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INTRODUCTION

One of the major problems of the dairy industry today is that of
raising sound and healthy herd replacements, It is generally conceded
that there is approximately a 25 per cent turnover annually in dairy
herds., Experienced dairymen prefer to raise their own replacements,
since this has been proven to be the most profitable procedure in the
long-run for obtaining the strong, healthy type of animal desired. The
raising of calves is a complex problem which requires good sanitary feed-
ing and management practices by the dairyman,

The most critical period in the life of the dairy calf is probably
the first four to eight weeks of life, It is during this period that the
calf is very susceptible to diarrhea, pneumonia, and various other disorders,

A study by Herman (25) illustrates the importance of good management
of the young calf, In this work it was reported that a very high per-
centage of calves died after birth unless they received colostrum, A4 long-
time study by Wing (66) revealed that of 644 calves born, 10,.5% died under
three months of age, A ten year average of the calf losses in the Cornell
University dairy herd showed that 11% of the calves born in good condition
soon died (53), Data from the Nebraska University dairy herd revealed
that 14,7% of the calves died of disease during the first 2 years of life
(17). It has been reported that there is a slightly higher mortality rate
in female calves than in males (44)., These studies illustrate the seri-
ousness of calf losses on American dairy farms and emphasizes the desira-
bility of developing calf raising methods which will produce stronger,
more viable dairy calves,

Various antibiotics have been supplemented to calf rations in an
attempt to produce an increased immunity and help the calf survive through

the eritical stages of early life, Such antibiotics as terramycin and



aureomycin have been shown tc have a favorable effect upon dairy calves,

4s far as calf mutrition is concerned, aureomycin is the antibiotic under

most intensive investigation by research workers at the present time,

This antibiotic has been shown to reduce the severity and incidence
of scours as well as to stimulate the g;owth rate of young calves, The
definite mode of action of aureomycin in producing a favorable effect
upon growth is not known, While it has been shown that oral administra-
tion df aureomycin is effective in reducing secours and stimulating grg;th,
there is a question as to whether or not aureomycin might result in the
same effect when given parenterally.

The purpose of this.trial was to study the effects of different

levels of aureomycin when administered orally, subcutaneously and intra-

muscularly,
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REVIEW OF LITERATURE
The antibiotic aureomycin was first described by Duggar (19) in
1948, It is derived from a species of the actinomycetes, which is

designated Streptomyces aureofaciens and is an organism of the soil,

The value of aureomycin as a chemotherapeutic agent in human medicine
and as a growth stimulator in animal production has been investigated
intensively during the past few years.,

Many research workers ( 2, 9, 2%, 33, 34, 37, 39, 49, 50) have
shown that small amounts of aureomycin is effective in stimulating the

growth rate of dairy calves.
The Effect of Aureomycin Upon Dairy Calves

McGilliard et al (37) observed that daily bodyweight gains were
twice as great during the first five weeks of life for calves receiving
70 mg, of aureomycin daily as compared to calves receiving no antibiotie,
Loosli (34) reported that calves receiving aureomycin gained 22% more
rapidly during the first eight weeks of life than calves which were not
fed the antibiotic. The calves receiving aureomycin also required approX-
imately 9% less feed to make a unit of gain and exhibited a reduced
incidence and severity of scours, Rusoff (49) found that aureomycin
stimulated the growth of 14 week old dairy calves by approximately 36%
over the control animals for the first 6 weeks on trial, After 8 weeks
the growth rate of the aureomycin fed calves decreased to 8% over controls
and declined gradually until at the end of the 20 week experiment there
was no difference in the total growth of calves receiving aureomycin and
controls,

Murdock et al. (39) observed an increased gain in calves receiving

aureomycin the first six weeks of life over calves not fed the antibiotic.
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By the end of 12 weeks there was no significant difference in weight
gains between the two groups. These investigators reported no difference
in the incidence of scouring,

Morrison and Deal (38) obtained results that are not entirely in
agreement with other studies., They observed no difference in weight
gain, feed consumption, incidence of scours and general health in calves
fed aureomycin at‘the rate of 1% of the dry matter content of the milk
for two weeks. The fact that small gains are made by calves the first
two‘weeks, and that scours were not a problem in the experiment were
offered as a possible explanation for these results,

Bloom and Knodt (10) observed no great differences in the rate of
bodyweight gains, in the consumption or utilization of feed by dairy
calves when levels of aureomycin ranging from 20 to 154 mg, were added
daily to milk replacement formulas and to calf starters.

Rusoff and Davis (48) reported that the growth of Jersey and Holstein
calves through 16 weeks was increased approximately 20% over the controls
by the feeding of aureomycin, The pure aureomycin prevented the onset of
scours, Microscopic examination of the rumen contents failed to reveal
any effect of aureomycin upon the flora of the rumen,

Bartley et al, (3) obtained an increase in the growth rate of calves
when aurofac (containing 5 mg, of aureomycin per gram) was fed to the
calves at the rate of 3 grams per 100 lb, bodyweight up to 12 weeks,
These workers reported a loﬁer incidence of scours and a better physical
condition in the calves receiving the aurofac,

Voelker and Cason (60) reported more rapid gains in calves on pasture
receiving an aureomycin -Bj, supplemeht than control animals, No harm-
ful effects were observed from the feeding of 250 mg., of pure aureomycin

daily plus 2,5% aurofac in the grain, Bacteriological studies of the
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colon material failed to show any consistent differerices in the popu-
lation of bacteria due to antibiotic feeding,

Murley and associates (40) observed beneficial results in growth
and efficiency of feed utilization by supplementing 80 mg, of crystal-
line aureomycin daily per head to young calves on various practical and
restricted diets,

Clawson et al. (14) obtained greater gains in calves fed 80 mg,
aureomycin HC1l the first ten weeks of life than in calves not receiving
the antibiotic,

Hibbs and Conrad (26) found that feeding calves aureomycin up to
12 weeks resulted in greater weight gains, higher feed intake and more
efficient utilization of feed, The calves receiving aureomycin main-
tained a higher blood sugar level than the controls from the eighth to
the twelveth week,

Loosli and Wallace (32) obtained a significant increase in the
growth rate of calves fed milk substitutes by the addition to the ration
of either crystalline aureomycin HCl or an 4 P F supplement containing
aureomyein, Both the 4 P F and crystalline aureomycin were effective
in reducing the severity and incidence of scours during the 8 week trial,
It appeared that the antibiotic was responsible for the beneficial effects
obtained since the aureomycin alone gave essentially the same results as
the A P F supplement, Bloom and Knodt (9) also obtained beneficial
results from feeding an aureomycin -B;, supplement in the milk replacement
formlas of dairy calves., These workers noted that the greatest increase
in growth rate occurred during the first four weeks of life, They
observed that pure By, alone did not stimulate growth., MacKay et al,
(35) observed an increased growth in calves receiving a supplement con-

taining aureomycin and vitamin B,
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Rusoff and Haq (50) found that a witamin 312 supplemgnt,(Merk's
A P F No, 3) had no apparent effect upon the growth rate of dairy calves
weaned from milk at four weeks., The 4 P F apparently contained little or
no aureomycin, Wiliiams and Knodt (¢é4) observed no effect upon the
grqwth rate of dairy calves fed an & P F supplement containing only
slight amounts of aureomycin,

4 trial was conducted by Rusoff gt al, (51) to observe ﬁhether the
type of proteih in an all vegetable protein calf starter would influence
the effect of aureomyeih on young calves, The animals fed a soybean=oil-
meal-protein starter plus aureomycin showed greater average daily gains
than calves recéiving a cottonseed meal protein with aureomycin, The
calves on each of the plant proteins showed a 10-20% increase iﬁ average
daily gains when aureomycin was added to the ration,

Jacobson et al, (30)-fed aureomycin fto four-month old calves, some
of which had received 80 mg, of aureomycin HCl from four days of age,
and others which had not received aureomycin. These calves wefe fed
80 mg, aureomycini(aurofac A) in their concentrate mixture daily for
12 weeks, The aureomycin supplemented calves exhibited significantly
greater growth rates than the controls, Although previous treatment had
less effect than exPefimental ﬁreatment on changes in weight and various
body measurements, the mean values in all instances were greater for
calves not previously supplemented with aureomyecin,

In a previous study by Jacobson (29) it had been demonstrated that
the feeding of aurecmyein and éf an aureomycin supplement to.calves up
to 200 days of age resulted in increased growth by approximately 30%
above the Ragsdale Standard, The weights of the control calves at 200
days were about equal to Ragsdale Standards,

Finchman and Voelker (22) fed aureomycin to dairy heiferé-daily~for



periods ranging up to approximately two and one-half years: They observed
that the maximum growth stimulation from aureomycin feeding occurred
auring the period from birth to six months, Three lactating heifers
which had received aureomycin continually from four days of age showed
no abnormalaties nor advantages atiribmtable to antibiotic feeding,

Bartley et al. (5) conducted studies in which the results indicated
that the addition of a 1% level of Lederle's Aurofac 2 4 in the grain
ration of heifers from seven to sixteen months of age had no stimulatory
effect upon growth,

In some instances it has been shown that a decrease in growth rate
occurs following thé removal of aureomyein from the ration of calves,
Jacobson et al., (29) reported a slight decrease in growth rate following

removal of aureomycin from the ration of dairy calves, but the decrease

: was not considered significant, Bartley and associates (3) also observed

a decrease in growth rate in dairy calves when aureomycin supplement was
removed from the ration; These calves maintained their previous growtb
rate for one week after the antibiotigs had been removed from the diet,
indicating a carryover effect,

McGilliard gt al, (37) at the Oklahoma A & M Experiment Station
found a slight decrease in growth rate following removal of aureomycin
from the ration of calves at five weeks, This decrease in growth rate
may have been dus to some phyéiolegical disturbance or a readjustment of
the microflora in the rumen to a different environment caused by the
removal of aureomycin from the rabtion. These workers discovered that
the decreaée in growth rate was delayed by incculating the calves with
rumen material from mature animals,

Thé administratibn of other antibiotiecs hask;esulted in growth

responses similar to that observed with aureomycin, Loosli (33) found
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that an antibiotic supplement (Lederle)vadded to milk replacement formulas
at the rate of 2% or fed in whole milk increased the average daily gain of
dairy calves. The control animals exhibited a greater incidence and
severity of scours and required more TDN per pound of gain than the calves
receiving antibioties,

Research workers (60, 36, 61) have obtained a growth stimulation in
calves with the supplementation of terramycin to the ration, MacKay.et al,

(36) found that this antibiotic exhibited its greatest growbth stimulus

during the first two weeks of life, After sight weeks of feeding terramyecin

8,

there was little difference observed in the rate of gain between supplemental

calves and controls,
The Effect of Aureomycin on Other Domestic Animals

Ressarch workers (34, by 2/) have dsiionstrated that lactating cows
were not affected by levelé of 130 to 700 mg, aureomycin daily, Loosli
(34) reported that the addition of 1000 mg, of aureomycin to the grain
ration of cows resulted in complete refusal of the feed, It appeared that
this amount of antibiotic rendered the feed decidely unpalatable,

Neuman et al, (41) found no beneficial results from feeding low levels
of aureomycin to yearling beef heifers, 4 reduction in appetite was noted
for a few days after the feeding of aureomycin was begun, but no unfavor-
able physiological disturbances were observed., Bacteriological data
revealed that the normal rumen microflora had been disturbed.

. Bell and associates (8) found that 200 mg, of aureomycin in the
ration of steers caused a reduction in digestibility of dry matter and
nitrogen free extract, Levels of 600 mg, produced a marked anoreiia
and diarrhea, These workers suggested that the antibiotic had a detri-

mental effect upon the cellulolyiic microorgansims of the’ rumen,
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Colby et al., (15) found that lambs went entirely off feed and lost
0.16 1b, bodyweight per day when fed 100 mg, of aureomycin daily,

Chance and associates (12) studied the influence of aureomycin om
rumen digestion and the rate of passage of certain nutrients from the
rumen, In a trial with two rumen fistulated steers the data indicated
that aureomycin stimulated bacterial action in the rumen and may have
caused a change in the permeability of the rumen wall which. would
facilitate faster absorption in that area. The number of bacteria in
the rumen increased when 500 mg, of aureomycin was added to the ration.
~The total bacteria count was the same when 500 or 1000 mg, were fed, but o
since there was a decrease in the removal of nutrients from the rumen
when 1000 mg. were fed, it is possible that this level may have ixﬂﬁbj:ted
some of the cellulose digesting bacteria without affecting thé total
count, These research workers (13) also found a smaller concentration
of the ten essential amino acids in the rumen six hours after feeding
500 mg, of aureomyein, The data suggest that ingestion of 500 mg., of
aureomycin accelerated the removal of amino acids from the rumen, The
amount of riboflavin in the rumen was also found to be lower on the
aureomycin ration, Data indicated that the antibiotic caused a reduction
in the synthesis of nicotinic acid in the rumen,

This broad spectrum antiblotic has also been shown to have a stimw
ulatory effect upon the growth rate of animals other than calves, &n
increased growth rate was obtained in chickens by the use of aureomyein
and aureomycin supplements (45, 21), Research workers (27, 59) have
stimulated growth in rats and mice by the use of this antibiotie,

Purdue wo_rkers (’7, 43) have indicated that aureomyein stimulates the
growth rate of growing and fattening swine, Gilts fed aureomyecin

farrowed more and heavier pigs than gilts not receiving the antibiotic (58),



Wallace et al. (6éR) studied the effects of reducing the level of
aureomycin and its complete removal from the ration of fattening pigs.

They conecluded that the antibiotic supplement should not be discontinued
during the growing-fattening period of pigs if optimum gains are to be
obtained.

Wilgon and associates (65) found that the percent lean cuts in hog
carcasses was increased when aureomycin was added to low and medium
protein diets, This increase was not obserﬁed when aureomyein was added
to an 18% protein ration,

Noland et al. (42) produced an increased gain in weight by 11.3% in
young pigs over thg controls by the subcutaneous implentation of bacitracin
pelletsg,

Becker (6) obtained a significant increase in rate of gain in pigs
by the supplementation of aureomyecin, neomyein, procaine penicillin and
chloramphenicol,

Research workers (20, 1, 47) found also that penicillin and terramyein

produced an increase in the growth rate of chickenss
Theories Relative to the Mode of Action of Aureomyecin

The definite mode of action of aureomyein in stimmlating growth is
not known, Many theories have been offered as an explanation but as yet
none have been proven,

Many workers (16, 23, 27, 28, 32, 55, 59) have indicated that aureo=
mycin may produée its beneficial effect upon animals by some action upon
the integtinal mieroflora,

Schoenbach et al, (54) have shown with in vitro studies that aureow

mycin possesses bacteriostatic-and bactericidal activity against various

gram positive and gram negative bacteria. In treatment of an infection
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in men, Friedbsrg (23) found aureomycin to have only a bacteriostatic

effect upon Streptococcus fecalig, The antibiotic merely inhibited these

orgahisms when aureomycin wag present at high levels and the organisms
regained their activity when the antibiotic concentration decreased,
Sieburth and co-workers (55) found that antibiotics inhibit the

Clostridium perfringens organism whieh has been shown to produce entero-

toxemia in sheep, These workers suggested that antibiotics may promote
growth by the prevention of enteretoxemia,

Elam gt al., (21) also demonstrated that antibiotics degreased the

growth, Previous work (Reyniers, Luckey and Gordon) had shown that anti-
biotics. did not imerease growth of birds under germbfree conditions, bub
antibiotics did increase growbh of chicks maintained under ordinary
laboratory conditions.

Vijayaraghavan and assoviates (59) found that sureomyein had no
effect upon the growth rate of mice fed rations in which casein was the
sole source of protein, 4&n increase in grmwth rate was observed when
aureomycin was fed to mice receiving cottonseed meal and soybean meal as
the sole dietary source of protein, These workers concluded that since
a positive response of growth rate was obtained with plant proteins it
appeared possibie that antibiotics may promote development ¢f the micro-
flora which enhance availability of the intestinal synthesis of critical
amiﬁo acids, While this may be true, it has been shown that aureomyecin
gbimulates the growth rate of young calves on milk diets in which the
major prctein consumed is not of plant origin. .

Busoff (51) condwcted a study of the intestinal microflora of young
dairy calves receiving auresomycin., He concluded that the mode of action

of antibioties in stimnlating ealf growbh.apparently is not due te
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selective bacterial inhibition of ecommon bacterial groups of the intestines,
This coneuls:.on may be partially substantlated by the work of Stokstad and
Jukes (56) in which they found that aureomyein still displayed growthe

| promoting activity after a sufficient treatment with alkali to destroy

the antibacterial action against Staphyloeoccus aureus.

The Effects of Antibictics Administered Parenterally

Although the mode of action of aureomycin in stimlating growth is
not known, it has been shown that oral adminisﬁra‘bion is effective in
increasing growth rate, There is a question as %o whether or not
surecomycin would have the same effect if administered parenteraily.

‘There has been a limited amount of work conducted in which antibioties
were administered parsnterally, Only one study is available with dairy
calves, although several studies have been conducted with pigs and chiekens;

Results of contemporary investigations by Rusoff and associates (52)
showed that weekly intramuscular injections of 400 mg, of @ureomycin were
effective in increasing the bodyweight gains of young dairy calves, These
animals also showed greater gains over the contrels than did calves
receiving 50 mg, daily of aureomyein by oral administration,

Noland et al, (42) studied the effeets of bacitracin when implanted
subcutaneously in pellet form at the base of the ear in two to five day.
0ld pigs. At the end of 56 days the implanted pigs had gained 11,3% more
than the controls, |

Terrill and co-workers (5‘7) goneluded that the suﬁcutvaneous implane
tation of either bacitracin, penieillin or aureomyecin pellets was not
effective in increasing either the weaxﬁ,ng weights of pigs or survival
to weaning age, -

Elam and co-workers (20) observed an increase in growth and a decrease

!
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in mortality of chickens when penieillin was injected intravenouslye

Becker et al, (6) found that intremuseular injections of prodaine
penicillin G produced a stabtistically significant inerease in rate of
gain in pigs.

Studies are limited as to the effect of aureomyecin upon dairy calves
when given parenterally. There has been cbservations made on humans,
pigs and laboratory animals vecelving aureomyein by parenteral adminis-
tration,

Schoenbach and co-workers {54) observed that aureomycin injected
intramuscularly into patients caused an acute pain lasting several
minutes followed by a dull drawing pain which persisted for about one-
half hour, These workers diseovered a high urinary concentration of
aureomycin after intramiscular injections, but difficulty was encountered
in determining serum levels,

Dowling et al. (18) also reported a stinging sensation in patients
injected intramuiscularly with sureomycin., These workers found evidence
by studying blood serum levels of aureomycin which indicated that 100 ng,
pf the antibiotic injected intramuscularly resulted in almost as high
blood levels at the end of 3 hours as 700 mg. given orally. Welch (63)
noted that aureomycin was sbsorbed rapidly from the gastro-intestinal
tract and produced peak serum concentrations in approximately four hours,

Bryer and associates (11) found significant blood serum levels of
aureomycin in vrabbits fifteen minutes to one hour following intramuiseular
injection of 20 mg, per kilegraﬁ of bodyweight, No significant serum
coﬁeentration could be detected later than one hour after injection., No
antibiotiec could be detected in the spinal fluid after the parenteral
administration,

Bﬂbinseﬂis {46) studies with msn show that pureomycin, while generally
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well tolerated, may produce cerbain adverse effects. Gastro-intestinal
disturbances including nasusea, vomiting, loose stools, and diarrhea,
appear to be the most common side effects. -~

Larson and Carpenter (31) studied the concentration of aureomycin
in the feces of pigs after oral and parenteral administration., The
antibiotic was found in the feces 24 hours after injection and reached
‘a peak within 72 hours., When aureomyecin was given orally the maximum
level in the feces was cbseived in 48 hours. These workers suggested
that the injected aureomyein reached the intestinal tract by way cof
ﬁhe 'bileﬁ

Cole (16) has shown that aureomyein is readily excrsted into the
gasbro-intestinal tract after inbravencus administrabtion, The gastric
contents were found to contain low amounts of auréomycin one hour after
administration and these concentrabtions seemed to be too high to be
accounted for on the basis of contamination with swallowed saliva, The
duodenum contents were relatively high in concentrations of the antibilotie..
The bile appeared to provide the most concentrated source of aunreomycin for
excretion intc the intestinal tract when it was given intravenously.

The above study is supported by Zasldw (67, 68) who found levels of
40-80 meg, per ml, of sureomycin in the bile three hours after a singls
intravexious dose of 250 mg., These workers state that there is no doubt
that intravenous doses as swall as 25 mg., will give levels of aureomycin

in the bile high enéugh to be effective against susceptible organisms,



EXPERIMENTAL

Varicus trials including a previcus study at the Oklahoma A, & M,

Expériment Station have shown am increase in growth rate of dairy calveg
vgiven aureomycin by daily oral adminigtration. This trial was designed
to study further the effects of different levels of oral administration
as well as subcutanecous implantations and intramascular injections.

Male and female Guernsey, Ayrshire, and Holstein calves from the
Oklahoma A, & M. College dairy herd were used in this study., All calves
ﬁefe removed from their dams 48 hours after birth and placed in individ-
ual tie-stalls for the duration of the trial, The stalls were bedded
with sawdust and were cleaned daily. Xach stall was equipped with a
gself-feeding heyrack, a grain'bueket, and a water bucket., Fresh water
‘was kept before ﬁhe'ealves at all times,

| The temperaturg of the section of the college dairy barnm in which
the calves were housed was thermostatically contrelleds The temperature
was maintained at approximately 659F. during the fall and winter when
experiment 1 was in progress. Experiment II was conducted during the
spring and summer and the temperature of the barn during this perioed
ranged from 80 to 85°F,

The calves were allotted to ome of five groups in which the initial
bodyweight end number of calves of each breed was kept as nearly constant
aé possible., All calves were fed a ratiom which consisted of one pound
of.Holstein herd milk per 12.5 1b, bodyweight daily fed by nipple pail
and goed quality prairie hay and a 16% protein calf starter offered
ad libitum, ﬁ

In the first of two experiments, five groups of calves were treated
as follows: Group A served as untreated controls; ecelves in group B

were administered per os a single capsule of 250 mg. crystalline

15



aureomyein HCL per week, This group was included in the experiment
so that the effects of a weekly oral dose of the antibieotic might be
studied; 250 mg., was arbibrarily chosen as the level for this trial,

Since previous work at the Arkansas Statiom had shown beneficial
results from the subcutaneous implantation of bacitracin, it appeared
desirable to subject a group of calves to a similar treatment with
aureomycin, These animals were designated as group G and wers implanted
gubcutaneocusly at the base of the ear with 60 mg. aureomycin hydro-
ghloride pellets weskly, The pellets were approximately 0.4 of a cm,
in length and 9.25 of a cm, in diameter, Each pellet contained 20 mg,
of aureomycin, The pellsis were implanted just wnder the calf's skin
with a stilbesterel implant gun, Sixty mg. appeared to be the most
reagonable dosage for a gingle implantation under the conditiems of our
study. Sixty mg. adminigtersd weekly by implant as compared to 250 mg.
given orally is a 1:4 ratio of parenteral to oral administration.
Besults of studies with humans indieated that this dosage ratio should
regult in comparable blood levels,

Calves in group D were given a capsule containing 70 mg. of
crystalline aureomycin HCl by oral administration daily and were used as
a rsference group in ordsr Yo have a comparison betwsen the present
study and previous work.

In group E the calves wers injected intramuscularly with 60 mg.
aursomyein weekly for compariscon with the implanted group., The inject-
able antibiotic consisted of an aureomycin-AlCl complex, dispersed in
sesams eil,

Bach group in experiment I consisted of 4 Guernseys, 2 Ayrshires,
and 1 Holstein, There were 4 female and 3 mals calves in groups 4, B,

and By group C, 6 females and 1 male; group D, 4 males and 3 females.



Although the initial weights were kept as nearly constant as possible,
some deviations occurred. Group E had the highest initial weight of
77«3 1bey group B had the lowest beginning weight of 73.0 1lb,; group ©
was second high with 76.% lbey group D was third high with 74.1 1b.g
fellowed by group & with 73,4 1lb,

The study wes continued in a second experiment in which the levels
of administration were altered, Groups A and D were continued as in
experiment I to serve as conbrol and reference groups, respectively.

. Group F was added to study the effect of a higher 1e§el of 500 mge
aureomycin weekly in a sgingle oral administration. By studying the
regsults of groups D and F, a compariscn could be made betwesn a single
weekly adminigtration of 500 mg. and 490 mg, given in 7 daily doses.

In order to determine whether or not calves would respond to even
lower amounts of aureomysin, another group, H, was added in which calves
received 125 mg. weekly in a single oral dose, Group G was added to
study a higher level of intramuscular injection, The ealves im this
group were injectad once a week with 250 mg. of aureomyein {aureomyein
in gesame oil as AlCLl complex),

The calves in group A consisted of 2 male Guernseys, 1 femsle
Guernsey and 1 female Holstein. Group D had 2 nale Guernseys, 2 male
Ayrshires; group F, 2 female Guernseys, 1 male Guernsey, and 1 female

Holstein; group G, 2 male Guernseys, 1 female Guerngey, and 1 female

Ayrshire; group H, 2 mele Guernseys and 2 female Ayrshires, The initisl -

waights varied from 79.7 1lb. in group F to 71,7 1lb. in group G. The
average initial weights for the other groups were as follows: group D,
7647 1b.3 group 4, 77.5 1bes group H, Th.4 1b.

The duration of each experiment was four weeks, This appearsd %o

be the most optimum length for the trial since previous work has shown
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that the major response from aureomycin occurs during the first few weeks
of life, The length of the experiment also afforded an_cppertunity for
g maximum number of calves to be included in the study.

The effects of the treatments in both four week experiments wers
measured by records of feed consumption and gain in boedyweight, chenge in
height at withers and change in chest circumference, The total increase
in growth from the initial day of the experiment until the terminatien.
of the trial at four weeks was used as the main criteria fer determining
the effects of the treatments.  The calves were weighed and meagured
weekly to determine whether or not growth rate was affechted at auy
gpecific interval between the initial and terminsl days of the study.

The health and well-=being of each animal was observed daily for the
duration of the trial, In this study any looseness of the fecss was
considered as scourg, The first treatment administered after the initial
obgervation of scours was to cut the ¢alf's daily allowance of milk in
half, If improvement was not noted in 24 hours fellewing the reductien
of milk intake, 500 mg. of aureomyein was given by eapsule, After
sufficient recovery, the milk intake was graduaiiy inereased back to the

original allowance befeore scouring occurred,
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RESULTS

The effects of oral and pareﬁtefal adminigtration of aurecmyein
upen the growth and feed cogsumpti@n of the calves in experiment I are
summarized in Table I. The daba relative to the indivi&ual calves by
groups are presented in Appendix Tables 1 through 5. Ths control calves
in group A4 gained an average of 1l.4 pounds from birth to four weeks of
age, which is an szverage daily gain of 0.40 pounds. The calves in group D
reeeiviﬁg 70‘mg. of aureomyein in a daily oral administration gained an
average of 15 pounds during the trial, This is an average daily gain of
0.53 pounds and is 0.13 of a pound greater than that of the contrel
enimals,

The asnimals in group B receiving 250 mg, of anreomyein in a single
weekly oral administration exhibited greater bedyweight gains than any
of the other groups in experiment I, These calves gained 15,8 pounds
which is an average daily gain of 0.56 pounds. Groups D and B exhibited
comparable growbh responses over the control animals.

The calves in group © receiving 60 mg. of sureomyein pellets weekly
by implant made an average gain of 10.8 pounds for the four week trisl,
Animels in group B which were administered 60 mg. of aursomycin weekly by
intramscular injection gained an sverage of 9,1 pounds. These two groups
receiving aursonyein by parenteral administration cbviously showsd ne
beneficial response from the antibletic. Actuslly the calwes in these
groups had somewhat lower bedyweight gains then the eontrols.

There was very little difference im the skeletal growth ag measured
by height at withers and chest cir@umf@r@n@e among 2ll animals on $rial,
Thers sppearsd to be a tendeney, however, for a slightly greater gkelstal
growth in the animals receiving aureomycin by oral administrabtion,

Groups B snd D had an sverage gain in height at withers of 1,57 inches



Table I

The Effect of Aureomycin Administered Orally and Parenterally Upen
Growth and Feed Consumption of Dairy Calves During the First 4 Weeks of Life,

Experiment I
Average growth gains by 4 weeks - Average Feed Consumed by 4 weeks
Gr.oupl 4ve, Ave, Gain. Ave, Gain Ave, Gain Milk Starter Hay -
Initial in ) in Ht, at in Chest
Weight . Bodyweight Withers Circumference
(1b. ) (1b.) (inches) (inches) . (1v.) (1b.) (1b.)
A 73.4 11.4 Lo Lo4 164.9 8.3 408
B 73.0 15.9 1.6 1.9 165,.4 549 502
C 76.6 10.9 9 _ 1.4 153.9 5.6 4o 6
D Thel 15.0 1.6 1.8 16542 9.6 5.6
E 7.3 9.1 1.0 1.4 166.0 5.2 4eb

lEac:h group consisted of 4 Guernseys, 2 Ayrshires, and 1 Holstein,

Group A, Control; B, 250 mg, aureomycin weekly by oral administration; ¢, 60 mg, implant weekly; D, 70 mg,
daily by oral administration; E, 60 mg, weekly by intramuscular injection,

4
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as compared to 1,35 inches for the controls., Groups C and E had an average
gain in geight at withers of 0,92 and 1.00 inch,respectively, Calves in
groyps B and D gained 1,85 and 1,78 inches,respectively,in chest circum=
ference as compared to 1,35 inches for the animals in groups 4, C, and E,

The average bodyweight gains for each group are represented graph-
ically in Figure I. The growth curve as represented by gain in bodyweight
was developed by pletting the average weekly gains in bodyweight for each
group from the initial to the terminal weighing.

The control calves made an average gain of one pound the first two
and one-half days. They made no gains for the next seven days, but then
displayed a relatively constant rate of gain for the remainder of the
experiment but they never attained the inecrease in bodyweight observed
in groups B and D,

The animals in group D lest an average of 1,8 pounds during the
first two and one-half days, but gained at a more rapid rate than calves
in any of the other groups during the remainder of the trial, The low
average of group D the first two and one=half days was largely due to the
10.0 pound less by Guernsey No., 9 (a), If the average change in body-
weight for the other six calves in group D were used with Guernsey Ne. 9
(a) excluded the average loss would amount to less than one-half pound
for the peried,

The calves in group B exhibited the most uniform growth curve of all
the groups. These calves made uniform gains from the initial day of the
experiment and had the highest average gain of all groups when the study
was terminated,

The implanted calves of group C made no appreciable gains during
the first niﬁe and one=half days, The next fourteen days they gained an

average of slightly over 6.0 pounds, which was less than either the
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control calves or the calves receiving oral administrations of aureo-
mycin during the same period, The rate of gain of the animals in group C
increased above that observed in the controls during the last four and
one-half days of the experiment but this was largely due to the 16,0
pounds gained by Holstein No. 5 during this period,

The average bodyweight gains of group E were depressed slightly
below the initial weight for the first nine and one-half days. During
the remainder of the experiment, these calves grew at a rate similar to
that observed in group C, The calves in group E exhibited a greater
gain in weight than the control calves during the last four and one-~half
days of the study.

The amounts of hay and starter consumed by all animals in experiment I
were relatively small and there was very little difference in the total
consumption among all groups in the trial, The average starter consump-
tion for the animals in experiment I was as follows: group 4, 8,3 lb,;
group B, 5.9 1b.; group C, 5.6 1b,; group D, 9.6 1b.; and group E, 5.2 1b.
The calves in group D had the greatest average hay consumption of 5,6 1b.
followed in descending order by group B with 5.2 1lb.; group A, 4.8 1lb.;
and groups C and E with 4.6 1b. each.

The animals in group D consumed a greater amount of starter than
the calves in group A and gained more in bodyweight., Whereas the controls
in group A consumed more starter than group B but did not gain as mch
in bodyweight, The control calves also consumed more starter than groups
C and E but gained at approximately the same rate, It would appear that
a better utilization of feed occurred in group B, Due to the small
amounts of feed consumed and the variations in the different groups, it
~is probable that little significance should be attached to dry feed

consumption,

23



The avérage milk consumption of all animals was nearly constant
with the exception of group € in which the amount consumed was about
10,0 pounds less per calf, This was apparently due to a greater incidence
of scouring in this group and more frequent reductions in milk intake
for the purpose of scour control,

A summary of-all cases of scours is presented in Table II, Although
scours were not considered a problem in this study, there was less
scouring observed in those groups receiving aureomycin by oral admin-
istration. Groups B and D had 2 and 4 cases of scours observed,respect—
ively, while groups A and E had 6 cases each and group G, 9 cases for
the four-week-period, Of all the cases observed in experiment I, only
four required medication.

The second experiment in this study was designed so as to have five
calves in each of the five groups. Due to the limited number of calves
that could be obtained in the time available, only preliminary data on
four calves in each group will be reported here,

Preliminary data from experiment II are presented in Appendix
Tables 6 through 10 and are summarized in Table III. The control animals
iost one pound the first two days, but gained in weight at a steady rate
thereafter, although they never attained the increase in bodyweight
observed in any of the groups receiving aureomycin.

The calves in group D receiving 70 mg. of aureomycin per day made
average daily gains of 0.65 pounds as compared to 0.32 pounds for the
controls, Groups F and H receiving 500 mg. and 125 mg., respectively,
in single oral doses per week made average daily gains of 0.41 pounds
each for the four week trial. The calves in group F receiving 250 ng,
weekly by intramuscular injection also exhibited an average daily gain

of 0.41 pounds.



. Table II

The Eff'ect of Aureomycin Administered Orally and Parenterally
Upon the Ineidence, Duration and Severity of Scours
During the First 4 Weeks of Life, Experiment I

Treatment

Number of Average = Number of
Group Cases scours duration Cases requiring

Per Group of =~ Treatment

- Scouring

(days) ,

A 6 3.8 None None
B 2 5 1 1000 ng. Aureo,
¢ 9 w3 1 500 mg, &ureo,
D 4 L2 2 1500 mg, Aureo,
E 6 2.8 None - None




Table III

The Effect of dureomycin Administered Orally and Parenterally Upon
Growth and Feed Consumption of Dairy Calves During the First 4 Weeks of Life,

Experiment II
Average growth gains by / weeks ' Average Feed Consumed by 4 weeks
Ave, dve, Gain Ave, Gain Ave. Gain Milk Starter Hay
~ Group. . Initial . in in Ht, at _in Chest
Weight Bodyweight Withers Circunference
(1b.) (1b.) (inches) (inches) (1b.) (1b.) (1bs)
A 7.5 9.0 1.50 1.00 167.5 702 8.5
D 76.7 18,2 0,87 1.75 175,1 12.7 7.7
F 7947 11.5 2,12 1.25 176.1 %3 6.9
G 71,7 11,5 1,70 1.25 163.5 8.7 8.9

H 7427 117 1,12 1,12 169.5 9.5 8,7
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The calves in group D exhibited the most uniform growth curve
after the first twe days as can be observed from Figure 2, These animals
lost an average of one pound for the first two days then grew at a rapid
and uniform rate for the remainder of the trial,

No gain was observed for the first nine days in group F, but a
falrly constant gain of about 3.0 pounds per week prevailed from the
ninth day until the trial terminated. When comparing group F to the
control animals, it can be seen that there was a delay at the beginning
of the growth curve as measured by average gain in bodyweight. The
animals in group F gained less than any group on the experiment during
the first sixteen days, but from the twenty-second day until the term-
ination of the trial these animals gained at a more rapid rate than any
of the other groups,.

Calves in group G lost an average of 2,0 pounds the first two days
of the trial, During the following week, these animals gained at a rate
of 4.2 pounds, but from the tenth through the seventeenth day, these
calves lost an average of 0,75 pounds apiece., Two of the four calves in
this group gained a total of 9,0 pounds but the other two lost a total
of 12,0 pounds, During the remainder of the experiment these animals
gained at a rather constant rate,

There were considerable fluctuations in the average gain in height
at withers and gain in chest circumference. Group F had the greatest
increase in height at withers, but was largely due to the 3,0 inch gain
of Holstein No, 161, Group G had a greater increase in height at withers
than the controls, while groups D and H both had smaller increases than
the control calves,

The average gain in chest circumference was greater for all the

groups receiving aureomycin than it was for the controls, Group D
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exhibited the greatest increase in chest circumference of 1.75 inches,

Milk consumption for all groups was relatively constant, The groups
receiving surecmycin consumed more starter than the econtrols, with group
D consuming the greatest amoumt. Hay consumption was small in all groups
and very little individual gifferences among groups prevailed. The hay
consumpbions variéd from 8.9 Ib. in group G te 6.9 1b, in group F,

Seours again were not a problem in this experiment; only five cases
oceurred and they were not severe, with only one requiring treatment,

Two cases cccurred in groups A and F and one case in group D,



Table IV

3C

The Effect of Aureomycin Administered Orally and Parenterally
Upon the Incidence, Duration and Severity of Scours
During the First 4 Weeks of Life, Experiment II

No, Cases Buration

Calf of : of
Group No, Scours * Scouring Treatment
{days)

A G-86 1 2 None

G-9 (b) 1 5 500 mg. Aureo
D Ge24, 1 3 None
F G-135 1 2 None

G-23 1 2 None




DISCUSSION

The results obtained in experiment I indicate that 70 mg. of
aureomycin administered daily was effective in increasing the bodyweight
gains of dairy calves from birth to four weeks of age. These findings
are in agreement with previous study at this station. The calves
receiving 70 mg. of aureomwci; gained 36% more in bodyweight than the
control calves for the four week period. The greatest acceleration in
growth of this aureomycin group over the controls was observed from the
ninth day until termination of the trial,

The oral administration of 250 mg. of aureomycin in a single weekly
dose resulted in a growth response similar to that observed when 70 mg,
was administered daily. The calves in this group actually presented a
more desirable growth curve than did the 70 mg. group. The group
receiving 250 mg. gainéd at a constant rate from the initial weighing
whereas the initiation of growth was slightly delayed in the group
receiving 70 mg., This lag in the growth curve of group D was largely
due to the 10 pound loss in bodyweight of Guernsey number 9 (a) during
the first two days of the trial,

Calves in group C receiving 60 mg. of aureomycin weekly by implant

had slightly lower bodyweight gains than the controls. Group C had a°

higher incidence of scouring than the controls as well as a longer average

duration of each case of scours, This might account for lower bodyweight

gains observed,

Group E, which received 60 mg. of aureomycin weekly by intramscular

injection had average daily bodyweight gains of 0.08 pounds less than the
controls. The incidence of scouring in this group paralleled that
observed in the control group. The fact that the calves in group E had

a higher initial bodyweight of approximately 4.0 pounds more than the
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controls may partially explain the slower rate of gain in bodyweight
made by group E.

It appears from the data that no beneficial results were obtained
from the subcutaneous implantation nor the intramuscular injection of
60 mg. of aureomycin under the conditions of this experiment., It was
not possible to determine how mmch time was required for the aureomycin
pellets to be absofbed into the blood stream after implantation., The
pellets may have been absorbed at a rate which was too slow to
facilitate concentrations which wonld be sufficiently high to be effective
in stimulating growth. There is also a possibility that the level of
antibiotic administered was too low., It would appear that this latter
observation may have partially been the reason for the lack of response
in the injected group, since preliminary results from experiment II
indicate that a growth stimlation may result from higher levels of
injection,

There has not been a very accurate method developed for measuring
the skeletal growth of cattle, The major measurements used for esti-
mating skeletal growth are height at withers and chest circumference.“
This method is subject to error, especially when used on young calves
for a relatively short period. The small changes that did occur in
the measurements of chest circumference and height at withers in this
study could have been due to an inérease in flesh rather than an
increased skeletal growth., Although very little difference was observed
in the skeletal growth of the calves in experiment I, there was a
tendency for slightly greater increases in the calves receiving oral
adminigtrations of aureomycin. Since the skelefal structure may
increase only one or two inches during the first month of life, it is

probable that little significance should be placed upon the changes



observed during the period of this study.

During the first month of life calves exist basically upon milk,
When dry feed is offered, small amounts may be consumed but the individ-
ual consumption will vary. An illustration of the variation in starter
consumption can be noted from group B, in which Guernsey No., 1 consumed
6.1 pounds and Guernsey No., 3 consumed only 2.9 pounds for the four weeks.
The calves in all groups consumed relatively small amounts of both hay
and starter and it would appear that little significance could be placed
upon any differences in feed consumption between treatment groups.

It was observed that there was a tendency for a slightly lower
incidence of scours in all groups of calves receiving aureomycin by oral
administration, This latter observation might tend to indicate that
growth may have been partially stimmlated by the control of scours, since
a higher growth rate was obtained in those calves receiving oral adminis-
trations of aureomycin,

Although less scouring was observed in groups B and D, scours were
not considered a problem in any of the groups due to the low incidence
and mildness in nature, It appeared that most cases of scours that did
occur were associated with errors in management and were not particularly
related to the experimental treatments., This latter observation is
substantiated by the fact that during the course of this study there
were two definite periods when wet sawdust was inadvertantly used to bed
the calves. It was during these two periods that the most serious out-
breaks of scours occurred. During the early part of experiment I, when
the first supply of wet sawdust was used, eight of eleven calves on
trial at that time developed eleven cases of scours which persisted for
an average of 4.2 days. Three of the cases required medication while the

remainder were controlled by reducing the milk intake by one-half for a



few days.

Dry sawdust was obtained following this outbreak of scours, During
the succeeding two and one-half months, eight of sixteen calves developed
scours of only 2,0 days average duration, A1l cases were mild in nature
and all responded to reduced milk intake with no medieation,

Wet sawdust was inadvertantly used to bed the calves a second time
and six of the seven calves in the barn at that time developed scours
immediately. The bedding situation was remedied at once and the scour
outbreak was brought under control very quickly, but not before ome of
the six calves had required medication,

Evén though there was a slight tendency for less scouring in the
groups(recei?ingloralvadministrations of aureomycin, it should not be
concludéd that the complete’growth*stimulatiOn observed in. this: study .
resulted from théHCéngfolﬂéf-scours;-@While this may have been partially
responsible for thaabenefitSiobserﬁed"it would: appear likely-that other
factors wereviﬁvolvad. |

The levels df“a&miniStration;were,altered inathe‘secénduéxperimEnt
to determine the éfﬁgctéHofrafhighermparenteral.administrationwas well:
as both higher and;lawer;ﬁéék&ygaraliadmihistrétienssﬂgThis*study haé not
been completed and‘only#preliminary data are-presented in this repor¥u
It should be noted &h&tsﬂhiléythese}calves weréamanaged;theésame énd kept
in the same stalls as the c&lVesAiﬁ%experimentiI;fthiS¢study%was conducted
during ﬁhé spring season while the:first experiment was carried.on during
the fall and.winter months.s’

Preliminarj data ﬁromﬁthe;secondﬁstudy.reveals;that ﬁhe calves
receiving 7O‘n‘;go of aureomycinuby,daily oral administration made twice as
great éverage daily bodyweight gaiﬁs;as the control calves.. .This supports

the results obtained in experiment I and is in accordance with previoué
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results dat this sﬁation when the average daily gain of calves receiving
70 nmg. aureomyciﬁ.was twice that observed in the controls during the first
five weeks of life,

Preliminary observations om calves receiving 125 or 500 mg. in
single weekly oral doses indicate that while a growth response was
observed neither of these levels were as effective as 70 mg. administered
daily. In comparing these weekly levels to the 250 mg. oral administration
in experiment I, it should be noted that a higher inerease in growth rate
was obtained when 250 mg, was given than when either 125 or 500 mg. were
administered. This would appear to indicate that 125 mg. was too low a
level to cause a marked stimulation in growth rate, while 500 mg, in a
single oral dose may have been too great a level at one administration to
ailow an optimum growth response,

By obser%ing groups F and D a comparison ean be obtained between the
administration of 500 mg. aureomyecin in a single weekly oral dose and the
administration of 490 mg. when given in seven equal daily doses for a week.
The ecalves in group D receiving 70 mg. daily gained an average of 6.7 lb,
bmore for the four week trial than the calves in group F receiving the
500 mg. in a single weekly dose, This appears to indicate that there is
an optimum level that can be administered during weekly intervals to
obtain the best growth response. |

Preliminary results indicate that an increased growth rate may result
from weekly intramuscular injections of 250 mg, of aureomycin, This
latter observation would not preclude the intestinal tract as the site
of aureomycin activity since work with humans has demonstrated that
aureomycin is readily re-excreted into the gastro-intestinal ﬁract,

There was an unexplainable lag in the growth curve of the calves in
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group G from the tenth through the seventeenth day.

Comparison of this group to group B in experiment I in which the
calves received 250 mg. by oral administration show that the oral dosage
produced a much greater growth stimulation over the controls than that
when the same amount was injected.

The gain in height.at withers and gain in chest circumference was
small in all groups. It would appear that small unavoidable errors in
measuring may have had more effect on the observed differences than did
experimental treatments. The average gain in chest circumference was
greater in all calves receiving aureomycin,

The milk and hay consumption were relatively constant for all groups,
More.starter was consumed by the animals receiving aureomycin than by the
controls. The calves receiving 70 mg, of aurepmycin daily consumed the
greatest amount of starter which might be expected sinee they had consid-'
'erable higher daily gains,

A summary of the scours occurring in the second experiment are
‘presented in Table IV, Scours appeared to have little, if any, effect
on the results obtained in this experiment, since only five cases occurred
in the twenty calves on trial, The calves in groups A and F exhibited
two cases of scours each and one case occurred in group D.b Only one
case in group A required medication while the other calves responded to

reductions in milk intake,
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SUMMARY

Studies were conducted to determine the effects of different levels
of aureomycin when administered orally, subcutaneously, and intramus-
cularly, upon the growth rate, feed consumption, and general health of
dairy calves during the first four weeks of life,

The oral administration of 70 mg. of aureomyecin daily or the oral
administration of 250 mg. in a single dose weekly appeared to stimmlate
an increase in the rate of gain in bodyweight, Although errors in
management probably were more directly associated with scours than
experimental treatments; there was a slightly lower incidence of scours
observed in the two groups receiving oral administration of aureomyecin,
The skelétal growth as measured by height at withers and chest circum=
ference was slightly greater in the groups receiving aureomycin orally,
It is probable that little significance should be attached to these
gains observed in skeletal growth since all changes were small and might
not necessarily represent an accurate measure of skeletal growth,

On the basis of preliminary data it appears that while a growth
response was observed, neither 125 ner 500 mg, of aureomycin in single
oral weekly doses were as effective as 70 mg, administered daily,

There were no apparent growth benefits obtained by weekly intra_
muscular injections nor subcutaneous implantations of 60 mg. of
sureomycin, Neiﬁher were these levels of any apparent value in reducing
the incidence or severity of scours. Prelimingry results indicate,
however, that an increased growth rate may fesﬁl£ from weekly intra-

muscular injections of 250 mg. of aureomycin,
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Table I

Growth and Feed Consumption Records of Calves
Receiving no 4ureomyein, Experiment I

GROUP &

Calf Bodywei ght Ht, at Withers Chest Cir, Feed Consumption.
No. Tnitial Gain Tnitial Gain Tnitial Gain Milk  Starter Hay
(1b.) (in.) (4n.) (1b.)

G-14 55 < 10 26,5 % 1,0 25.5 # 1.5 119,0 3.3 3.2
G=4 72 + 9 27,0 < 1,0 28,0 « 1.0 166.5 5.2 3,9
-8 69 4+ 8 2.5 & 1.0 28.5 1.5 165,5 6.5 5.2
G-17 75 + 4 2.0 =+ 1.0 28.0 4 1.0 156,0 he6 2.5
4-2 77 410 27,5 4 1.5 28,0 ¢ 1,0 158,0 117 4T
48 70 4 20 26,0 % 2.5 28,0 2.0 1563 Vb Ak
H-111 96 <+ 19 29.0 ¢ 1.5 30,5 @ 1.5 233.0 17.4 94
X 7304 & 11,4 215 41,35 28.0 4 1.35 1649  8.30 475

iy



TABLE 2

"7 " Growth and Feed Consumption Records of Calves
Receiving 250 mg. Aurecomycin Orally per Week, Experiment I

GROUP B
Calf Bodyweight Ht, at Withers Chest Cir, _Feed Consumption

No. Initial Gain Initial Gain Initial Gain Milk Starter Hay

(1b.) (in.) (in.) (1b,)

61 7%+ 25 30.0 + 2.0 29.0 4 1.5 192.0 61 7.2
G-3 a1 271.0 + 1.0 21,5 4 0,0 100,5 2.9 b2
G-10 85 + 11 30,0 + 1.0 30.5 4 0,0 187.5 5.7 4.1
A-3 74, + 11 27.5 + 1,0 27.0 4+ 2.0 168.0 5.0 49
G-18 80 + 12 | 28.0 + 2.0 28,0 « 3.0 170.0 3.6 A
4-10 9 + 19 27.0 4 2,0 2Z1.5 =+ 2.5 163.0 2.5 6.7
-9 6 432 26,0 + 2.0 28.0 4 4.0 172,0 8.6 4o
X 73.0 + 15.8 21.9 + 1.57 28.2 + 1.85 165.4  5.91 5.15

‘G



Table 3

Growth and Feed Consumption Records of Calves
Receiving 60 mg, Aureomycin by Implant Weekly, Experiment I

GROUP C
Calf Bodyweight Ht, at Withers Chest Cir, Feed Consumption
No, Initial Gain Initial Gain Initial Gain - Milk Starter Hay
(1b,) (in.) (in.) (1b.)

G-13 (a) 75 + 9 28.0 4+ 1,0 30,0 + 1,0 151.0 6.7 5.8
G-2 65 & 9 28.5 4 1.0 28.0 4 1,0 132.0 3.4 3.8
G-7 57  + 8 25,5 + 1.0 26,5 4 1.0 105,0 2.5 1.6
G-12 7% o+ 9 29.0 4 1.0 27.5 4 3.0 166.0 2.7 2.8
A6 9 410 29.5 0.0 30,5 4 2.0 179.0 47 3.1
He5 7 416 29.0 4 1.5 30.0 4 1.0 2040 125 9.8
A-13 78 415 21.5 + 1.0 29.0 4 0.5 140.5 6.6 5.1
X 76.5 4 10.8 - 2.1 40,92 28.7  +1.35 1539 5.58 457

X4



Table 4

Growth and Feed Consumption Records of Calves
Receiving 70 mg, Aureomycin Daily by Oral Administration, Experiment I

GROUP D
Calf Bodyweight ‘ Ht, at Withers Chest Cirg Feed Consumption
No, Initial Gain _ Initial Gain Initial Gain Milk Starter Hay
_ . » ‘
(1b.) (in,) (in,) (1b.)
G-15 70 + 17 26,0 + 1.5 245 4 3.0 137.5 6.3 4o9
G5 75 4 20 28,0 4 2.0 27,5 4 2.0 149.5  13.0 boke
4-1 67 + 11 26,5 4 0.5 28.0 4 2.0 164.5 7.0 3.7
G=9 (a) 69 + 7 27.5 + 1.5 27.0 4 0.5 161.0 10,0 o8
6-19 105+ 6 215 + L5 2.5 1.0 1475 b5 5.8
A-7 64 + 19 28.0 #.1.5 28.5 4 2.0 168,0 10,5 46
H-34 69 + 25 29.5 4 2.5 31.0 + 2.0 229.0  16.2 111
X

Thel 4 15,0 27.5 + 1,57 27,71+ 1,78 165,2 9.64 5,61

Ly



Table 5

Growth and Feed Consumption Records of Calves
Receiving 60 mg, Aureomyecin Intramuscularly per Week, Experiment I

GROUP E
Calf Bodyweight Ht, at Withers Chest Gir, Feed Gonsumption
No. Initial Gain - Initial Gain Initial Gain Milk Starter Hay
(1b.) | (in.) (in.) (1b.)

G-16 71 a1l 30,0 4 1.0 2.0 4 1.5 1 155.,0 7.0 7.0
G-6 71 + 10 28,0 + 1,0 27.5 + 2.0 158.,0 5.5 4.0
G=-11 70 0 27.0 0.0 27.0 0.0 125.0 by 6 2.5
G-21 88 + 5 2.0 4+ 1.0 30,5 4+ 0.5 179.5 2.2 1.3
A-5 77 + 15 2B.0 + 2,0 . 30,0 41,5 170.5 3.8 4,7
H-3 9% 4+ 16 29.5 0.0 31.0 4 2.0 207.1 5.9 542
411 70 4 7 26,5 +2.0 27.5 4 2.0 1675 7.5 7.3

77.2 4+ 9.1 ' B.2 <+ LOO 28.7 + 1,35 166,0 5,21 4o 57

P




Table 6

Growth and Feed Consumption Records of Calves
Recelving no Aureomycin, Experiment II

GROUP A
Calf Bodyweight Ht. at Withers Chest Cir, Feed Consumption
_No, Initial Gain Initial Gain Initial Gain Milk Starter Hay
(1b,) (in,) {in,) (1b,)

G-22 81 + 10 29.0 & 2,5 30.0 ¢ 1.0 178.5 4.8 6.6

H-1 75 + 22 27.5 4 1.0 29.0 4 1.5 180.0 6.6 5.4

G-86 64 0 27.5 4 1.0 27.0 & 1.0 135.0 7.3 9,1

G-9 (b) 0 PA 29.0 ¢ 1.5 29,5 4 0,5 177,0 10,2 12,0

i 77.5 4 9.0 28.2 4 1.50 28.8 = 1.00 167.5 7.22

8.52

*6Y



Table 7

Growth and Feed Consumption Records of Calves
Receiving 70 mg. Aureomycin Daily by Oral Administration, Experiment II

GROUP D
Calf Bodyweight Ht, at Withers Chegt Cir, Feed Consumption
No, Initial Gain Initial Gain Initial Gain Milk Starter Hay
(1b.) (in.) (in,) (1b.)

G-24 69 s 2% 21.5 ¢ 1.0 28.5 2.5 1515  lhe5 5.3

A-15 90 + 11 8.5 0.0 29.5 + 1.0 197.0 7.5 5.8

4-16 76 + 22 26,5 + 2,0 2.0 4+ 2.5 170.5 18,0 8,8

G-108 72 + 16 29.0 =+ 0,5 . 28,5 + 1,0 181.5 10.8 11.0

X 76,7 + 18.2 7.8 s 0,87 28,6 4 175 175.1 12,7 7.72

°0%



Receiving 500 mg. Aureomycin Orally per Week, Experiment 1I

Table 8

growth and Feed Consumption Records of Calves

GROUF F
Calf Bodyweight Ht, at Withers Chest Cir Feed Consumption
No, Initial Gain Initial Gain Initial Gain Milk Starter Hay
(1b.) (in.) (in.) (1v,)

G=23 99 4 15 9.5 + 2,5 31,0 = 1.5 222,0 13.6 4ol
G=135 60 + 6 26,0 < 2,0 26,0 & 2,0 127.5 6.2 4ob
G-13 (b) 82 % 12 28.0 ¢ 1,0 28.0 < 0,5 167.0 9.5 7.0
H-161 78+ 13 27,0 4 3,0 29,0 & 1,0 191,0 8,0 12,1
X 79.7 4 11.5 2.6+ 212 27.6 < 1.25 176.8 932 6,92

e



Table 9

- Growth and Feed Consumption Records of Galves
Receiving 250 mg. Aureomycin Intramuscularly per Week, Experiment II

GROUP &

Galf Bodyweight Ht, at Withers Chest Cir, Feed Gonsumption

No, Initial Gain Initial Gain Initial Gain Milk Starter Hay
(1b,) (in,) (in,) (1b,)

G-140 76 + 19 26,5 <+ 1.0 28.0 < 1,5 181,5 12,8 12,0

6-127 61 ’b 7 2600 ‘& 200 . 2600 ‘=‘ lgs 13235 404 304

4-177 75 + 12 27,0 & 1,5 29,0 ¢ 0.5 171.0 9.6 10.6

G-96 75+ 8 1.5 @ 2,5 28,5 < 1.5 169.0 7.9 9.5

X 717 4 11.5 26,7 + 175 217+ 1,25 163.5  8.67  8.87

K4



Recelving 125 mg, 8&ureomycin Orally per Week, Experiment II

Table 10

Growth and Feed Consumption Records of Calves

GROUP H
Calf Todywelght Ht, at Withers Chest Cir, Feed Consumption
Na, Initial Gain Initial Gain Initial Gain Milk Starter Hay
(1b.) (in.) (in,) (1b.)

G-29 78 <+ 14 28,5 < 1.0 28,0 ¢ 1,5 168,0 11.9 8.2
G-165 62 + 14 2.5 « 1.5 27.5 + 1.5 1%4.8 6.6 7.8
A-17 88 + 16 28.5 + 1,0 30,5 + 1,0 196,0 1C.3 6.7
4-140 75 + 3 26,5 4 1,0 28.5 2 0.5 176,0 9.0 12,1
X Thed & 11,7 7.7 < 1,12 28.5 + 1,12 169.5 . 9.45 8,70

€S
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