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Efficacy of Oxytetracycline and
a Dithiosemicarbazone in the Trcatment
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 Anaplasme marginale carrier state in splenecto-
mized calves was suppresscd 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
and control of anaplasmosis. A program
of “test and treatment” has been pro-
posed,®!* and pilot studies utilizing this
principle are currently in progress.®

The value of tetracyclines in the treat-
ment of anaplasmosis has been estab-
lished.*51® 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 282 have reported on the
use Of a dithiosemicarbazone (356C61)*
to treat anaplasmosis. In preliminary
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experiments, treatment with 356C61 suf-
ficient to eliminate infection proved to
produce toxic effects.:” 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.”

The purpose in the present study was
to administer oxytetracy«line and356C61,
separately and together 11 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-infecled Holstein-
Friesian calves ranging in age from G to 18
months,

Group I consisted of 5 calves treated with
366C61. The drug was diluted in 200 ml.
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TABLE 1—Results of ];reatment of Anaplasma-infected Splenectomized Calves with Oxytetracycline and a Dithiosemicarbazone (356C61)

Treatment
Parasitemia Duration of Oxytetracycline 356C61
Calves at the time  parasitemia be- _ Interval Relapse or
of treatment fore treatment Dose Dose No. of between Results of observation
No. Age (mo.) (o) (days) (mg./kg.) Route (mg./kg.) Route injections  injections treatment time (days)
Grour 1
119 18 1.0 74 . 5 LV. 3 48 hr. Relapse 48
140 10 0.2 81 - 10 LV. 3 48 hr. Relapse 48
174 6 7.0 49 - - 5 1.M. 4 4 days Relapse 45
176 6 2.0 49 . . 5 LM, 4 4 days Reiapse 49
180 6 1.0 49 — e 5 M. 4 4 days Relapse 45
Average 9 2.24 60 47
Grour IT
244 6 2.0 40 11 LV. 3 24 hr. Relapse 14
206 11 0.3 26 11 LV, 3 24 hr. Relapse 14
242 6 10.0 18 11 Lv. 3 24 hr, Relapse 17
Average 8 4.1 28 15
Geovur 11T
141 7 0.6 37 11 LV. 5 Lv. 3 48 hr. No relapse 120
197 10 3.0 102 11 LV, 5 LV. 3 48 hr. No relapse 120
18° 11 0.1 ™ 11 LV. 5 IV. 3 48 hr. No relapse 120
426 9 0.6 67 22 LV. 5 LV. 3 48 hr. No relapse 120
421 [} 2.0 46 22 1.V. 5 LV. 3 48 hr. No relapse 120
500 9 64.0 6 2 LV. 10 LV. 3 24 hr. No relapse 120
Average 9 12.0 56 120

LV. == intravenocus roule; .M. = intramuscular roule.



TABLE 2—Iinfluence of Treatment with Oxytetracycline and a Dithiosemicarbazone on
Packed Ceil Volumes (PCV) and Complement-Fixation (CF) Test Responses of Anaplasma-

Infected, Splenectomized Calves

Item

Group I

Avcrage ey at time

of treatment (44) 18
Average Pcv at 40 days
efler treatment (4;) 3

Average CF titer at

time of treatment 1:160
Average time required
for cF titer to de- Titer
crease below 1:5 (days) relainad
Average Cr titer at 61
1:40

daya after trentment

“Growp Il Group DU Significance
15 20 N.8.
P < 0.01;
20 30 DS, 3.4
1:127 1:90 N.S.
Titer 61 - 28
retained (8.D.)
1:67 <16

Group 1 = 6 calves treated wilﬁ 7.'!5(‘;(‘61 'mr)ly; group 11 == 3 calven treated with oxyletraucycline only;
group Il = 6 calves treated simultaneously with 356C61 and oxytetracycline; N.8, = not significant;

D.R.S. = difference required for significance,

of physiologic saline solution (pss) (0.859,

NaCl) and injected intravenously (Lv.) or
was nondiluted and injected intramuscu-
larly (1m.}. Calf 119 was given b mg./ke.,
administered 1.v., 3 times at 48-hour inter-
vals; calf 140 was given 10 mg./kg., admin-
istered 1v., 3 times at 48-hour intervals;
calves 174, 176, and 180 were given 5 mg./
kg., administered 1M, 4 times ac 4-day
intervals,

Group IT consisted of 3 calves treated
with oxytetracyceline. The drug was diluted
in 200 ml. of rss. Calves 244, 206, and 242
were given 11 myg/kg., administered 1v, 3
times at 24-hour intervals,

Group I1I consisted of 6 calves treated
with oxytetracycline and 356061 simultane-
ously. The dose of cach drug was added to
and mixed in 200 ml of rss and injected
1v. Calves 141, 197, and 188 were given
oxytetracycline at the dose of 1Y my kg,
and 356C61 at the dose of & my./kg., ad-
ministered Lv., 3 times at 48-hour intervals;
calves 426 and 421 were given oxyvtetracy-
cline at the dose of 22 mg./kg. and 356061
at the dose of b mp /kg., administered v,
3 times at 45 our intervals; calf K0 was
given oxytetracycline at the dose of 22
mg./kg. and 3660461 at the dose of 10 mg./
kg, administered v, 3 times at 24-hour
intervals.

Complement-{xation (ci) tests to deter-
mine the presence and titer of specific A,
marginale serum antibodics, rev, and para-
s.temia, as delermined by examination of
Giemsa-stained blood smears, were done
to c'etermine existence of A, marginale in-
fection ir treated calves. A reerudesceence
of anaplasmosis was assumed when parasit-
emia (1, of red blood cells were infected)

September, 1971

recurred. In the absence of relapsing para-
sitemia, treated calves 141, 197, and 188
were tested for infectivity by inoculating
200 ml. of their whole blood into each of 3
Ao marginale-susceptible,  splenectomized
calves,

Results

The response of infected calves treated
with oxytetracycline and 356C61, sepa-
rately and together, is presented (Table
1). Those calves given 356C61 or oxy-
tetracyceline separately had evidenee of
relapsing infection, Based on results
of examination for parasitemin, calves
treated with 366C61 had an average re-
lapse period of 47 days, which was sig-
nificantly longer than the average of 15
days oceurring in calves treated  with
oxytetracveline,

When both drugs were injected simul-
tancously, signs of relapse were not evi-
dent in any of 6 calves for 120 davs,
Calves 141, 188, and 197, treated with
hoth 356C61 and oxytetracyeline, were
apparently free of infection ns determined
by inoculation of blood in 3 susceptibis,
solencctomized calves,

The results of treatment as reflected
hy vev and e titers are presented (Ta-
ble 23, All calves had marked inereases
in pev 40 days after treatment. 'This in-
crease was sipnificantly greater in enlves
of groups [ and HI. A positive cr titer
(1:5 or over) disappeared in group 111
calves on an average of 61 + 28 days
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after treatment. Decrease in antibody
titer was evident in calves of groups 1
and IL

Discussion

In previous studies,” L.v. administration
of 356C61 on H successive days at ihe
dose level of 5 mg. kg, did not eliminate
infection from splencctomized calves. Ad-
ministration of oxytetracyeline each day
at the dose level of 11 mg. kg, for both
6 and 10 days pave similar results, It
was notl surprising that, in the present
experimient, administration of 356061
and oxytetracyeline separately also did
not remove infection, In 1instance (ealf
140), the dose level of 356061 was dou-
bled to 10 mg. ki, but this did not alter
the relapse time.

In all instances, 3 injections of hoth
druys at cither 4582 or 248-hour intervals
were suceessful in eliminating evidence
of infections for as long as 120 days, The
absence of infiction in the 3 calves
tested for infectivity, plus the prolonged
test-negative status of others, could indi-
cate that carrier infections were removed
by this treatment.
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