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nraaoDucnoN 

To materially inereaaa Vm produetlon of mmata^ milk and agga with 

laaa faad raquirea the use of aeiwitific knowladgo* In "Um laat firm to 

tan yaara, thia haa baan aada poasible tlurouf^ tha uae of antibioUc8> 

horaonas and other drugs to etinolata a fastar growth rate in aniaala 

vito greater utilization of feed* "Hia nadieation of faad stuffs is a 

recent feeding innovation that has ee<siomie implications, fhese teafanical 

changes in feeding praeticaa are imisroving tha afficianegr of feed eon-

version, that is, the pounda of livestock prodaet produced per hundred 

pounds of feed* They also affect tha organisaticm of production en tha 

farm,"Seoville (1956)* One bmafit of aconoaie importance to tha live 

stock farmer that has coma out of tha developnent of antibiotics is their 

use in livestock feeds* Penicillin, Chlortatracyclina, Oxytetracyelina, 

and bacitracin have been used in livestock feeds in the past few years* 

In 19^, U90,000 pounds of ttMsa dru^ were mlzad into livestock feeds 

which resulted in savings to tha famars through greater affioieney of 

production according to Welch md Hart-Ibaanas (1957}* Antibiotics hold 

promisa for farther profitable investigaticma and exploitation in live 

stock produeticm* 

While antibiotics may help to increase the income of tiie farmer, 

^ley maf I^ap•greater role in the nutrition of man throughout the world* 

A nutritionist has estimated that antibiotic supplements for ho^ can save 

two million tens of feed mnually in the U* S* A*, McKeen (1952)* 
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Knowledge eo far gained on the role of antibioties in nature eeeu 

to point oat hope of farther useful findings on the influence of enviroa-

wmtal bacteria <m the growth of fare mioals* A drug or conbination of 

drugs that would coaidetely inactlTSte all bacteria in the intestinal tract 

to proTids a gem free animal for studying the vitamin requirements as 

reported by Moore et (19U6)f or to eoaq>are the gr<NrUi of such g«r»-free 

animals, with those animals whose bodies and environsunt hold a high con 

centration of bacteria, are areas that seem to be of practical benefit* 

Similarly, the effects of c^tinued adainistratian of antibioties on 

animals in relation to their vitamin and mineral requiraoents or the 

anatomical and ibysiological eonsequenees that can follow prolonged use of 

antibiotics still demttids study* Obviously, the field of matibiotics is 

a fascinating area for continued research* research undertakmi with 

antibiotics in applied feeding trials on farm stock, md the basic, or 

fondanental work wit^ laboratory animals cannot be etmsidered complete* 

Additional woxic is needed to identify new antibioties and etch nmr matibiotie 

has to bo tested in every possible way to detarmine its properties mad 

potontial in livestock produe^on* 

Olesndomyeln is a new antibiotic that has recmatly been placed on 

the market* It most be evaluated as s growth stimulant for swine and 

compared to known antibiotics in this respect* 

This study was designsd to svaluats Oleandomyein, and a combination 

of antibioties with s sulfa drug in rslstion to a control ration and a 

standard antibiotic ussd for growing-finishing swins* The work was dons 

St the University of TsnnsMSS Animal Huebandry-Yeterinary Sdenes Blount 

Livestock Farm from Decsaber, 1958 to May, 1959* 



CHAPTER II 

asnm of literatdre 

Early Work and Blscovgry of Growth Stlimilatlng Actlrltiy of Anttblotlca 

Early obaerrationa of inereasod grotfth in animals following tba 

administratim of ehamoth«rapeutie agants indicated a relationship of these 

diug^ with changes in growi^ rate* At that time it was eridsnt that thess 

chSflK>therapeutic agmta, and particulnrly the sulfa drugs, caused an in 

hibition in grovtii by their baeterio-statie effect on the intestinal miero-

flora* Black ot^* (19ltl) showed that <m a purLfisd basal ration, 0*5 

per cent sulfa guanadine greatly reduced the growth rate of young rats* 

Vhsn liver extract was fed with 0*5 por cant sxilfa guanadine optimoa growth 

was obtained* Uhereasy when p-aadno bmaoie acid was fed with 0*$ per 

cent sulfa guanadine from tba beginning of the treatment there was a 

definite growth response* niese results indicated a possible synthesis 

of rat-grow^ factors by the intestinal bacteria* laickey at il* (19U6) 

found that the addition of sulfasuxidine to a purified ration for chicks 

increased Uie demanda for synthetic folic acid by about three times* 

This situation indicated that bacterio-statlc agents lead to the prevwition 

of biosynthesis of B vitamins in the alimentary tract by inhibiting the 

normal growth of the intestinal adLcroflora* Sttith and Robinsaa (19U5) 

reported that streptomycin and streptothricin administered orally to miee 

caused a rapid pronounced redaction in the number of coliform end naa 

lactose fenamting organisms in the faces* Both drugs caused a distinct 

change in the intestinal flora* Similarly, Komberg eit al* (19U3) produced 
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agranulocytopenia md anaopda In rata by faadlng aulfathiaaole, aolfa-

diasana or •olfanilamlda at a X*0 par eant lerel using a purifiad diat* 

Paadlng eartain liTor factions oottnt«raetad tha affaeta of tha eontinuad 

adalnlatratiwi of thaaa sulfa drugs in four to tan ddjra* Similar rasolta 

ware found by Light at id# (19U2)« 

Moore^al* found that sulfaauxidina aid 8trapt(»orein singly 

or in coobination gars an ineraasad grovtti rata in ehidos rat^iving a 

basal ration supplamffiitad with folio acid, but thay failed to starilisa 

tha intastinal tract though thara was a markad raduction in tha coliform 

bacteria. 

Itering ̂ s period of rasaareh it was shown that tha addition of 

animal protein to a plant protein diet of chicks and awina greatly accalar» 

atad growth. This finding later lad to tha isolation from li'var of tha 

"animal protein factor," (sitaain Ricks at (19U8)« 'APP« was 

thought to be rMponsibla tor tha dLffarancas in tha growth promoting 

properties in animal {uratain over plant proteins. Lat«r on, -vitamin 

was found in tha cultures of s^ptomyeas grlsaus and a straptoayeis auro-

facins and crude rasidoas troa these fermentation broths ware -Uriad as 

feed supplwwDts. Sinea thaaa rasldaas showed avidanaa of higher growth 

stlimlating acti-vity than erystallin -vitamLn Bx2« Stokst^i mid Jukaa (1950) 

damcmetratad that ahlortatraeyelina and straptoi^rein with vitamin oaa 

promote further growth in chicks. Tlnui bagai the role of antibiotics in 

animal nutrition. 

Antibiotic Effect in Swine Feeding 

Brauda at al. (1953) review of the work on antibiotics since 
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th« first report appeared in 19U9-50. The object of the work wm to 

detexwine the relative effeotlYenesa of different antibiotics, the factws 

influencing their response, and to understand the awde of action* Thiy 

found aureoayein and terraoycin more effective th«i penicillin, bacitracin 

and strepton^jrcin. Terril et (195U) found aoreonycin to be aore effect* 

ive than bacitracin in stinulating growth rate# Hanson at ri# (1955) 

found the addition of terraagrcin «id penicillin increased gains of pigs 

sig^icantly, but the withdrawal of the anUbiotie when pigs attained 

125 pounds of weight had a depresaing effect on rate of gaiiw thereafter# 

Wallace al# (1953) found feed utilieation figures were in favmr of 

those pigs a high level of «itibiotic through the growing-fattening 

period. Couplete withdrawal of the antibiotio caused a decrease in gains, 

loww feed ecnsuiaption nnd poor feed conversion# The inferwice was that 

antibiotio supplement should be eontinued throu^^ the entire growing-

fattening period for optisiuta gatiw. Carpentw (1951) tested five anti 

biotics, namely, aureoaycin, terraayein, streptooycin and chloroeyeetin 

and obtained a growth reepwuie# All the antibiotics except chloroaycetin 

was effective in controlling diarrhea. Vitamin or streptonyein given 

either orally or parenterally stimulated growtii of weaned pigs, but there 

was no added advantage when both were given together. Vitamin had no 

effect on diarrhea, but streptomycin did control diarrhea. 

Whitehair^al. (1951) reported that aureonyein, streptomycin, 

penicillin and sulfatoalldlne were very beneficial in the treatamat of 

digeativa disturfoancas in young pigs. In the event of chronic digestive 

disturbances in s herd these drugs can be given in feed, but in an acute 
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•itaation tharapauUc twataent of tndividuala wig tlig ba«t aethod, 

li* (1950) found that aurooBgrcin Increasad tho rat« of gain, afficienty 
of food utilization, appetite, blocai and snoothnoM of hair eoetj the antl« 

biotic also prevented p«riodio scours which occurred in the control pigs* 

aureoaQTcin, streptoiagrcin and penicillin were conpared they found 

penicillin to be least bwieficial for growth increase* Streptoi^dn 

otimlated growth to a small extoat, but not as ouch as aureoB^cin i^ch 

gave by far the best respenae* Their data indicated differences in reapoose 

taa^ occur with various antibiotica, raticsia and species* Cuff et al« (1950) 

studied the effects of antibiotios in sixtyotinree "runt" pigs* A runt pig 

was defined as an un'torlfty pig weighing less than twenty pounds at fifty* 

six days* These pigs wwe sdf fed a basal ration containing 18 per cent 

jarotein to which varying aaounts of vitamin Bi2» APP, and iRireoBycin had 

been added* They fomd the added AFP significantly improved the delly gains 

while the addition of vitamin did not significantly effect gains* There 

was no measurable interaction between APP and vitamin or betwean vitamin 

®12 "od aurecttoycin* Whereas, pigs racsiving aureonycin had aigoificantly 

higher daily gain, were more uniform in eize, more thrifty in appearance 

and e3dd.bited leaa acouring than piga o& other treataiaata* Theae resulta 

indicated ttiet slow growing (runt) pigs respond well to low level antibiotic 

feeding* 

Cunha^al, (1950) using a com-peanut mssl ration showed t^st APP 

and vitamin were differmt in their respmsee in pigs* Bumslde et si. 

(19U9) found AFP increased the feeding value of peanut meal and soybean 

meal in such a way as to equal that of fish meal* With the seme eoni-peanut 
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■mX ration CNinha found Jkpf and vitanln Big sparad tha aathlonlne neada of 

piga* Hla later studies indicated that APF contained vitamin Big pXua 

aoaa o-toar factor. Thaaa findini^ aaaa to be in agreeoiMit with those of 

Stokatad at (1950) who found that l^a APF aupplMiwnt auj^led sona 

unidentified factor for the chick in addition to vitaoin 

/ Catron at al« (X952) fed a total of 128 pigs with com-aoyba«a 

neal ration^ auppXamantad with minerals and vitamins including vitamin 

Bi2 from weaning to 200 pounds in dry lot. Auraomycin in varying levali 

and different pxt>tein levels were used to determine whether previously 

recommended protein levels wcm too liberal for the present day feeding 

practieea and to note the effect of antibiotics on protein needs of pigs. 

Protein levels were reduced by 3 per cent when the pigs reached sevenly* 

five pounds and again wh«i the pigs reached 1^0 poimda. !niey founds in 

the absence of antibiotics tiie rate of gain for the entire feedlx^ period 

vailed significantly amcmg the different protein levels. These results 

showed in the absence of an antibiotic the 16-13*'10 per cent protein levels 

supplied the needs of protein for pLgs from weaning to market. Whereas* 

in the presence of an antibiotic a level of lU-U-S p«r cent protein pro 

duced geina equal to the higher levila of protein. Aureomyein added at 

tha rata of 10 mg. p«r pmmd of ration aK>eared to exareiae a protein "aparing-

like" effect on the lower levela of protein. In effect* piga rMdving an 

antibiotic in thair feed gained an average of 0.12 pounds per diy more and 

conaumed twanty-three pounda lass feed for every hundred pounds of body 

gains mads thsn those that did not receive mi antibiotic. Brsude sad 
I 

Johnson (1953) melntained that the paratein sparing effect of antibiotics 
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ettmot hm eoqalained on the basis of nitrogaoi retention* explained 

the apparent protein-sparing effect noticed was due to the fact that the 

re<piirem«nt of protein and i»rticularljr the "protein-carbot^drste" ratio 

are not the sane in fast growing anieala as coapared to growing 

at a noraal rate. Whatever factor is responsible for the fast rate of 

growth in aniaals receiving antibiotics najr indirectly also alter the 

optlaua protein-carbohydrate ratio which mi^ wcplain the lower protein 

requirenents for the antibiotic treated animals* Phillips and Bohstedt 

(195U) found that viteein had no effect in Increasing the rate of 

gain, feed efficiency, hawaoglobin or protein utilisation, iureonycin 

had no effect on high protein fed pigs after they reached seventy pounds 

in weii^t, while the performance of pigs wittx lower body wei^t was in 

creased* Hewerer, aureoaycin alone or in cortaination with vitamin Bj^ 
increased the protein utilisation by pigs* Protein levels of 17.0, 13*7 

and 11*7 per e«it with aureonycin and vitamin B]^ added were equal to protein 

levels of 21, 18*2 and 15 per cent without aureoi^yein and vitaadn B^. 

Carpenter (1951) found that feeding an APF supplaaent containing 

aureoaycin for 1(9 to 90 days prior to parturition did affect litter sise 

and survival of nsw bora pigs* He found that the post weaning growth rate 

and feed efficiency was increased in pigs fed s creep diet with aureoeycin 

daring the suckling period* Beducing the level of antibiotic supplMtcnt 

St weaning time or three weeks after weaning gave a decrease in rate of 

gain and affician^ of feed utilisation, and a high incidence of diarrhea* 

Hansm (1951) rsportsd that mirsoogycin and tsrrasycin added to a creap 

feed for suckling pigs improved the rate of growth and prevented scours* 
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Bacltraoln and penieiHin did not stimlata groM^ or control- acoora* 

WahalstroB (19^5) found that in two dry-lot trials and(ma pattora 

trial no appreciable adrantaga whan c(»d>ination8 of antibiotioa ware used 

aa eooqparad to auraoiqrcin aXona* Bridgaa and Uyee (1952) fad panlcillin 

and atreptoaycin singly and in coabination in a cottoiSMd BM»al ration* 

Both paniolllin and atraptaggycin incraaaad the rate of gain* 

SnLth £t al* (1956) fad chlortatraeycUna at larela of 100* 200 and 

liOO ga«« par ton of faad prior to and twantj-«ix diya after ▼accinatim 

for hog cholera* Thay found that immnity was not affected by chlortatra-

cycline* Brown and Luther (1950) stated that larala aa low tm three parta 

per aillion of antibiotics incraaaad grow^ rate of pigs fad balanced 

-vagatabla rations containing vitaain 3^2 • These pigs wnre superior to 

pigs fed a practical ration containing animal protein* Luacke et al* (1951) 

found streptony<»in and aureowycin at 10 mg* per pound of ration gara a 

growth response* Procaine penicillin at 1 to 5 OK« paz' pound of feed was 

satisfactory^ while APF containing aareosyein gave eoccellent growth whoi 

fed at leTola of 0*35 pw* eent in B Titaain fortified eom-ioyb««n ration* 

Bpeer et al» (1956) fed pigs indiiridually at different protein 

levels* nie rations were made up of soybean Mai fortified with minerals 

and vitamins* with and without the addition of chlortetracycline hydro-

dtiloride* The pigs were put on alfalfa pasture at a weight of ^ to 200 

pounds* Statistically aiffiifleant reapmaea in growth rate* feed intake 

and feed efficioiey were obtained* Luecke et jl* (1950) reported that Ibe 

additi(m of vitamin Bx2 to the basal ration resulted in approxinati^ a 10 

per cent increase in body weight gain as against the gains of animals fed 
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th« bataX asal alone* The inclusion of vitaoin and etarept<aveln to 

tbo basal ration gave about a UO par cant increaaa in wai^t gain* Orlad 

animal protein factors gave similar affaets to and str^^to^^ein* 

Work at tha Purdua UniTirsity by Briggs and Baaaon (1?51) involrad 

tha fOading of haaltb^ pigs with Tsrious cMabinations of aureonycin, 

straptoi^ein and Titaain 8^2 concantratas in an all plant protein rati(m* 

Pigs on tha basal ration aada 1*6 pounds par day, and had a faad ratpiira-

aant of 392 pounds per hundred pounds of body gain* Whan 1$ ag* of stpapto-

jaycin par pound of ration or 10 ag* of erystallin auraonycin per pound of 

ration ware giwen, thara ware incraaaas from 11.0 to 13*0 per cant in 

araraga daily gains and 1U*0 to 16*0 par cant faad afficiancy. Wmx vitamin 

®12 •^tod at lavals of 12*5 ag, per pound, in addition to tha ntibiotic, 
tha raaulta ware similar to tiuwa fed auraonycin* Thia work also showed 

that Buppl«Benting prsetical rations for pigs with either of tha two «titi-

bioties and/or vitamin Bj^ rMultad In more uniformttiy in tha pigs md 

prevented bloody dyatntery. 

Binuason 9% ai* (1951) found tha addition of cobalt-chloride to 

rations made with locally grcfwn grains ixnuraaaad tha rate of gain 0*1 to 

0,2 pouBda par dsy* While Klina at al. (195U) found tha addition of 2*88 

ppn cobalt to a ratioa with or without antibiotic did not iaqprove tha 

growth porfomanca of pigs* Pigs receiving *nd cobalt aada siadlar 

gains as those given only cobalt. The daily feed intake and affleimey 

ware not affected by the addition of or eobalt* Tha addition of an 

antibiotic dafinitaly broui^ Aout an iaqrovaaaut in gain and this gain 

dlsappaarad with rcnaoval of tha mtibiotLc* Bacterial studies of facaa 
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•hoir«4•■•rind IncreM* in fongl counts In pigs fsd antibioU-cs md a 

daersass in fungi count in those rsesiTing vitaain 

The effect of antibiotioe on the carcass characteristics was an 

issue of eonsiderdble experimentation* Price (I95U} studied the carcasses 

of fort7«>six: barrows* fed <m Tarious levels of aureooQrcin* vitaadn B;|^* 

tsrraisqrein and trace minerals* He found the avarage backfat thickness of 

the pigs receiving Mtibiotics was slightly- great«r than those of the 

control, but the difference was not significant* The average lean cut 

widghts and average percentage of lean in the lean cuts was similar in all 

groups* Himsoi ^ id* (,19S$) found adding vitaadn or soar of the anti 
biotics did not affect the percentage of moisture, crude protein or fat 

in the carcasses* They concluded cureonQrein, terramyoin and pwaiciUin 

per se do not directly affect ccreese quality* Teh-ehang ^ang and McCay 

(1953) found plga receiving terreaycin had a higher dreoaing percentage 

than the eontrola* In gross eialysie, the pigs fsd tsrranycin yielded msrs 

total fSt and lean meat by weight, but a lorser psrcentags of lean nsst and 

s higher psrcentags of fat than the controls* 

Oldfirid and Hale (1953) investigatsd the activity of anUbiotic 

sdadnistared to very young suckling pigs in several different methods* 

The different groups of sueklijng pigs ware administered penicillin, by 

Intrnuseular injections, another received the same dcee of penicillin 

orally by capsule, the next received the seme doae of imnicillin divided 

among four oral weekly doses, and the fourth group was c<mtrol« The results 

indicated some advantage for antibiotic suppleiMQtatloa for pigs which art 

suckling and for the psrenteral method of edmlniatration* Larson mad 
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Cwpenter (1952) ewidacted tiro •atporlmmta to dotermlne the neount of 

MvooB^oin wccreted in the fr^ee of pigs reeeiying anreonorein orslljr 

intraperitoneiCLljr* The resiilt of the escperlBumt showed that aureomroin 

adsdnistared orally or by injection is excreted in the feeiMi of pigs* 

The asKraat excreted varied with l^e from day to day. The injected 

aureosycin was found in feees tiren'^*»four hours after adeinLstratioB and 

tupptftmiHy reached the naxlBuio value in seventyoteo hours* The oral 

adBdnistnlUon reached the maxiaun in the fecea within forty«eight hours. 

Barrel and HeilMn (19lt9) showed that in nan, aureosycin given orally wee 

excreted by the liver through the bile. It is possible, that in the pLg^ 

aureoBgrcin enters the intestinal tract of the pig throu^ the bile. 

This review will ee«B incoaq^^te without a brief ceasiderati<») af 

the possible siechanisia involved in the growth promoting responses obtained 

from antibiotics. This aspect of sntibiotlo action continues to baffle 

all inveatigations to the preawit tina. Nevai>the-less, there hae bean 

varioua conjeoturee and postulates, All experimental evldmee now saems 

to converge on the intestinal bacteria. These postulates have been a 

poeitive nitrogm balanca, dieaaM>leval, antibiotic action is like that 

of a drug acting on the gmsral nutrition of the organism and aitibiotics 

acting throu^ a possible vitamin sparing action in the organieai. The 

disease level eoneept origlnsted following the experiments by a larga nuaber 

of investigatora, on^aureofadens feraantation product. Tarril and Krider 

(1950)> Conha (19U9), and Catron (19U9) obtained marked effects in the 

eontrol of diarrhea followed by improvwsant in growth. This led to the 

postulation that the antibiotic effect, varied with disease level, a term 
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ijatroducttd hj Cctron* Q«ra free vaviroiUBent eoneept^ seeaa to be opposite 

to disease lerel eoncept. For instance^ a high disease level would make 

the antibiotic growth effeet lasge while in a germ free eondition* mti-

biotic action would tend to be small« This view is partially supported 

by the report of Coats and co-workers (19!^) which showed that the dis« 

appearance of antibiotic effect can occur in a germ free clean area. When 

chicks of the saoae hatch were divided and one group reared under clean 

leboratory conditions without pmicillin thcf weighed 190 gas.y the other 

reared in a less clean building and suppleemnted with penicillin also 

weig^Mid 190 gms*^ while the ttiird* unsupplemented eontrol« weighed only 

167 gme* All chicks received iim etas basal rati<m. When all these chicks 

were mixed at fourteen days of age both lots depressed in growth unless 

they received an antibiotic supplmaent. Experimental findings on the 

effeet of antibiotics for the animals on clean and dirty enviroaaant gave 

rise to the belief that sn^biotic affect may be due to sufpreeeion of 

growth eupptreesing organisms* Bird (1951) tranced the belief that anti 

biotics altered the internal eoologieal relationship of the mlcroflora 

and this formed the besis for -Uie stLmulating effect on growth in pigs* 

Inhibition of aeoe mLcroorganisae will favor the growth of othsr organism 

in ths digestive tract* The deereeee in the reqoiremente of several 

vitamins and for proteins could bs explained either on the besis of m-

couragraent of nutrient synthesing forms of microorganism or the supreesion 

of nutrient utilizing form of mieroorganism* dan ct d* (1953) advaaesd 

ths idea that eitibiotics inhibited toxin producing bacteria* Their cspcri-

mits showed a close relationship between an sntibiotie^ ars«iicsl« 
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conblnstions of antibioticaf asod •oondbinctioB of antlbiotie and amaonleal 

in reduction of the nujdber of cloatridia per gram of fecal naterial. 

'■ K'' • ' 
■ . .■ ' i, ' • 

■ f- "in V 
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EXPEaiMENTAL PROCEDURE 

for tbis oiqperiaent, wMoling Doroe «nd Has^hlre pigs 

vsrs sllotiad to fourtesn lots oa the basis of breed* aex* and weight* 

Two lots were randtnaljr assigiMd to each of the following treatments: 

1* Control 

2. Control plus 10 grams osytetracgrellne 

3* Ckmtrol plus 3 grans oleandoa^ein 

k* Cmtrol plus 12.^ grams sulfa quinoxallne* grams penieillln* 

and 12*^ grans streptoBQrein 

5* Control plus 6 grans osartetraqjrcline* 2 grans oleandonorcin 

6* C<xitrol plua $ grams osytetreearcline* 6*25 grams sulfa 

quinoxaline* 2*5 grans pealeillin* and 6*25 grans strepte^rolQ 

?• Control plus 2 grams oleandM^ein* 6*25 grans sulfa qoinoxaline* 

2*5 grens penicillin* and 6*25 grams streptoa^cln 

The pigs mre identified by ear notches aeeording to the United 

States Department of Agriculture system of ear notching* 

All of the pL^ were in apparwit good health and in a thrifty 

condition* The piga were sprayed for lice with s odLxture of four pounds 

IS)T in fifty gallons of water at the beginning of the experiment and about 

midwqy of the e3q;>eri}Qental period* The pigs were also treated for worms 

with piperaaine just xolor to the eiqperiment and nddway of the expeiimaatal 

pezd-od* 

The basal or control rations were calculated to nwet* or exeeed 

the mlnlspn requirmants for pigs as recrmsnded by the Hetional Research 
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Council, Bmsod et «1. (1953), (T«bl« I), The 16 per cent protein ration 

was Tiaed until the piga in a lot areraged 110 to 120 pounds body veight 

and the ll| per cent ration was then fed until the end of the experlnent* 

The rations were fed ad lib from *'self feeders•" All rations were Miifwd 

at the University faxna with a nteehanieal nixsr of 1000 pounds capacity* 

The antibiotics and vitonin preadxes were weighed separately and eoabined 

before placing then in the nixer* 

Each lot of four pigs wm placed in concrete pens 5 feet by 20 feet 

in sice end etjuipped with eutomatic waterers and "self feeders*" About 

10 feet of each pan was under roof end about 10 feet of eech pen was 

espesed* The pens were cleaned daily. 

All pigs were welg^xed at the start of the eaqpezlawnt and every 

foortem days until the aaqperinsnt ended* Feed "weigh backs" were taken 

each tine the pigs were weighed* Whwi three pigs in a lot had reached 

200 pouncte of weight the remaining pig wss reeoved and the lot was eon-

eluded* 

The data was treated statistically by the sethod of analysis of 

variance described by Snedeeor (1956)* 
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tm$x . ' 

COMPOSITION OF THE CONTROL RAHON 

No* 2 yallov com 
Soyatbaan oil meal (Uli per cent) 
Meat and bona meal ($0 per cent) 

Dafaydratad alfalfa meal(1? par eant) 
(100|000 \inits vitamin A per pound) 
Dicalcium phosphate 

Salt 

Trace ndnarals premix 
B vit«adn su^^lanent* 

Vitamin Big supplament** 
VitcuBin 0 supplamant^ 

16 Per cant 
protein 

Lb. 
731.50 
150.00 
50.00 

50,00 
10.00 

5.00 
2.00 
1.00 

0.25 
0.25 

1000.00 

Ik Per cant 
protein 
Lb. 

801.50 
100,00 
30,00 

50.00 
10.00 

5.00 
2.00 

1.00 

0.25 

0,25 

1000.00 

"Containod 2 grama Rlbofl8vln« it grams Calcium Pantothenata, 
9 grans Niaein and 90 grams Cholina Ghlorlda per pound* 

^Contalnad 20 miHigrams of vitamin P«p pound* 

Contained 6||8O3,50O I.U. vitamin j>ar pound* 



CHAPTER If 

RESULTS m DISCOSSIOM 

parposM of this eaqp^awnt wore fourfoldt 1)To oraluato tho 

effect of a n«r antibiotic* OloKidiwein* 2) To eraluate the efficlenegr 

of a conbination of antibiotice* 3) To evaloate the effectlYeneee of a 

coabination of antibiotics with the inclusion of a sulfa dbrag* eulfaquin-

ffiialine, U) To coapare the adrantages of the above against a control 

ration and a standard antibioidc* terraiqrcin (eaortetracycline) as growth 

stiBulants for growing-finishing swine* 

Under the conditions of this experlnent the data for average daily 

gains did not show any statistical significanee between treataants for the 

entire feeding period or for the period from lt6 pounds to 112 pounds of 

bodjr wei^t. However* the W gem per ton Imrel of od^tetracyeline gave 

a 3*92 per cent increase in average daily gain over the e<mtrols* the 

erahinatian of oleandoi^cin* streptoaycin* penicillin and sulfaqoinoxaline 

gave a 3*27 per cent increase and the coiribination of streptonycin* penicillin 

and sulfaqoinoxaline gave a 0*6^ per cent increMe* Oleandoayein gave a 

decrease of 9*8 per cwit in average daily i^dn as coapared to the controls* 

the conbination of oxytetracycline* streptw^ycin* penicillin and sulfa-

qpiaoxaline gave a decreMc of 5*88 per cent and the ooabination of oxytetra-

iqrcline and oleandoayein gave a decrewe of 1.96 per c«nt« Tim perforaance 

of the individual pigs is given in Table III «id the sutnaary is given in 

Table 11. 

The feed utilisation was gmnfally satisfactory in all groups. 

There was no statistically signifloant difference betwem treatoents* Urn 
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averag# daily fa«d iotaica per pig «ae generally uniform for all the lots, 

areraging U«63 pomda per day* The feed per pound of body weight gain 

areraged 3*27 poonde* 

Laeeke and Hoefer (19^6) found that lerels of 20 gram of ponioillin^ 

$0 gram of etrept(»yein and 50 gr«Mi of aulfaquinoxaline per ton of feed 

iaprored the a-rerage daily gain* Howevwri they did not get any reaponee 

from leeela of 12.5 grams atreptosycin, $ gram penicillin and 12*5 grama 

aulfaquinoxaline* In this experimwit a 3 g^am level of oleandooyein vaa 

uaed while they used 10 grama of oleandonyoin per ton of feed* T«a grama 

of oxytetraeyoline was uaed per ton of feed in both eoperimenta* Even at 

the high lerela of antibiotics uaed in their eoperimentf Lueeke et al* 

found neither terranycin nor oleandonyein to have any effect on the growth 

of pigs uaed in that study* 

Jordan et j^* (1958) thought that the continuoua feeding of antibiotics 

had probably changed the kind of adcroorganiaa which normally inhd>it the 

intestinal tract* rMulting in a decrease in antibiotic response* Therefore* 

a combination of anti.biotie8 would result in a greater respanse by affecting 

a larger muber of bacteria tiun a single antibiotic would effect* They 

used aaro<x)ical8* aulfa^inozaline and antibiotic cosbinationa* (hie sudh 

combination of antibiotics was 3»3Q grams of penicillin* 8*38 grams strepto-

qfcin and 6*38 grams of aulfaqoinoxaline per ton of feed* Pip fed a 

eonbination of penicillin* streptonyein and tolfaqtiinoxaline from 35 to 177 

pounda gainad 18 per cent faster ̂ an control pLga fed no edditivea* Tbis 

dete ie at variance with those of this experiment* Similarly* a coobina'Uon 

of aureoqrcin* baeitraein* penicillin and terreayein in the feed resulted 
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In «n lncre«8« of 9,8 per cent in rete of gein, irldle pigs fed with « eo»> 

bination of baeitrain and ptoilcillin gained 6*8 per cent aere than cmatarole* 

A eoabination of aureonycin, bacitracin, penicillin md terrainycin gave a 

2.7 per cent increase in feed efficient* All other etweblnatieas had little 

or no effect on feed efficienajr* 

The data in this experiment with atreptonQreinf sulfsquinoxaUne and 

pmioillin cohbinationa showed that there was no perceptible difference 

between the controls ffiid the treatment groups* However* the average daily 

gains of pigs in this studsr comparM very favorably with those obtained 

at lQ.ehig«n and Purdue* idiile the daily feed oonaunq>tion for the pigs in 

this study was slightly less than those of the other mentioned studies* 

Data on the feed utilised pesr pound of gain wwe 3*2? pounds of feed per 

pound of gain in this study* in the Kichigan study it was 3*3 pounds* and 

in the Purdue study 3«U pounds* 

Magruder et^* (1958) working with baby pigs to evaluate the grovto 

promoting effect of oleandORQrein* obtained everege daily gains of 0*82 to 

0.6? pcrands with levels of 10* 25 and 50 grams par ton compared to the 

gains of 0*73 Aid 0*70 pounds made by the controls* This was a small 

groarUi difference (0.09-O»17) in apite of the larger levels of the anti 

biotics fed than in this study(3 grams)* In two additional experiments 

with doses of 2*5* 5*0 or 10 grams per ton of oloandonyein or oiytetreeycline 

at 50 grams per ton they produced growth inerMnents of U to 8 per cent* 

while s eoBdsination of olemoidoiQrcin and terraayein at those levels proibieed 

growth increments up to 20 p«r cent* In experiments with growing-finiehing 

ndjM* their controls aversf^ 1*32 to 1*66 pounds per day and with the 
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addiUon of oloandoinsrcin at 2 to 10 graao p«r ton thoy obtained growth 

rocponaoa of just 1 to 6 per cant. The contoinationa of oleandonyein and 

taHCTM^eln resulted in inereaaea from U to 6 per cent, Theae inYeatigatora 

found the feed efficittntc^ reaponaea to be more variable and of low«r magni 

tude thwa growth effect. Thmie findings do not agree with those in this 

study. The literature ahowa work on feeding trials to evaluat>e thia now 

antibiotic, oleaadosycin on awine, was dme by Magruder and aaaoeiates 

(1958), and Ineeke and Hoefer (1958), while Reynolds et al, (19^8) fed 

eleandogqrein to lambs and steers. Lueclw and Hoefer at Michigan found 

oleandoaycin had no significant growth effect on pigs as was found in thla 

study. 

With respect to the effectivsnesa of a combination of antibiotics 

•ttie results obtained are not perceptible. Similarly, the addition of 

sulfaquinoxaline to a co^ination of antibiotics has not been encouraging. 

The cosbinatiCTis of siilfaquinoxaline with oleandoaycin, penicillin and 

etreptouycin gave an increase of 3«27 per c«it faster growth over controls 

whereas other coabinaticms of antibiotics, namely, sulfaquinoxaline, 

penicillin and atreptoaycin, osytetracycline and oleandonycinj and oxytetra-

cycline, sulfaquinoxaline and atreptooycin failed to provoke an improved 

growth reapozMe. From the studies of Lueeke and Hoefer, it would seam the 

levels of penicillin, atreptomycin and sulfaquinoxaline used in this study 

wore too low since they weze able to obtain growth responses with this 

cosbinaUon of feed additives only with high levels. The response with 

oxytetracyeline, which is an antibiotic commonly used in awine rations, 

was also very wall in this study, resulting in an Increase of 3.2 per emt 
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oT«r controls* lastly, the growth rate of pigs fsd tl^ ccnutaral rations 

sssBsd to ba quite satisfactory as compared to the other treatnsnt groups* 

Area the data of the results obtained in this study the following 

are eridentt 1) Pigs on ti» control ration seemed to do as well as Vcm 

mtibiotic treatment groups. 2) Terranycin, generally an effective anti-

biotic for swine, showed little respofuie* 3) The efficiency of feed 

utilisation wae quite satisfactory for all treatments* U) The growth 

stimulating effects of CfMdSinatlons of antiblotles md sulfaquinoxalLns 

vers not evident* 

A review of the literature on mtlbiotie supplmientation in nutrition 

over the ye«rs shows that sobm research workers have noticed a decreasing 

diffsrence in the rate of growth in pigs now fed antibiotics snd those used 

as controls* 1!here is a trend of thought that continuous widespread feed 

ing of antibiotles in swine rations has probably modified the kind of micro 

organisms that normally inhabit the digestive tract <»■ have caused still 

further internal ecological alterations and that the intestinal sderoflora 

have adapted tiuwaselves to the changed ecologieal alterations* As a result 

of the increase in the modified microorganisms, or the new adaptations of 

the nicroflora to the changed ecology brought <rt»oat widespread entiblotio 

feeding, the respensee now to antibiotics are not what tlMy were bef(»re* 

In other words, sn satibiotic response is lese, or is incnreasingly deainlshed 

in a place where mitibiotics were in use for a period of time* the ^mvwse 

will also then be true, namely, the response can be high in an area where 

antibiotics are used for the first time* This situation can be eicplained 

in two ways. In on# case the continuous feeding of antibiotic# to swine 
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in quarUrs wh«r« pigs are fed and housed om cleanse the preoises of all 

contaminating organisns (as antibiotic effect on aicroorganisa can be as • 

effective in vitro as in vivo) in such a way that there is less and lesa 

ingeetion of contnnaination both in controls and antibiotic treated animals# 

The eoneeqaence of this condition is that pigs not fed antibiotics (ecmtrols) 

will ?!ianifest a high degree of growth rate, better finish, freedom from 

skin .and other internal and eictemal ailnients aitd would grow aa fast ss 

antibiotic treated ones# Obvioxisly, the differences in the rates of growth, 

finish and \inifomity in the two lots will S|^ar less and lasa palpable# 

The real positlffli in this test is that both the controls and "autibiotic-

fed" groups are growing faster# 

The other esqplaaation for less antibiotic response in growth of 

animals foUcmlng their long use in en area may be that the modified niez^ 

flora of the intestinel tract have acquired the Aility to tolerate antibiotics# 

This is not a new concept as situations like this do occur in nature# Field 

entomologlets and workers have observed a high degree of tolerance in 

mosquitoes and flies to D.D.T# in an area where D.D,T# had been used for 

acme time where previously D»D«T# was letiial* jtetibiotic resistance stralne 

of streptococci and etaphyiococci have been identified# If tliia wee not so, 

most oi the organisms responsible for lowered growth rate, should have been 

eliminated with the widespread use of sntibiotlcs since 19U9# But nature 

has the subtle ability to overcoms biological perils to protect the different 

forms of life «id their continuation. 

Again, the degree of response to en antibiotic semos to have a direct 

relaticm to the extent of contamination# Bovland (1955) showed that 
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eontaiaLnatloa of qiuurters in vhieh pigs are fed increases the respmise te 

aureoBijrein, He showed pigs fed eureoo^cln in quairters prerLously need bj 

pigs gained at the rate of X,29 pounds daily as against 0.96 pe«md8 gained 

by pigs kept in the saae preaises and fed the swae ration without aureo^ydn. 

Vhile there was Mly a 3 par cent increase in weights in pigs fed aureosyein 

over those not fed the antibiotio when the pigs vmem qpiartered in a clean 

preaise not used by pigs previoxisiy* The early work of Coates at al« (1951) 

with ehieks to study the node of action of antibiotics is another work 

that supports tMs view* Speen d d.(1950) have r^rted a short 

experiment where healthy pigs did not respond to inclusions of aureoayein 

in the ration* 

In general^ antibiotics ia^tart their maxlaam influence under cwtain 

stress e<mditi«is* Such stress conditions ars poor samitstiOTf poor rations 

lud other similar situations which t«id to reduce the vitality of the 

ttiisals, Bowlend (1955) and Carpwitar (1951)* fhaaa conditiona are more 

common on average farms than in eaperimsnt ststLoas such as the one in 

which this study was made* The largest responae to antibiotic feeding has 

batti observed on evwrage fsrmSf Breads et al* (1953)* In this experimmt 

practically all visible or eppereot stress conditions were removed es sacb 

and thus the responses stained to antibiotics fed were perhape lees* 

Again, ths reapmsas to aatiblotic feeding is anst perceptible under 

hig^ dlseaae-lsvel eondltions. Carpenter (1951)# Carpenter and Lerscm (1952), 

end Catron et al* (1950)* As this «qMnlm«Qt was conducted under very good 

•nitezy eonditicms, the degree of diseese level was far leas than what it 

is under avarage farm conditLons* Parhaps this cKi also ba a rea8<m for 
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th« low mtiblotie rwpomm in this studisr* Jaamt il9$9) eb««nr«d tluit 

sttrsoagrcin or hygroqjridn B had no significant effset on rats of gain in 

his experimants oondttoted on |d|^ in the sme farm* Blfferenees in ararage 

daily gains or feed c<mver8ion betwa«i treataants or raplieations within 

treatments were not signifleant in tiM stadsr* Besaareh in the use of 

mtibiotios in animal nutrititti has shown that the degree of antlblotie 

response in swine feeding is influene«l by the type of rations fed* 

pigs are put on a ration that Is well balanced and nutritious they will 

respond less to antibiotics* Seen with good rations the respcawes seat 

to wary* depending on the kinds of feed used, B^debreeht et j^* (1951) 

and Bumside et el* (X9U9}• IRtMS factcn's nay have played a part in the 

good growth rate in the control lots of pigs and satisfactory feed utili 

sation bsr the pigs in all treatnmits «id in the lack of respcmse from tiie 

antibiotics* 

Acoording to Carrol and Kzlder (1956) "pigs toat wiigiuNi $0 poonds 

incrsMsd their weights to 75 pounds at a feed cost of only 2k7 pounds of 

feed for each 100 pounds of gains made* while pigs that weighed 125 pounds 

increased their weights to 150 pounds on 392 pounds of feed per 100 pounds 

of gain*" The feed consumed for 100 pounds of gain in bodir wei^t under 

all the treatment groupe anreraged only 320 pounds in this studjr* In tlw 

same tokwi the growth etlmulating effects of conbinations of antibiotics 

used in this experiasnt emnot but be what they were; nsasly, effects 

of these mixed antibiotics and suIfa<^noxaline hare been masked by the 

intrinsic effects of growth resulting from good manag«aent> low disssss 

level and balanced rations fortiflsd with vitamins and mlnsrals* 
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Kroa the rasults of th« ireatiiMot with oXaandoivvla, w infaronea 

te bo dronn is thab its antlblotlo growth stlnnilatlng offoct dooa not 

oturpaas that of a standard antibiotic^ toiTttisrela« nsualljr asod la 

rations. 
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SOHHABI 

In thla «acp«rl]wst fifty-six WMnling Soroe end Heagpihire pigi 

WHM allotted to fourteen lote on the beeie of weig^tf eex end breed. Two 

lote of four pigs each ware randomly assigned to eaeb of the followliHt 

treatnentat 

1* Control 

2* Control plus 10 grans oxjrtetraeyeline {UtxrassycLn) 

3* Control plus 3 grans oleandoaQroin 

U* Control plus 12.5 grnns sulfaquintoaline, 5 grans penieiUinf 

and 12*5 grans streptoqyein 

5. Control plus 6 grans e^rtetracyeliney 2 grams oleandoBQrela 

6. Control plus 5 grans oiQrtetraoyeline« 6.25 grans aulfatiain* 

oxaline« 2.5 grans peni«illin» and 6.25 grans streptos^oin 

7. Control plus 2 grams olean<toayein» 6.25 grnas sulfaqoinoxalinef 

2.5 grama penielllin» and 6.25 graas 8trept0{^Jrein 

Under the emditioQs of this study there was no significant diffwrence 

betwem the diff«reat treatawHits in the awerage daily gaina of pigs. Howerer^ 

the (KMBbination of oleandonycinf sulfagainoxallney panicilUn and atrepto-

ayein game a 3.27 per cent faster rate of gain orer controls and terranycin 

game a 3*9 per cent increase in rate of gain omer controls. The feed con-

mersion was generally satisfactory for all l^atments. There was no 

significant differwrice between the different treatnenta in the pounds of 

feed required per pound of gain. Oleandonycin did not slum any perceptible 

growth Btlmulating actimity omer control^ oaytetrecycline or the eorixlnation 
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of ontlMotle troKtMoaio* %« ccmtolnatioo of antlbiottco with the addiUon 

of sulfaqulnoawllno did not giwo « rosponoo owr oxytetraosrclino or otw 

tho oontrols in thio study* 

the plgB on owitrol rations perf<a«sd m well as the trested 

animals* 
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