes and kept under controlled enviromnent of 28° and 80% R.H.for
oviposition and larvae formation.

(1) Isolation of the test microbes from eggs

About 0.5 g of newly deposited eggs from each infected tick species was
sriturated well with sterile glass sand and 2 ml of 4%, sodium hydroxide solu-
tion. The obtained suspension was treated as described beforc in A-3.

(2) Detection of tubercle bacilli in larval stage was carried out @ by:

i. Trials for isolation of each test organism from 20 larvae of each tick
species. The larvae were triturated well with  sterile glass sand and 2 mi
of 49, sodium hydroxide solution. The prepared suspension was treated as
mentioned before in A-3.

ii- Rearing of newly hatched larvae of each tick species on another healthy
groups of the respective test animal. Each animal was infested by 20 larvae
of both tick species for 7 days. After engorgement they were collected and
kept similar plastic tubes for molt,

Dead or killed animals were autopside and suspected lesions were bac-
teriologically inspected for presence of the test tubercle bacilli,

(3) Detection of tubercle bacilli in molted nymphs

Of the two tick species was carried out by isolation technique; as mentioned
before in A-3. _ .
Egypt. J. Anim. Prod. 20, No. 2 (1980}
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Results

The obtained results are tabulated in 1-3.
Discussion

This study was planned to clarify the extraordinary mode of transmission
of tuberculosis among animals, i vector of transmission such as ticks. Among
these, Boophilus annulatus and Hyalomma dromedarii  were described to
be the most prevalent species infesting livestock at Sharkia governorate (Mow-
afy, 1974) .

The obtained findings in Table | showed no difference in the role played
by the two tick species. These vectors taken the infeciion of human and bovine
tubercle bacilli after 3 days of blood meal on experimentally infected hosts,
also they were capable of transmitting the infection to new hosts during seven

«days of attachment.

The test organisms were recovered from lungs, kidneys and livers of,
previously infested, guinea pigs and rabbits killed at 6 weeks post-infestation.

Similar findings were obtained by Postoyan and Agabalov (1971) who
mentioned that presence of Mycobacterium bovis in Ornthodorus Lahornesis
fed on infected guinea pigs and rabbits was established by biological exami-
nation of ticks, '

Although tubercle bacilli are essentially pathogenic, they could be ' detec-
ted wiable in starved ficks for various periods (Table 2 ). M. tuberculosis
remained viable for 15 weeks in ticks kept at room temperature (200 + 3),
and for 7 weeks in those maintained outdoor (28" + 2). On other aspect
M. bovis showed shorter periods, that it survived in ticks for 10 weeks indoor
and 5 weeks outdoor.

TFrom the hygienic point of view, infected ticks, other than infected ani-
mal, may constitute a dangerous reservoir of tubercle bacilli. A fact which
should not be neglected during combating of tuberculosis, that animals should
be free from ectoparasite-infestation.

Table 3 indicated that infected female ticks of both species could be able to
fransmit tubercle bacilli through eges and larvae. The two test organisms
successfully recovered from eggs and larvae of the used ticks, Moreover,
active larvae of each tick species carried the infeciion to the specific hosts during
seven days of attachment., The animals were severely affected, that all guinea
pigs died after 15 and all rabbits showed sev:re emaoiation, in comparison
with those infected with infested adults ((Table 1). Fu rthermore, M. tuber-
culosis and M. bovis were recovered from molted nymphs of both tick species

Egypt. ]. iAnim. Prod. 20, No. 2 (1980)
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TABLE 1. Transmission of tuberculosis infection through tick infestation.
_ 7 ‘Transmission of infection
k i From animals to ticks from ticks to animals
Tuberole _ Animal | Adult _;r : . - ==
. stage i ; , . 5 _ _ :
bacilli _ of _ Wnpoa ) Period Early isolation Pe icd _ Patho- Tsolation
tick posin- | of of TB fticks of genecity _ of
. _ species fection | attac- after rearing attach- | | TB from
M ment ment | tubercul-
o i _ | ' ous
= | _ | _ _ lesions in
s | N | S == N - e L e —em
M _ . | _ | _
= _ Boophilus | 24 hrt 7Tdays iD 5D | 7D | 7 days |all animals |Lungs
Human type _ Guinea analatus. | f +ve _ +ve i -+ ve _ _Egég Tiver
pigs Hyalomma _ | for 6 Kidness
_ / dromedarii 7 _ _ | { weeks
I e S T S
Bovine type Rabbits | 4 _ _ _ 7 _u: animals _ Lungs
* i 24 hr | 7 days | +ve | dve +ve 7 days survived | Liver
| _ “tor 6 | Kidneys

| |

_ | weeks

_ \ |
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Accordingly, one may conclude that M, tuberculosis and M. bovis could
be transmitted through various developmental life-cycle of B. annulatus and
H. dromedarii, i.e transovarial and transstadial passage. Blagedarnyl e/ al.
(1970) reporied that Mycobacterium aviam could be transmitted by the bite
of infected ticks as well as (ransovarian passage.

TABLE 2. Survival of tubercle bacilli in ticks under various
environmental conditions.

Survival period im weeks

Bovine typs !

Tubercle Tick used
baciili B. annulatus and H. dromedarii
’ Reom -+ temp, Cpen air
(200 + 3) (28° 4 2)
Human type ‘ 15 i it
! 15 5
|

TABLE 3. Detection of tubercle basdlli through tick tgencrations.

Tick generations
Larvae
Fia Egps Parasitism
Tubercle Tick BES _ Nymph
bacilli speci « g . — |
‘g | fsolation of]
R ] Period | Pathopenceity TB from
| tuberculous
. | ‘ ! lesions in
Boophitus : ‘ o
annulatus ‘ all puinea pigs | Lungs | +ve
Human |Hyalomma| | ve = ve T days | died after L5 Kidneys |
type dromedarii Iisoiation | | | days | liver . isolation
| S = == - U —
|
) ‘ all rabbits survived Kidneays
Bovine 4+ ve | we | 7 days for 8 weeks ) + ve
type isolation with severe emacia- Liver |isolation

tion ‘

-+ Ve = Positive
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