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The elimination of the carrier state of anaplasmosis 
by feeding high levels of chlortetracyclines is an 
accepted control measure in anaplasmosis. Chlor­
tetracyclines in doses ranging from 1.5 to 5 mg per 
pound of body weight each day (mgAb) for sixty (60) 
to thirty (30) days, respectively, has been reported to 
eliminate the carrier state of anaplasmosis (2,4,5,12). 
Based upon reduction of CF titers, feeding low levels 
of chlortetracycline for extended periods (0.5 mg/lb 
for 120 days) has been reported to reduce the infec- 
tivity of the treated herd (3,4).

Several workers report that cattle from which 
anaplasmosis has been eliminated have exhibited 
resistance to subsequent experimental challenge 
(6,11).

This experiment was conducted to determine the 
effect of a low oral dose of chlortetracycline for an ex­
tended period (0.5 mgAb for 120 days) upon the 
carrier state of bovine anaplasmosis and to determine 
the degree of resistance to clinical anaplasmosis in 
the animals from which Anaplasma marginale was 
previously eliminated.
Laboratory Procedures:

Hematologic and serologic procedures were con­
ducted as previously reported (9,10).
Experimental Procedure:

The experiment was conducted in two phases 
which are described as follows.

First Phase. Fifteen anaplasmosis carrier steers 
and heifers, of approximately two (2) years of age 
were randomly assigned to two (2) treatment groups. 
Groups I a  and I b  consisting of ten (10) and five (5) 
carrier animals, respectively. Each group was main­
tained under controlled dry lot conditions for the 
feeding period of this experiment.

Medicated Group Ia was fed 0.5 mg chlor­
tetracycline per pound body weight each day for one 
hundred twenty (120) days. The medicated ration 
was prepared by mixing chlortetracycline with a com­
mercial feed at the rate of ten (10) pounds of 
Aureomycin® Ten D per ton of feed and was fed at
’•'Research Station, Pawhuska, Okla.
® ; Aureomycin is a trade name for chlortetracycline. The 
American Cyanamid Co., Princeton, N.J.

the rate of one pound for 100 lbs. of body weight each 
day. Each animal was individually fed to assure 
adequate consumption.

Nonmedicated Group Ib , consisting of five (5) A. 
Marginale carriers, was fed the same concentrate ra­
tion without the chlortetracycline for one hundred 
twenty (120) days. Throughout the experiment, CF 
titer and body weights were determined at two-week 
intervals. Feed adjustments were made when 
necessary.

To determine whether the carrier state had been 
eliminated, subinoculation tests were conducted at 
twenty-eight (28) and one hundred eighty (180) days 
after medication ceased. The first subinoculation (28 
days post feeding) consisted of collecting 500 ml of 
whole blood from each animal of medicated and non­
medicated Groups Ia  and Ib and injecting in­
travenously into respective susceptible recipients. 
The second subinoculation (180 days post medica­
tion) consisted of the intravenous injection of 500 ml 
of whole blood from each animal of the medicated 
Group Ia and of 10 ml from each animal of the non­
medicated Group Ib into respective susceptible 
recipients. The reduced volume of inoculum in the 
second subinoculation was to prevent an overwhelm­
ing infection noted in the first subinoculates from 
nonmedicated Group Ib .

Second Phase. To determine the degree of 
resistance in an animal from which the carrier state of 
anaplasmosis had been eliminated, the ten (10) 
animals of medicated Group Ia  and an additional five 
(5) A. marginale negative control animals (Group II) 
were challenged, 180 days post medication, with 5 ml 
of anaplasmosis-carrier blood. Daily PCV, % infected 
RBC, and CF titers were determined to compare the 
disease response of the two groups.
Results of First Phase:

The mean CF titer (logarithm io of the reciprocal of 
the highest or suspicious CF titers) for medicated 
Group Ia  and nonmedicated Group Ib is illustrated 
on Graph 1. At the start of the experiment (Day 0), at 
the end of medication (Day 120), and at the end of the 
first phase (Day 300), the medicated Group Ia  had 
mean CF titers of 2.53, 0.17 and 0, respectively. In 
contrast, the nonmedicated Group Ib had mean CF

<9

© Copyright American Association of Bovine Practitioners; open access distribution.



0 .5 % -

Days of Trial

Graph 1: Comparison of complement-fixing titers of medicated 
and nonmedicated carriers.

titers of 2.8, 1.8 and 1.66.
In both subinoculation tests (28 and 180 days post 

medication) recipients of whole blood from animals of 
medicated Group I a  remained uninfected and the 
recipients from animals of nonmedicated Group I b 
became infected with anaplasmosis.
Results of Second Phase:

All fifteen challenged animals (Groups Ia and II) 
became infected with anaplasmosis.

The disease responses in the challenged medicated 
Group Ia animals included the development of a per­
sistent positive CF titer to A. marginale ranging from 
2.51 to 3.41 (x = 2.96, SD = 0.25), a maximum % in­
fected RBC ranging from less than 1% to a high of 
11% (x = 2.6, SD = 3.42), a minimum PCV ranging 
from 14.5% to 41.5% (x = 32.60, SD = 8.96), and a 
maximum percent drop in PCV ranging from -4.5% to 
-54%(x = 22, SD = 16.5). Whereas in Group II (con­
trols) the clinical response to the infective challenge 
induced a persistent positive CF titer in all animals 
ranging from 3.41 to 3.71 (X = 3.56, SD = 0.17), a 
maximum % infected RBC ranging from 8 to 15% (x 
= 13, SD = 3.37), a minimum PCV ranging from 
8.9 to 16.5% (x = 13.35, SD = 3.42), and a maxi­
mum percent drop in PCV ranging from -57 to -74% 
(x = 64.5, SD = 7.27). One control animal died of 
an atypical case of anaplasmosis and upon necropsy 
was found to possess an atrophied spleen. The infor­
mation collected on this animal was not included in 
the data.
Discussion and Conclusions:

At the start of the feeding period (Day 0), the CF 
titer comparisons between medicated Group Ia and 
nonmedicated Group Ib were not significantly 
different. As the feeding continued, a significant 
difference (p < .005) developed at forty-two (42) days 
on feed and persisted throughout the remainder of the 
feeding and post-feeding periods, Graph 1. Within 
medicated Group Ia the CF titers at Day 0 of the trial

and Day 120 (end of feeding) and between Day 0 and 
Day 300 (180 days post feeding) are significantly 
different (p < .005). Within the nonmedicated Group 
Ib the CF titers did not significantly change.

Subinoculations from Groups Ia and Ib (medicated 
and nonmedicated) at twenty-eight (28) and one hun­
dred eighty (180) days after medication revealed that 
anaplasmosis was eliminated from the medicated 
animals (0.5 mg chlortetracycline per pound body 
weight each day for 120 days) and that untreated 
animals remained carriers.

Challenging the ten (10) animals from which the 
carrier state was eliminated (Group Ia ) and five (5) 
negative control animals (Group II) with an infective 
dose of A. marginale-carrier blood provided a direct 
comparison of the disease response between the two 
groups. The disease response to the challenge was 
quite different between the two groups. The 
reinfected medicated (Group Ia ) animals responded 
similar to A. marginale-challenged animals following 
vaccination with a killed antigen vaccine (1,7,8). The 
disease response was not as severe as that seen in 
challenged control animals. The degree of anemia, as 
shown by the PCV and % drop in PCV, was substan­
tially less than the degree of anemia exhibited by the 
challenged negative controls as shown on Graph 2. 
The maximum % infected RBC’S was also found to 
be different between the two groups, with the 
medicated Group Ia  exhibiting considerably lower % 
infected RBC’s than the control Group U (Graph 2). 
Other workers have previously substantiated the

Graph 2: Mean response comparisons between Group Ia 
(medicated) and Group II (controls) to a challenge with A. 
marginale.
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presence of this resistance found in animals from 
which the carrier state of anaplasmosis has been 
eliminated (6,11). The duration of this resistance has 
not been determined.
Summary:

Anaplasmosis carrier infection was eliminated by 
feeding chlortetracycline in a ration at the dosage of
0.5 mg per pound body weight daily for 120 days. The 
CF test for anaplasmosis gave a negative reaction on 
all treated animals 180 days after treatment ended. 
The medicated animals did not transmit ana­
plasmosis on subinoculations into susceptible 
animals at 28 days and 180 days post treatment. The 
cattle from which anaplasmosis was eliminated were 
highly resistant to characteristic acute anaplasmosis 
infections after being reinfected with A. marginale.
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For Your Library
Veterinary Endocrinology and Reproduction

Edited and with contributions by L. E. McDonald,
D.V.M., Ph.D., Professor of Physiology and Phar­
macology, University of Georgia, Athens, Georgia. 
Six contributors. Second edition.

This excellent book fills the need for a complete, 
up-to-date, and thorough work on endocrinology, 
reproduction, and animal growth. The extensive ap­
proach and economical consideration of study time 
throughout are factors which will be appreciated by 
all students of veterinary science.

Em phasis is placed on the six dom estic 
species-dogs, cats, cattle, horses, swine and sheep. A 
study of the endocrine system is made before dis­
cussions of reproduction and growth. This enables the 
reader to im m ediately integrate anatom y, 
physiology, genetics and biochemistry, and thus look 
at an organism in its entirety, with emphasis on a 
particular system. Clinical applications and con­
siderations are presented freely where their inclusion 
adds value and meaning to the text matter.

All chapters in this new edition have been updated 
in keeping with this rapidly expanding scientific 
field. Wherever possible, additional clinical emphasis 
has been added. An entirely new chapter on the 
calcium-regulating hormones-parathyroid hormone, 
calcitonin, and cholecalciferol-is an important addi­
tion to the book. Special attention has been given to 
parturition with particular emphasis on the role of 
the fetal adrenal cortex. Coverage includes the new 
steroids and the prostaglandins. Excellent references 
serve as background for review in all aspects of 
veterinary practice.

The text is especially useful to those veterinary 
students and veterinarians who specialize in 
ob ste tr ics , gyn ecology  and rep rod u ction . 
Undergraduate and postgraduate majors of animal 
science and agriculture will find the practical, 
authoritative handling of subject matter helpful in 
their further study and future applications.

493 pages, 7” x 10” . 297 illustrations, 1 in color. 
$25.00. Published October, 1975, by Lea & Febiger, 
Washington Square, Philadelphia, Pa. 19106.
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