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ABSTRACT

Two main types of commercial implants were studied for 
their effect on weight gain in cattle. RALGRO, when implanted 
twice (once at birth and once approximately 60 days later), 
provided the greatest amount of gain. COMPUDOSE proved to 
be the least effective, but it still provided enough gain over 
the control to be economically feasable. The cattle herd 
used contained different breeds and was selected to give a 
general cattleman's test.
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INTRODUCTION

Commercial implants are quickly growing in importance
in the beef cattle industry. It seems every company has the
answer to reduced costs and increased weaning weights. In
the literature on the results of implants, every company shows
that its implant is the most efficient and economic. In this
project, I used the two most popular implants, RALGRO and 

nCOMPUDOSE , in a true cattleman's test. By this, I mean that 
I took a random sample of calves in a single beef cattle herd 
and ran the test. My purpose was to first see if implants 
produced sufficient weight gains to make up for their costs, 
and secondly, to see which implant performed better.
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LITERATURE REVIEW

HOW ANABOLIC AGENTS WORK
The active ingredient of RALGRO, zeranol, and the active 

ingredient of COMPUDOSE, estradiol-17-Beta work on the same 
basic principles. Simplified, they act to enlarge the pitui
tary gland which allows an increase of the growth hormone. 
Because of this increase, there is a greater retention of ni
trogen, thus a larger production of protein which in turn
leads to more lean meat.

Zeranol is prepared commercially from zearalanone, a 
natural metabolite of the mold Gibberella zeae (Baldwin et al., 
1982). Zearalanone is modified by Raney Nickel reduction of 
the 7-keytone to a mixture of alpha- and beta-hydroxyls, with 
concomitant hydrogenation of the olefinic junction at C-ll,
12 to yield a mixture of zeranol and talernol. Through the 
process of crystalization, a 98%-99% pure product of zeranol 
is formed (Baldwin et al., 1982). (Fig. 1).

Figure 1 Chemical structures of zeranol, zearalanone, 7- 
zearalanol, and taleranol.
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The in vivo biotransformation of zeranol has been greatly 
studied, not only in the subcutaneous administration in cattle 
and sheep but also in the oral administration in the female 
rat, dog, and rhesus monkey and in the rabbit and human. In

• all of these species, the major phase I metabolite of zeranol
is zearalanone (Baldwin et al., 1982). Zeranol and its meta
bolites are excreted both as free compounds and as conjugates 
(glucuronide and/or sulfate).

It has been shown that zeranol increases the levels of
blood sugar and insulin in steers, and in certain experiments 
the implanted animals had 3.5 times more somatotropin (the 
growth hormone) in their blood. (IMC, 1979).

Estradiol-17-Beta is a naturally occurring anabolic 
steroid, made by the ovary, from testosterone (Fig. 2).

Figure 2 - Chemical structure of Estradiol-17-Beta

Estradiol is thus one of the estrogens, and along with 
its role in regulating the activities of the female reproductive 
system, it has significant effects on other tissues in the

• body. It is not well known how these anabolic steroids affect
the tissues, but they seem to exhibit a stimulation of skeletal 
muscle growth (Lehninger, 1982).
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TOXICITY, FERTILITY AND TISSUE RESIDUE TESTS OF THE IMPLANTS
The acute toxicity of a compound is generally stated as 

the Median Lethal Dose 50 (LD-50) which is expressed in mg of 
compound per kg of body weight. The LD-50 values for zeranol 
given orally to mice and rats are greater than 40,000 mg/kg 
(IMC, 1979). This figure when compared to the LD-50 of 
aspirin in mice and rats (1.750 mg/kg) shows that the acute 
toxicity tests, (Table 1) dosages required to give toxic 
effects were very large compared to the amounts absorbed 
daily by a 200 kg steer after implantation with 36 mg of zera
nol. (Approximately 0.0003 mg/kg were absorbed per day.)
(IMC, 1979).

In fertility tests on rats, it has been shown that 200 
ppb of zeranol had no effect on the fertility of these animals. 
Tests involving several hundred heifers were conducted using 
72 mg of implanted zeranol, which is twice the recommended or 
legally cleared dosage and no adverse effects were noted.
Another experiment involved heifers which were fed zeranol at 
a dose of 100 mg/animal/day for 140 days. The heifers cycled 
normally, were bred, and all calved (IMC, 1979).

RALGRO (zeranol) has been cleared for use in food-producing 
animals by the United States Food and Drug Administration with 
a withdrawal period of 65 days between the last implant and 
the slaughter of the beef cattle. Tests with a sensitivity of 
20 ppb have not been able to pick up any residue in animals 
with this withdrawal period (IMC, 1979).
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Estradiol-17-B Tests
No information is available on the toxicity of COMPUDOSE. 

It has been cleared in steer calves, but not heifers as no 
fertility tests are available.

PERFORMANCE TESTS PROVIDED BY NON-DISCRIMINATORY UNIVERSITIES
Colorado State University (CSU) conducted tests in 1982 

on both RALGRO6 and COMPUDOSE6. With both implants, they 

achieved an increase of gain sufficient to offset the cost of 
the implant.

RALGRO implants were used continuously or intermittently 
through the suckling, growing and finishing periods. Steer 
calves implanted during the suckling phase were 20 lbs heavier 
at weaning than the non-implanted control calves. This im
planting did not affect the gain response of implants admini
stered during the rest of the growing phase. Steers implanted 
during the suckling phase but not the growing phase maintained 
the weight they gained from the suckling phase implant. More 
importantly, carcass characteristics were not altered by the 
implants (Lamm, 1982).

With these results, it was questioned whether the amount 
of implants and single implants at different times had any 
effect on the growth rate of the steers. For this test, a 
trial was conducted at Russell, Kansas, involving 77 suckling 
beef calves. One group of 18 was implanted only at birth, 
another group of 20 was implanted only at 4 mo. of age, another 
group of 18 was implanted once at birth and once at 4 mo. A
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group of 21 non-implanted calves was used as a control (Table 
2). In short, the advantage was approximately equal in the 
two groups that received only one implant and the advantage 
was doubled with the two implant group (Lamm, 1982). COMPUDOSE 
was not used in this test because it is cleared only in cas
trated steers.

Tests were also run in heifer calves, to see what the 
effects of the implants had on their reproductive cycle. Data 
from currently available research trials indicate that there 
is no adverse affect if heifer calves are implanted once with 
RALGRO at 42 days of age. However, other heifers implanted 
similarly and reimplanted three times at 100 day intervals 
suffered severe adverse effects on pregnancy rates (Table 3) 
(Lamm, 1982). Data on the effects of COMPUDOSE has not yet
been accumulated.

The University of Tennessee in 1979 and 1980 tested 
RALGRO implants in suckling calves (Neel et al., 1981). The 
results of this test with only one implant are found in Table
4. A gain of approximately 23 extra pounds per calf was
realized.

In 1980,the University of Tennessee (Neel et al., 1981) 
conducted tests on the results of using two different implan
tation sites. The results of these tests are shown in Table
5. The new recommended implant site, which is as close to the 
base of the ear as possible, improved weight gain an average 
of two pounds per animal more than the historical site located 
on the midpart of the ear on the back side. The reason for
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this is thought to be the rapid fat solubility of "zeranol" 
and presence of more fat near the base of the ear (Neel et al.
1981) .

The University of Idaho (Bonner, 1983) at Caldwell, 
provided a brochure in February, 1983, comparing a one time 
implant with COMPUDOSE and RALGRO (Table 6). The trial was 
run for 160 days and the implant advantages were 19 and 20 lbs 
per head for RALGRO and COMPUDOSE respectively.

THE ECONOMICS OF CHEMICAL IMPLANTS
The efficiacy of RALGRO implants in suckling calves has

been demonstrated in numerous research and demonstration trial
conducted by private corporations, university personnel, beef 
consultants, and producers. Numerous types of cattle as well 
as environments, nutritional regimes and management systems 
have been employed for these tests. The results assure the 
producer a predictable economic response with return on invest 
ment normally ranging between $10 to $20 per $1.00 invested 
(Cain et al., 1982). Research has also shown that RALGRO 
increases protein retention without increasing fat deposition. 
Cain (1982) regards this retention a result of the increased 
stimulation of the pituitary gland and, thus, the increased 
secretion of the animal's own natural growth hormone.

Tabulated results of one test are as follows (Cain et al.
1982) :
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Weaning weights:

non-implanted steer calves 
twice implanted steer calves

Costs and Returns:*

implants and labor 
value steer calves

Value:*

non-implanted steer calves 
twice implanted steer calves

RALGRO advantage:

over non-implanted calves

456 lbs.
496 lbs. (40 lb
response to two
implants)

$ 4.00/head (2 implants 
$65.00/hundred weight

456 x .65 - $296.40 
496 x .65 = $318.40

$22.00/head

*Costs will vary due to retailer, as will the price paid for 
the calves.
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MATERIALS AND METHODS

In this study, I used a cattle herd in Northern Montana 
consisting of 225 cows. The breeds included in the herd 
were hereford-angus cross, straight angus, straight hereford, 
as well as other varieties used in crossing including Simmental 
The bulls used for breeding were Limosin, Angus, Hereford, 
and Angus-Hereford crosses. The herd presented a cross section 
of cattle found on many of today's ranches.

The calves chosen for the test were picked at random 
throughout the calving period. The main test consisted of 
19 calves, and was broken down into four groups. The control 
group consisted of four bull calves which were not implanted 
(the bulls were castrated at branding on May 3, 1983, in all 
groups). A second group of six bull calves was given one 
COMPUDOSE implant per head. (No heifers were used because 
COMPUDOSE is not released for use on heifers.) The third 
group consisted of three bull calves and two heifer calves, 
all of which received a single implant of RALGRO. The fourth 
group consisting of four bull calves, received one RALGRO 
implant at birth and another at branding.

The two types of implants used were RALGRO, from the 
International Minerals and Chemical Corporation and COMPUDOSE,
from Elanco.

The RALGRO implants were implanted in the middle third of 
the ear (traditional site), at birth in the single implant 
group, and both at birth and branding in the double implant
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group. A RALOGUN was used to inject each implant of 36 mg 
zeranol (Fig. 3).

Figure 3 - RALOGUN, used to inject the RALGRO pellets.

The COMPUDOSE implants were injected in the same site as 
the other implanted calves (Fig. 4).

Figure 4 - Illustration of a calve ear showing the injection 
sites of the implants.
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The calves were then put to pasture with their mothers 
for approximately 5 mo. until weaning. At this time, the 
calves were weighed to determine their respective weight 
gains.
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RESULTS

The average age of the calves was 24.26 days from date 
of birth to the date of weaning when they were weighed (Table 
7) .

The control group gained an average of 388.43 lbs during 
this time period for an average gain of 1.61 lbs per day. The 
group with a single COMPUDOSE implant gained an average of 
414.97 lbs during the period for an average gain of 1.72 lbs 
per day. This resulted in 26.5 lbs more gain than the control 
group or a 6.4% increase in gain (Table 8).

The single RALGRO implant group gained an average of 
419.79 lbs during their growth period, for an average of 1.74 
lbs per day. This was an increase of 31.4 lbs over the control 
group or a 7.5% increase in growth (Table 8).

The double RALGRO implanted calves gained an average of 
439 lbs over the 241 day growth period for an average rate of 
gain of 1.82 lbs per day. This provided an increase of 50.6 
lbs over the control group or an 11.5% increase in growth 
(Table 8).
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DISCUSSIONS AND CONCLUSIONS

The results show that implants seem to make a significant 
difference in the weight gain in the cattle. The economics 
of the implants illustrate the real value.

At the time of this experiment, a dose (36 mg) of RALGRO 
cost 72 cents and a dose of COMPUDOSE cost $2.10. The price 
for calves in the fall of 1983 was approximately 64 cents per 
lb. The economics of implant use is summarized in tabular form
below:

Average Weight Gain for Growth Period (ave. of 241 days)
Non-implanted 388.43 pounds
Single COMPUDOSE implant 414.97 pounds
Single RALGRO implant 419.79 pounds
Two RALGRO implants 439.00 pounds

Costs and Returns:*
One COMPUDOSE implant $2.10
One RALGRO implant $ .72
Two RALGRO $1.44
Value of calves $ .64

*Prices will vary due to retailer and cattle buyer, these 
are only the costs which we incurred, and the price we 
were paid for calves.

Value: (of grain)
Non-implanted (control group) 
Single COMPUDOSE 
Single RALGRO 
Two RALGRO

388.43
414.97
419.79
439.00

x .64 
x .64 
x .64 
xl. 42

$248.60
$263.48
$267.95
$279.54
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Advantages (over Non-implanted calves):
Single COMPUDOSE 
Single RALGRO 
Two RALGRO

$14.88
$19.35
$30.94

As is evident by the above results, it is economical to 
use the chemical implants. Use of two RALGRO implants (one 
at birth and one at branding) seems to be the most effective
method.

The results of this study tie in very closely with other 
experiments that have been run by other major companies. The 
benefit of my procedure is that it was conducted on a straight 
field bred herd of cattle. By this, I mean that all cows had 
the same grass, hay, and grain, thus allowing the calves an 
equal chance of gain. In a sense, it was and is a real 
cattleman’s test. It provided our ranch with a reasonable test 
allowing us to decide what was the best and most efficient 
program to use. For other ranchers, I would suggest a similar 
test to determine what works best on their herd, because 
certain conditions are bound to sway a test no matter how care
ful you are, for example weather, breed of cattle, type of 
pasture etc. It is also a good idea to keep an open mind and 
be willing to try other methods when they are developed, be
cause often better ranching makes available better economical 
growth.

Early castration and deworming are also coming to the fore 
front of the ranching field. There are many studies currently
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being conducted using different combinations of implants, 
castration, worming, and even the spaying of heifer calves 
which should open the field of ranching to more scientific 
measures, but for now, this is all in the future.

Even with all of these extra weight gain techniques, 
a rancher will not be successful without the standard good 
ranching and management practices that have been developed 
through the years.

In conclusion, implanting is proving to be a very re
liable source of weight gain, in any method that is used. On 
our northern Montana ranch, two RALGRO implants proved to be
the most effective and economical.
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TABLE 1. DATA ON SUBACUTE AND CHRONIC TOXICITY OF ZERANOL

Species Sex
Route of 

Administratic
Dose Range 

)n mg/kg/day
Duration 
of test results**

Rat M-F Subcutaneous 2.25-10.0 2wks
Rat M-F Gavage# 25.0-1600 6wks
Rat M-F Diet 0.26-6.25 13wks
Rat M-F

rats eating 
controls on

Diet 0.10-20.0 2yrs After 
zeranol diets could not be differentiated 
the basis of tumor incidence.

2yrs
from

Dog M-F Gavage 25.0-1600 4wks
Dog M-F Gavage 0.25-12.5 14wks
Dog M-F Gavage 0.025-25.0 2yrs
Dog M-F

drug effect
Gavage 

: ovarian
15.0-37.5 

and testicular
7yrs

atrophy,
Signs

increase
of 

: in
size of prostate, seminal vesicals, and mucous membranes 
of the uterus.

Monkey F Gavage 15.0-75.0* * lOyrs Interim
and final sacrifices showed no signs of pathology other 
than those caused by excessive production of hormones as
in the dog.

*A 200 kg steer implanted with three 12-mg pellets absorbs 
0.003 mg/kg/day. At 75 mg/kg/day monkeys received a dose 
25,000 times higher than that received by the steer under 
recommended dosage rates.

**Only signs observed in these tests were attributable to 
estrogenic effect.
#Gavage is feeding through a tube into the stomach.
(Table adapted from IMC, 1979).
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TABLE 2 ONE VERSUS TWO IMPLANTS DURING THE SUCKLING PERIOD

Treatment
Number
calves

Gain1 
Birth to 
7/26

Gain1 
7/26 to 
10/21

Gain1 
Birth to 
10/21

Treatment
Advantage

Non-
implanted 21

One RALGRO 
Implant(4mo.)20

One RALGRO 
implant
(birth) 18

Two RALGRO 
implants 18
i = pounds

25.12

245.6

263.3

264.2

131.6

165.6

147.4

163.7

328.8

411.2

410.4

428.9

plus 28.4

plus 27.9

plus 46.1

Test done at Russell Kansas using 77 steer calves. 
(Table adapted from W.D. Lamm and CSU, 1982) .
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TABLE 3. PERFORMANCE OF HEREFORD HEIFERS IMPLANTED WITH 
RALGRO®

Item
No.

Implant
Implant at Multiple
42 days Implants

No. of heifers 24 26 25
Age at 1st implant, days 40 45 43
Weight at 1st implant, lbs. 140 142 135
Weight at start of breeding,lbs. 490 500 523
Exhibited heat, % 54 65 60
Pregnancy rate, % 46 50 4

Trial conducted on native range. Breeding season was 55 days
using Angus bulls. Okla. Agric. Exp. Sta.

(Table adapted from W.D. Lamm and CSU, 1982).
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TABLE 4. THE EFFECT OF IMPLANTING RALGRO® ON THE PERFORMANCE 
OF SUCKLING CALVES

Treatment
Control Implanted

Number of calves 50 136
Days 115 115

Initial Wt. (lb.) 208 208
Final Wt. (lb.) 358 381

Gain (lb.) 150 173
Average Daily Gain (lb.) 1.30 1.50
Advantage due to Implanting

Gain (lb.) - plus 23
Percent (%) — 15

Results are weighted average of 5 trials with suckling 
calves. Trials were conducted during Spring and Summer of 
1980. Calves ran with dams, and were not creep fed.
Trials were conducted in Van Buren, Rhea, and Lewis counties. 
(Table adapted from Neel et al., and Univ. of Tenn., 1981)
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TABLE 5. THE EFFECT OF IMPLANTING RALGRO® AT TWO SITES ON 
THE PERFORMANCE OF SUCKLING CALVES

Implant Site
Control Historical Recommended

No. of Calves 78 76 84
Initial Wt. (lb.) 212 219 210
Final Wt. (lb.) 377 402 395
Gain (lb.) 165 183 185
Average daily gain 1.38 1.52 1.54
Advantage Due to Treatment

Gain (lb.) - plus 18 plus 20
Percent (%) - 11 12

Results are weighted average of 4 trials with suckling calves. 
Trials were conducted during Spring and Summer of 1980 and ran 
for 120 days. Calves ran with dams and were not creep fed. 
Trials were conducted in Coffee, Sumner, Humphreys, Lauderdale, 
and Shelby counties. Hist, site is on the middle third of the 
ear about an inch from the base.
Recomm. site is at the fatty part of the ear close to the base 
of the ear.
(Table adapted from Neel et al., and Univ. of Tenn., 1981).
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TABLE 6. THE COMPARISON OF THE PERFORMANCE OF SUCKLING 
CALVES IMPLANTED WITH RALGRO0 OR COMPUDOSE®

160 DAYS
Item Control RALGRO COMPUDOSE
Number of steers 15 15 15
Initial Wt. (lb.) 306 295 290
Final Wt. (lb.) 625 633 629

Total Gain (lb.) 319 338 339
Average Daily Gain (lb .) 1.99 2.11 2.12
Implant Advantage, lb. /head - plus 19 plus 20

Results are due to only one implant of each brand.
(Table adapted from Dr. J.M. Bonner and Univ. of Idaho, 1983)
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GROUPS TWO, THREE, AND FOUR
TABLE 7. WEIGHT GAIN RESULTS OF THE CONTROL GROUP AND

Sex*
Calf
No.

Birth
Date

Birth
Weight3

Weaning
Weight3 Implant*3 Gainc

Days
Old

Gain
Dayc

B 26 3/25 85 482 none 397 246 1.61
B 73 3/21 58 468 none 410 250 1.64
B 124 3/30 75 433 none 358 241 1.49
B 169 3/27 75 489 none 414 244 1.70

B 16 3/11 75 540 1 C 465 260 1.79
B 101 4/10 75 443 1 C 368 230 1.60
B 114 3/22 75 489 1 C 414 249 1.66
B 205 3/29 75 500 1 C 425 242 1.76
B D2 3/9 75 471 1 C 396 262 1.51
B D8 3/31 80 562.25 1 C 482.25 240 2.01

H 79 3/25 70 476 1 R 406 246 1.65
H 115 3/27 85 515 1 R 435 244 1.78
B 15 5/1 85 431 1 R 346 209 1.66
B 135 4/30 75 511 1 R 436 210 2.08
B 156 4/22 80 411 1 R 331 218 1.52

B 84 3/20 60 578.5 2 R 518.5 251 2.07
B 126 3/18 75 530 2 R 455 253 1.80
B 180 3/31 65 460 2 R 395 240 1.65
B 189 3/22 85 517.75 2 R 432.75 249 1.74

*B-bull calf, H-Heifer calf
a Weight in lbs.
b 1 C-one COMPUDOSE, 1 R-one RALGRO, 2 R-two RALGRO.
c Weight in lbs.
The trial was run in Liberty County in Northern Montana. The 
calves ran with the dams and were not creep fed. The implants 
were given in the traditional areas.
The trial was run for an ave. 241.26 days.
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GROUP
TABLE 8. THE ADVANTAGE OF THE IMPLANTS OVER THE CONTROL

Control 1-C 1-R 2-R
No. in group 4 6 5 4
Initial Wt. lb. 73.25 75.8 79 71.25
Final Wt. lb. 468 500.9 468.8 521.56

Total Gain lb.* 388.43 414.97 419.79 439.0
Ave. Daily Gail lb. 1.61 1.72 1.74 1.82
Implant Advantage

Gain lb. - 26.54 31.36 50.57
Percent (%) - ■ 6.4 7.4 11.5

*Total gain is based upon the ave. 241.26 day growth period 
in order to get better statistical data. The final and 
initial wts. are actual averages from the above table. The 
abbrev. for the implants are the same as in Table 7.
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