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Tur e1,a. icture imilar tot at of chicken has 

been obt ained in tie comparison of t he ata of many anti­

biotic growth tests wit h. gro ing t ey :poul ts. ( Table VIII) 

TABLE VIII 

EFFeiCT F A fT I BI J. res ON POULT GR :?rH ' s ER CENT 
OF GRO\ TH r•1r OU A TIBI OTIC) 

Grams antibi otic ner ton feed 
1 1. 2 2 5 6 

enici llin 128 130 127 
Oxyt et racycline 108 111 119 
Chlortetracy-

clin 112 110 123 

Baci t cin 111 109 123 

bnr. J e cGinnis, 'An 1b'ot1ca Boost Growth, 
Cut Dmm Mortality, " !urkez World, 28:11, May, 1952. 

10 

123 

118 

128 

According to Stok0t din his re ort, the majority of the 

observed r 1 h increase in turkeys as a r esult of anti bio-

tic fed" g it er at 4 or 8 eks falls between 10 and 30% 
Feed efficiency is enh ced from 5 t 10 30 He adds that 

gro th ren onses of 7 to llf- have been observed in goslings 

fed p nicillin and r spons s so have been obtained ,ith 

chlortetracycl n , penicilli n, streptomycin, and oxytetra­

cyclinc. In one re o ed study with d cks, here wa no 

30E. L. R. Stok tad, "Antibiotics in Anim l Nutritionp" 
UllY iolofliO a~ Rerie , 34:25, J nuar y, 19 4o 
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gro th i erase f o th a i ion f a.n ibi tic o Limited 

trail ith phca ant showed 11 a lareer n re se in eight 

than ith chi k ns, '' ~hi du ks" h e s alle 

as a result of antibiotic fe ding. In genera, it is the 

co sensus of ex erience that, in appl ing tibiotics to 

r l r and tur ey r ai ing, the d should b included in 

era. ion throughout the entire groin eriod. If the 

anti i otic e f d for o ya rt ft growt period., 

ere ia n gli ·ble carry- over of gro th fee and before 

lo a regressi n to the nonsupplem nt rate,.33 

u ·ne . Ext naive f edin t ests have de onstrated that 

antibiotics improve the ate of ap arently ealthy 

igs 10 to 2 r> • h gro th- pro ot· g effect is most rked 

in yo e g and de reases as they gt ol r. Fee ef-

fici ncy is ala i prov u to 10%. In unt 1· y d runt" 

ig ' 
h. g 1th rt has e n rnP ov as uh as 100 to 

20()% .. 34 

31G tave Fre a ick Heuser, Fro a talk given at the 
Cornell ~utrition Conference, cited in: roceedings of 
Oo c 1 utritio onferenoe { t acn, e York: ornell 
Univc si y res .. , 951}, p . 2. 

32Ibi -
33c . ante -- 'P • 30. 

3 . • udo, I old Dean all oe, nd Ton J . Cunha, 
"The Va1ue o tn ·otics ·n _ t ition o •ine. A 
Revie1 ,n Antibioti s ~ Cremothera , 3: 7 -272, ebruary, 
1953 .. 
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A study of the literature u to l.955, with careful 

effort to utilize only data of experiments without complica­

ting factors of wid,e diversities 1n r a tions and disease level 

and vith attention to equivalence of levels of supplementa­

tion, shows the relative growt h- promot.i ng efficiencies given 

in Table IX. 

T BLE IX 

COMPARATIVE GROWTH- PRO OTING E FECT OF ANTIBIOTIOSc 

-
Chlortetraoycline 

Penicillin 

ytetraoycline 

Growth Index* 

116. 5 

111 .4 

116. 7 

0 Based on 95 litera ture reports, 166 obs ervations; 
Chas H izer & Company ,, Inc . Agricultural Technical Bulletin, 
No. 2'39 Oct. 1955, PP• l et .sqq . 

Growt h of controls • 100 •. 

A comparative review of antibiotics in swine nutrition 

illustrat es the necessity for att ention to variable such as 

basal r a.tion,, health of ani mals, and level of supplementation 

i n ev luating studies -. 35 I n t his review, \7h.ioh covers liter a­

ture from t he inception o:.f antibiotic f eeding u p t o about t he 

end of 1952, t he heterogenity of the data is recognized and 
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the :f.igures -e divided into three grou s as ah m 

Table x. One group constitutes data of t he Fl rida Agricul­

tural E:xper • ent St a ti where 1n many e,rper en ·.s here 1a 

used a corn-pea..'l.ut meal r tion f ou:nd to be nutri tiona ly 

inadequate for gr wing pigs without a ntibiotic supplementa­

tio ·• Another group is comprise mainly of tria1s from the 

Hormel Institute. In th se the control ani mals suf:fered 

severe digestive disordera .36 

!ABL"" X 

CO ARATr GROWTH- PRO OTING EFF CT OF ANTIBIOTICSd 

: ; 

Florida Hormel 

Chlortetracycline 
Oxytet acyoline 

Streptomycin 

Penicillin 
Ba.citracin 

Chl.oramphfmicol. 

Gain of Contr-0ls, lb. /day 
'/.t 25 G-m. anti biotic/ton 

179 
190 

128' 

97 
100 

106 
0. 62 

15 
:: 4Basod on data :fro Br aude t al ..,37 

' 6 Ib'id • • pp ... 279- 284 . 

37I.bi o -

161 
152 

257 

143 

117 
0 .• 62 

55 
¥¥ 

Ot hers . 

l 5 
118 

109 

110 

111 

98 
1 . 27 

86 
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The data in the first t,o columns show enormous advantages 

from several of the antibiotics, but these, in view of the 

factors pointed out, are more truly a reflection of a thera­

peutic effect than of practical v lue as a nutritional supple-

ent. From this data, it is possible to compute that tb.e 

control animals 1n these o groups ga1ne· at a r ate of only 

. 62 pound per dayo In contrast is a third group, designated 

as 11 others,n in which the rate of gain of the controls .as 

1. 27 pounds r day. oreover , in the Florida group, only 

151' of the animals received a nutritional lev l of less than 

25 gm. f antibiotic per ton off d, an in the Hormel group 

55~ r ved less than thie levelt wh r as,, i the "others, " 

8 ~ receive~ less than 25 gm. r ton . In ot er words, the 

"others re resent more nearly typical con.di ions of health 

and ell- being of pigs and· a mor typie ly "nutr· ti. n 

level of feeding, and hence present ore suitable conditions 

for comparison of antibiotics . The growth index figures 

under the1". " shov th t chlort tracycline and oxytetracycline 

ar a ou qual and e "' • ce growth o:f a ine t a dist ot y 

reater d gree than streptomycin, penicillin, or acitracin. 

·t : s th e er r aot;t "e • o oontinue antibi tic 

:fe· ding th? u out t he entir • gro ing-:fatten1ng period. 

he data present din Table I illustrate t na ost effi int 

gro th oes not result if antibiotics are discontinued fore 
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ABL I 

RE ULTS OF ANTIBIOTIC ITHD~ WA DURIN T 
G OWIN -FATTR O PER OD ( S US e 

o. imal 15 15 15 
Days on feed lll 97 94 
lniti weight, 

50. 5 49.5 lb. 49 . 7 

1nal weight, 
l .. 22 ., 225 .2 227. 

9.'a: l'b. 1 .. 6 l . 80 1 . 
Lb . feed/lb. · m:s.10 3. 53 3!.56 

15 14 
102 94 

225.9 

1.12 
; . 56 

225.2 

l . 64 
3.43 

T a figures for "days on :f'eed" demonstr te that e· l ier 

m lceti is possi ble. \11th antibiotic supplementation is 

iino ration--1n contrast to marketing date of steers due 

to dei thyl t1lbestrol supple enta:t ion. 

The effect of antibiotic feeding 

a l + has rec iv d clos att ntion in connec­

tion with the feeding of siviine. Considerable study has been 

given to this, both 1n the United States and abroad o 

3 -., • Wil on, uco ari g Rations, n South Dakota. 
~and~ Research, J:14- 20, Fall , 1952 . 
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he extensive observations .of Clausen 

h 1.re shown 110 effect from antibiotics under conditions. of 

restricted feeding as pra.otioed in Denmark. Physical separa­

tions a d chemic.al elysee also .ere conducted and results 

"' ic no a ange i n co posit ion of -carcasst 39 o th.a, 

lli"'lder these condi t ions ., antib otic supplementation bring 

about a true enhancement of meat produotion-

n swine fed acoordil:lg to appetite, the literature 

is so ewhat con£using oonceming efi'e-ete o.f a.ntibiotios on 

carcass qualit , but there a ppears to . be a pre onderan ,e 

of studies, in t he Ameri can literature at least,. showing 

no d·ecrease in oarcaea qual1 ty . { See -Table XI I) .. 

TABLE XII 

EFFECT OF .ANTIBIOTIC ~JED NG ON CARCASS QUALITY 
oF s i m~t 

= == 
Control Antibiotic- fed 

rowth 
Av rage daily caint l. 
Increase, r oent 

Carcass data 
Dressing per cent 
Depth beokf t, inches 
Carcass length , inches 

umber o o servations 

-
75 . 7 

l •. 73 
29 . 04 

186 

the litera.ture.40 

1 . 52 
9 

75 . 9 
l.78 

29. :,0 
269 

3'9':ii: l ausen , . rom a t alk tiven at t b,e International 
Symposium on t,nt1'bi,otics in Agrioulturet, c ited in Internati nal 
Syr.gposi um ,2:!! ntibiotica !n. gricul t ure ( Washington, D. c . : • 
National Research Council., October, l 55) , p. 23 . 

40Braude, ntibi ot .iea ~ Chemo~h§£i!Y,., pR•ill• , pp. 275- 277 .. 
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The economic benef its of au plementing swine rations 

with antibiotics have been co uted b the Iowa Agricultural 

Experiment Station from 32 e r · ents eompr s ing 1814 pi gs . 

A erage o.re e ~ro ae s . or 20. or, d ., b.e m power 

aav_ng pe litter raise 1 six 8 our days; 

the fe·e • ea i ·s 6240 pound an t h. n - c1oll ar saving, 

al o ing for cost of antibioti ,, a 156 eq -i vi ent to _ 

l .• 20 ra re r fi p r pig. 41 

Func•tion. In connect ion i th ths feeding an ·ibiotics to 

cattle and sheep, a.ttenti n h focused on possib e effects 

thea ge tau on t he micro ial e ent t n oeesaes 

imals . that are ao es "ntial to 1.he nutr1t· 

Tis er ost w s stimulated es oi y y eports of Bell 

aoc1 t 9 2 and Co y an o - rker 3 t 1 t eding 

• t1 ioti s t o ca • .. l e a n heep res ed .aed intake 

and br ught other dver se e feta . Subse · ue tly, many r ports 

n a ti 1otio :feeding trials 1th rumilmn a ave p eared and 

-------
4l m lo icu ur---1 E ,eriment St at i on," 

...i..:.L:liil,-..tl,112: of r e _an - Food Chemi s try, l :1096; ay, 19530 

Bell, Charles K. 
D.. ect o: A rco . • 

:647 
on, u 
and .:.;:;..,;;;.;,,.,:;;;=-,:.::..;;.= ;;;;,;;;;;.;.:;;.;;;-.,g.., - ........................ iiiiiii,ir., 

43 ob r ~. . Co y , F. , ~ 
"The Effec t of arious Anti i 1; on 
Journal 21.. Animal Scie ce, 9:652- 664 , 

illis 
rnal 
ct of 

-~~ .......... f or 
ry , 1951 ., 

• . i l l er, 
n i ng Lam s, 
, 1950. 
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in ne ly a eor e O·f these attention h been given to t he 

effect of t hese treatments on d i gestion, cellulol yt.ic power 

of t he rumen , ·c:ompoai tion o:f rumen mioroflora, and other 

possibl e indexes to the effect of antibiotics on rwne.n 

function. To illustrate these effects, there may be cited 

the extensive aeries of experiments by Hardie and associat es 

who comp red the actions of eight antibiotics upon cellulose 

digestion by steers usi t he artificial rumen technique. 

They also traced the time relationshi s of changes in cellu­

loytio power as affected by f eeding oxytetracycline . 44 It 

will be seen from Table XIII (next page) that polymyxin l3 

sulfate and chloramphen1ool had 'little effect on cellulolytio 

activity.. Baeitracin and dehydrostrepto yoin showed some 

inhibi tion of cellulose utili zation, which increased s con­

centrati on of the antibiotic increased. At 36 hours i ncuba­

tion no significant inhibition \V&a seen wi th either chl orte­

traoycli ne or oxytetracycline . By the methods employed , 

oarbomyoin and penicillin showed mar ded inhibition o:f cellu­

lose di gestion. An in i oati on of the effect of time l apse 

ia shown in a mor det iled study of cxytetra.cycline i ncluded 

in t he same report.. ( See ~abl e XV on age 40) • Here eg in 

44 . 
• B. Hardie .; et l, n Anti biotics in Ruminants , " 

i n Antibi t ics Annual !ID,-1.92.! (Ne ork: edi oal Ency­
clopedi a , Inc . , 1953) , • 3'12;7 • B. H rd1e1 et al. . 0 ti­
biotics in Rumi nants , " Journal. !11.. Animal Science, 1'3:993, 
,ovember, 1954. 
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TABLE XIII 

PERCENT CELLULOSE DIGESTED OF THE AMOUNT PRESF.JIT AT TllE BEGIIlN!NG OF 24 AND 36 BOUR INCUBATIOJJ 
PERIODS BY RUMEN BACTERIA IN VITRO AS INFLUENCED BY EIGHT ANTIBIOTICS- ARTIFICIAL RUMENg 

i hydro- Polymy-
Antibiotic Penicillin strepto- xin B Chl oram- Oxytetra-

/< g . per ml,. G sodi -wn ~ein au.lfa.te 12henicol oycline Bacitra.oin 
24 36 36 24 3'g' 24 36 24 36 24 36 
hr, hro 

' 
h,r •. hr. hro. hr. hr. hr . hr. hro hro hrp 

0 47 91 47 91 47 91 47 91 47 91 - 91 

3. 66 2 7 38 77 44 88 51 90 41 91 - 90 

7. 33 4 0 31 79 48 81 50 94 39 92 - 84 

14. 66 5 10 21 62 45 90 47 88 30 87 -- 6l. 

29.32 2 - 2 .... 42 -- 22 - ll - ....., -
............. 

6Baeed on r eport by Hardie et aJ. Q45 

45Hardi ... , 1tibi otics Annual 1253-1954 • .2.12., eit . , PP• 375- 381. 

Chlortetra-
czcline 

'24 . % 
hr. hro 

.... 91 

.... 88 

- 86 

- 90 

- -

Carbomycin 

hr, 

47 

8 

l 

;C, 

·-

hr ._ 

-----

~ 
CX'I 
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PERCENT DIGESTIOU O· 

Animal 
No. Oxytctraeycl e !-'r ates 

l None 66 69 

2 50 ppm in feed 50 44 

3 200 ppm in feed 64 58 

4 2.5 Gm. dnily 62 60 

; 5 Gmo dai ly 49 41 

-

e 

TABLE XIV 

Y1!'STRACYCLINE-!~Ifr~AT~D COWS DETERMINED DY THE ART IFICIAL :c • 

er1od, 

72 60 58 ..,._ 

68 59 44 --
68 25 49 ~ 

66 26 34 48 

42 15 ll 21+ 

47 

54 

69 

.. OIIIO, 

--

,__t ~ 3rd I -w-ttr'"'gt.;;-~~~v9t.lt .. I 

dayt d~y , d~Yt d~y j d~y, 

-- ....... 5 5 Q. -

-- - 51 -- - 5 63 -

56 - -- -- 4'7 

::JQ. ':,( - 5 

hBased on re~ort by Hardie et ai .46 

46Ibi d o 

~ 

'° 
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TABLE XV 

PER CENT CELLULOSE DIGESTED OF THE A OUNT PRES NT AT THE 
BEGINNiiiG OF 24 AND 48 HOUR CUBATION PERIOD BY 

R IEN BACTERIA I1J VITRO AS I • LUENCED BY 
OXYTETRACYCLINEi 

ApBroxfmate 
equivalent 

Oxyt tracycline, dosage, 24 hours " 
/< g . per ml . ppm of f eed incubati on , 

None 0 68 

7. 33 50 27 

14.66 100 10 

36 . 66 250 8 

73/~2 500 2 

i 
Based on a re ort. by Hardie et al . 47 

48 hours ' 
i ncubati on, 

89 

93 

84 

44 

38 

the d gree of depression was proportional to the concentration 

of antibiot ic, but withi n 48 hours the cell ulolytio activity 

of all but t he two highest l evels of oxytetracycline was 

equivalent to that of the f lask containing no antibiotics . 

In this table is given also a column showing concentrations 

us din terms of equivalent concentrations pe r ton of compl ete 

f eed for a t heoretical bovine . Thi a study was extended to 

include a feeding trial Mith 5 mature l actating co~s of whi~h 


