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The effect of Imidocarb treatment on Babesia in
the bovine and the tick (Boophilus microplus)*
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College Station, Texas 77843 USA

0. H. Granam axn J. L. TriviNo

United States Livestock Insecty Laboratory ARS, USDA, Kerrville, Texas 18028 US A

Treatment of calves with § mge kg Imidocarh (3,3'-bis-
(2 - Imidazolin - 2 - yhearbanilide dipropionate) given
intramuccularly 14 days before and 14 days after
exposure (o Bubeva infected Boopluhuy micropluy
larvae rendered the next pgencration of larvae in-
capable of transmitting  Hubeva infection. When
administered to calves 15 or 28 days before tick ex-
posure, the drug presented the deselopment of clinical
babesiosis; the farval progeny of tichs reared on the
call which was treated 28 days before infestation were
Infective. Treatment of a call 42 days hefore exposure
to Infective larvae did not prevent the deselopment of
& Bubesia parasitucnmiia but appeared to reduce the
severity of infection.

THE EFRICACY OF Imiidocarbt (3, 3bis(2-imidazolin-
2-yl)xcarbanilide as dipropionate or dihydrochloride;
in the treatment and prophylinis of bovine babesio-
sis has been reported. Beveridge (1969) found mido-
carb more effective than quinuromum, diamidine,
and amicarbalide derivatives in presenting Babesia
rodhaini infections in mice and rats. This compound
was recognised as in active and cilective drug for the
treatment of B rodhaini by Schmidt er al (19609,
Callow and McGregor (1970) observed that a dose
of 2:0 mg/ky Imidocarb was adequate to celiminate
Babesia argenting infections in cattle, and that 0-6
mg/kg was suflicient to climinate a Bahesia bivemina
infection in splencctomised steers, In a similar study,
Brown and Berger (1970) reported that | myg kg
injected intramuscularly (im) climinated # higemina
infections in cattle.

Callow and McGregor (1970), Hart er al (1971)
and Roy-Smith (1971) observed a prophyluctic effect
against Bubesia. Working with mixed Babesia
infections (B argentina and B bigemina), Todorovic

* Mention of a proprietary product in this paper does not
conatitute an endorsement of this product by the USDA.

¥ Burroughs Wellcome and Company, Inc., Raleigh, North
Carolina,

et al (1973) reported that 2 mg'kg Imidocarb pre-
veated infection for 20 days, when the challenge
comnted of Halesa infected blood, and for up to
IS weeks under tield challenge.

This study was made to measure the duration of
drog induced resistance in calves when exposed to
Babesia spp via an experimental tick challenge and
the mtivence of this trearment on the subsequent
infectivaty of the ticks

Mterials and methods

Fuhe daney type, bull calves approximately four
to sixomonths old were used. Calves 1, 2, 3 and 4
were treated with S mg kg Imidocarh dipropionate
injected im. Calf T was treated 14 days after the
refease of Babesia infected larvae, at a time when
Babesta parasitacnia was present, Calves 2, Yand 4
were treated 14, 28 and 42 days before Larval release.
Calves S, 6, 7 and 8 remained as untreated controls,
paired with cabves 1, 2, Yand 4, respectively.

Infected Boophiluy micropls larvae were obtained
from @ single pool of cges Trom several envorged
femates that had fed ona Babesia-infected calf, From
this pool the eges were divided into 500 my aliguots
and allowed to hatch into larvae. Fach of the eight
cilves were then in turn infested by SO0 my larvae
from this common pool. The Babesia infections
observed resembled B argenting morphologically,
but the possibility exists that 8 higeming was also
present.,

Following infestation with B microplus larvae,
calf temperatures were taken daily. Blood samples
in EDTA were taken from all experimental calves
at weekly intervals untit evidence of a febrile
response occurred, and then were taken daily.
Giemsa-stained thin blood smears were prepared
and examined for evidence of haemoparasites. A
packed red cell volume (PCV) was determined on
cach sample, using a micro-hacmatocrit centrifuge.

A total of 20 engorged female ticks were collected
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from each ca'f. Each of the engorged females, at the
time of collection, and the rasu’uny egg mass 18 days
later, were weighed. The egg/female weight ratio
was determinad 1o evaluate further possible influence
of treatment on the female tick and her fecundity.
After weighing each egg mass originating fiom a
single :alf, they were pooled and divided into S0 me
aliquats for future use.

When ready to feed, the larval progeny ol en-
gorged female ticks collected from calves tand §, 2
and 6, and 3 and 7 were released on cach of six
susceptible splenectomised calves to determine Larval
infectivity. The diagnosis of Babeviv infection and
parasitacmia in calf 4 was contirmed by inoculating
a splencctomised calf with 10 mi of ¢*s blood intra-
venously, collected 42 days aftes the fever response,

Results
The influence of Imidocarb treatment on Habesia
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infection in calves and on Boophilus ticks is tabulated
in Tables 1 and 2, respectively.

Calf 1 developed signs of Bahesia infection before
treatment on day 14. Culf 1 recovered following
treatment. The larval progeny of ticks recuvered
from calf | were not infective for Babevia when
placed on a susceptible splenectomised calf,

Call 2, treated 14 days betore tick infestation,
faded to develop evidence of  Bubevia infection,
Larval progeny of ticks recovered from calf 2 were
notintective for Bubesia when placed on a susceptible
splenectomised calf.

Calt 3, treated 28 days before ek infestation,
farled to develop evidence ot Bubesia infection.
The farval progeny of ticks recovered from calfl 3
transmitted  Babesia infection to i splenectomised
calf,

Calf 4, treated 42 days prior to tick release,
developed nuld dinical signs of babesiosis. The occur-

TABLE I: Prophylactic eflect of Imidocarb against Hahesia infection 1n calves and tcks

Response to tick infestation

Max Babeia Infectivity

Calfl Dey of First day Min temp parasi- of larval

number treatment® of fever PCv Q) taemia progeny
1 114 1) 10 40-3 Pos. Neg.
2 —~14 None 28 191 Neg. Neg.
3 -~28 None 26 389 Neg. Pos.
4 -~ 42 14 30 40-4 Pos.t NT
s None 13 12 40-7 Pos. Pos.
[ ] None 1) 13 411 Neg.$ Pos.
7 None 13 16 40-2 Pos. Pos.
8 None 15 25 404 NT NT

® Calf | was treated 14 days after tick exposure; calves 2, 3 and 4 were treated 14,

tick exposure.
t Confirmed by sub-inoculation.

28 and 42 days before

$ Negative on thin smcar, but clinical signs of babesiosis were observed.

NT == No test.

TABLE 2: Influence of Imidocarb treatment on size and
fecundity of B microplus ticks

Avg egg

Avg wis of wis from Ratio of
20 engorged 20 engorged egg engorged

Calf females females female

number (mg) (mg) weights
1 404 1 32 228 - 28 056 :0:06
5 409 1 16 235 .29 0-57:0-03
2 348 ; )4 203 ¢ 21 0:5R8 :0-04
6 4381 58 248 : 54 0-56 1012
k] 442 : 41 263 : 26 0:59:0-4
7 185 142 128 ::30 0:34.:0:09
4 5091 43 304 60 0:60:012
8 461 - 40 25340 0-55:0:93

4 ¢ Standard deviation.

rence of infection in calf 4 was confirmed by inocu-
lating 10 ml of whole blood into a susceptible
splencctomised calf, which died of acute babesiosis
(B argentina) 14 days after injection.,

Control calves 5, 6, 7 and 8, receiving no treat-
ment, developed evidence of babesiosis after infesta-
tion with 8 microplus larvac. The larval progeny
from calves 5, 6 and 7, when released on splence-
tomised calves, consistently produced babesiosis,

The average weights of 20 engorged female ticks
collected from all calves are recorded in Table 2.
The average cgg vield from cach female plus the
ratio cgg weight/femalc weight are also recorded,
No clear pattern of influence attributable to either
treatment or infection on female weights or fecundity
was evident,
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Dscussion

The apparent success of Imidocarb as a thera-
peutic and chemoprophylactic agent against bovine
babesiosis in both the vertebrate and invertebrate
hosts suggests the possible use of this compound in
future control programmes. In situations where tick
eradication is not feasiblz, or is impractical, Babh-
esia control and possible eradication might be
considered using this compound. Additional fHield
studies would be required and the practical dose
range and trcatment interval determined, but f
Babesia cann be climinated in both hosts  then
theorctically wiith repeated treatments the rescrvoir
of infection could be climinated even in the presence
of Boophilus ticks.

In these trials it is not clear whether the drug kalled
the Bubesia spp in the tick orif the drug merely pre-
vented the development of the organnm in the
vertebrate Lost and hence interfered with reinfection
of the tick. It was, regrettubly, not determined i
calf 3 actually develepad a sub-clinical infection,
hence reinfecting ticks, orif the ticks retained infec-
tion to the next generation, in the absence of infec-
tion in calf 3.

Differences in female weights and egg/female
weight ratios occurred but, in view of the large
number of variables and the limited observations,

K. L. Kuttler, O. H. Graham and J. L. Trevino

it is difficult to ascribe these differences to either the
drug or infection. The drug did not have any lethal
ctfects on the ticks.
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