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Efficacy of Oxytetracycline and 
a Dithiosemicarbazone in the Treatment 
of Bovine Anaplasmosis 
K. L. Kuttler, D.V.M., Ph.D. 

SUMMARY 
The combination of a dithiosemicarbazone (356C61) and oxytetracycline

proved more efficacious in the treatment of anaplasmosis than did either drug 
administered alone. The Anaplasma marginale carrier state in splenecto
mized calves was suppressed for as long as 120 days and was possibly 
eliminated by 3 injections of 356C61 (5 mg./kg.) and oxytetracycline (11 
mg./kg.) given simultaneously at 48-hour intervals. 

The need for an inexpensive, efficient, 
and simple treatment to eliminate the 
carrier state of A. marginale in cattle is 
increasing as more serious considerations 
are given to the possibility of eradication 
snd control of anaplasmosis. A program
of "test and treatment" has been pro-

,posed, 11 and pilot studies utilizing this 
principle are currently in progress.6 

The value of tetracyclines in the treat-
ment of anaplasmosis has been estab-
lished.48510 Elimination of carrier infec-
tions requires multiple injections of large 
volumes of drug or a relatively long pe-
riod of oral therapy. Both methods can 
become costly in both money and time. 
Several workers 2.,, have reported on the 
use of a dithiosemicarba7,one (356C61)* 
to treat anaplasmosis. In preliminary 
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experiments, treatment with 356C61 suf
ficient to eliminate infection proved to 
produce toxic effects.17 The administra
tion of smaller amounts resulted in the 
elimination of parasitemia and the in
crease in packed cell volumes (Pcv), but 
was followed in 30 to 50 days by a relaps
ing A. margincle infection. Treatment 
with 356C61 at the dosage level of 5 mg./
kg. each day for 5 consecutive days did 
not eliminate the carrier infection. 7 

The purpose in the present study was 
to administer oxytetracy line and356C61, 
separately and together in different dose 
concentrations, at different intervals, and 
for different periods in order to elimi
nate the carrier infection. 

Materials and Methods 

Treatment was administered to 14 sple
nectomized, A. marginale-infected Holstein-
Friesian calves ranging in age from 6 to 18 
months. 

Group I consisted of 5 calves treated with 

356C61. The drug was diluted in 200'ml. 
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TABLE 1--Results of Treatment of Anaplasma-lnfected Splenectomized Calves with Oxytetracycline and a Dithiosemicarbazone (356C61) 

Treatment 

Parasitemia Duration of Oxytetracycline 3,56C61Calves at the time parasitemia be- Interval Relapse orof treatment fore treatment Dose Dose No. of between Results of observationNo. Age (tmo.) (%) (days) (mg.ikg.) Rute (mg./kg.) Route injections injections treatment time (days) 

Guou, 1 
119 is 1.0 74 5 I.V. 3 48 hr. r.elapse 48140 10 0.2 81 10 I.V. 3 48 hr. Relapse 48174 6 7.0 49 .5 I.M. 4 4 days Relapse 45176 6 2.0 49 5 I.M. 4 4 days Relapse 49180 6 10 49 5 I.M. 4 4 days Relapse 45 

Average 9 2.24 60 47 

Gnoup II 
244 6 2.0 40 11 I.V. ............ 3 24 hr. Relapse 14
206 11 0.3 26 11 .V. ............ 3 24 hr. Relapse 14
242 6 10.0 18 11 .V ........ 3 24 hr. Relapse 17
 

Average 8 4.1 28 15 

GRouP II> 141 7 0.6 37 11 1.V. 5 LV. 3 48 hr. Norelapse 120197 10 3.0 102 11 I.V. 5 I.V. 3 48 hr. No relapse 1201W, 11 0.1 77 11 LV. 5 I.V. 3 48 hr. No relapse 120C.. 426 9 0.6 67 22 I.V. 5 I.V. 3 48 hr. No relapse 120421 9 2.0 46 22 I.V. 5 I.V. 3 48 hr. No relapse 120< 500 9 64.0 6 22 I.V. 10 I.V. 3 24 hr. No relapse 120 

Average 9 12.0 56 1M 
Lv. = intravenous route; IM. intramuscular roule. 
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TABLE 2-Influence of Treatment with Oxytetracycline
Packed Cetl Volumes (PCV) and Complement-Fixation (CF)
Infected, Splenectomized Calves 

Item 

Average i'cv at time 
of treatment ('A0) 

Average lv at 40 days
after treatment (',i ) 

Average C"tiler at 
time of treatment 

Average time requirel
for co titer to de-
creaBe below 1; 5 (laya) 

Average CF tiler at 61 
days after treatment 

Group 1 5, calves 

Group I Gronp i 

1H 15 

31 20 

1:160 1:127 

Titer Titer 
retained retain&] 

1:40 1:67 

3 times at 4h our itervtils; calf 50W wvls 
given oxytetracyclin, aitthe dose of 22 
mg./kg. and 35(;( 'Il tt 
kg., adininistered IV., 
intervals. 

Complehrielit-Sxaltion 
mine fh presence aind 

till' dos' of It hig./ 
1 lilnis at 2t-hltir 

(cI,) tests to dtet'r-

titer of sliecific A. 
morginale st'rini llitilx)lih, i,cv, and palral-

s:'-miia, isdeterinned by t'Xalllinlitiol If 
Giemrisa-stinetl blood slilt,.irs, were tone 

and a Dithlosemicarbazone on 
Test Responses of Anaplasma-

Group Ill Significance 

20 N.S. 

P < 0.01; 
34) D.ItS,, 3.4 

1:D0 N.S, 

61 :--28
 
(S.D.)
 

< 1:5 

treatedwith M(lAI only; group i = 3 calves treated with oxyleiracycltne only; 
group Ill = c treated withralves simtiltan"-umly 

difference
D.R.S. = required for signilicance. 

of physiologic saline solution ( ss) (0.85,, 
NaCI) and !njected intravenously (iV.) or 
was nondilut(ed and injected intraniOscu-
larly (I.M.). Calf 119 was given 5 ing./kg., 
administered L.V., 3 tinies at 118-hour inter-
vals; calf 140 was given 10 nt1g./kg., admin-
istered jv., 3 times at 48-hour intervals; 
calves 174, 176, and I6O wore given 5 ng./ 
kg., administered iM., 4 tines mt 4-day 
intervals. 

Group II consisted of 3 calves. treated 
with oxytetracycline. The drug was diluttd 
in 200 nil. of i,-s. Calves 2,11, 20(1, and 242 
were given It Ing./kg., adivilistert'd I.N. 3 

times at 24-hour intervals. 
Group III consisted of G c.tlves treat,ed 

with oxytetracyclineantl 51d(;1 si356l0:;n-a 
ously. The (lose of each drug w;s aded to 
and mixed in 2(9) fill. of ls; antI initt'td 
LV. Calves 141, 197, and 188 wetr 1,iv.ll 

3.5";Ct1 oxyletracycline; = not signiflcant;and N.,. 

recurred. In the ahsence of relapsing para
sitemia, treated calves 141, 197, and 188 
were tested for infectivity by inoculating 
2(X) nil. of their whole ilitod into each of 3 
A. flrginwle-slsc(i)tih,, splenectomized 
calves. 

Results 
The response of infected calves treated 

with oxytetracycline and 356C61, sepa-

With tget r, a n te e356'1, 
raty and together, is prested (Table 
1). '[hose calves given 356C6 1 or oxy
tetracycline separately hall cvidhnce of 
rtlalpsing in fect'ion. BlasetI on results 
of texmimilion for Imirasilnia, calves 
treated with 35;C6I had ai average re
lps'c lcriod of 17 days, whirlh was sig
nifictnlly ltnger than the, average, of 15 

oxytetracycline at th' (lose of I lt.!i (d;tvys occurring ill ('alves trcatel with 
and 356C I it the dose (of 5 ing./k,., ad- oxVt c Ilcyline. 
ministered iL,.,3 tines at ,8.ahtnr intervals; \Vhei I, h th'ugs wt'rt, injt'ch'd siiul
calves 426 and 421 were givten oxvtetrac v- sgw 
cli'r.e itthe dose of 22 lig./kg. ;tntl :15(('1 ' llt(ttlsl', signts of re'hlips, wt'rc l !vIGCO
at the dose of 5 tn./kg., mlniislered v., t]fitill ali, vlf 6 calves foir 120 days. 

(' t ! I, and 197, lreatcd whIv( 188, 
hot1 85;i(i I ital oxytetracycline, were 
alilarntliy fre' 
I, illoclilatioll 

sohllclolliizc 

The restilts 
ltv i1,v anid cl 

f infection isdeftermilned 
if lood(h(t ill :3 ,lvwept'lptihio, 
I'1tilves. 
tf t1il'atliltllt i s rl'flected 
Iillr. arc ltret't'li (Ta-

Ith, 2). All calve htui ldiltrltd increases
 

Ill I'cv .10 (ltys tttr trealnint. This in-

Significantly gretelr ill 

fection in treathd catlves. A recrlldescetle of gtlpsi I anld Ill. A po-sifive cI titer 
of allaphrlrsilltsis was assililiid when ilariisit- (I:,5 otr ov'r) (lisnallart'd in gr(lp I1 
emia ( 1% of red blootd cells were infectedt) calves oti ll average of 61 28 lays 

to C.eternine e'xiste'nce orf A. maorlgiiaib in- (4t1'as sVi calves 
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after treatment. l) ecrease in antibody zone in Cattle. Am. .J. Vel. Item., 31, (Aug.,
titer was evident in caives of groups I 11)70): 1493-1495. 
and II. 2. Ilarrdt, 1'. A., luevenridge, E., Brailley,1. 1,, Brown, I'. (L 1)., Itluliy, S I. N., 

iirkt,, M. I, Nel), I. A., Smith. It, and
Discussion Vihd., J. K. M: Iliolhgicil Alivities of Somecni, 

In previous studies," i.v. ad(inhk;tration !)65,t) 11.10-1341.
of 356C6I on 5 SI 'e.s-ive (lays at dw 3 Itrock, W. E., I'vtarson, ('. C.,; and Kliewer, 

,,-~i~l( ha~ms.Nature, 206,. (June, 

1.0.: Atnila (si ( toh y 'l'v,t nid Subdose level of 11mg.,g, did not. eliminate s'ent I Iratment t with (hlort,,travcvline.infection frontiishln(cttoniz(qj ('al ts. At- Proc. 62nId Aim. MN' 'tiiog U.S. l.ive tiw'k San.
ministration of oxvttracyclins, 4,'wh f]lay A., 1,5,h.(9f,): ,I;t-7(" 4., 17m ,14-,L. 1',, Farlev, If , a nd (;dlhiger, If .:at the (lose lvl of II Ing./ l(g. for both Thte Io-of Atiretiyvini it Aiialdpiltmosim
5 and 10(d lays gave simnilar resltills. it N,tih Am. Vvt, 3'., (Aug, i9'il): fi17 5.19. 
was not 5 I,,to, I. E, iod Vulf, IU : Aiilitlsurpriing that, in th plresnlt. (%luri. I I I "ill mnnj,I)fhtlo rov Aiirvoinvn. 
experilent, a(linistratiolin of :Jrt;(T I North Am \Wt, 3:1. lio, I9,52): 1010.Iand oxytetrali'yrline separately al.o Jil 1; h I ,,,,. I.'. IF7;JrI ,\ii AlFaliiFls:llti Iroc'.i!lt.tiin IM Aiiiio Ihtitlh A.,
lot ililOVi, iif lion. In I1ilitallit (calf i,Ar. (Alm 11 11 ()): A
140), the d:,, lev(,Ilof I,60;(I was iloar- "7 Iultri. K. L. ill Alni. . .: ('oil
bled to loa! t t i il
1M ti111k, . t:thit t1 li, t ill h1i l iil litr ; ot t Atitipile llthlie relapsew tiati. ' l li 


Ill all iiistici .s'a :1 iliiqe iolls of bth 

rmlllIooilti m ill S plvli, tttiiileud ('lilves. 

i I ,, Vt St'A. II, ,iilv, IM,): :339:312 
ru aithlr Ig- oir 2l-hoIr ilterval. ittihr, K I . d, mltti, If :
litt , A 'ro-


With, sII(i .111,toII III (liiihiiiLtJill;I ., iI IcIC 
 I,.. I l t I it illittilt .,I ,i ResLt Vet.1 1 h 

ilifitliltf I'test-Ilicglitive' f llthl t ihil Xi,tilt, Ill.ctim , of tiao~~ll. .r. , ,'":i fill,- pD,.,,,l mwj:H /o,. If,'N" , Oi 11. 119(A1"): 

late that (silier iltilvifiop.l i, iolVlll 10 I,\i%C lil rih ," I' .1 . tl I (ithr, ,I 11 l heb~y thuis trainailt. AppirloctitI ilithm () th lAlilttiil(~im(Ciihi "f1ihi, %%th Aii ti c4~li' Vo+'l hlvdll, 48,
References Ill..., ,,i)J(, i:' 18.1

1. Adhr.:im. L . mill i l vlr, K( 1, : Ti 1I.ilin \WlPrn,.hc-her, V. It "iiriha. Confli Still.itiv ,501 NOi .Aiiilwiiisi~ 
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