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The effect of Imidocarb treatment on Babesia In 
the bovine and the tick (Boophilus microplus)" 

K. L. KUTTLFR 

Insiltute of Tropical Veterinary ifedicine, Texas A & Af Universlty, 
College Station, Te.ta- 77843 USA 

0. I-1.GKAuEt04 AN) J. L. TRtNINO 

United State'v tiiirinic lniecti.LaboratoryARS, USDA, Kerrville, Texas 7S028 USA 

5nig kgTreatment of cahle., "fit, Imido arl (e.3'-hi,. 
(2 - Imidaiolin. 2-)l)carhanilide dipropionate) ghien 
Intramutculatly 14 di)s IK-forc and 14 da) after 
exposure to lidl,,,ta infected II ',id t/ .tiroplo 
lrvae rendered the nie, vc.n(erauion (if lariic in-
capable or transmittilg I,d,/ iw infeclio. %lien 
administered 14 calses 14 or 28 da~vs iftite tick e-
posure, the drug prev'nted li d .slopn leni of tiuical i 
bahedlosl; ilwlarial progeny of ticks reared oil the 
cair "hkh "as treated 28 da)s before infeistation %,ere 
lnfleis. Treatment of a call' 42 dais Iefore eitposure 
to Intectise larvae (lid nrot prestint the 1(dctlipmen of 
a Bube.ia parasitacinia but appeared to reduce the 
severity of Infection. 

THE EFICA(Y 0I linidosarbi ( ,3'-bi(2 hndiioli-
2-ylarbaniilide as dipropi',nmmtc or dihdr hloridc) 
in the treatnien and pioph> laxi of businc liilacio-
sis has ben reported. lici tidgc (19(9) hound itnido 
carb more l]'cli than qulntronnit.1, dianifldihC. 
and amicarbalide dcrivative in pr c liting Pahe/'ta 
rodhaini infections in mice and rats. hI comipotd 
was recoguised as an active and ctlictie drug fir Ihc 
treatment of !Brod/wini by Schmidt et od (1969). 
Callow and McGregor (197)) obsercd that a doc 
or 2,0 mg/kg lntidocarb was adequate to elininate 
Babesia argentina infections in cattle, and that ()6 
mg/kg was sufficient to eliminate itIbc.iia hi'',ntipm 
infection in splenecloinised steers. In a similar study, 
Brown and Berger (1970) reported tliht I mg,,kg 
injccted intramuscularly (irn) eliminated B1higetmina 
infections in cattle. 

Callow and McGregor (1970), [lart eal (19711 
and Roy-Smith (1971) observed a prophylactic ell'ect 
against Bahesia. Working with mixed f3ahesia 
Infections (B argentina and B bigemtina), Todorovic 

* Mention of a proprietary product in this paper does not 
conititute an endorsement of this product by the USDA. 
t Burroughs Wellcome and Company, Inc.. Raleigh, North 
Carolina. 

ct al (1973) reported that 2 rngkg Imidocarb pre
'e:rled infcctiin for 20) da)3 , when the challenge 
con.i.tcd of iL/ibta infected blood, and for up to 
15 eckstunder field challerge. 

rii l,'stidk %a,nitadc it) nleaurc the duration of 
douc indii.cd rc',sta.ite in cas. ,Nhen eipoed to 
I, l/'iu slpi , iaan expei mnctal tick challenge and 
e, tit i on subsequentitntiln.. tl, ticnllIt the 

udei 1 ,.lt titkS.
ii, 


\lalrials and nielhods 
I lii dairy t.pe, hull calves appros imately four 

to six iolh' old %%eic used. Calves I, 2, 3 arid 4 
\&etc treated %ilh 5 g kg hmidocarb dipropionatc 
injected ini. (ale I \kas treated 14 days aflter the 
iclca,c of Ii,//'i infecled larvac, at a tihle\%hen 

d,'c/i, prcwntit. 2. 3 anid 4I).:railtaciia %ias (alks 
\%cec treated 14, 28 and -12 dl.i), beforc ltrsal release. 
( iilucs 5, 6, 7 and 8 rnllalil!d as un=treated ..orliiol, 
paired ,skih ak,, I, 2. 3 aoid 4, ,qpeclicl.. 

Infc. ted IIp/hih/s mn ,ophI/ lar, ceer obi,)ied 
from a sin:gc pool ol' egos Irin ecral envolgcd 
leniale that had fed Oil a Iod/,tia-iIteclCdLltl. I1on1 

this pool the eggs sere di idcd into 5(1 ing aliquot. 
and allosscd to hatch into larvae. Liach of the eight 
calves %crc then in turn int'cted b 5tX) tl, larvae 
from this corn1tin Ptool. The Ba/l' il, illfctions 
obscr ed resembled B) ar entina morphologically, 
lut tie possibility existN that 'nina wasBI bigiA, also 
present. 

Folloviing inteslatiort ilhB r:iicrophis larvae. 
calf temperatures were taken daily. Illood samples 
in EI)TA %ere taken from all experimental calves 
at weekly intiervals until evidence of a febrile 
response occurred, and then were taken daily. 
Giemsa-siained thin blood smears were prepared
and examined for evidence of haeinoparasites. A 
packed red cell volume ICV) was determined on 

each sample, using a micro-hacmatocrit centrifuge. 
A total of 20 engorged female ticks were collected 
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199 Effect ofImldocarb on babeslosls 

single :alf, they %%erepooled and di% ided into 500 rng 
aliquots for future use. 

Wh,'n ready to tecd, the laral pro eny of en-
gorged feniale tik,, tCd It(rr1Lalhel I and 5, 2SCollI 

and 6, and 3 aind 7 %,ereIcleascd on) ea.h ot si 
susceptible splcrectooied k.al,e.to determine larsal 
infectivity. 1lhe dijglno~h (4 hla,ii, infction arnd 
parasitaenia in call 4 s.a, corrlir red by inoculating 
a splenectomi,,ed calf ,,,ilh 1) rnl of i hS ,ld intra-
venously, collected 42 dy afte the fcesr repon,,e. 

Results 
The influence of Inidocarb treatment on ialwiia 

After weighi-ig each egg rna', origilnatingt liotri ,s from call I %kcre not infeclie for Bah,'ia %%hen 

from each calf. Each of the engorged females, at the 
tine ofcollection, and the rsu'tng egg mass 18 days
later, were weighed. The eggjfemale weight ratio 
was delermind to es,duate further poible influence 
of treatment on the female tick and her fecundity. 

TABLE 1: Proph)lat-tic e€tect of Imidocarh agaiml Itah,,ia infe,.ion Intalke%and ifk% 

lte~pone Iolick iitorldlioil 

Calf 
number 

Dry of 
treatment* 

First day 
of feser 

Min 
PCV 

Max 
temp 
((-) 

Baheria 
parasm. 
taema 

Infectivity 
of larval 
progeny 

I 
2 
3 
4 

f 14 
-14 
-28 
-42 

13 
None 
None 
14 

t0 
25 
26 
30 

40.3 
39.1 
38.9 
40.4 

11os. 
Neg, 
Neg. 
Pos.t 

Neg. 
Neg. 
Pos. 
NT 

$ 
6 
7 
I 

None 
None 
None 
None 

13 
13 
13 
I 

12 
13 
16 
25 

40-7 
41'1 
40.2 
40.4 

Pos. 
Negl. 
Pos. 
NT 

Pos. 
Pos. 
Pot. 
NT 

*Calf I was treated 14 days after tick exposure; calhs 2, 3 and 4 %neretreated 14, 28 and 42 days before
 
lick exposure.
 
t Confirmed by sub-inoculation.
 
t Negative on thin smear, but clinical signs of babesiosis were observed.

NT - No test. 

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

Avg egg
Avg wt$ of wts from Ratio of
20 engorged 20 engorged egg engorged

Calf females 
number (mgl 

1 4042 32 
5 409 ±36 
2 348 134 
6 438:58 
3 442 141 
7 385j:42 
4 509:!43 
8 461 -L40 , 4treatment 

4 Standard deviation, 

females female 

nig) weights 


228 •28 056 tO06 

235 :29 0"57 !0.05 
203 ;21 0.5X .80.04 

248 :_54 0.56 A0.12 
263 ;26 0.59:0.04 
128 ! 30 0.34 '0.09 
304L60 0'60±0,12
2531 40 0O5.. L0.93 

infection in calves and on Boophihis ticks is tabulated 
in Tables I and 2, respectively. 

Calf I developed signs of lahtesia infection before 
treatment on day 14. Calf I recovered following 
treatment. The laral progeny of ticks recovered 

placed on a Su,,ceptible splenectomled call'. 
Calf 2, treated 14 day-, bef'ore tiLk infestation, 

laled to de, clop cideune of llloia infection. 
larsal pro.en, of tAi reco' ered trorri call 2 -Aere 
+ot ilecrt"e for I,/na sren placed on a ssxceptible 
',pleriectonrd calf. 

(alf 3. leated 28 das-, hetfre tick infetation, 
tailed it dcclsip cs deie of Ai/b,.ia infection. 
'lre larsal prgeny of ti,,k,re.,scred from calf 3 
tranmilted lhed,€eta infcction to a spleneJomised 
calf. 

Calf 4, treated 42 dass prior to) tick release, 
desclorted nild linical sign',of bahetsiosiis. The occur

rence of infectioi in calf 4 %as confirmed Ly inocu
lating 10 ml of whole blood into a susceptible 

splenectomised calf, which died of acute babesiosis 
(Bargentina) 14 days after injection.

Control calves 5, 6, 7 and 8, receiving no treat
ment. developcd evidence of bahesiosis after infesta
tion with B mi/crophtylarvae. The larval progeny 
from calves 5, 6 and 7. when released on splenec
tomised calves, consistently produced babesiosis. 

The average weights of 20 engorged fetnale ticks
collected from all calves are recorded in Table 2. 
The average egg yield from each female plus the 
ratio egg wcight/leniale weight are als, recorded. 
No clear pattern of influencc attributable to either 

or infection on female weights or fecundity 
was evident, 
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200 K. L. Kuttler, 0. If. Graham and J. L. Trevino 

Dheuuion it is difficult to ascribe these differences to either the 
The apparent success of Imidocarb as a thera- drug or infection. The drug did not have any lethal 

peutic and chemoprophylactic agent against bovine effects on the ticks. 
babesiosis in both the vertebrate and invertebrate 
hosts suggests the possible use of this compound in kckno~ledgments 
future control progranmes. In Situations ,,here lick Ilhis rcscarch ,&adone at a field laboratory oper. 
eradication is not feasible, or is impractical, iah-.tcd by the tJnited Stat,, D,:partment ofAgriculture 
esia control ant pohle eradication mi, h b in NI.O LarCdo, laiiaUipa,, %C\IcO, and %was 
considered using this compound. Addilional ield made p ihie h) grantl tromn the U.S. Ai'e.cy tor 
studies '.rutld be required and the practical do.,c Internatioanl t ),.".ltwuch and the turroughs 
range and interval dltermnined, butbullcom ( onip.,n, Inc.. North ( arolina,treatment f ltalci.h 
Babe3ia can bc climinated in both ho-ts then ht the litnuie of Iropi,.al \etcfn.ir %]cdi.ne, 
theorercally v,ilh repeated ir A & ,4 UIn Satioll, ,ekas.treatments lthe rewcrw,, - cl-ily, ( o1,1.le I 
of infectiom could he cliiniiated csen in the prenceRnmt'co e.I r iu/,/o lioil oap y 22, 1974 
of Boophilu tick.. 

In these trials it ISnt claCr \s hethicr the drug killed Ietrences 
the Bflaeb ia spp ill ,r t I or ,,Ithe lick or if lhe drug merely pre-tim If, I u' I I ,,.,,, ,, ,., t41i) A5tiflo,, i 1 ,O ~ idnt1 al/vented the de.elh pient ofi the rrp.ani,,i iIl the ,, ,, 2. I'
 
vertebrate Lot and hence interlered '.sith rcinlcli n ( ,, t lt Ir(o W r trw 4wialin , mnart
I & II ,, . .
of the tick. It waas, rcgrct:,bly, no, determined it Journal 46., IS 
calf 3 actually dit' d a .ih-,liitic.il infc :lior I H . ( I RI.r % II. I .IHI.IH. j I'.',,.. RAI . & 

1(If 8m ,.N. i 9 i I, ', . \IIt t ,/, ,'hence reinfecting Ikks, or if the tiKk,, tO. ned iritec- ,,U,,,,, , ( 1,. 616 
tion to the ncxt generatioti, in the absenc of iilec- Hs. ?Ii . Vit71.,o,ttal,,I I, rowr J,,urul 47, 418 
lion in calf 3. S(I 1.iol, U., 111"I. R. & I is,II. , H. I169 Reloa'Irh inl 

Differences in female and VelEI',1.J,r cA, in 1.,\seiglhts eggt,'enalc 10, SiM 
t.iI RU.HA., \11/(AI'(' O.(, . (,.'./Am ii. I F. &weight ratios occurred but, in view of the large ADA%.m .(i.119731 4mr,,,a Jtirmal ttj 'eterinary 

number of variables and the limited observations, Revearh 34, 1153 
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