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ABSTRACT
Two different dosages of ivermectin (25 
ppm and 100ppm) were used to medicate a 
liquid molasses feed supplement for free-
choice consumption by cattle.  Calves that 
fed on supplement medicated at 25 ppm with 
ivermectin had a 14 day mean consumption 
of 0.62 ± 0.07 kg supplement/animal/day 
producing an average dose of 15.5 mg of 
ivermectin per calf.  The mean ivermectin 
level in serum for the 25 ppm rate was 15.7 
± 2.6 ppb for days 8 - 14 of the study, and 
the peak average ivermectin blood serum 
level was 20 ± 8.8 ppb on the fifteenth day, 
one day after the last day of treatment.  

Calves that fed on supplement medicated 
at 100 ppm ivermectin had a 14 day mean 
consumption of 0.63 ± 0.14 kg supplement/
animal/day, producing an average daily dose 
of 63 mg of ivermectin per calf.  The peak 
average ivermectin blood serum level for 
the 100 ppm rate was 85.6 ± 23.6 ppb on the 
tenth day of treatment; and for days 8 - 14 
of the trial the mean ivermectin blood serum 
level was 76.7 ± 6.2 ppb.  Seven days after 
termination of the study, no ivermectin was 
detected in the serum of cattle treated at the 
25 ppm rate, while cattle treated at the 100 
ppm rate still had ivermectin detectable at ~ 
14 ppb.  Fourteen days after termination of 
treatment, no ivermectin was detected in the 
serum of cattle treated at the 100 ppm rate.  
An ivermectin blood serum level of ≥ 10 
ppb is known to control biting flies and ticks 
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on cattle, suggesting that use of a molasses-
based liquid feed supplement as a delivery 
method for systemically active drugs could 
be beneficial to the USDA-APHIS-VS Cattle 
Fever Tick Eradication Program.
INTRODUCTION
Efficacy of the avermectins at minute dos-
ages (in the µg/kg range) has proven effec-
tive against a variety of livestock arthropod 
pests.1-4  Because of the potency and relative 
safety of this class of control agents, there 
has been significant interest in the develop-
ment of novel systems for their delivery 
including boluses, implants, and injectables 
for controlling ectoparasites on cattle and 
other animals. 5-10 

The use of ivermectin-medicated corn as 
a means of treating free-ranging white-tailed 
deer has proven effective for controlling 
lone star ticks, Amblyomma americanum 
(L.)11  Because white-tailed deer will limit 
their consumption of whole kernel corn to 
approximately 1% of body weight per day, 
corn can be treated with ivermectin to pro-
vide approximately 30 ppb in the serum of 
the deer without concern of over-treatment.12  
Recently the USDA-APHIS-VS Cattle Fever 
Tick Eradication Program expressed the de-
sire to treat pastured cattle with ivermectin 
in a similar ad libitum manner.  The pos-
sibility of using medicated-corn or feed to 
deliver ivermectin to cattle was not practical 
because of variable consumption rates, the 
potential for over-consumption, and the ex-
pense of feeding corn to cattle free-choice.  
Self-limiting molasses-based feed supple-
ments are commonly used by cattle produc-
ers and can be implemented with limited 
labor and operating costs.13  Further, mo-
lasses-based liquid supplements can be fed 
in formulations that allow for safe, yet ad 
libitum, consumption.  For this reason, we 
elected to determine the potential of a self-
limiting molasses-based liquid supplement 
as a delivery system for passively adminis-
tering ivermectin to cattle.  The objective of 
the research reported here was to determine 
the level of ivermectin in a molasses-based 
liquid supplement that would be needed to 

produce adequate drug-serum concentrations 
for control of ticks and biting flies attempt-
ing to feed on treated cattle. 

MATERIALS AND METHODS 
A 380 liter (100 gal) lick-wheel feeder was 
installed in a 1 ha pasture.  Smaller (ca. 8 
liter) rectangular plastic containers were 
fitted within the liquid compartment just 
below each of the two lick-wheels of the 
feeder.  These containers were removable to 
enable more precise weighing of the amount 
of molasses supplement added and subse-
quently consumed.  The molasses-based 
liquid feed supplement used in this study 
was a product of Cargill Animal Nutrition 
(CLS 32T 2L #4633, Minneapolis, MN) and 
had 32 % crude protein with added vitamins 
and minerals and weighed 1.3 kg /liter.  
Two trials were conducted with five Black 
Angus calves weighing ca. 175 kg in each 
trial.  Calves in each trail were allowed to 
use a lick-wheel feeder filled with untreated 
molasses supplement for 10 days prior to 
substitution of the ivermectin-medicated 
molasses supplement.  Cattle were then 
allowed to feed on the treated supple-
ment for 14 consecutive days.  Total daily 
consumption of the medicated supplement 
was determined by weighing the amount of 
supplement remaining in the feeder prior to 
replenishment. 

The molasses supplement was medicated 
by adding the desired quantity of Ivomec® 
Pour-on (Merial, Rahway, NJ) to the supple-
ment while it was being stirred with an 
electric drill fitted with a propeller-like paint 
stirrer.  Batches of 18 kg of supplement were 
mixed in 20 liter containers and used to 
replenish the lick-wheel feeder as needed.  
In the first trial, cattle were given molas-
ses supplement that had been treated with 
ivermectin at a rate of 25 mg of ivermectin 
per liter (25 ppm) of molasses supplement.  
In the second trail, a different set of test 
calves was given molasses supplement that 
had been treated with ivermectin at a rate of 
100 mg of ivermectin per liter (100 ppm) of 
molasses supplement. 
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Blood samples were collected from the 
jugular vein of each animal before treatment 
and at selected times thereafter, including 
seven time points within the 14 day period 
after removal of the molasses supplement.  
Blood for serum analysis of ivermectin lev-
els by HPLC was collected in SST Vacutain-
ers®  (Becton Dickinson, Franklin Lakes, 
NJ).  Samples were analyzed using an HPLC 
method technique that enables quantification 
of as little as 2 ppb ivermectin in 5 ml of 
serum.14  Previous serum concentration data 
has shown that blood serum levels of ≥10 
ppb ivermectin are adequate for control of 
flies and ticks feeding on cattle, therefore no 
fly or tick bioassays were necessary in this 
study. 15-18

RESULTS
Calves quickly adapted to the molasses 
lick-wheel feeder during the 10 day pre-
treatment period.  Within the first day of 
making the molasses available, the animals 

were seen visiting the feeder and consuming 
molasses.  Following the adaptation period, 
the consumption of the medicated molasses 
remained uniform throughout the treatment 
period for both treatment rates. In the 25 
ppm trial, the daily consumption ranged 
from 0.51 to 0.65 kg molasses supplement 
per animal per day.  In the 100 ppm trial, 
daily consumption ranged from 0.45 to 0.77 
kg of supplement per animal per day.  
The trail using  25 ppm ivermectin resulted 
in a 14 day mean consumption of 0.62 ± 
0.07 kg treated molasses supplement per 
animal per day producing an average dose 
of 15.5 mg of ivermectin per calf.  The peak 
average ivermectin serum level was 20.0 ± 
8.8 ppb (range 8 – 30 ppb) on the fifteenth 
day, one day after the last day of treatment 
(Fig. 1).  For the last seven days of the trial 
(the equilibrium period), the ivermectin 
level in serum averaged 15.7 ± 2.6 ppb, and 
no ivermectin was detected in the serum of 

Figure 1.  Mean (±SE) concentration of ivermectin in serum of calves as a result of feeding 
on medicated liquid molasses supplement treated at either 25ppm or 100ppm. 
* Last day of access to treated molasses supplement.
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treated cattle at seven days after termination 
of the treatment (Fig. 1).  

The trial using 100 ppm ivermectin 
resulted in a 14 day mean consumption of  
0.63 ± 0.14 kg molasses supplement per ani-
mal per day, for an average dose of 63.0 mg 
of ivermectin per calf.   Consumption of the 
treated molasses resulted in a peak average 
ivermectin blood serum level of 85.6 ± 23.6 
ppb (range 58-114 ppb) on the tenth day of 
treatment (Fig. 1).  During the equilibrium 
period the mean ivermectin blood serum 
level was 76.7 ± 6.2 ppb, and no ivermectin 
was detected in the serum of any animal at 
14 days after the treatment was withdrawn. 

DISCUSSION
From these trials, it was concluded that an 
ivermectin-medicated molasses feed supple-
ment could be a useful means for passive 
delivery of the systemically active drug.  
Levels as low as 25 ppm active ingredient 
of ivermectin in the supplement produced 
adequate blood levels for controlling biting 
flies, ticks, and other hematophagous ecto-
parasites feeding on cattle.  Since supple-
ment consumption can be expected to vary 
with location, as well as formulation of the 
molasses mix, treatment protocols should 
be established by first monitoring supple-
ment consumption for 10 days then dosing 
according to the consumption rate.  

The use of an avermectin-medicated 
molasses supplement could be of significant 
benefit to the Cattle Fever Tick Eradication 
Program in South Texas.  According to regu-
latory protocol, when a pasture is found to 
contain fever tick-infested cattle, the cattle 
either must be systematically dipped in cou-
maphos at two week intervals for six to nine 
months or be examined and shown to be free 
of ticks after each of two consecutive dips 
then vacated from the pasture.  The costs of 
frequently gathering and presenting cattle 
for treatment make the prescribed six to 
nine month dipping regimen expensive for 
producers, therefore many choose to vacate 
their pastures of cattle rather than comply 
with the lengthy dipping regimen. In either 
case, the movement of white-tailed deer 

and other wild ungulates among infested 
and uninfested pastures increases the risk 
of spreading ticks to adjacent pastures.19  If 
cattle are present in these adjacent pastures 
they are usually gathered and checked for 
ticks only at the beginning and the end of 
the dipping program.  In some cases, cattle 
are vacated from these adjacent pastures 
to avoid potential infestation.  The ability 
to treat the cattle in a predictable manner 
would enable treatment of cattle in adjacent 
pastures to limit the spread of fever ticks 
without the expense of multiple gather-
ings and treatments and without the need 
to vacate the pastures.  Consequently, way 
the adjacent pastures would serve to buffer 
the spread of infestation.  The uniformity of 
consumption of the treated molasses supple-
ment by cattle provides an opportunity for 
using treated supplements as a predictable 
methodology for delivering ivermectin to 
range cattle, thereby substantially reducing 
the risk of dispersing ticks into uninfested 
areas. 
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