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Poatible Value of Continuoua Feeding of Medicated Dr., Diets 

to Pre'ftllt am Oonvol Pathogens in Ha'tcher.,-Reared TNR1t 

l.dlrard P • Oraa1l 

?utitute tor Fiaher1•• Jlunreh, tieldgaa DfJJ).,taent ot C....,..td.on, 

antl Dep_...t fll Povl.tr., H•bandr., ml Ineti tate of lutrit1•, 

Jllehigan State trniTeni tJ', Eaat Laneing_. Viohipa 

In lficb.iaa, and in pnera1 wheNte:r trout are reared a4er hatohery 

ooati\:1.w, • die .... of baoterial origin, Aeroaonaa Ml11GJW!'id.a1 (OOIBonlT 

knon. u hnnoulo1ia) has oatUMd eeriou epid.elld.ea. JloCNllf (19SI} stated 

that no t'ilh diaeue 1a to be teared more b7 the hatohe17 - tllaa 

tunmculoeu. JloCrawta rm• preaenta information gathered. tr• ffriou 

11 terature aouro•. The disease appeara to act more •8ftl"8l.Jr on certain 

specie■ of trout than on othen. In Michigan, brown trout, hl.mo trutta, 

are more ll'tlleeptible than others, and brook trout, Sal'9'9l.inuls tontinalia, 

are next. Varieu inTUtigators hue detend.ned that M1'J1' other species •t 

ti.ah contract :turanouloaia, ~ epidemic atatue is reaehecl l••• trequmtl.7 

than :1rl bl'Olft'l or bNilk troll~. A •'bhod. ot treatment often 111ed i8 to teed 

a ldxt.are ot nl.taguanadine anl ault-ruiae w1\h \he dally food n.tion. 

In hatcheri.ea where tunnnloe:lll tNqu.entJ.T reooeura, it 11 often 

_._Al"T to tNcl ...... 1 ..... 11" higher lewla ot ailla dru.p fer adequate 

treawnt or control. Beoauae ot thia it might be eat• to .. .,.. that the 

particular strain or pathopn beeae1 •••hat reaiatai to 1:be drug and that 

Uthe progreaaiff increue in the leftl of drugs adllinietered eont!.11\11111 

the host eould be adverael7 atfeoted before the drug aete • the pathogen. 

lt ..... u though J181lioaaenta ot mild ehami.cal. and pbyaielogioal natun, 

adapted to continuou teeding, could otter a means for oontrolling th1-
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diaeue indireetln that is, by redueing the numbers ot organi.DI or lar 

pathogenicit;r in the intestinal tract. In other worde, "cleaning up" the 

1.nteatinal tract ay be all the chemotherapy needed to pre'f'8Jlt a serious 

oatbreak or ruruncnuoe1•. 

Ia order to te•t this hJpothee:t.a, it wu neeu1ar., fuat to aeleet a 

drug or group or dru.p that could be applied to oantinu.eu feeding without 

advenel;r af'tecting the animal in general. 

In inveatigatione conducted with wa:ra-blood.ed ania&ls 1 t ha1 been 

round that a group ot antibiotioa can be ted contimtouly and •f'tectively, 

ad that benefit 1a deriTed trcm this practice. Antibiotiee hi.ft been 

tound tot (1) be ditferent in structure and biochemical aoti'rlt.,, (2) 

hne considerable variance in apectra, (3) be compatible to other diet 

ingredients when mixed together, and (4) be eeaenti&l:11' non-toxic eTen in 

ezeese quantities. Beaidea suppreasion or organ1sme oauing aubollnical 

diaeues, antibiotics ll'Orlc to auppre11 intestinal organi,.. which ce111pete 

with an animal far rltud.ns 1n the rood it eate (Jukes, 19SS), aid thin 

the nlls of the intestine pend tting better absorption ot Ti tad.na amt 

nutrients in the bod7 W Thia group ot drugs appeared to prmde the 

\1/Gordon, H. H., 19S2• A aorphologioal and biochem:leal approuh. In a 

colloqui•• Stud1ee on the growth etteet ot mtibiotio1 in gera-t"Ne 

aniul1. June 4, 19S21 Lob1IJld Institute, UniTarsiti,- et lotre t.iame, Sou'\h 

Bend., Ind.. 

pbpical and chemical qualiticationa neceasar.r te test the hypothesis 

prnioualy deecribed. 

Recently' a nw type of trout .food waa adopted bJ" the State ot Michig,m .• 

It corusuts of animal and vegetable meals pelleted in various ah••. Food 
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1n thia tom otters several ad'nntages ror the introduction ot medicam.enta 

to trout. Medicated diets 1n pellet f'om can be stored tor _.,.ral llOnths 

at eaoh hatcher.y, thus insuring an adequate suppl;r at all times. Daily 

mlxi.ng ot drugs with other diet ingr«aents can be e11m,.nated. Dru.ge aan 

be mixed more unito~ in dry meal diets, and this giTIHt better control 

of aount.a red. 

In 19$3, a broad-spectna antibiotic, au.reomyein, wu mad with dry 

•ala and pellet-1. An animal-teed supplement containing 10 grmu or 

Chlortetracycline-.A.ureomyoin (Trade mark or the Aaerioan Cy'ana1d Co. tor 

the antibiotic ehlortetracyoline) per :pound wu ued at a oae-pvoet lewl, 

furnilhing 200 grams auntGIQ'Cin aoti'Yity, per ton of finiahed teed. (Thia 

level waa found to be coapatible 1n poul.tr., teeda.) The diet wu ted tor 

a six-month period to rainbow and brook trout fingerling& to determine the 

groaa et.feet of aureom,uin u a trout-food ad.di ti ve. All trout reacted 

tavorab:13 and it was not possible to attribute &?\?' advantage or disadvantage 

to the presence ot tJ1e drug in the diet. 

P:reTiOUI experiments at other stations also tailed t.o ah• any beneficial 

effects tram feeding antibiotics to trout. Schumacher (19SS) demonstrated 

(by Chi-aqua.re) no statiaticallT significant differences in the effect of 

&VelllJOin on the grarth rate of brawn trout fingerllnp. Pbilli:ps et -al• --
(19S2) concluded troa experiMnta with brown trout. that aureavoin, te~ 

oin, penicillin and baoitraein had no beneficial etteota 1n respect to grarth1 

eOJffenion or mortal.1 v. In one teat Phillips toad that &UNOlQ'Cia depre1-

aed the grwth r-ate ot rainbcw trout. Wagner {19Sl.)4eaou\rated t.hat rainb• 

trout loat night during the tint tn neks of tMding penieillin or aure0117-

cin. 
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In diaeue-prevention 1tudies Snienko (l9S2) d.eaonatrated that 

ave-,c1n waa inertectual when ued to treat bl"OOk trout artifioiallT 

injected with Ae:rmana■ ealmonicida. _!!! vitro, &UNomyoin did inhibit 

the growth ot this pathogen, but the etfe1et was not ao :prcmounoed as that 

of chloramphenicol or terramycin. 

Te determine whether .ful"Unculoais could be controlled by CClfttinuous 

feeding or mild medicaments, it was necessary to wait tor the disease to 

appear as a natural infection (rather than through mechanical injection or 

the pathogen), so that the condition would bfJ more representative of that 

occllffing during normal hatchery operation. It ia suspected that Aeromonaa 

ealunieida is conetantly' present in hatchery water ll'tlWliH where re1>eatecl 

outbrem or turunculoai1 oecur, although 1 t is poaaible to rear trout 1n 

aiJCh watere. Thu, the tish either are mOJ'e resistant phyaiologieally- at 

one time t:h..an at another, or the pathogen is not able to exert its tull 

de1truct1ve force at all tiaea because of T&riations in emiro:mnental con­

ditions or partioularly- Tariaticm in intercurrent aubclinioal infections. 

There.tore, it might be e:xp.ected t.11at injeoting fiah nth pathogens to 

produce an artificial epidemic would produce re8Ulta lea valid than thoee 

f'rom tiah contracting :f'uruneulosia trom andemic oontaminaticm. 

Since it wu already demonstrated that normal rainballr and brook trout 

were not appreciably' a.tteeted by continuous :f'eeding or aur90111"Cin at a 

certain level, a diet containing this drug waa kett in a tock reaq for 

instant•• in the event turunculoaia appeared in a.n;y group or trout. 

An opportunity to test the diseaae..prevention propertiee ot aureomycin 

was preaented on September 3, 19SS, at the Wolt Lake, Jliehigan, Hatch•l"Y'• 

Furunouloeie wu detected in a group ot ttro-year-old brook trout. These 

trout had been reared in concrete tanka ainoe hatching and had been 
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nataJ:ned ozi an all-dry-Gaal diet. I.wdiatel7 upm detection or the 

cliaeue, all trout nre eounted. One-halt, 106 in na.ber, nre left in the 

crig:S.na1 tank am aae-halt were plaoed :ln an adJ•eat tut. A pelleted 

diet eontaining 200 grae ot aure-,oin per ton ot t"4 wu ued for the 

Jllldieatioa. The group ot 106 1n the original tat ftftl tad the IINioaW 

diet 1n aac,uta eqlla1 to 1. 7 penent ot 1,ed.J' night per day and t.he other 

crGIIP continued to noe1n the pelleted diet tact before the diNue wu 

noted, at the rate ot 1.7 peroent ot· bodJ' weight per day'. The experiunt 

wu 1n ettect two hean atter the diae ... wu deteoted. 

During the CO\U."88 ot the experiant, September 1,SS to hroh 19$6, 

both lots of .ti.ah nre art1tio1ally spawned and the fertilised •aa incubated 

in water at Ja• r. At the time ot apawning the aed.ieated group had been fed 

aureGIQ"llin cantinuoul.T tor tn monthtl. 

1.'here •• a rlde d.itterenoe in 'the nuaber of f'ieh nn!Ting :ln t.he taro 

groups (Taltle l). On lfcmmber 18, 1,SS, 8.3 p_...nt ot the brook trotat an 

the li841oate4 diet nniwd., whereu anly S8 pae•t or t.be ftah on the nen­

udicated 41et nre ■till alive. Oil Febru.17 291 1"6, th ... pereentagN 

nre ST awl 21, napeet1'"17. Thu it appears that nre..,..in ocmtrlbuW 

lo the well-being et the f'1sh atruew w1 th .taruneuloeia. Sine• the oni,, 

Iman variable in the diet waa the a11N-,ein1 there ia a geed ohanoe that 

the Mdioated diet a'bnted nooverr or thon filh alnta47 atruoted and/or 

..-ved u a preftntive •uure in thoee fish not. ye'\ mder the 1ntl•ue ot 

rapid Dltiplie&ticm of baoteria. Sinoe ti■h 1n both groape were IJ)&'WlleCI, 

•- m.ortal.1tJ- 11111t be attrilNted to rough handling during th1s ope:ratian. 

Howner • the two group• WC"'e handled in a aildl.ar mannvJ therefore, it. u 
unllkel.7' t.hat the observed ditterenoe in mortalitywu due to tlJ)Dning 

operaticme alane. 
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Table 1.-Peroent&ge luniftl Gt brook trout inteeted with turunow.Olia, 

attar feeding on a diet Md.:lcated with &'V9-,0h, 

anti. en a nOft-Mdicated diet. 

lledicated. diet llon-rledieated diet 

Date Naber Percentage lhaber Percentage 
IUl"Yi Ting 1urn:ring 

Before !l?!"ninC 

19SS 

Sept. 3 106 100 106 100 

S.,t. 30 101 9S 101 9S 

Oot. 31 '' 88 96 91 

....... 18 68 83 6t S8 

After apa1minl 

1,,; 
IOT• )0 87 82 h8 1'S 

Dec. 31 78 7L 30 28 

1956 

Jan. n 67 63 26 2s 
Feb. 29 60 ,7 22 21 
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P'if'ty-eight percent ot the •n• produced. b7 tiah cm the aedieated d.1n 
batched, whereas the hatching per-centage waa 23 for eggs trow. ti.ah en the 

regular diet. These dat.a 1Ddioate that egg production and fvtilizati.on are 

poasible in fish auf'fering troll f'urunculosia, and that oontinuou medicaticn 

by teeding &l1NOI\YC1n for two months before spaning did not adverael;r af'tect 

fertilization and hatchabilit,-. 

Since the data presented are 'b&Nd on only one eJq>eri.Jum.t and two groups 

of' animals, the work Jll\llt be considered as prellld.n1..17. Therefore, feeding 

triw, using some ot the other antibiotics f'or continuou medication, should 

be conducted bef'ore ntt.ing don recOll'lllendat1ca. 
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