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PROMISING THERAPEUTIC AGENTS FOR THE-

ELIMINATION OFANAPLASMA MARGINALE IN THE
 

CARRIER ANIMAL
 

K.L.Kuttler, D.V.M. 

The need'for and the implemeniation of an effective program for the reduction 
of losses due to anaplasmosis has been discussed for years by both the veterinarian 
and the livestock producer. The continuation of research progress inevitably brings 
the goal of anaplasmosis control nearer. In recent years significant progress has been 
made in the area of vaccine production 3, 11, 14 and in the development of new and 
effective diagnostic procedures1 . Both of these advances can perform an important 
function in the reduction of animal losses due to anaplasmosis. The persistant 
nature of Anaplasma infections, even after apparent recovery, creates serious 
problems when eradication programs are considered. A therapeutic approach which 
would effectively eliminate the disease agent from infected animals wil! probably 
play an important role in control programs of the future. 

For many years the tetracyclines have been the drugs of choice in treating 
clinical anaplasmosis and in eliminating the carrier state of infection. Anumber of 
workers4 , 6, 7, 13 have in the past reported on the efficacy of these drugs showing 
them to be useful and effective, The elimination of the carrier status with 
tetracyclines usually requires either daily injections for 10 or more days or a low 
level feeding program for 30 to 60 days. Both procedures are time consuming and 
expensive. A more efficient regim,.i to eliminate carrier infections would 
significantly contribute to the control of anaplasmosis. 

A program of test and treatment ap ears practical for the eradication of 
anaplasmosis in some areas of the countryI s . The problem of eradication is more 
difficult in those areas whe,,e ticks serve as biological vectors and wildlife are a 
reservior of infection. 

During the past few yearn; a new drug, in addition to the tetracyclines, has 
attracted some attention as a possible therapeutic agent. In 1965 the effectiveness 
of an a-dithiosemicarbazone (356 C 61)* in the treatment of anaplasmosis, was 
reported 2 . Since that time serveral reports have been published confirming the 
effectiveness of this agent s , 9, 10, 12. More recently favorable results have been 
reported using the a-dithiosemicarbazone with oxytetracycline** 8 . The results 
suggest that the simultaneous use of these drugs was more effective than either 
alone. 

In addition to the dithiosemicarbazone a second material, Imidocazb (3, 
3'-Bis-(2-imidazolin-2-yl) -carbaniide dihydrochloride) or 4A65,* has been tested 
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93 ELIMINATION OF ANAPLASMA MARGIIALE 

and shows promise in the treatment of anaplasmosis. 
This report will review results of studies dealing with these 3 agents, 

356 C 61, and 4A65, when used for the elimination ofoxytetracycline, 
anaplasmosis carrier status in splenectomized calves. 

calves have proven useful in these preliminary studies largelySplenectomized 
because of the characteristic A. marginale relapses which occur in treated animals 

that retain a non-apparent infection. In these experiments, calves failing to show a 

relapse within 62 days of treatment have been shown to be free of infection by 

tests, and in many instances by later re-challenge. Splenecsubsequent infectivity 
tomized calves are an abnormal system, and these results should not stand alone 

trials in intact cattle. These results are usefui to delineate the
without further 
relative activity of various treatment schedul"s, and provide the basis for furture 

studies. 

MATERIALS AND METHODS 
administered to 59 splenectomized, A. marginale-infected dairyTreatment was 

months with an average of 
type calves of mixed breeding ranging in age from 5-21 

10.8 ± 4 months. 
Groups I, II, and III consisted of 14 calves treated with 356 C 61 only (Table I). 

treated 5 times at 24 hour intervals with 5mg/kg injectedCalves in Group I were 
treated 10 times at 24 hour intervalsintravenously (I.V.). Calves in Group II were 

in Group III were injectedwith 5 mg/kg injected I.V. A total of 8 calves 
356 at varying

intramuscularly (IM.) either 3 or 4 times with 5 mg/kg C 61 
to I calf, 3 times, at 48 hour intervals; to 3intervals. Treatment was administered 


calves, 4 times, at 3 and 4 day intervals (twice a week); to 3 calves, 3 times, at 7 day
 

14 day intervals.
intervals; and to 1 calf, 3 times, at 
Groups IV, V, VI, VII, and VIII consisted of 33 calves treated with 356 C 61 

oxytetracycline (Table 2). Calves of Group IV were treated 3 times at either a 24 or 
IImg/kg oxytetracycline. Calves of

48 hour interval with 2 mg/kg 356 C 61 and 

Group V were treated 3 times at either a 24 or 48 hour interval with 5 mg/kg 356 C 
were treated 3 times at 72

61 and II mg/kg oxytetracycline. Calves of Group VI 
II mg/kg oxytetracycline. Calves of

hour intervals with 5 mg/kg 356 C 61 and 

Group VII were treated 3 times at either 24 or 48 hour intervals with 10 mg/kg 356 

C 61 and I I mg/kg oxytetracycline. Calves of Group VIII weie treated 2 times at 

either a 24 or 48 hour interval with 5 or 10 mg/kg 356 C 61 and II mg/kg 
were mixed in and diluted withoxytetracycline. The 356 C 61 and oxytetracycline 

150 ml 0.85% NaCI (PSS) and injected I.V. 
Groups IX and X consisted of 12 calves treated with 4A65 alone and in 

wascombination with 356 C 61 and oxytetracycline (Tables 3 and 3A). Calf 405 
C 61 and 44 ngjkgtreated I time with 4 mg/kg 4A05, 15 ingkg 356 

The 4A65 was injected I.M., and the 356 C01 and oxytetracyclineoxytetracycline. 
were diluted in PSS and injectod I.V. 

Calves 135 and 211) werc each treated I time, with 6 inI./kv 4A65 I M.,and 15 

mg/kg 356 ( 61 I.V. ('alves 424 and 431 were each lrc.lted I tile with 15 irgjkg 

4A05 I.M.(Table 3). 
Ireated 3 tines at 24 hourI rrrtriv-ls with 2 mg/kgCalves 217 and 24, weoe each 

5 mg/kg 356 C 61 I.V. (all 450 wa.i tliated 3 limes ait24 hour4A65 IM. and 
intervals with 5 mg/kg 4A65 IM., and 2 rnpJkg 350 U 611 V Call 24, wii trited 
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3: times at 24 hour intervals with 4 mg/kg 4A65 I.M. Calves 405 and4'13 Were each 
treated 3 times at 24 hour intervals with 5 mg/kg 4A65 I.M. Calf 265 was treated 3 
times at 24 hour intervals with 6 mg/kg 4A65 I.M. (Table 3A). I : '.
I All animals were monitored for changes in percent parasitemia, packed cell 
volume (PCV), and serum complement-fixation titers for anaplasmosis. Blood 
samples were collected for this purpose twice a week a minimum of 14 days before 
and 60 days after treatment. The relapse period is expressed as days following
treatment required for the dev.elopment, of a 1% or greater A. marginale
parasitemia. Except for 3 calves in Table 3A, infectivity trials were conducted on all 
aminals, not showing an A. marginale relapse, by an I.V. injection of 200 ml of 
whole blood from the treated animal into a susceptible splenectomized calf. With 
the exception of Group I and 11 the time at which infectivity trials were conducted 
was never less than 60 days and on an average was 87 days. Groups I and 1Iwere 
tested for infectivity 5 to 20 days after treatment. In some instances blood from 2 
and 3 calves was pooled and injected into I splenectomized calf. 

RESULTS 
The results following the use of 356 C 61 alone was presented in Table 1. 

Treatment with 5 mg/kg of 356 C 61 for 5 consecutive days failed to eliminate the 
A. marginate infection. The use of 5 mg/kg 356 C61 injected 3 and 4 times at 2,
3.4, 7 and 14 day intervals was equally unsuccessful. Treatment for 10 consecutive 
days with 5 mg/kg 356 C61 was apparently successful in removing evidence of A. 
maginale based on infectivity tests, but resulted in fatal toxicosis in every animal. 

The results of combined therapy with 356 C 61 and oxytetracycline are 
presented in Table 2. Group IV,using only 2 mg/kg 356 C 61, incombination with 
a constant of II mg/kg oxytetracycline, failed to prevent an A. marginalerelapse.
Groups V and VII, using 5 or 10 mg/kg 356 C 61 in combination with 
oxytetracycline for 3 times at either a 24 or 48 hour interval eliminated evidence of 
infection based on the absence of a relapse and negative infectivity trails. Group VI 
given similar drug levels 3 times at 72 hour intervals was less effective, and I of the 
3 treated calves developed an A. nMrginale relapse 39 days after the last treatment. 
Group VIII given only 2 injections of similar drug lewls at either 24 or 48 hour 
Interval failed in every case to prevent relapse infection. 

The results of I injection of 4A65 alone and in combination with 356 C61 and 
oxyteorscycline are presented in Table 3. All calves receiving only I injection,
shc.,,ed a relapsing infection an average of 42 t 7 days after treatment. 

The results of 3 injections at 24 hour intervals of' 4A65 alone and in 
combination with 356 C61 are presenled in Table )A, In every imstance evidence is 
present to indicate an elimination of A. wartiale. Infcttivity trials sic complete In 
4 of 7 calves, and the 3 remaining anrnials have thown no ulow 4,f rlapw lor over 60 
days. 

DICiUSSI)N AND ('()N('i tSIO(NS
A combination of oxyttraycline and IJ6 C (i apprits nie cftlottw th1 

either iven altn It would apicar fnlmull Ihse Orttills hat this iK nl repretsil
m16 thin just an additetflifti, aind that Ih#r ay he Sy(ser1netultf oPi M this 
instaince tUsnl8 the diuli levels ltpOstd, 4A ni srs s pually a vomenp ent to 
elitesi e infection hwn pwe, a w ntumbwooktm with JM C61 e 4kvq 
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when given I.V. was responsible for excessive salivation, lacrimation and labored 
breathing. These side effects appear less severe when the drug is administered I.M. 
or S.C., and the efficacy was not altered. 
. Relapses when they occur.usually do so betwcen 30-45 days. The longest relapse 

period observed io date has been 62 days. The occurrence of a diagnostic relapse 
negates the need for infectivity trials. Our experience has been that treated calves, 
failing to show a relapse within a 62 day period are consistently free of infection as 
determined by infectivity trials. 

These studies suggest that marked improvements are possible in treatment 
techniques, however much needs to be done before these drugs can be freely used 
and dispensed. Toxic side effects, tissue residues, as we'. as trials in intact animals 
are indicated. Hopefully such trials will result in the evolution of more effective and 
efficient drugs for the elimination of infection. 

SUMMARY
 
Two new drugs, a-dithiosemicarbazone (356 C 61) and 3, 3'-Bis (2-imidazolin

2-yl) - carbanilide dihydrochloride (4A,5) have been successfully used to treat 

splenectomized calves with anaplasmosis. Carrier infections were eliminated with 5 

or 10 mg/kg 356 C 61 and I I mg/kg oxytetracycline when given 3 times at either a 

24 or 48 hour interval. In addition 5 mgjkg 356 C 61 plus 2 mg/kg 4A65 given 3 
tmes at 24 hour intervals was effective in eliminating A. Inarginale infections. 
laevels of 4 and 6 mg/kg of 4A65 given 3 times at 24 hour intervals has proven 
successful in eliminating A. marginale infection. 
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TableI 

Useof, 356C 61 to llsistate Carrier Status in Oplesectomied Calves 

of 
.- t 

oeDO ato 
=k. 

Route of 
Inulio 

Pur3er 3f 
1foC'l 

Intervalof 
In 

leulti 
Toxm 

of Infectivity
Trialsclm 

oe 1 3 5 h.V, 5 24hr Failed Positive 

0~ 11 3 laY* 10 24hr. successful Ntativ 

-op 111 . 3 
" 

1... 3 end4 2.,
7and14 dov 

FailedRelapse 40 
t11de 

X.. 

*All calvel treted with356 C 61 * 10 time at the 5 ig/kg level died* apparently due to drug toxicity. 
.T. NloTeat i * IVn IhM. Intramuscularotrevenou 

Table2 

Use of 356 C 61 in Coiatio Vith Oxytetracycline togl-linste 
A NSSS Carrier Status of Iplesectoasied Calves 

-

No. of 
G~l 

orn Late es/kg 

336 Ci~J6 1 at 
Route of No.o f 

Il. 
Interval of ResultsOf 

tors 

lepa. 
Tim 
bellSong 

Iftivity 
1rial 

grow IV 3 2 11 I.V. 3 24 or 48 3/3 31.7 
hre faliL ± 14.1 5.T. 

CroupV 11 3 11 3..3 24 or 46 11/11 11/11 

GroupVl 3 ! II 1.V. 3 
hr. 

72hre 
Swccoasful 
2/3 39 

Negative 
2/3 

Sutceseful etive 

roup I S 10 II .V. 3 24or 48 M/8 " / 
bre Screaeful, Negative 

)rep VIII 1 5 or 10 I1 3.V. 214or 48 4/1 41.9 
hre failed 4 9.6 MT. 

I.V. * Istrvmoa N.T.- N o Teat
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Table 3, 

Ue ot,45 Alon and in Coubioatiog Vith; 356 C 61 to Iliainaet@ 
The ADMVjss Carrier Status of Splenectoumid Calves 

CroupI1 

1 4A65 356 C 61 	 Relapse 
Times 

CalN of No. of Reult of Ilfectivit 
Rou a lam, minlka JM Iflffj Treatmnt -. U Trial 

405 4 1 I.V. 1 Failed 42 N.T.1ag. 15 

135 6 1.1. 1 IS I*V. I Failed 54 N.T. 

219 6 1.1g. 1 15 1.V. I Failed 43 N.T. 

424 15 S.C. I Failed 38 N.T. 

431 13 S.C. i .. .. . Failed 35 N.T. 

(42 ± 7) 
Days 

* 	 Treated simultaneoualy with 44 ue/k8 o)rtetracycllne .V. 

W1. - Itraeelar l.V. - lntravemoutly W.T. - No Teat S.C. * Subcutaneouily 

Table 3 

Noltiple Iejosetiae of 4A65 Alm and In Combation With 356 C 61 to sli°lasto 
The "flUM Care r Statue of splenactomized Calves 

Croup x 

65 356 C 61 Relapse 

Calf No. of No. of Resultsof In lofettivit 
IVA@ Inoc, Inera giLUL.Rute lam, Interal Treatmnt IM FriI 

I1. "IN. 3 24 hre 5 l.V. 3 24 hra succeesful 120 Negative 

246 1 1 it. 3 24hr. 5 I.V. 3 24hr. Successful 5123 Neg tive 

450 5 1.m. 3 24 hre 2 I.M. 1 24 hr. successful >60 N.T. 

145 4 1.i. 3 24 hr.s . .. .. .. Succam fut >20 Neative 

405 5 Iji. 3 24 bre .. .. .. .. successful )90 ".T. 

633 1 I . 3 24 hr. . .. .. .. Succeeful >90 N.T. 

36) & I.". 1 24 hre . .. . . lucceseeful >120 negative 

I.1i. * tallemewlar 1.V. * lIntraveous N.T. * No Test 
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