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I. INTRODUCTION

f/////wiﬁh the discovery and isolation of various antibiotics,
and the development of procedures for their mass production,
a new fialé in animal nutrition was uncovered. Bacterial ine
fections among farm animals, especially the young, have long
been a serious problem to the livestock and dairy farmers.
Laésaﬁ range from inefficient weight gains to death of the
animals, Thus, effective methods of reducing these losses
would pave the way for great advances in the livestock and
dairy industries.

Antiblotics are classified as drugs and are produced by
fermentation progedures with microorganisms. These drugs
have been extremely useful in the treatment of various human
and animal diseases. The antiblotics are not classed as
nutrients; nevertheless some have been found to have a growthe
stimulating effect when fed to poultry (67), swine (39) and
young dairy calves (3). Moreover, & reduction of the inci-
dence and severity of diarrhea was observed in swine (30) and
in dairy calves (3).

Several theories have been proposed as to how the antie
biotics exert their influence, but no reports have appeared
which unquestionably demonstrate the exact mode of agtion,

Very little is known abaut the effect of the antibiotics
when fed to ruminants. S8ince antibioties inhibit the growth
and multipliecation of migroorganisms, harmful effects might
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be expected if an antibiotie is fed to ruminants inasmuch as
rumen funeti@n is dependent upon microorganisms. Early work
with lambs (18) and steers {5) supported this postulate.
G@ntr&ry to expectation, however, dailry calves that were fed
hay and grain in addition to milk exhibited growth responses
when supplemented with aurammyﬁiﬁ {3},

Aureomycin was selected for the present investigational
work because preliminary work indicated that it was nonetoxic
and stimulated growth responses in young dairy aaivea; Also
it is en antibiotic exhibiting a wide bacterial spectrum,.

The é&%aent’iﬁv&atigaxign was designed (a) to determine
the effect of aureomycin feeding on the growth and health of
dairy calves in various practical ﬁiabﬁry regim@a'duriﬁg the
.age periocd of rumen functional development, and (b} to deter-
mine the effect of aureomycin supplementation on the effi-
clency of utiligzation of various nutrients by dairy calves ‘
fed restricted dieta.
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II. REVIEW OF LITERATURE
A+ History of Aureomycin

A new antihimtic active against certain viruses and
ri@kattsia and against gram-positive and grame-negative miero
organisms was isolated in 1948 by B. M. Duggar and assoclates
of the Lederle Laboratories Division, American Cyanamid Co.,
Pearl River, N. Y. (7, 10, 17, 51). The new microorganism

" -;;}ﬁ, the antviblotic producer, was

diacavarma during the course of sereening thousands of soil
samples. The antiblotic was named "aureomycin" from the yel=
low c¢olor of the parent actinomycete and the golden c¢olor of
the erystalline antibiotic.

Chemically, aureomyecin is a weakly basic compound cone
taining both nitrogen and nonionic c¢chlorine and having a
molecular weight of 508 (10, 17)« 1In the form of the cryse
talline hydrochloride, aureomyein is a stable preparation,
and in the dried state maintains its potency at 22° ¢, for at
least 6 months, High concentrations in distilled water are
stable at room temperature for periods up to 2 or 3 weeks,
but aureomycin loses its potency rapidly in broth, serum or
low agueous concentrations (17, 51). Stability is also a
funection of the pHj solutions above pH 7 are unstable (17).

Weleh (69) reported that aureomyein was readily absorbed
from the gastro-intestinal tract of rabbits. A significant
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econtinuous blood level was maintained with doses as low as
Qa5 gm; every 6 hours. ﬁurtharmmrég the drug was widely
distributed throughout thé,%adya 0f three drugs tested by
weleh (69), the kldneys, liver and lungs exhibited higher
concentrations of &ur%amynin'than afttarramyein or chlore
amphenicol. Harrell (34) reported that aureomycin was conw
¢entrated in the liver and excreted in the bile. Large
amounts also were excreted at\a,rﬁthar'ﬁanéﬁant rate in the
urimé, and there appeared to be ne "piling up" of the antie
biotiec in the serum of the patient.

Aureomycin apparently is nonetoxie¢ to laboratory animals
even when administered in large doses, since Harned et al.
{33) found that mice, rats, cats, dogs, rabbits and guinea
pigs were sble to tolerate oral doses of 100 to 200 mg. per
kilo. body welight per day for periods of 12 weeks with no
evidence of toxieity« The criteria were growth, génsral
' of Elaad, liver fune»
ﬁi@n,vblnad sugar, blood graaaﬁra and kidney funetion,

appearange, hematology, clotting time

The bacterisl spectrum of aﬁraamyainriﬁ quite wide inasge
much as it has been shown to have an inhibitive action
against both gram-positive and‘grammnegativa organisms (7)
as well aa'égainat elostridia which are commonly found in the
intestinal traet (34). Its greatest agtivity appears to be
against the gram-positive, spore~bearing organisms (7).

loomis (43) reported that aureomycin inhibits aerobic
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phosphorylation, and suggested that this mode of action was
the cause of the toxie effect of aureomyecin on mieroorganisms.
It was suggested that ac¢tively multiplying and invading mic¢ro-
organisme might be more susceptible to a lower level of phosw
phate bond energy than mature and undividing cells.

Carter and Ford (1l), in a review of the biochemistry of
antibiotics, suggested that the development of bacterial re=
sistance to aureomycin was not as important as in the case of
streptomycin, Resistance develops slowly, and when developed,
the resistant forms of bacteria rapidly revert to sensitive
ones, Harrell {34) reports that no auresomycin-resistant

matants were selected from several strains aw‘wgzaawwm.
B. Experimental Feeding

~ The recent work of Stokstad et al. (67) with chicks pro=
vided the first indication that the so~called "animal protein
factor” (APF) was multiple in nature and that a whole fere
mented mash resulting from the growth of Streptomyces aureo-
, ns in deep aerobic culture contained an unidentified

chick growth factor(s), These fermentation products were
gapable of producing growth increments in chicks greater than
those obtained with vitamin Bya alone. |
Subsequent reports indicate that the inclusion of crys«
talline aureomyecin (15, 32, 65, 70) or streptomyein (32, 45)
in the diets of chicks and pigs produced growth stimulation
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greater than that obtained by supplementation with vitamin
B,s alone. Whitehill et al. (70) and Groschke and Evans (32)
suggested that the effect of these compounds was related in
gome way to their antiblotic¢ activity in the intestinal
tract, since these drugs, administered intravenously, failed
to exhibit the growthwstimulating effects Furthermore, re-
ports by Moore et al., (48) and by Smith and Robinson (61) ine
~ dicated that orally

administered streptomycin brought about a
marked reduction in the ﬁa&ifarmyﬁactaria of the feces of
chicks, and Sieburth gt al. (59) demonstrated similar activity
when chick diets were supplemented with penicillin and ter-
ramycin.

Jukes and Stokstad (38) studied the effect of adding
small amounts of aureomycin to the diet of wvarious species.
At suboptimal levels of vitamin By, feeding the growth re-
sponse was enhanced more markedly by the aureomyein than was
the case at higher levels of Blz supplementation.

Stokatad and Jukes {66), in an attempt to determine the
vitamin 31% requirements for grdwah of chicks, noted a "spare
ing effect® of aureomycin upon vitamin E&z* A growthepro=
moting effect for aureomyecin was noted, however, both in the
presence and absence of the added Bma‘ The mortality of
¢hicks on the diet containing no added Ezz was markedly re-
duced by aureomyein. Slinger et als (60) found that certain

APF congentrates, containing penie¢illin and aureomycin, ine-



ereased the lysine requirement of turkey poults as measured
by normal feather plgmentations These workers suggested the
possibility that these compounds also increase the require-
ments of poults for other amino acids.

Pyridoxal and ﬁyﬁi&ax&min@, when incorporated into the
diet, were inferior %o @yridaxina for the growth of rate and
chicks, bmi all three forms of vitamin Bﬁlw@ra approximately
equal in grawuhwpramwting activity when aureomyein was added
%o the diet {k2)« The investigators #nggwaﬁaa that aureo=
m&ein may prevent utilization or destruction of pyridoxal or
pyridoxamine by intestinal microorganisms, thus inereasing
the amount of vitamin Bg available to the animal.

Jukes et al. (39) and Edwards et al. (24) showed that
aureomycin when added to diets containing vitamin By, would
stimulate the growth of pigss The increase in rate of growth
was aﬁyrwximatély equal to that obtained from supplementation
with an aureomyein fermentation product designated as "animal
protein factor® (Lederle APF)s lepley gt als (41) found that
the addition of dried whole aureomycin m&ﬁh to the diets of
growing~fattening pigs increased average daily gains signifi-
‘gantly in both dry lot and pasture, Moreover, no diarrhea
occurred in the pigs which were fed the aureomyein mash while
there was diarrhea in other aﬁpar&m&nﬁal lots of pigs.
Luecke ¢t al. (45) demonstrated that the addition of strepe
tomyein or APF to diets of plgs resulted in an inereass in
weight gains of 40 per cent over those of the pigs on the
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basal ratimn‘whil@ the addition of wvitamin B 2 alone produced

only a 10«par cent rise above the basal. ' ,
Speer et al. (64}, working winﬁ healthy, well-fed pigs

under raiativaly disease~free conditions, were unable to show
either an increase in daily gains or an improvement im feed
affiﬁi@agy’by the addition of 5 to 10 mgs of asureomyein per
pound of total ration. These workers concluded that the re~
apanaﬁvaf the pigs to antibiotic feeding depends upon the
"disease level" as deseribed by Catron (12). The "disease
level™ is defined as the degree or amount of feedlot contamw
ination with bacterial or virus infection which causes pilgs
to scours |

Gatron gt al. (15, 16) fed aureomyecin at various levels
- to pigs and found that those receiving 5, 10, 20 or L0 mg.
of aureomyc¢in hydrochloride per pound of feed exhibited sige
nificantly higher average daily gains and greater feed
efficiency than did similar non-supplemented animals, The
incidence of scouring after the first week subsided for those
pigs gaaﬁiving aureomycin, whereas diarrhea continued in the

lots of pigs fed the basal diet.

| husoff and Haq (58) fed Merck APF, a vitamin B,, supple-
ment, by adding it to a grain mixture which was fed to dairy
calves during the period from 4 to 63 days af‘age. No ap-
parent differences were observed in weight gains, heighte
at withers or feed efficiency of the calves, The decrease in
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growth rate which normally occurs after waaning calves from
milk at an early age was not prevented by the feeding of the
APF. Williams and Knodt (73) reported that APF (Merck) when
added to a milk replacement that ﬁaa fed to young ﬂéiﬂteim

male calves did not appear to improve the ratee of growth of
these animals.

On the eother hand when Lederle's APF, containing aureo-
mycin, was fed to young dairy calves, increased weight gains,
improved apyéaranaa and a reduction in incidence and severity
of diarrhea were observed (3, 50, 57} ,

Bartley et al. (3) fed an APF concentrate (Lederle),
containing 5 mg. of aureomycin per gram, to dairy calves from
birth to 42 ﬁaya of age. The APF congentrate was adminise
tered daily by capsule at the r&té of 3 gm. per 100 pounds
body @aight« The weight gains of the aureomycin-fed calves
were no greater than the expected average gain according to
the Ragsdale growth standard for dairy calves (52) but the
gontrols were considerably below the growth standard. A much
lower iaeiéanaa‘af scouring was noted in the antibiotige
supplemented calves which were thriftier and in better condie
tion than the controls, It was suggested that the APF conw
centrate containing aureomycin appeared to have enhanced
growth by preventing diarrhea.

Rusoff fﬁSsyﬁﬁ) noted a greater increase in body weight

gains of lhi-week-0ld Jersey male calves fed a grain mixture
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supplemented with an APF concentrate containing aureomyein
than in those of the control calves: The daily rates of gain
were 1.36 and l.11 for the supplemented and control ﬂaivaﬁ,
respectively, during the first 6 weeks of the experiment,
whereas no difference was observed beyond this period. The
@ugstan&img contrasting features b&%ﬂﬁaa the groups were the
smooth haircoats and the sleek, solid, muscular appearance of
‘the APF-supplemented calves, and the rougher appearance and -
larger barrels of the control animals, Further work by Ruse
‘off and Davis {57) with dairy calves from birth to 90 days of
age demonstrated ﬁh&% auréamy@im produced a growth stimulaw
tion. Jersey calves receiving a calf starter supplemented
with 2 per cent aureomycin feeding supplement, containing 2,5
grs aureomycin per pound of supplement, and those recelving
the galf starter w&gpl&m&nﬁaﬁ”ﬁ%ily with 75+150 mgs of Cryse
talline aureomycin fed by amygala’ahawad a rate of gain
approximately 25 per cent above Jersey control calves. )&ai»
stein pgalves similarly fad and supplemented exhibited bedy
welght gains ap@r&xﬁmanely 15 per cent greater than those of
‘the Holstein control group. The antibiotie supplementation
appeared to lower the ingidence of diarrheas

loosli et al. (44) fed various milk replacements to 39
pairs of Holstein calves to 8 weeks of ages One member of
each p&ir received an antibiotic feed muyﬁlame&& {Lederls)
mixed either in whole milk or in milk replacement at a level
of 2 per cent, The average daily g&in in body weights was
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1.16 pounds for those fed the antiblotiec supplement and 0,95
pound for the control calves, a highly significant differ~
ence, statistically. Thera'werﬁ no significant differences
in the amounts of hay consumed, but the antibiotic~supple-
mented ¢alves consumed approximately 40 per cent more concenw
trate than the controls and required less T.D.N. per pound of
w@igﬁt gein. Control calves exhibited a greater incidence
and severity of scours than those fed the antibiotic supplee
ment, Studies on total bacterial counts and morphological
types of bacgteria, u&i@g the stained slide method, were made
on the rumen contents of the calves, but no differences were
apparent between the antibiotic«supplemented and the control
calves.

A preliminary report of the work to be reported herein
(50) indicated improved weight gains and Phyaia&l appearance
aad‘greaﬁer efficiency of feed utilization when the diets of
young dairy calves were supplemented with 80 mg. per calf
daily of ﬁ?yatalliaa auraamyaiﬁ hydroehloride fed in the milk
via a&ppi& pail. ‘

In contrast to the aforementioned favorsble responses of
ruminants to antibiotie feeding, other research workers have
rapartaé deleterious effects. Colby gt al. (18) fed a group
of waaai&gwag@ lambs a basal ration consisting of oats, milo,
bran, cottonseed meal and alfalfa hay supplemented at a 1
per ¢ent level with an APF feed supplement {Lederle) which
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contained 0.6 meg. vitamin By, and 4 mg. aureomycin per gm.
Since the APP &dvarﬁaly’aff@¢t@d the palatability of the
ration, the supplementation rate was reduced to 0.5 per cent
of the total ration after the first 2 weeks of feeding. Dur
ing the last half of the 28-day @x?@rimﬁntal period, the
i&mba receiving the ration containing the APPF practically
ceased eating %ﬁ@ congentrate mixture, and gained only 0.22
pound per day as compared to 0438 pound for the control
lambe, Also, the APF supplement had a slightly depressing
effect upon both the diameter and the 1ﬁngth of wool fiber,
Purther experimentation with lambs by these investigators
{19, R0) indicated that ﬁh@ feeding of erystalline aureomycin
hydrochloride at the daily rate of 100 mg. per lamb orally by
capsule resulted in a marked decresse in feed consumption and
in weight loss. Bacterial counts were made on the rumen cone
tents of the lambs fed aureomycin and were found to be much
higher than in the control animals, indicating that perhaps
‘ﬁhe aureomycin had destroyed certain sirains of bacteria,
thereby eliminating a normal competitive environment and per=
mitting less desirable strains of bacteria to multiply (19).
Bell, Whitehair and Gallup (5) observed that feeding
erystalline aureomycin hydrochloride orally by capsule, at
the daily rate per animal of 0.6 gm., to beef steers produced
‘anorexia and diarrhea within 48 to 72 hours. In further

studies with steers fed a basal ration of corn, soybean oil
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diet gliminated the deleterious effect of lactose on egg proe
duetion. | ;

Rojas et al. (54) reported the occurrence of &wmawW$ﬁ in
dairy calves fed separated milk with sufficient extra lactose
added to make the total lactose content twice that of gepaw
rated milk. The scouring was observed within a few hours
after feeding of the lactose-enriched separated milk began
and nwaﬁmwwa@ when the extra lactose was omitteds

 An animal may adapt to lactose feeding; i.e., the diare
rhea may become less severe, may occur less frequently or
may cease if the animal continues to ingest rather large
amounts of lactose over an extended period of time, Riggs
and Beaty (53) indicated that the gapacity of the rat to
ﬁmpwwaﬁ lactose without suffering frow diarrhea can be ine
creased through a continued daily waﬁwx@ of rations containe
ing lactoses Fischer and Sutton {26) recently reported that
previous lactose feeding incresases the ability of the rat ine
testine to hydrolyze and absorb lactose. Softer fecal pele
lets continued after the diarrheal condition of young rats
fed a 70 per cent lactose diet had subsided (47).

Fischer and Sutton (25) postulated that the mechanism
of adaptation of animals to lactose feeding is an increased
production of the enzyme, lactase, in the intestinal mucosa,
Lactase occurs in the mucosal cells of the intestines of

mammals, but not to any appreciable extent in the wzdwmﬁuzmw
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juice. Therefore, these workers suggest that lactose hydrole
ysis must be mainly an intracellular process, occurring dure
ing ahaaryni#nu S8ince lactose diarrhea may be caused by the
absence of extensive lactose hydrolysis and the resulting
hydragogue effect, the species, strain, age and individual
differences in the severity of lactose-~feeding symptoms might
be due to differences in intestinal lactase activity.

Fischer and Sutton {(25) suggested several possible ways
in which lactose might aet to produce diarrhea: (a) direct
stimulation of intestinal musclesi (b) hydragogue action,
isesy interfering with absorption of water and organic nutrie
ents; (¢) alteration of imtestinal flora to an aciduric type;
{d) alteration of pH to a'dagwaa sufficlent to stimulate the
intestinal masculature; (e) maintenance of a positive oxida~-
timnﬂraﬁﬁatién potentialj and (f) stimulation of intestinal
muscle through its nerve supply, by small amounts of unw
hydrolyzed lagtose in the blood. %hg writers favored the
second possibility, that of a hydragogue type of action, as
the most plausible,

FPlipse et al. (27, 28, 29, 30) in attempting to develop
a synthetic milk for young dairy calves, have made an extenw
sive comparison of warious types of varbohydrates as the
source of energys. Young calves fed, from birth to 28 days of
age, various synthetic diets of equal caloric value but varye
ing in content of lactose from 5 to 30 per cent gained at a
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greater rate than other calves receiving either glucose or
corn syrup as the carbohydrate source. The level of lactose
feeding apparently made little difference in body weight
gains which were 16.0, 20.5, and 19.5 pounds for calves re-
ceiving levels of 5, 10 and 30 per cent lactose, respectivew
ly. This gain was in contrast to 9.33 pounds for glucose«fed
calves and 8.66 pounds for corn syrup~fed calves. Subsequent
work (27) indicated that calves receiving lactose plus corn
syrup gained an average of 28.33 pounds, those receiving
lactose plus starch gained an average of 24,67 pounds, while
calves fed starch as the only dietary carbohydrate gained
only 14 p&unds in 31 days, These workers (30) suggested that
mach of the beneficial action of lactose may be credited to
its stability and to ite low solubility which permit it to
pass unchanged into the intestinal tract where it promotes
the growth of beneflcial lactic acideproducing bacteria and
inhibits scatologic putrefaction, This view is not univerw
sally accepted, however, since Whittier and co-workers (71)
could not attribute improved growth of lactose~fed rats to
the production of acidophilic nrganisma‘in the lower intes-
tine, |

"In an attempt to explain the more favorable effect of
lactose as compared to other forms of carbohydrates, Flipse
et al. (27, 28) studied blood glucose tolerance curves of

calves, between the ages of 28 and 35 days, which were fed
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various types of earbohydrates., The blood samples were obe
tained from the jugular vein just prior to feeding and at
0s25y 045, 1, 23 4, 6 and 8 hours following feeding and were
&ﬁaiyaaﬁ for reducing sugars. The blood sugar level rose
rapldly after the ingestion of glucose, of lactose, and of
gorn syrup with maximum concentrations at 4, 4 and 1 hours,
respectively, after feeding. Following starch ingestion,
t&er& wag no change in blood suger the first 4 hours and only
a moderate increase at 6 to & hours, The curve for glucose
decended more rapidly than did that for lactose. It was suge
gested that this continued high level of blood sugar for the
lactose~fed calves might &néieata that the hydrolysis of v
lactose continued over a longer period of time, and this
might be considered advantageous in that energy was made
available over an extended period and thus absorption and
utilization were permitted to take place mérs\affiei&ntlya
However, these workers (2&) cautioned that blood sugar levels
gan be considered only as a rough index of the utilization of
) avearbohyﬁrat@, since the concentration of sugar in the blood
at any apeeif&%d time depends upon the rate of absorption of
the sugar into tha/bloa& stream and the rate at which it is
removed from the blood. The investigators stated that the
latter may be accomplished through exeretion in the urine or
through utilization by the tissues and the raﬁé of removal,

whether by excretion or utilization, varies with the sugar
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III. EXPERIMENTAL AND RESULTS

The procedures and results of this investigation will be
presented as two separate trials because of the differences
in dietary regimes and the nature of measurements that were
made, Trial I was designed to stﬁdy the effect of aureomycin
on the growth and well~being of young dairy calves,

The second phase of the investigation {Trial II) was de-
signed to investigate the more fundamental aspecis of the ree

sponse of calves to aureomycin supplementation,

As Trial I
1. Progedure
as Dietary groups: Four-day old dairy calves of the

Ayrshire, Guernsey, Holstein and Jersey breeds from the Iowa
State Qell&ge herd were diviﬁaﬁ into four comparsble groups,
based upon breed and 8ex, and were fed various axpaﬁimantal

diata over a period of 16 weeks. BRach calf received hay ad
 1ibitag and a concentrate mixturel free choice up to a maxie
mug of A'paunda daily. Calves in Groups I and II received

whole milk whereas those in Groups III and IV were fed a re=
uanatiﬁutad skimmilk (Table 1).» Each calf in Groups II and

lThe concentrate mixture consisted of 40 per cent ground
corny 30 per cent cracked oats, 28 per cent soybean oil meal,
1 per cent salt and 1 per cent steamed bone meal.
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IV received, in addition, 80 mg., daily of crystalline aureo~
myaim‘hy&raahlmridal fed in the milk via nipple pail. Data
kal&tié& to the calves and dietary groupe are presented in
Table 2.

Table l. Milk Feeding Plan Used in Trial I

Rate of feeding milk Composition of reconstituted

Age , skimmilk
ye) (A1l groups) . tGroups III and IV)
(lbs. daily /100 lbs. (Ratio of non-fat dry milk

body wt,) solids to water)
h - 6 10 1:9
7T - 9 10 1137
10 - 12 10 1:5
13 - 18 10 1: 4
19 - 25 9 L1 4
33 - 39 7 1k
LO = 46 6 1: 4
47 - 53 5 14
Sk = & h 14
6l - 67 3 B R N
68 - 2 ‘ 14
75 = 116 1 lb./feeding 1t 4

bs. Preparation of the rations: The whole milk was obw

tained i@m@diaﬁaly prior to each feeding from specified Holw
stein cows (producing milk containing approximately 3.5 per
cent fat) in the Iowa State College dairy herd. Analysis of

‘1$appliaa through the egourtesy of Dr. T. H. Jukes,
Lederle Laboratories Division, American Cyanamid Co,, Pearl
ﬁi?ﬂl’f, e Yo \
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weighted cowmposite ﬂ&mpl&& of the milk fed indicated an avers
age of 3445 per @%nt fat.

Spray dried non~fat dry milk solidsl (dried skimmilk)
was r@émn&ﬁiﬁaﬁad immediately prior to each feeding iﬁ the
ratios shown in Table l. The ratio of non-fat dry milk
solids to water was calculated to yield approximately the
same calories during the milk feeding 9ariﬁd as that supplied
by the whole milk, | |

 The erystalline aureounycin hyﬂrﬁghlgrida was mixed with
dry skimmilk in proper proportions to deliver 40 mg of aureo=
mycin per uabxﬁapamn of mixture, Just prior to each of the
two daily feedings one tablespoon of the mixtu?a was diﬁ« ,
solved, by stirring, in the milk for each calf,

¢+ Management of the calves: The calves were allowed
to remain with their respective dams for 3 days following
birth, after which they were r&m&?@ﬁ to a diffaranb barn and
placed in individual calf pens, The barn had no artificial
heat in winter but 15 dairy cows were housed in the same
buiidxng, Later, as space became available, the aalvéa,wara
moved to the main ¢alf barn maintained at 2 minimum temperaw
ture of about 659F, by a thermostatically controlled oileburn~
ing furnace.

The milks, at a temperature of approximately i@ﬁ“F,. were

l?urahaaad from the Des Moines Cooperative &réamary, Des
Moines, Iowa.
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fed twi&é daily from nipple pails., The rate of feeding both
the whole milk and the reconstituted skimmilk (Table 1), was
adjusted, for each calfl, at weekly intervals after the initial
2 waaka‘dﬁriug which they wéra fed at the rate of 10 pounds
of milk per 100 pounds of body weight. Also, the composition
of the reconstituted ski@miik was changed during the first 2
weeks as indicated in Table 1. The amount of milk fed was
reduced to one~half when digestive disturbances were noticed.
The decrease level was maintained until the diarrhea subsided,
after which the quantity wasiineraaaad gradually to the regu=
lar amount, In severe cases of diarrhea "EKacpectate" or a
seour medicine pr&parad by the Veterinary Clinie, Jowa State
College, was administered with warm water.

The hay was weighed and placed in individual hay racks,
and the uneaten portions were weighed back periodically and
replaced with fresh hay., The concentrate mixture was fed at
the rate of 2 pounds twice daily if ﬁhg‘inﬂividual calves had
mmmaumed the pravi@ua feeding, otherwise the previously fed
graim mixture was allowed to remain in the feed box until
either consumed by the calf or until it became contaminated
with exc¢rete or other debrim,‘at which time it waé weighed
back and discarded. |

~ Bach ealf that received reconstituted skimmilk was fed

a daily supplementl of approximately 15,000 USP units of

dugatola® capsules purchased from Parke, Davis and Co.
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vitamin A and’3éaﬂ USP units of wvitamin D during the first 4
weaks of the experimental pariaﬁ;‘ At this age it was assumed
thaﬁ_thﬁ‘aalvaa~ware eating sufficient hay and concentrate
mizxture to supply adequate amounts of vitamins A and D.

ds Records: The raﬂatﬁ@& data included ﬁaﬂy weight
eﬁangas,‘inciéanaa of diarrhea and general appearance of the
calves and the amounts of milk, hay and concentrate mixture
consumed. The c¢alves were weighed at 4 days of age and once
each week throughout the trial. Eaeh calfl was akamin@d for
signs of seouring at each feﬁding« kThe\ganeral appearance
and state of health of each calf were recorded periodically
and wheneveyr abnormalities were ﬁmt&ﬁ, and a series of |
colored pictures (2" x 2% slides) were made of most of the
calves, | -
2+ RBesults

a« Growbh: Body weight changes of calves are presented
in Table 2. The range of the mean initial welghts for the
groups of calves was only 7 pounds, which was considerably
smaller than the variations among calves within each group.
?h@ mean weight changes for each group of calves are shown
graphically inkyignra l. These trends indicate approximately
aqual weight gaina in calves fed aureomyein with whole milk
{group II) and with skimmilk {group IV). A4 similar relatione
ship was axﬁibi&ed in the calves that were not supplemented

~ with the antibiotic, (groups I and III), and it appeared that



Table 2. Effect of Aureomyein and of Type of Eilk on Changes in Body Welghts

ﬁia‘t? falf Greed G&ex ?ﬁﬁa?

: g?ﬁ‘;in Toe

60 60 65 69 74 €82 84 96 110 127 142 147 161 168 181 196 214 154

3449 J ¥
3470 J F 55 56 60 656 72 79 84 88 97 108 116 123 132 143 157 167 179 124
3480 @ P 54 51 57T 61 62 68 76 80 8B 94 106 111 118 128 153 142 150 96
1 3528 H ¥ 95 101 108 105 119 130 142 155 185 170 194 210 218 251 245 260 287 192
{#hole . 355¢ H  F 98 106 111 119 128 139 146 157 169 177 180 205 219 220 248 260 276 178
milk) 8621 A& F 68 70 7T 82 90 97 108 114 126 129 138 150 180 168 181 192 207 139
8569 E ¥ 110 117 127 134 145 152 168 180 192 20C 213 228 236 254 268 277'288 178
3504 J§ F 57 51 55 61 66 73 80 85 88 88 92 ©6 100 107 11l 118 121 64
35485 G ¥ 78 74 76 82 88 94 100 104 109 116 124 137 148 150 158 169 180 102
Average 75 76 82 86 94 102 110 118 127 135 146 156 166 175 187 198 211 136
5503 J 2 E B4 64 68 7% 80 1 99 111 121 126 141 153 164 185 190 207 225 161
11 3463 J F 60 63 75 75 84 94 105 111 116 135 140 152 160 166 185 154 187 137
(Whole 3580 6 F 70 75 79 88 98 109 116 125 181 138 152 155 168 182 194 194 218 148
milk 3539 H ¥ 95 98 106 112 121 132 143 157 172 185 196 206 232 249 256 275 296 201
plus 3550 H P 91 98 103 112 125 136 152 165 173 190 203 215 226 240 250 262 262 191
aureo- 2520 A F 64 67 74 78 89 101 111 121 132 146 158 172 187 201 209 222 242 178
myein®) $57¢ B ¥ 84 85 90 102 113 125 132 143 154 169 187 198 214 230 241 252 266 182
‘ 5472 J P 41 435 45 52 58 66 74 B0 90 102 113 124 137 146 151 158 171 130
3606 G M 63 65 75 84 93 104 116 120 137 151 161 172 185 196 210 228 235 172
Average 70 73 78 86 96 106 118 127 136 149 161 172 186 199 209 221 237 187

B411 calves received alfalfs hay ad libitum, snd a concentrate mixture {limited to 4 lbe. per
ealf daily) comsisting of 40 per cent ground corn, 30 per eent crushed oats, 28 g}er asnt soybean
0il meal, 1 per cent salt and 1 per cent steamed bons meal.

g0 mgs crystalline sureomyein hydrochloride fed daily in the milk via nipple pail.

w"fg -



Table 2. {(Continued)

Tietary call  Preed Sex ‘ v T Total
Group®  Ho. 4 Il 18 &5 382 B85 B0 €, € Gain
, {1bs. )}

3611 4 ¥ 83 B4 BY 60 67 73 Bl 86 94 102 109 112 125 134 139 147 151 98
113 3542 & F 55 61 68 75 84 92 100 110 117 130 139 148 160 188 176 189 197 142

{Recon~ 8532 & F 59 60 57 €2 6% 72 78 B 88 92 84 102 104 }.3.3. 118 121 128 68
sti~ 3551 B ¥ 950 92 100 108 120 136 146 160 172 185 180 204 214 220 235 246 2566 169

tuted 3557 ¥ F 90 88 9§35 106 114 124 133 141 152 156 164 176 179 189 208 218 226 136

skim- &522 A E 86 85 91 101 112 125 138 150 160 174 186 192 208 226 228 245 253 187

milk®) 3564 " ¥ 94 105 114 126 133 139 142 152 158 171 178 184 191 £02 220 222 238 144

3884 4 ¥ 656 65 72 80 88 H7 106 118 124 125 130 135 151 156 164 165 179 114
Average 74 78 82 80 98 107 115 125 133 142 149 157 167 176 185 194 204 3‘3123

IV 3488 d ¥ 68 64 66 T6 87 104 111 120 132 141 153 168 180 194 210 224 244 178

(Recon~ 545% Jd F 63 60 68 78 89 97 108 117 126 183 140 154 184 172 183 182 2035 140

sti- 3825 G P 7Y 70 76 84 935 107 114 127 131 143 153 1635 176 187 201 217 229 158

tuted 3537 H ¥ 81 88 100 109 121 129 138 146 162 175 187 197 205 227 241 259 276 195

skim~ 35862 B~ F 88 89 97 108 11z 122 132 142 155 170 179 152 201 207 215 227 282 164

milk® 3495 A ¥ 83 86 99 100 114 1283 131 147 158 178 187 200 217 229 284 272 287 214

plus 3565 B F 92 100 107 110 133 146 152 165 170 186 196 206 222 242 240 262 278 188

aurao- 3498 g ¥ 71 72 86 $0 99 107 117 123 133 146 155 187 177 180 205 225 236 164

myein®) 4oerace 77 79 87 96 106 117 125 135 146 156 169 181 193 2@5 219 285 262 175

%411 ealves received alfslfa hay ad libitum, emé & concentrate mixture (limited to 4 lbs. per

oalf daily) consisting of 40 per ecent ground cormn, 30 per cent erushed mts, 28 per cent saybsa.;z

oil meal, 1 per cent salt and 1 per asni; gteamed bone msal.

Y80 mg. orystalline sureomycin hydroehloride fed dsily in the milk via nippls pails

%See Table 1 for composition.
first 4 weeks of the trial.

Each calf received supplementary vitamins A and D during the



Figure 1. Effect of aureomycin and type of milk
on changes in group mean weights of

calves,
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‘im both the antibiotice~supplemented and non-supplemented
¢alves the type of milk made little difference in the rate of
growth from 4 to 116 days of age. After the initial 2 to 3
woeks of the experiment, hawevar, the aureomycin-~fed calves
{groups iI and 1IV) gained weight at a more rapid rate than
the controls, and the difference beﬁw&én the mean weights bew-
came increasingly pgreater throughout the trial.

The aureomycin-fed calves {(groups II and IV) showed a
27 per cent greater body weight gain during the l6-week trial
than ﬁhm control animals (groups I and III)« The Ayrshire,
Guernsey and Jersey calves of Groups II and IV exhibited a
k1l per cent increase in gain over their controls in Groups I
and III, whereas the Holsteins of the supplemented groups had
only a 12 per cent greater growth than the Holstein control
calves., This difference bamwgﬁn breed groups is similar to
that reproted by Rusoff and Davis (57) who found that the
welght gain of aureomycin-supplemented Jéraey calves exceeded
that of their controls by 25 per cent, while the gain of sup-
plemented Holstein calves was 15 per cent greater than that
of the Holstein controls.

The‘differéngas in gain exhibited between calves that
- Were sugplémantad with aureomyein {groupe II and IV) and the
non-supplemented animals {groups I and IIIL) were significant
statistically as indicated in Table 3. Only the first eight

galves of each dietary group (Table 2) were used in the
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‘Table 3. Analysis of Variance of Body Welght Gains Data

3@uraa af ﬁagra@s of Sums of DMean Square
OO £ o %1% ; - quares .
Groups 7 361,925 51,703
Rations | 3 29,856 9,952
Whole milk vs, Skim-
milk (M) 1 , 2,603 2,603

Aureomyecin vs. Non=

aureomycin (4) 1 26,463 Eh*kﬁﬁ*
Interaction M x 4 1 24790 2,790
Groups X Rations , | :
{Experimental error). 21 971&59 L ,640
Weeks - 16 1, 56, 78,52&**
Weeks x Rations 48 | 17, 66& Jog**
Weeks x Groups R & 32,0?& 286%%
~ Weeks x Rations x ﬁwwupagzé 20,240 60
Total 543 1,815,933
F (Aureomycin vs. Non-aureomyein) z 527
P Wﬁ&kﬁ) = AT
F (Weeks x Rations) = 6,10
F iWﬁﬁkﬁ X ﬁraups) s Lka75
‘ *F - nﬂﬁ
m*P - nml

statistical analysis in order to simplify the caleulations
involved, since there were nine calves in each of Groups I
and II and only eight in each of Groups III and IV.

| The differences in weight changes of the calves by

weeks were significant at the 0l probability level. The ine
terpretation might be, as can be noted also by studying weight
inereases by weeks for individual calves, that the calves

,gainéé at varyimg rates during different weeks,
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The interaction of weeks by rations also was statistie
¢ally significant at the ,01 prabaﬁilmty level, This re~
pults, in the main, from the fact that the differanaa‘in gain
in favor of the calves fed aureomycin beceme greater as the
feeding parﬁﬁé progressed.

The interaction of weeks by groups, also statistically
significant at the 0L grahabiiiﬁy'lﬁvai, may be interpreted
as an indication that the groups of calves vari&dlin the
magniﬁud& of their rates of gain by weeks. The calves were
grouped according to brma@ and sex with faur breeds repre-
sented. Thakafar@, thﬁsa ﬁwa‘fagnara'alaa wmuld{influaﬁ@a
the rate of gain by weeks &maag groups.

N

Table 4« Analysis of Variance of Total Weight Gain Data

ﬁéurag_a? l Eagraea.af' §um& éf “Mean Square

Groups W 12,297 3,074

Rations 3 6,652 2,217
Aureomyein ws, o
Non-aureomycin (4) i k4961 b 4961 %%
Whole milk vs,
Skimmille (M) . 1 884, 884,
Interaction A x M B | 807 807
Experimental error 12 Ly 790 399
Total | 19 23,739

F {Aureomycin vs. K@nwaura@myﬁin) = 13.43
¥ iwhalamzilk vs., Skimmil k) 2.22

Pw +01
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Since the groups of calves were not equally balanced
with respect to sex, an analysis of variance was made using
the total body weight gains of only the first five calves of
each dietary group (similar breed and sex distribution im
each group) Table 4+ This analysis revealed a statistically
significant difference at the .0l probability level in the
total body weight gains in favor of the supplemented animals,.
This statistical test, applied to the data tﬁ double check
the differences, if any, between the whole and the skimmilk
groups, indicated no significant differences in weight gains
due to type of milks |

be

fficiene ikilizatioy The ratio of cal-
gulated total TDN consumption {49) to body weight gain (Table

5)s r&vwaia that the auraﬁmyeinmfmﬁ calves {(groups II and IV)
consumed more feed and utilized it more efficiently than did
th@ control animéla {groups I and III)« The aureomycin-fed
aélveﬁ required an average af §*$5,pmund$ of caleulated TDN
per pound of haﬁy‘waight,gain as compared to an average of
2430 pmund& for th& non-supplemented uﬁlvaﬁ, a 14 per cent
&raatar @ffiaiemay for the former.

| Table 6 reveals that the antihin%im»supplamennea calves
canﬁaﬁad &igaifiuaﬂtly more calculated TDN than the controls.
Since the dietary groups of calves were not evenly balanéedv
with respeect to sex, only five animals (comparable breed and

‘sex distribution) from each group were used in the statisti-



Pable Hs Effect of Aureomycin and Type of Milk on TDN (ousumption
(Caleulsted) and on Batio of TDN Ingested to Body Weight
Changes of Dalry Calves

Distary Calf Br. Sex Initial 70N eonsumption Wa TDR/1be

Group®  los T HITK  Cones Hay dobal Gain Gain
‘ ' {T56+)

3449 J W 60 72 174 41 287 154 1,9
3470 4 F 55 68 159 28 2585  18¢ 2.0
3480 ¢ 2 F 54 68 148 40 241 96 245
I 8528 H K 95 100 169 86 355 192 1.8
(Waole 8BB4 X ¥ 98 100 236 89 408 178 2.3
‘milk) 8821 A 2 F 68 81 149 668 298 139 2.l
¥E9 K M 110 115 262 183 510 178 2,9
5604 J F 57 61 116 41 217 64  Bed
3548 ¢ M 78 74 167 51 282 102 2.8
Average 75 81 174 61 516 136 243
. 8508 J 0 M 64 67 168 75 308 161 1@
11 %468 4 F 80 75 193 29 297 137 2.8
(Whole 8580 ¢ F 70 82 198 51 326 148 2.2
milk B5%9 H B 9B 103 190 106 899 201 2.0
plus 8650 ®E F 61 95 2835 94 422 191 2.2
sureo~ 3520 A F 64 g1 193 91 865 178 2.1
myein®) 3670 B .M 84 96 246 136 476 182 2.6
3472 § P 41 57 156 41 265 130 2.0
5506 G M 63 78 P00 65 338 172 240
Average 70 81 197 76 354 167 2.1

8411 calves received slfalfa hay ad libitum and a concentrate mix~
ture {limited to 4 lbe. per calf dally) consisting of 40 per cent
ground corn, 30 per cent erushed oats, 28 per cent soybean oil

‘moal, 1 per oent salt and 1 per cent stoamed bone meals

bwﬁﬁ velues used in caleulations were: ¥Whele milk, 16 per ceni;
dry skimmilk, 84 per cenb; coneentrate, 77 per cent; and hay,

50 per cent.

°80 mge erystelline sureomycin hydrochloride fed daily in the milk
via nipple pail.
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Table 5, {Continued)

Dietary Calf Br. Sex Initial _ TDEP consumption TDR/1b,.
Group® Nos Wes  WITk Ooms, Hey fTotal Cain Gain
| - _ {158+ ‘

3511 4 M £3 71 100 86 207 98 241

ez J F 55 68 169 70 80T 142 2.2

8632 ¢ F 59 57 68 B0 175 89 245

117 %531 H M 80 87 188 95 B652 188 2,1
(8kim~ 8557 H P 80 88 171 78 %42 186 2.5
milkd) 88522 A ¥ 86 B4 2068 85 375 167 2.8
3664 N ¥ 94 100 169 98 862 144 2.8

5634 J ¥ 85 72 182 45 249 144 2.2

iverage 74 79 148 O 296 130 2.3

3489 J ¥ 66 87 151 42 280 178 1.6

v 3499 J ¥ 63 71 158 Bl 281 140 2.0
(Skim=~ 8525 & ¥ 71 82 185 77 544 158 2.2

milkd 3537 H W 81 86 148 99 343 195 1.8
plus 356862 H F 88 97 168 120 385 184 2.4

aurso~ 3495 A ¥ 88 97 173 86 356 214 1.7

myein®) 3566 H ¥ 92 104 200 11 4R 166 2.8

z498 ¥ 71 B8 184 65 zpl 164 B.O
Average 77 90 189 84 B4E 175 2.0

%411 ocalves received alfalfa hay ad libitum end a concentrate mix-
ture {(limited to & lbss per ocali dally) consisting of 40 per cent
ground corn, 30 per vent crushed oste, 28 per cent soybean oil
meal, 1 per cent salt and 1 per cent steamed bone meals

YLy values uged in caloulations were: Whole milk, 16 per ocent
dry skimmilk, 84 per cent; concentrate, 77 per cent; snd hay,
80 per oent.

®80 mge erystalline aureomycin hydrochloride fed daily in the milk
wis nipple pails

dsaa Table 1 for composition. Bash eslf reseived supplementary
vitaming A and D during the firet 4 weeks of the trisl.
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Table 6. Analysis of Variance for Calculated
TDH Consumption Data

Source of Degree of Sums of Mean

. Variation Freedom Squares  _ Hguares
Group ~ ; b 57673 14418
Ration | \ 3 18326 6079
Aureomycin ve. , ~
non~aureomycin (A) 1 14525 1,525%
Whole milk vs.
Skimmilk (M) S 3618 3618
Interaction A x M 1 93 93
Experimental Error 12 25677 2140
Total ' 19 101586

F {Aureomycin vs. Non-aureomycin) z 6.79

*P = n05

cal analysis, ‘ \

The milk feeding was limited to a definite daily amount
based upon individual body weights of the calves, and also,
the quantity of milk fed daily was reduced when signs of
diarrhea were noted. 7Table 7 shows that the whole milke~fed
calves consumed an average of 505 pounds per calf: The aureco-
'myainwaupplameﬁted, whole milk~fed calves grew more rapidly
than their controls, but they had a mean initial weight of 5
- pounds lasa‘than the controls which explains the similar milk
consumption, However, the skimmilk<fed, aureomycin-supple=-

mented calves due to a slightly greater mean initial weight,
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Table 7. Effect of Aureomycin and Type of Milk on
the Mean Quantities of Feed Consumed by
Young Dairy Calves

Dieta
Grou

Ii " inel. ' i
(Whole 9 5 8 " 169 | ‘ 50 20
milk plus Qw12 w 78 85 gz
Burec- - 13-16 " _56 103 83
myeine) ‘ '

 Total 505 256 152

111 - le 4 inecl. 33 11 4
( Skime 8 5 8 " - 3b 36 17
milkd ) Qulz 16 63 b3

13-16 *© 11 82 15
Total 94 192 139
v ~ 1~ 4 incl, 36 8 6
(Skimmilkd G 8 W o 50 34 20
, plus 8 9wl " 16 75 L8
aureonyeint®) 13-16 *# 12 105 92
Total 104 222 166

8411 calves received alfalfa hay ad libitum and a concenw
trate mixture {limited to 4 lbs, per call daily) cone
aiatin% of 4O per cent ground corn, 30 per cent crushed
ocats, <28 per cent soybean oil meal, 1 per cent salt
and 1 per cent steamed bone meal,

bpried product prior to recomstitution.

€80 mg. crystalline aursomycin hydrochloride fed daily
in ;he’milk via nipple pail.

d&ae\Tabl@ 1 for composition. Each calf received sup- J
plementary vitamins A and D during the first L weeks
of the trial. '
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greater growth and lower incidence of diarrhea (Table ?i,
consumed 10,5 per cent more milk than their controls,

The concentrate mixture was fed free choice up to a
maximum of 4 pounds daily per c¢alf, The antibiotic-supple-
mented calves exhibited better a??étitas, thus consuming their
maximum daily allowance at an earlier age than the control
enimels, Therefore, they consumed 1l per cent more of the
concentrate mixture than did the control ecalves (Table 8).
Furthermore, the supplemented animals consumed 21 per cent
wore hay ££e&\§g 1ibit
calves {Table 9).

¢» Health: The calves were observed for various ab-

) then did the nonesupplemented

normalities, particularly diarrhea, at each feeding or a
total of 224 times for each c¢alf during the experimental
pmriaﬁﬁ ansiéariag the total number of times observations
were wmade, the frequency e£ seouring among the experimental
calves was low, Table 10 indicates a greater incidence of

" diarrhea during the first 4 weeks of the trial for the calves
fed skimmilk {graups II and IV) than fa? those receiving
whala &i1k:{graupa I and III). Aurcomycin supplementation
appareﬁtly:did not reduce the incidence of diarrhea during
this initial period but during the latter stages of the trial,
from 5 %o 16 weeks, a slight reduction waaymbﬁarvad. The
difference was not statistically significent, however. The

group mean number of times diarrhea was observed throughout
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Table 8. Effect of Aureomyein and Type of Milk on
Concentrate Consumption

Calf

Group®  Ho. Br.  Sex
349 J M 10 34 86 96 226
370 4 F 12 31 70 92 206
34,80 G F 20 36 62 6 186
I 3528 H X 6 27 86 100 219
(Whole 3554 H ¥ 1 88 92 112 306
milk) 3521 4  F 1 3 50 92 194
3569 H M 38 g2 108 112 34,0
3504 J P 12 32 50 55 149
3543 G M 8 14 72 110 201
Average 15 K2 75 93 225
3503 J M 10 32 70 106 218
I . 3463 d P 18 &6 81, 102 250
{(Whole 3530 G ¥ 27 48 76 100 251
milk 3539 H M & 36 93 11k 247
plus 3550 H F 22 68 100 112 302
aureo~ 3520 A P 18 g 82 102 251
myeinP) 3570 H M 28 6 112 112 318
o BR72 d F 6 38 66 92 202
3505 G M 26 64 Bk 86 260
Average 18 50 85 103 256

- 8411 calves received alfalfa hay ad libitum and a cone
centrate mixture (limited to 4 1bs. per calfl dailz}
eonsisting of 4O per cent ground corn, 30 per cent
erushed oats, 28 per cent soybean oil meal, 1 per cent
salt and 1 per cent steamed bone meal.

bgo mg. erystalline &ur@@myein hydr@ahlaridaAfad daily
in the milk via nipple pail,
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Table 8. {Continued)

roup®  MNo., Br. Sex

3511 J u & 2l 40 62 130

3542 J F 10 48 64 9 220

3532 G F 10 18 2l 36 88

III 3531 H Mo 12 56 70 78 216

(Skime 3557 H F 6 32 78 106 222

milk®) 3522 A M 20 L2 96 110 268

3564 H F 12 p 13 Th 100 220

3%% J M 12 3, 55 70 17

Average 11 36 63 g2 192

3489 4 M b 20 66 106 196

I 39 J F 9 42 62 9k 207

(Skime 3525 G F 6 34 8 11, 240

milk® 3537 H M 10 18 62 102 192

plus 3552 H F 6 3¢ 68 106 218

aureo~ 3495 A M 10 36 - 90 110 246
myeinb) 3565 H  F 8 6 9 112 260
| 398 9 00M 33 36 72 92 213

g |

Average 34 75 105 222

8411 calves received alfalfa hay ad libitum and a conw
centrate mixture (limited to 4 1bs. per calf daily)
consisting of 4O per cent ground corn, 30 per cent
crushed oats, 28 per cent soybesn oil meal, 1 per cent
salt and 1 per cent steamed bone meal,

bgo mg. erystalline aureomycin hydrochloride fed daily
in the milk via nipple pail.

€See Table 1 for compositions Each calf received sup-
plementary vitamins A and D during the first 4 weeke
of the trial.
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Table 9: Effect of Aureomycin and Type of Milk on
, Hay Consumption

—_Period, weeks

Calf A Bel  Qulz  13e1b

Nos . Brs incls, inels d4nel. inel, Total
449 dJd M 5.7 12.6 24,0 38,8 81,1
3470 J F o 2.8 10.8 16,2 25,2 5540
34,80 G F 847 18,4 22,1 31,6 30.8
, 3528 H M 746 26,0  53.4 80,1 167.1
(Whole 3554 H F 3.0 12, 37,1 B6.0 138.5
milk) 3521 - A ¥ 6s2 1846 48,0 59,7 132.5
3569 H M 6.0 28,7 9741 134.2 266,0
3504 J ¥ 343 93 2342 k6.5 8243
3543 G o 4,0 18,2 25xk 5346  101.2
Average 53 1742 3845 61,7 122.7
3503 o it b 2le3 4149 75%5 lhéu’é
IU: %{93 J ? 5&3 {* 2@«& 2306 57@0
{Whole 3530 G Foo10sl  11.8 35,2 45.0 102,1
milk 3539 H M beb 3646 49,3 120.6 210.9
plua 3559 B F 11.2 13!6 33*6 124,0 137*‘&
aureo~ 3520 A Fo1l.5 20644 51,1 92,0 181,0
myeinbP) 3570 H M 6,2 29,1 78,0 157.9 271.2
3472 J F 3.2 20,3 26,2 31.9 81,6
3505 @ M _he5 1642 35,0 73,3 129.0
648 2043 41,7 83.0 151.8

Average

8411 calves received alfalfa hay ad libitum and a cone
gentrate mixture (limited to 4 1bs, per calf daily)
consisting of 40 per cent ground corn, 30 per cent

crushed cats, 28 per cent soybean oil meal, 1 per

gent salt and 1 per cent steamed bone meal.

P30 mg. erystalline aureomyein hydrochloride fed daily

~in the milk via nipple pail,
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- Table 9. {Continued)

Group® _ HNo. Br,

2.0 3.6 19.8 45,6  71.0
545 25.8 L2,8 65.8 139,9
2.8 1he9 26,0 56,1 99.8
: el { LT ) ol 19s§3
1*# ’23»5 Qﬁw? 88*6 156»2
547 648 5045 97.5 1705
Jw é, v l@éws
9 90,3

Avaraga &nl lﬁw@ L2.9 75#3 139.1

3489 2.3 11,6 21,0 49.k  8La3
xv 3#9? ‘6§9 121& 3?&9 aknk 1024?
(Bkime 3545 11.6 18.5 52.6 71,1 153.8
milke 3537 ' ¥ ; 197.2
plus 3552 40 2hel 7045 Lhlad 24040
AUrag» 495 40 lB#é 3541 119.9 1724
myeinP) 3565 ' 2 7042 129.3  234.9
34,98 2,0 149 33,7 87.8  138.4

Average 567  19.8 483 9147 165.5

III 3531
(Skime 3557
milkC) 3522
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8411 calves received alfalfa hay ad libitum and a con=
centrate mixture (limited to 4 1b8. per ealf daily)
consisting of 4O per cent ground corn, 30 per cent
erushed oats, 28 per gent soybean oil meal, 1 per
cent salt and 1 per cent steamed bone meal, ‘

g0 mg« erystalline aureomyein hydrochloride fed daily
in the milk via nipple pail, ,

CSee Table 1 for Composition. Each calf received supe
plementary vitamins A and D during the first L weeks
of the trial,
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Table 10, Effect of Aureonyein on Incidence of
Diarrhea of Calves in the Various
Dietary Groups ‘

" D=Wae,

Dietary - Qalf QoK
period

roup® _ No.
3449 8 16 Q 0 Qg
; 3470 8 0 0 0

I 3480 0 0 0 Q 0
{Whole 3528 0 3 ) 0 3
milk) 3554 0 0 0 0 0
‘ 3521 0 0 0 0 0
3569 0 0 0 0 0
3504 0 0 0 0 0

3543 7 ) 0 b AL

Average 2.6 . 2.1 0 Ou 5.1
3503 2 b 0 0 6
~ 3463 0 0 0 0 0
I 3530 0 0 0 0 0
{(Whole 3539 0 0 0 0 0
milk 3550 0 0 0 0 0
plus 3520 0 0 3 0 3
aureo- 3570 0 0 0 0 0
myein®) 3h72 7. c 3 0 7
3505 e .9 Q 0 6

Average 1.7 Ouly 0.3 0 2ely

8411 calves received alfalfa hay ad libitum and a cone
centrate mixture (limited to 4 1b8, per calf daily)
consisting of 40 per cent ground corn, 30 per cent
erushed oats, 286 per cent soybean oil meal, 1 per cent
salt and 1 per cent steamed bone meals

- bObservations ﬁada twice daily (a total of 224),

€30 mg. crystalline aureomycin hydrochloride fed daily
in the milk via nipple pail.
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Table 10,

{Continued)

Dwwee

Dietarsy Lwdy 3w s e ow 1 03 ‘ B
Group Ho. incle inel, incl« inel, period
3511 15 il 0 0 26
3542 6 0 0 ¢ 6
IIX 3532 22 1 0 0 23
{ Skime 3531 15 4] 0 0 15
- milkd) 3557 2 0 3 0 5
3522 33 7 0 0 40
3561, -0 0 0 0 0
3534 2 0 20 o 22
Average 11.9 24k 249 0 17.1
3489 21 0 0 0 21
v 3499 b 0 0 0 34
{Skim= 3525 12 0 0 0 12
milks 3537 1 0 0 0 1
~ plus 3552 12 0 0 0 12
aureo- 34,95 16 k 0 0 20
mycint) 3565 0 0 0 0 0
~ 3498 e 0 ) 0. 3
Average 1244 Os5 0 0 12.9

8411 calves received alfalfa hay ad libitum and a cone

 centrate mixture (limited to 4 1b8. per calf daily)
consisting of 40 per cent ground corn, 30 per cent
crushed oats, 28 per cent soybean oil meal, 1 per cent
salt and 1 per cent steamed bone meal,

- Pobservations made twice daily (a total of 224).

€30 Mg. ¢r{$&alline aureomycin hydrochloride fed daily

in the mi
dgee Table 1 for composition.

plementary vitamins

of the trial.

k via nipple pail.

Each calf received supw
4 and D during the first 4 weeks
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the trial was slightly lower for the aureomycin-supplemented
calves, Groups II and IV (2.4 and 12.9, respectively) thaa
for the control animals, Groups I snd III (5.1 and 17.1,
respectively). | |

The differences in the dietary effects of the aureo-
mycin supplementation were manifested not only in body weight
changes, in efficiency of feed utilization and, to a slight
degree, in the inéié&naa of dierrhea, but also in the general
appesarance of the calves, Those receiving aureomycin ex-
hibited a smoother hairecoat and a better condition (flashin@),
noted particularly after about the third or fourth week of
the trial. The differences between the supplemented and nonw
supplemented calves were greater for the Ayrshires, Guernseys

and Jerseys than for the Holsteins.

Bs Trial II
1, Procedure
ay Dietary pgroups: In the second phase of the investi-

gational work ten Holstein male calves were assigned randomly
to two groups of five calves each., During the period from 4
. to 60 days of age, the calves were restricted to a diet of
skimmilk, reconstituted in the same ratios as in Trial I
{Table 1), plua‘aupplemantal vitamins A and D. The milk, re=
constituted immediately prior to each of two daily feedings,
was fed at a daily rate of 1 pound per 10 pounds of body



wedght up to a maximum of 12 pounds per day.
Beginning at 60 and continuing to 116 days of age the

calves were fed hay ad libitum, and a concentrate mixture

(Table 2) free cholice up to & maximum of 4 pounde daily per
calf, in addition to & limited quantity of reconstituted
skimmilk. The rate of skimmilk feeding was reduced, from the
original daily allowance of one pound per ten pounds of body
weight (maximum of 12 pounds daily), by two pounds each week
until it reached one pﬁam& per feeding, a rate whiﬁh was
maintained to the end of the trial,

The two diets differed only in that 80 mg. daily of
aryat&llinu aureomycin hydrochloride werw;fad in the milk via
nipple pail to each ¢alf in Group VI, whils Group V consti-
tuted the control animals, |

bs Management of the calves: The aalves»wer@ managed ,

housed, fed and treated with raa@aan to digestive disturbe
ances in a manner similar to those animals in Trisl I, except
that vitemins A and D Weré supplemented to about 10 weeks of
ages Also, the calves were muzzled during the first Seweek
feeding period to prevent their consuming feed other than the
reconstituted skimmilk and vitamins.

rords and technigues: The calves wers weighed

weekly, observations of digestive disturbances were made
twice dally, and the amounts of milk, hay and concentrate

mixture consumed were recorded daily. At 16-18, 36382 and
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’?ranah and associates {31). Urinary nitrogen was determined
by the Kjeldahl method {35) using copper selenite as the
catalyst.

Feces were analyzed for reducing sugars, total nitrogen,

dry

matter, ether extract and ash. That portion used for
sugar analysis was collected three times daily and preserved
by freeszing immediately after each ecollection. The three
daily collections were thawed, thoroughly mixed and a 5 gm.
sample was welghed and mixed with 75 ml. distilled water
prior to the addition of 10 ml, of 3 N barium hydroxide.
After the mixture wag allowed o stand about 5 minutea, 10
mls of 5 per cent zing sulfate was added and the entire cone
tents were thoroughly mixed in a Waring blenaer for 1 minute,
After filtering through a No. 4O Whatman filter paper ali-
quots of the c¢lear filtrate were éma&yxw& for reducing sugars
using the colorimetric nethod as described by Somogyi (62).
“Two to 4 gns, af each Zi-hour sample of feces were weighed
into 5 ml. Pyrex beakers which were then placed in regular
Kjeldshl flasks and the nitrogen ﬁatarminndlby the method
v‘mankianed above. The dry mattaf~waa estimated by drying
‘weighed samples to a constant w&ight in an oven maintained at
165“ €. Ether extract and ash analyses of the samples were
made by methods dese¢ribed by the Association of Official Agri-
cultural Chemists (2). .
Une day during each collection p&rind'and again at about
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8L &aya of age, venous blood samples were taken from each
calf at feeding and at two, four, six, eight and ten hours
postprandially. Potassium oxalate, with sodium fluoride

" added to inhibit glycolysis (63),was used as the anticoagum .
lant. Blood sugar was determined on these samples, using the
colorimetric method described by Somogyi (62).

The mean weight gains

and the ratios of calgulated TDN consumption to hmdy weight
gain (Table 11) reveal no difference between the supplemented
and none-supplemented animals during the initial 8 weeks. The
initial mean body weight was eight pounds less for the supe
~ piém@nt$@ calves, however.

During the subsequent 8e~week period, after hay and cone-
centrate feeding had begun, the average daily gain (Tables
11 and 12) and the efficiency of feed utilization (Table 11)
were greater for the antibiotic~supplemented animals than for
the control calvess The average daily gain during the second
8~week period was 1,7 pounds for the supplemented calves and
l.4 pounds for the non-supplenented animals, or 21 per cent
greater for the former. This difference was due largely to
the more rapid growth by the supplemented calves during the
terminal 2 weeks of the experiment., Considerable variation
in growth rate was observed émaag individuals within groups.

Although the control animals consumed more concentrates and



by

eyyEd
arddtu eTa ¥TTw 8y ut LITep PO OpTIOTYOOCApAY upsimosane aupTTelsiad “3m 0gp

*{z °Tqe] 98} PeJ °JoM OSTE® SINIXTH IjBIUEduOD ' pue Ley yoIum
Je3ye ‘sxeem @ X037 (I °1qel) WITWWTYE PIINITISUOOST 0F PIIITIISAL SOATEDp

*ques Jod pg ‘Aey pue {qued aad )/ fensaguecuos fques Jad g
‘NrremIys Axp fqued J8d QT UM STOUH 19I0M SUOCTARINITEY UL posn gonTeA Halg

*2aT7ew UTOMETOH SJSMm S9ATED TTVe

o'z 46 St T 62 2N 9T 1§ 06 o5 oovaeay

| . _ o , -  {purddm
9%z 18 60z 2zt &1 &% €T 69  tOor 00t  99¢E Losane
Iz €L €8T L6 1 Y 0*z 6¢ 8l 8 €oct  sard
€*T  9IT 24T 21¥ st 2%y ¢*1 29 gl 29 9¢¢€  o¥IIW
LT €0T TLT  TTT 9T L*T §5 €6 83 ¢G5t -miNg)
€'z L6 o022z 92T €5 TV L*tT 19 101 00T LY%SE IA
¢*z 08 TOZ ST v €% 9*1T LS 6 w6  oFexeAy
¥T g6 gz I 89 Th ¢t 0§ 08 78 L9gE |
, 4 50 : Ak b ; € gsse  (oMITH
T66E  -wWTHg)
guse A
onse
g ON NoIH
Jren Axejerg

2

crw——

$39TQ NTTEMTHG o
peqoTagsey uo saATen Jo uctsdumsuc) peeg pue suten aufTem  *IT OTQRL



wly G

hay (Table 13) than the supplemented calves, the efficliency
of utilizavion {TDN per pound of gain) was 25 per cent
greater for the latter group of calves.

Table 14 indicates the effect of aureomycin on the ineie
dence of disrrhea of the calves: The antibiotie did not pree
,v@ﬁ%,ﬁwauring, but the incidence was slightly lower in the
supplemented calves. Except for calf number 3563, there was
a trend toward less scouring as the trial progressed, partice
ularly during the first Seweek period during which the calves
- were restricted to a reconstituted skimmilk ration.
be HUtilization of nutrients: Table 15 presents the

percentage utiliaaﬁian of various nutrients by antibiotic-
supplemented and non~supplemented dairy calves during the
period from 4 to 60 days of age. The utilization of carbohye
drates and nitrogen by the c¢alves as determined by intake va,
ex¢revion was similar for both groups of calves., The coef-
ficient of digestiblility for dry matter was also similar for
both groups of calves, whereas the coefficient of digestibil-
4ty for the ash appéaraﬁ to be greater for the supplemented
animals than for the control calves, 65,2 and 52.9 per cent,
respectively, although the difference was not statistically
significant (Table 16). Apparently, the calves in both
dietary groups made more efficient use of the nitragen and
ash at the early ages (16-18 days) than during the latter
periods {36-38 and 58~60 days of age). Over 50 per cent of



Effect ol Aureomycin on Changes in Body Weight of (alves on Hestricted Diels

?mtarg Calf - L Total
Group Boa b § 11 1t € Gain
3548 112 xi&5x2§ 1%4 130 142 150 159 188 1835 183 413 ‘3£§ £33 236 254 241 129
¥ 3548 78 gl 87 93 101 110 11% 120 126 141 151 186 162 169 178 188 198 120
(Skim~ 2551 106 108 121 127 135 146 157 169 173 182 193 203 215 222 231 244 255 149
nilk®) 3558 98 95 102 110 117 124 171 188 147 160 168 178 186 196 212 226 222 129
SH6T B2 88 85 @8 lﬁs 119‘ 125 186 z&g 159 187 179 202 216 280 252 240 158 ;
Average 94 97 106 112 118 126 136 145 151 165 174 186 197 207 217 225 281 137
1 3547 100 108 125 133 1356 140 150 155 181 172 183 198 212 224 225 242 258 168
{Skin~ 8556 86 87 9% 100 115 125 187 135 143 153 165 178 154 205 210 282 246 158
milke 2586 82 69 78 BZ 92 9% 107 117 124 138 155 171 185 196 211 224 240 178
plus 3568 8L 77 &0 81 103 107 108 116 120 180 133 136 149 157 171 184 188 1liz2
, &um% 3568 100 109 114 125 1356 141 156 1€] 168 174 187 195 207 213 225 284 247 147
myein® ’ o '
’ Average B& 80 97 106 116 122 182 137 148 153 165 175 189 lg¢ 210 223 237 151

BCalves restricted to s skimmilk diet from 4 to 60 days of ags, after wﬁieﬁz hay aud concen-

trate were fed (Table 2).

b1 &31‘9’%{! wers male Holsteins.

®see Table 1 for composition. Each ¢alf received supplementary vitamins é and D during
the first 4 weeks of the trisl. 4

4g0 mgs orystalline sureomycin hydrochloride fed daily in the milk via nipple palls

~06~
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Table 13. Effect of Aureomycin on Hay ané Congentrate
Gmnsumptien of Calves on Restricted Diets

Dietar Calf

_Group Houb
3546 122 54 108 162
; 3548 92 31 96 127
(Skime 3551 13 22 35 bk 104 148
milke) A ﬁ ~
| 3558 9 42 51 42 102 Ly
3567 21 100 121 - 62 112 17
Average 16 68 8L 47 104 151
o 347 15 91 106 53 110 163
(Skime 3555 6 26 32 40 104 ik
milke | | |
plus 3556 9 27 36 il 101 145
SR
myeind) 3563 5 23 28 28 98 126
3568 7 83 90 56 102 158
&verage 8 50 58 L 103 147

'ﬂaaivas r&&tr&ateﬁ to a skimmilk diet from L to 60 days
of age after which hay and concentrate were fed.

BAll calves were Holstein males.

C5ee Table 1 for composition, Each ealf received SUp-
plementary vitaming A and D éuring the first &4 weeks
of the trial.

440 mg. erystalline aureomyein hydraahlarida fed daily
. in the milk via nipple pail.
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Table lh4. BEffect of Aureomyein on Ineidence of Diarrhea
of Calves on Restricted Diets

o “Feriodic |wk: nei APTReac
Ei&tary Calf el BwB  9wle  13=10  lb-week
_Mo.,®  inely  inel,  inel,  dinel, period
3546 12 3 6 2 23
v 3548 8 6 0 5 19
(3kimw 3551 5 b 0 1 10
-milkd) | ; | |
3558 11 6 0 b 21
B61 0 2 o o 2
Average 7s2 b2 1.2 2uly 15
3547 6 & 0 1 13
VI 3555 b 1 o 5
(Skine |
milkd 3556 3 0 0 1 k
plus
aureo~ 3563 I 17 0 0 21
myein®) R
| 3568 2 . SR 0 6
Average 3.8 Sele o2 ik 9.8

8Calves restricted to reconstituted skimmilk for first
8~week period, after which hay and concentrate were fed.

~ PHolstein male calves.
CObservations made &wie& daily {a total of 224).
dgee Table 1 for composition. Each calf received sup~
plementary vitamins A and D during the first L weeks
of the trial, :

g0 mg* erystalline aureomycin hyﬁr@chiarié& fed daily
in the milk via nipple pail,
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Table 15, Hutrient Utilization by Dairy Calves

Restricted to Skimmilk Diets

Nutrient __ _ V Skimmilk

8. ) A o L fak- wa &
Hos 16+-16 30385 58 1618  36=38 BB~BO
{per cent, tper cent,
356 L7 9848 9647 3547 93¢7 98,8  99.1
Carbohy= 35#3 9943 9942 98,9 3555 9943 ??ﬁé 977
drate: 3551 9942 95.9 97.3 3556 99'3 99:3 97.6
3558 9846 9940 9945 3563 99.9 98.3  99.3
3567 9943 ngé; 99.1 35 9947 .. 995 99
AVa ?3*2 Q&»é anB AV, ?&4 ?@:7 93&6
356 4345 K0.O 37e5 3547 khed 32,0 34,0
Hitro=- 3548 4hel 219 @5# 3555  Shek k2.1 36,0
gen 3551 61.7 ; 3042 3849 3556 48,7 Lie2  b64d
35§$ 50&3 }3,&. fiﬂl tl- 3563 éQQQ 3311 531!6
3567 51e2 47.8 k3.2 3568 46,9 47.6 31,
Ave 5042 35.7  4luh Ave 51,9 39,0 38,2
3546 9642 96,9 93~5 3547 97,3 93.3 96.0
3548 9643 92,0 96,4 3555 974 96,7 96.9
Dry 3551 96.8 96,2  93.1 3556 97.1 97.5 96.5
mattert 3558 97.5 9449 9342 3563 97.8 95.1 95.3
3567 97.1 95,9 94.9 356 sk . el 9649
Av., 96,8 952 Ghel Av. 97+l 95aks 96&3
3546 59.5 68,0  32.7 3547 69.3 25,1 58.7
3548 627 246  69.5 3555 70,7 71.3  71.0
Ash® 3551 66.9 62,9 29.7 3556 68.h  75.h  65.6
3553 72;& 53.»3; 3heks 3563 80.0 6242 5749
3567 7i. 61s3 5045 3568 73,4 5649 72.5
AV, 6&u1§ Shaly LE3.3 Ave 72*6 57&9 65;2
aThrﬁawda{ collection: each day's sample analyzed
a&yaraﬁm y and average values presented.
x 100

®4 o Intake - fecal excretion x 300

lnﬁaka
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Table 16. Analysis of Variance of Data on Coefficient
of Digestibility of Ashé

Source of B@gr&ea of ﬁum& of Mean
. Yariation I 0 quar 3
Treatments 1
Among calves .8
Periods 2
Periods x Treatments 2 743 371
Calves x Periods (within
treatments) 16 3160 198
Total 29 6732

F (Treatments) g 2,15
F {Periada) = 2476

&Analyaia based upon means of each 3~day eallectian

period. ,
the nitrogen intake was retained by the eaivaa during the
former age period while about 40 per cent was retained dure
ing the latter. About 70 per cent of the ash was utilized
by the calves during the age period of 16«18 days as comw
pared to ap?r&aiably lesser amounts for the age periods of
3638 and 58«60 days.

Data relative to the quantiti@s of urine and feces

voided daily by the aalvas on the restricted diatﬁ are pre-

sented in Table 17+ The mean quantities of urine voided
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Table 17, Quantities of Urine and Feces Voided by
: Dairy Calves Restricted to Skimmilk Diets

ﬁi&%ary B&lf

3546 1 2170 13éo 2300 250 254 588
2 2160 1690 3100 229 153  4L3b
3 2150 2340 3140 138 199 423
3548 1 2360 1710 3050 151 6740 211
2 1850 2260 2130 132 478D 36ub
3 1855 2530 2210 101 417 107
v 3551 1 1975 2630 2130 137  591® 450D
{ Skim= 2 1630 1900 1980 181 149  673P
milk) 3 2375 2600 2335 235 170 255
3558 1 1570 2625 2860 184  392b  sg7b
2 1550 2550 2245 155  340b 566D
3 1880 2470 2810 189 3500 33Lb
3567 1 1510 2050 1890 198  A54P 326
2 1910 1710 2430 151 21L 190
3 1200 =~ 1980 95 - 253
Group Ave 1676 2153 2439 168 Ik 353
4Constipated

bgeouring



Table 17 (Continued)

Dietary Calf
oup _ Noo I

[4

1910 1940 2900 159 6520 2
1925 2190 3000 150  951% 3
1920 2670 2080 172  561P 5040

1050 2860 3180 119 189 82
1920 3010 3130 199 90 269
1925 3100 2500 111 130 104

46
360

VI 3555
{ Skime
milk
plus
aureo~ 3556
myein)

1750 2300 2980 153 64 142
1 2! 3060 134 138 160
1850 2580 2230 103 119 217
1360 2060 2320 278 203  LO9P
1340 1850 2150 63 216, 129°
1310 1950 2040 136  345P 365D

2810 1600 1860 200  421P 141
1910 1650 2030 142  376® 219
2030 141 306 173

Group Av. 1792 2286 2500 151 297 253

3563

3568

L BIRF AW RP w0k W N A B
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daily by the calves were similar for both dietary groups, and
the volume inereased as the calves grew older and consumed
more milk., There was tremendous variation in the amount of
feces excreted daily. This variation probably was due to
frequent ﬁiarrhaai aamditi@ﬁ,af the calves since in severe
cases of diarrhea greater quantities of feces were excreted,
Data relative to the intake~output studies of the vari-

ous nutrients are presented in Tables 18, 19, 20, 21 and 22,
Table 22 shows considerable individual variation among calves
within grau@a and among periods relative to the ax&raﬁian/af
ether extract in the feces, Although the intake was very
- small because of the milk sollids-not-fat diet, often the ex
eretion was greater than the intake,; which would indicate
that the fecal fat was largely of endogenous origin {35).

| Figure 2 shows the blood sugar tolerance curves which
were made at 2, 5, 8 and 12 weeks of age; the three former
periods while the calves were restricted to a skimmilk diet,
and the latter after hay and concentrate were being fed. The
sugar found in the blood was calculated as glucaae since the
presence of other sugars was not demonstrated pmaitivuiy by
2~dimensional paper chromatograms using the method of French,
et als (31)s ?&e shape of the curves were similar 3t the
various ages for both the aureomycin-supplemented animals and
the control calves. The mean ingrease in the blood glucose

levels was slightly greater for the supplemented calves but



Table 18. Effect of Aureomyein on Utilization of Carbohydrates by
’i’atmg Dairy Calves Restricted to Skimmilk Diets

Pietary Calf
Group  No. Day

3546 1
2
3
3548 1
2
3
v
{8kim- 3551 1
milk} 2
- 3
3558 % : A 545 *

3 az? 05 8.8 527 .1k 2.7 545 .1k 3.8

3567 1 k27 W12 3.9 490 0 .22 1.9 555  Wlbh 3.7

2 427 .09 2.1 4% .13 *5 5,5 .09 5.8

3 427 05 1.9 - 545 .00 L6

Group Ave 4&3 05 8.2 514 W18 7.9 545 12 9.3

wggm



Table 18,

{Continued)

Dietary Calf
Group  Ho

{ Skim~
milk
"~ plus

aUreo~-

myein)

3547

Day

3555
3556
3563

3568

WRE Wk Wk W AN

Group AvV.

Thtaks . OUEpUE_

&?

*ﬂ

«17
08

.11

%5

545
545
545

518
518
518

522

522

522
545

07

491

~«15

6l

545

535

‘mégah



Table 19. Effect of éarﬁaayﬁzﬁ on Utilization of §itrag§n by Young Bairy Calves
R , Rasﬁrictﬁé to Skimmilk Diets

bDietary Calf
Sroup No. Day

35K 1 57,5 40 32,6 62,8 35.7
2 575 L 29,5 62.8 37.2
3 575 - 233 62.8 3640

U8 1 KLE 2.5 20,9 S3eh 8.9 20.2 628 2. 31T
2 éiﬁg 2;3 1?4*3 53%&— 6.1 333§ §E;g 3!3 2?,8
3 41,8 1.8 23.9 B3.h 49 k2. 62.8 1.8 35,0
- 3551 1 57»5 2.2 18.9 62,8 3.6 28.5 62,8 5.2 3645
( Skiz 2 57x5 2.7 16.8 62,8 1.6 32.3 62.8 6.7 36.7
mllk) 3 5?'5 30? Zl:? égug 24&9 Bél? égig 3#5 3’8::;?
3558 1 49+2 2.9 21,9  60.7 4.6 32,3 62.8 5.7 29.6
2 i}?ﬂg 1;% 32'& éﬁ*? Q*B 31’2 . 6‘2:8 3;6 31#8
3 4942 2,1 22,2 60,7 6.0 33.9 62.8 L6  35.7
3567 1 492 2.7 18,0 56.5 2.8 30,3  62.8 3.9 30.1
2 9.2 2,1 2.0 56.5 2.5 23.4 62.8 1.8  35.5
3 492 1.5  19.8 - - 62.8 3.2 32.4

@Qﬂi} AVe 51*1 gyﬁ 22.6 5?:2 #al 33&& 62ig 3;6 3&»:3

~09~



Table 19. (Continued)

— v - Ape, days - o
16-18 | %5““8"~3_5u gg-@a
Dietary Calf = Tntake Output Intake _ Output Intake
Group  No. Day  Feces Urine _Feces Urine
\ {gm.) (gm.)
, 35%? 1 5é¢5 l¢5 321@ ?ﬂtz L2 36&6 6213 2‘5 39»&
2 56.5 2.6 28.0 62.8 7.0 35,0 62¢§ 29 5345
3555 1 W6.2 1.6 16.8 58.0 2.9 28,1 62.8 .8  36.1
2 L6 .2 3.6 0 21.0 58.0 1.6 32.2 62.8 3.9 373
(s§§m~ 3 5642 23 179 58.0 2ody 33.6 62,8 1.8 L0.7
milk 3556 1 3@ 6 2.1 19.1 48,1 1.0 21 2 59,6 2.0 22.0
myec
3563 1 51.3 1.9 2044 534 2.8 33k 60,7 L9 32.4
2 51.3 «8  19.4  53.4 3.2 29.8 60.7 3.9 29.1
3 513 2,0 17.0 53.4 2.6 37.3 60,7 243 30.2
3568 1 575 2.9 28,1 62.8 L,2 26.1 62,8 2o L2.7
2 575 243 2he5 62,8 3.8 28.7 62.8 3.0 36.3
3 5705 2. 31k 628 k.5 31,5 62.8 2.0 3.1

Group Av. 49.6 2.2 22.3 56.5 3.2 30.2 61.7 2.7 3545

ntgw
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Table 20, Effect af Aureomyein on Digestibility of Dry
Matter by Young Dairy Calves Restricted to
Skimmilk Diets

| ~1ow18
Dietary Calf Intake Output
Group _ Ko. Day . % ces
~{ g
3546 % 999 38.1
3 - -
354,88 1 726 31.7
2 726 . 26.5
v 3 726 1.8
{Skim- ‘
milk) 3551 1 999  25.9
2 999 31.7
3 999 3643
3558 1 854 2548
2 854 17.8
3 B854 22,6
3567 1 854 33.5
2 854, e 3
3 83k 15.8
Group Av. 886 27.0
3547 1 981 18.8
2 981 3442
3 - .
VI 3555 1 800  12.6
(2§§§~ 2 800  30.2
s 3 800  19.5
- 8ureo- 3554 ] 636 21,
myein) 2 636 2ﬁ;§
3 636 1345
3563 1 @ =
2 850  12.7
3 890 2645
3566 1 999 29.9
2999  21.1
3 999  R5.7

Group Av. 861 22,2
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Table 21. (Continued)

Dietary Calf
Lareup  Ho, Day

3547 1
2
3
3555 1
2
VI 3
{ Skime
milk 3556 1
plus 2
Ureo 3
myein) ;
3563 1 L5
2 »C 35k
3 68.0 lﬁ,h ?@. 25,8 80.2 20,9
3568 1 T6e3 24l 83.3  35.6 83,3 18.2
2 7643 1745 83,3 32.2 8343 32,2
3 763  19.3 83.3 39, 83.3 1844

Group Av, 65.6 18,0  73.7 31.0 81,9 28.5
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Table 22, Effect of Aureomycin on Digestibility of
Fat by Young Dairy Calves R@ﬁtriatad to
Skimmilk Diets

. Apge, days .
" 1&~$§ 3038 T B
 Dietary Calf Tntake Output Intake Output Intake OuLput
ﬁrgug gg E Y Feg V& as a8
{gm {gme igm*g

3546 1 1.2 .73 1.3 92 1.3 .33

2 - - 1.3 k3 1.3 4400

3 | - ) - liB c&? 143 2*10

3548 1 +9 +91 1.1 2elsd 1.3 la34

2 «9 +56 1.1 1.82 1.3 1okl

3 «9 +62 1 1 2+50 1.3 «l

(ﬁkimw :

wilk) 3551 1 1.2 %38 1#3 3;69 3.13 3*35
2 le2 72 1.3 «69 13 2484

3 1.2 1.08 Le3 266 1.3 126

3558 1 1.0 +50 1.3 2.37 1.3 3.24

4 1.0 219 1.3 2.05 1.3 2,21

3 1.0 «23 le3 Y 1.3 2,38

3567 1 1.0 1.16 1.2 1.81 1,3 1449

P4 1.0 +83 1.2 1.04 1.3 1.17

3 1,0 470 e o= 143 1.6k

Group Av. 1.1 67 142 1449 1.3 1.95
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Table 22, (Continued)

Eietary Galf
( Da

Group
i {gmo}
T 3547 1 142 »31 1.1 2435 1.3  1.15
2 Lz Bl 11l & L3 L8
3 - 1&1 3;&3 luB 3.*78
3555 1 1.0 +23 1.2 1.25 1.3 « 20
2 1.0 d33 1.2 ﬁé“ 13 1*19
VI 3 1.0 W3 1.2 133 1.3 .62
(Skime |
milk 3556 1 «8 sak 1.0 &36 , 143 u3ﬁ
aureoim 3 %6 131 ltg 151 1»3 3. 9’7
ayein)
3563 1 - - 1.1 1,21 1.3 2.7
R 1.1 146 l.1 1.14 1.3 1459
3 1.1 ok ls1 1430 1.3 1,15
3568 1 1.2 1.28 1.3 1&77 1.3 0.87
2 12 +97 1.3 2.08 1.3 1.29
3 2 1,37 1.3 233 1.3 1.7

Group Ave. 1.0 +59 1«2 150 1.3 1.5




Figure 2. Effect of aureomycin on blood glucose
levels following skimmilk feeding.



—68" ‘

s
AN

GROUP X - CONTROL
———- GROUP ¥I - AUREOMYGIN

IS0}

251 2 WEEKS | 5 WEEKS
/A\
/
a / \\
o 100 -/ \
Q \
@ / \
i / \

- / \ / \
= 75 ‘e L/ \
o / b / ~
o / ~
~ f
wl 50 I L 1 1
%
o
o
= 125} i
o / '\ 8 WEEKS 12 WEEKS
= /

50

O 2 4 6 8 10 0 2 4 6 8 10
TIME AFTER FEEDING, HOURS



G

the difference between groups was not significant statistie-

callys



70w

IV. DISCUSSION

The results of the investigational work presented in
this manuscript indicate that a growth stimulus is produced
in young dairy calves by aureomyecin supplementation. The
antibiotie~fed calves exhibited more vigorous appetites, con-
sumed more feed, and utilized feed more efficiently (less TDN
per pound of gain). The fundamental cause or causes of these
effects remain obsgure; however, some observations from the
investigations reported herein are in order,

The incidence of diarrhea was low for the calves in all
experimental groups except those fed restricted diets. There
was, however, & slight reduction in scouring among the calves
fed aureomyein, which is in agreement with Bartley and co=
workers (3) and Loosli gt al. (44) who demonstrated less
diarrhea in antiblotie-fed dairy calves.

The beneficial action of the aureomycin is probably re~
lated at least in part to the aaa@w@l of diarrhea or diges-
tive disturbances of the young dairy ealf. It is possible to
measure digestive upsets of young dairy calves if the severw
ity is sufficiently great to result in diarrhea, but there
probably are numerous gradations of digestive disorders press
ent in grawing\éairy calves that are not outwardly apparent,
except possibly in the general un&hrifﬁinma&\auﬁ behavior of

the animal. Therefore, the aureomycin may act in some un-
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determined way to reduce or control these digestive dise
orders, either apparent or non-apparent, thus resulting in a
more vigorous calf that is in good health and has a stimulated
appetite.

Rusoff and Davis (57) reported a response of young dairy
~calves to aureomyecin supplementation similar to that observed
in the trials reported herein. These workers noted, also in
accordance with observations made herein, that Jersey calves
exhibited a graatar growth response than did Holsteins. A
possible explanation of the differential responges of these
breeds of dairy cslves to aureomycin supplementation is that
young calves of the Ayrshire, Guernsey and Jersey breeds may
be somewhat less vigorous than those of the Holstein breed,
thus providing a greater opportunity in the former breeds for
the stimulating effect of the antibiotic to be exhibited,
Apparently the aureomycin acted in some way to aid the Ayr-
shire, Guernsey and Jersey c¢alves to combat and partially
overcome the unknown factors that inhibit rapid growth and
generally retard calves of these breeds. It might be postuw
lated further that the Holstein calves did not respond to
the antibiotic &upplamgntatign to the same extent as did the
other breeds since they were better able to partially over=-
gcome tha retarding factors and to make normally rapid weight
gaing without the aid of the aureomycin. Further investiga-

tion will be required before it can be determined whether
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this relationship is general or whether it is peculiar to
the herds investigated.

Furthermore, Speer et al. (64) working with healthy
well~fed pigs under relatively disease~free conditions were
unable to show either aﬁ ingrease in daily gains or an ime
provement in feed efficiency by the addition of 5 to 10 mg.
| of aureomycin per pound of total ration. On the other hand,

Gatron and Cuff {13) fed "punt® pigs, weighing less than 20
pounds at 76 days of age, 20 mg. of aureomyein per pound of
ration and the pigs maﬁa normal daily gains of 1.3 pounds
during a l0-week feeding period, whereas a control lot, re-
.ceiving only the basal diet, gained only 0.86 pound ﬁai&y;
‘Higher mortality and highly variable weight gains were obe
served in the pigs not receiving the antibiotic.

Catron and cowworkers {(1k) demonstrated more rapid ine
testinal absorption of glucose in swine that were supplemented
with aureomyecin than in nonesupplemented animals, This may
mean that the antibiotic eliminates harmful or competitive
bacteria from the intestinal t#aat, thus making more glucose
available for absorption by the pigs That glucose is utilized
by bagteria was demonstrated by Cole (21) who found that

irichomonas foetus organisms consume glucose in vitro, espe-
cially during the actively increasing phase of the growth
eycle of the organism,
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Aimh@ugh the blood glﬁamaa 1evéla (Figure 2) for the
 aureomycin 3upp&amant¢d‘aalv&a in the trials repartéd herein
were not significantly different statistically from the values
of the control animals, there was a slightly more rapid rate
of uptake of glucose noted following skimmilk feeding, which
would tend to support the findings af Catron et al. (14},

There was extreme varisbility among calves within each gro

and the numbers of calves were small, Also lactose, which
is slowly hydrolyzed in the intestinal tract (35), was fed,
whereas Catron gt ale. (14) administered glucose to the swine
via stomach tubes

The foregoing discussion relative to the action of
aureomycin in reducing digestive disturbances in dairy
galves, and, in turn, controlling diarrhea, and the indica-
ﬁians that glucose is absarhaé‘mmre répidly and in greater
quaﬁti%i&s from the intaatinal tract of antiblotic~fed animals
than framvthe'intastinam of nonw~supplemented animals would
suggest a bacteriological &ada~of action.

The foregoing suggestion indiecates the need for further
investigation, pariiaularly relative to the effect of aureaé
meein on the rate of absorption of warious nutrients from the
intestinal tract of dairy calves. ﬂbrekrigid control of
method of administration of the nutrients should be followed,
more readily available forms of nutrients should be used, and

more frequent sampling of the blood for snalyses should be
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mades Furthermore, bacterial&gﬁa&l studies of the types of
organisms in the intestinal traet of dairy calves and of the
paaaihla change resulting from auresomyein administration are
&uggést&d¢
| The ¢alves that received milk, hay and a concentrate
mixture and were supplemented with aureomyciﬁ consumed an
aver&g@ of 13 per cent more calculated TDN and gained 27 per
cent m@?a weight than did gimil&rly fed nmnaauﬁplamam%ad
calves. These observations are in accord with the findings
- of Loosll gt als (i44) in which calves fed various milk sube
stitutes, hay and a concentrate mixtura plus aureomycin con=
'aamad 40 per cent more of the @anaeﬁgraﬁa mixture and mede
significantly greater gains than ﬁidktha eamtfwl aﬁimalsa
Bartley st al. (4) also found that antibiotic-supplemented
dairy calves consumed 22 per ¢ent more grain than control
animals. The supplemented galves in the ﬁri&la reported
| herein aém&aé to express their inereased appetites by consume
ing their maximum daily allowance (4 pounds) of the concen=
 trate mixture at an earlier age than the control animals {the
former e@m&aming 11l per cent more of the @ﬁﬁaentr&te mixture)
as wall as by consuming 21 per cent more hay {(fed @@yi&ﬁ&&gﬁ);
~ That aureomyein supplementation stimulates the appetites
of young dairy calves is furthgr indicated by the lagk of a
growth response of the calves to auremmyaia supplementation

during the first 8wweek period of Trial II when the calves
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were restricted to a controlled intake of skimmilk. Since
thay had access to no other source of nutrients, their stimue
lated appetites could not be expressed, thus perhaps accounts
ing for the similarity of rate of gain for the supplemented |
and nmnwsupglemant@d animals. It is possible, however, that
the reason no differences in weight gains were observed dur-
ing the restricted skimmilk dietary‘ragima may be the nature
of the diet itself. In reperts by previous workers (L bde)
as well as in Trial I raparﬁéd herein, the aureomycin supe
plementation effected a growth and an appetite stimulus in
young dairy calves which had access to other types of feed,
pamely hay and a concentrate or grain mixture. That the type
of diet may influence the r@apmnaé exhibited by dairy calves
supplemented with aureomycin is further indicated by the lack
of differences between supplemented and non~supplemented
 groups of calves with respect to the efficiency of nutrient
utilization as determined by intake-output studies of carbow
hydrates, total nitrogen, dry matter, ash and ether gxtract.
On the other hand, the possibility exists that the re=
sults obtained from Trial II relative to weight changes, TDN
consumption and utilization of various nutrients by calves
are inconglusive only beceause of the small number of c¢alves
useds There was considerable variation among calves within
groups. Also, only Holstein male calves were used In the

fundamental studies of Trial II, and, as mentioned previous=
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ly, Holstein calves did not respond to aureomycin supplementa~
tion to the same extent as did calves of the other breeds
studied, Furthermore, if the TDN consumption and the TDN per
pound of gain ié studied closely among breeds of Trial I, it
will be observed that the Holstein calves did not exhibit as
great differences relative to these two factors as did calves
of the other breeds, Therefore, more Qéafidana& éhmuld be
placed in the results observed in Triai I in which a greater
number of calves were used, wariaﬁ& breeds were ragxasanﬁed
and a different dietary regime was a&pimy&d than in Trial II.
During the terminal 8-week periéd when hay and a aonméntr&%a
mixture were added to tﬁ@ diet of the calves in Trial II a
greéﬂer efficiency of feed utilization (less TDN per pound of
weight gain) was observed for the supplemented calves, In
gontrast to the results in Irial I, however, the nonesup~
plemented animals consumed more hay and concentrate than did
the antibiotic~fed calves. Siﬁﬁﬁ major differences between
the two groups in ra&a of welight gain occurred only during
the terminal 2 weeks, it is possible that a period of adjuste
ment to aureomyecin feeding was required, this accounting for
the contrast in results of Trial II as compared to Trial I.
Moreover, the small number of calves per group and the large
within-group ﬁariatiﬁna reduce the significance of feed
utilization data in Trial IL.

The common diet for delry calves during thé first few
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weeks of age consists of whole milk. Since this practice of
feeding young dairy calves often is #&1anive1y uneconomical,
-other methods have been used by dairymen and research workers.
Among these methods is the practice of feeding a remade skime
milk; 1.6+, one reconstituted from the dried solids-not-fat
portions of milks Arrington and Heaves (1) fed 3-day-old
Jersey and Holstein ¢alves on a ration consisting of remade
skimmilk {one part skimmilk powder to nine parts water), hay
and grain, supplemented with vitamins A and D. Growth rates
were below normal for the first few weeks for the Holstein
calves, but at 16 weeks of age normal @ﬁigh%ﬂ'W@ra attained.
Four of the five Jersey calves died within 2 to 4 weeks after
being placed on the experimental ration, and the fifth died
at 16 weeks of age as a result of bloat, Similarly, Rojas
gt ale. (54) compared a skimuilk diet with a whole milk diet
for young dairy calves and observed a slower rate of gain and
more severe scouring in the former group than in ﬁh@ latter,
When the fat is removed from milk, the energy content of
the milk is ra&uc@d‘eﬁnai&@rablf* Therefore the absence of
normal growth in the previously mentioned trials (1, 54) was
probably due to insufficient energy intake. Also, skimmilk
gggAgg is quite laxative because of its high content of lac~
tose (25). Thus with a low energy intake and a laxative
f@@d, slow growth and a high mmrtaliuy‘rate might be expected

among young dairy calves.
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Wing (7k) attempted to increase the energy intake of
calves fed a low~fat diet by'ﬁeediug reconstituted skimmilk
containing either 13, 16, or 18 per cent milk solids«not-fat.
- Four-day-old dailry calves were restricted to the reconstituted
skimmilk and supplemental vitamins A and D. Diarrhea was
severe in calves on all three levels of feeding and the
growth was below normal standards for young dairy calves (52).

An étﬁampﬁ to eliminate diarrhea when calves were fed
remade skimmilk aaﬁtaimiag a high percentage of milk solidse
not-fat was made in the trials reported h@raih; A 20 per
cent milk solids-not-fat product was used because it was ape
proximately caloriecally equivalent to the Holstein herd milk
{3.5 per cent fat) which was the other experimental milk,
Instead of changing the calves at h\dayﬁ of age to the more
concentrated reconstituted milks as was done in the experiw
ménns of Wing {74}, & series of gradual changes were adopted.
To evaluate the effectiveness of the antiblotic in control-
ling scours due to high dietary milk amlidsmnat#ra@, auregw
myain was added to the rations of one group of skimmilk«fed
calves,

In Trisl I, in which hay and concentrates were also fed,
normal weight gains were observed in the groups fed skimmilk.
Scouring was less than that observed in previous experiments
(74) but was greater than that among calves in the whole-milk
groupss The &ﬁra@myeinwaupplemanueﬁ ¢alves exhibited sig-
nificantly greater gains and, although slightly less scour-
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ing was observed in the aureomycin-fed group, the antibiotic
failed to control adequately the saauring due to high milk
solids~not-~fat diets. Even in Trial II, however, in which
the calves were restricted to the skimmilk d&et, both the
non-supplemented and the auppleﬁaﬁt&d calves gained at a
normal rate. As in Trial I, slightly less scouring was obe
served in the antibiotic~fed calves, and scouring became less
frﬁqueﬂt'aa the first & weeks yr@greasad (Table 14).

It is possible, therefore, that the calves adapted them-
selves to the high‘&aebage diets (26, 47, 53), theraby being
able to utilize the increased energy intake and in the
absence of severe diarrhea to make normal body growth.

In the routine feeding of a concentrated skimmilk diet
to young dairy calves, certain precautions are indicated.

The concentration should be gradually inereased whereby the
20 per cent concentration is reached between 14 and 21 dayse
of age, begsuse the mpst severe scouring observed in the
galves was prior to three weeks of age. Also, special care
must be used to detect signs of scouring and when this condie
tion is first noticed, the quantity of milk should be reduced
until the diarrheal condition subsidess

MeCandless and Dye (46) observed that the young of four
ruminant sp&ci@a {cattle, sheep, goats and addax antelopel,
exhibited highgr blood glucose levels than did the adult

animals of the same species and attributed the differences to
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dietary changes,the young consuming large quantities of milk,
and the adults consuming chiefly feeds that must be acted up=
on in the developed rumen, The blood glucose levels shown in
(Figur@ 2 indicated that under the conditions of this experie
ment the type of diet was not the determining factor in the
level of blood sugar in y@ﬁag dairy calves since the mean
levels at 2 weeks of age were considerably higher than those
at § and at 8 weeks of age, even though composition of the
diet was constant, Purthermore, results by Jacobson and co=
workers (36) in which rumen development in 45 dairy calves
was retarded by restricting the animals to various milk diets
indicated that blood glucose values declined steadily during
tha first four weeks fallowing'birth and remained relativeiy
constant thereafter. Thus, it seems that &evelapment of
rumaﬁ fuﬁ@tion is not the primary ceuse of the downward trend
of blood glucose levels in the young calf,

- Two aal#@s in the aureomyecin-supplemented groups,
{groups IV and VI) exhibitéé symptoms similar to those rew=
ported for thiamin@ {37) and riboflavin (72) deficiencies,
respectively. Calf 3560, Group IV, at about 40 days of age
exhibited a reduced appetite for hay and concentrate, appear
ed dull and listless; and at 51 days of age went into convule
sionss There was extreme stiffness in the front laga‘and the

| head was retracted posteriorly toward its spine (excessive

dorsal fiaxian); About 20 mg. of thiamine hydrochloride were
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administered intravenuously and the calf exhibited a marked
recovery within two hours, soon regained its appetite and
made apparently nﬁrmal gains throughout the remainder of the
trial. | |

Calf 3563, Growp VI, developed a severe alayaaia‘bagiﬂu
ning at about 50 days of age, and at 70 days of age had lost
- most of the hair along the uaﬁ@rliﬁa, between its front legs
and up its rear flank élmaat‘ta the point of the hips The
calf received no hay or concentrate until 60 days of age and
then consumed a very small amount during the next few weeks.
Starting at 70 days of age, 5 mg. df,ribeflavin were admine
istered dally by capsule for a period of about 7 days at the
end of which time new hair growth was apparent, It is possiew
ble that the calves wmuld\hava recovered &pentanmwualy withe
out treatment,although the fast recovery that ensued treate
ment indicated vitamin Becomplex deficiencies.

Kesler and Knodt (40) demonstrated that thiamine, #ibow
flavin and nicotinie¢ acid are synthesized by the dairy calf
on normal rations at ages from 2 to 14 weeks., BRiboflavin and
niacin were found in highest concentration in the small in~
testine while thiamine was more concentrated in the rumen and
omasum than in other parts of the gastrointestinal tract.
However, a need for a dietary source of thiamine (37) and for
riboflavin (72) by the very young calf {on synthetic milk

~diets deficient in these vitamins) has been demonstrated.
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Furthermore, Brisson and Sutton (9) developed a riboflavin
deficiency in dairy calves during the period from h;rth to
8 weeks of age even when feeding up to 35 meg. of riboeflavin
per kilo. of body weight daily, but a deficiency wag not ob-
served when 45 mcg. were fed. A minimum daily requirement
of the male dairy calf up to & weeks of age was suggested as
being between 35 and L5 meg. b@r kilo. of body weight.

~ The two calves (3560 and 3563), involved in the trials
repértad herein, ate very little hay and concentrate prior to
the appearance of the thiamine and riboflavin deficiency
symptous , therefore, it is possible that normal rumen funé»
tion, and, in turn, synthesis of B-complex vitamins, was abe
sent in these two calves, This, as well as the marked re-
covery upon thiamine and riboflavin administration, respege
tively, would suggest thét the dietary source was insuffi-
cient to prevent leficiencies from developing.

vhether the synthesis of the Be-complex vitam&aa were
inhibited by the antlbiotic remains a moot question. Furtier
investigation of the rate of synthesis of the Becomplex vi=
tamins by young calves fed aureomycin is suggested,

Although it has been demonstrated that aureomycin feedw
ing stimulates appetite, increases rate of growth (weight
gain) and efficiency of feed utilization, improves appear-
ance and reduces incidence of diarrhea, there still remain

numerous unanswered questions relative to the long-time -
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effect of this antiblotic. More research is needed to deterw
mine if the stimulated growth will continue to maturity, and
if so, if the increased size will permit earlier breeding,
thus bringing quicker returns from the investment of raising
the animal. PFurthermore, will there be any impairment of
breeding efficiency, and what will be the effect on the level
of production of the females? Also of interest, is the ef=~
feect of feeding a low level of an antibiotie on later effim
ciency of the antibiotiec when used therapeutically, It would
seem, however, that if antibiotic feeding to dairy animals is
- desirable, the greatest advantages may be realiza& in the
~ young calf where reduction in digestive disorders and stimu
lation of growth might be expected to decrease mortality and
"gstunting™, Also, although & maximum rate of growth may not
be essential in raising calves for dairy purposes, a stimulae-
tion of rate of growth of veal calves would seem desirable.
Aureomyein (3, 4h, 50, 57) penicillin (8) and terramycin
{67) have beéen used in antibiotic feeding studies with dairy
calves, yet no conclusive reports are available that indicate
which antibiotic produces the most favorable responses, ale
though aureomycin has been used experimentally more than the
latter two., Further investigation of these and other antiw
bioties is neededs Moreover, although various levels of the
antibiotics have been fed, levels required for optimum &am

sponses have not been established,
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In two feeding trials, k-day old dairy calves were die
vided into six groups and were fed various dieta over a
period of 16 weeks. In Trial I, four groups of calves were
fed hay, a concentrate mixture and a limited quantity of
milk, two groups raeaiviag;whmia milk and two groups receive
ing a reconstituted skimmilk with the dry matter content ade
'juﬁtad to yield akyreduen approximately aalarieally equivas
lent to the whole milk. Supplemental vitamins A and D also
were fed to the latter two groups. To one group in each
dietary regime, ¢rystalline aureomycin hyérﬂahlﬂride* 80 mg.
daily per calf, was fed in the milk via nipple pail.

In Trial II ten Holstein male calves were restricted,
‘during‘nha period from 4 to 60 days of age, to a diet of ree
constituted skimmilk similar in composition to that fed in
Trial I, During the subseguent 8-week period the calves rew
ceived, in addition té & limited amount of the skimmilk, hay
and a congentrate mixture. To half of the calves, aureomycin
was fed at the same rate as in Trial I,

The results of Trial I indicated that the aureomycine
supplemented calves, irrespective of the type of milk in the
diet, exhibited gains that were ﬁignificamtly gxe&%af statice
tically than those of the non-supplemented animals. The

aursomyein apparently stimulated the appetites of the calves,



causing them to eat more feed and to galn weight more effi-
eciently {less TDN per pound of gain)s 4 slightly greater
incidence of diarrhea was noted among the non-supplemented
animale, although the antibiotic ﬁi@ not completely control
| aeéurimgﬁ Type of milk had no significant effect on growth
response of the ealves, although incidence of scouring was
slightly highar‘amang calves fed skimmilk. |

dyrshire, Guernsey and Jersey calves exhibited a greats
er raﬂpanaa to the antibiotic feeding than did the Holsteins,.
Calves of the three former breeds gained 41 per uan&ymmra
weight than the control animals of those breeds whereas supe
plemented Holstein galves gained only 12 per cent more than
their controls. |

During the first 8-week period of Trial II, when the
calves were restricted to a skimmilk diet the mean welght
gains and the efficiencies of feed utilization (TDN per pound
of gain) were similar for the two groups of calves, During
the terminal B.week period, after hay and concentrate feeding
had be@un, the average daily g&iﬁ and the efficiency of feed
utilization were greater for the antibiatieaf&d‘aalvea than
for the controls.

No major differences were observed in efficiency of
#uuriﬁnt utiligation or in bleood glucose values between antiw
biotie-supplemented and non-supplemented calves restricted

to skimmilk diets. In wmost instances, however, the aureo=
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myein-fed calves utilized the nutrients somewhat more effi-
¢iently and exhibited slightly greater increases in blood
glucose levels following feedings.

Under the conditions of this axp&riment; aureonyein supe
plementation produced aigﬁiﬂiﬁéntly‘graatﬁr weight gains,
more efficient utilization of feed, a smoother hair coat and
more ¢ondition (fleshing)« The type of milk in the diet,
whether whole milk or reconstituted skimmilk, apparently made
no difference in the response of the calves to antibiotic

feeding.
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