REPORT OF THE SCIENTIFIC COMMITTEE FOR ANIMAL NUTRITION ON THE USE
OF ZINC BACITRACIN IN FEEDINGSTUFFS FOR POULTRY, PIGS AND RABBITS

Opinion expressed 30 Januéry 1985

TERMS OF REFERENCE (September 1380)

The Scientific Committee for Animal Nutrition is requested to give its

opinion on the following questions

Does the addition of zinc bacitracin to complete feedingstuffs in

dose levels higher than 20 mg/kg produce a significant increase of
nutritional effects, free of prophylactic or.therape;tic effects, in
the case of poultry (excluding turkeys, ducks, geese, laying hens and
pigeons) over thé age of four weeks, swine err the age of four
‘months, and rabbits ? |

If so, what is the dose/response ratio ?

Is the administration of complete feedingstuffs with a maximum zinc

bacitracin content of 100 mg/kg justified from a nutritional point of

view

~ in the feeding of poultry (excluding turkeys, ducks,igeese, layiﬁg
hens and’pigeons) up to the age of 16 weeks, '

- in the feeding of swine up to the.age of ;ix mqpth%,

— in the feeding of rabbits ?

Does the use of zinc bacitracin in feedingstuffs for poultry, pigs ..
and rabbits, under the conditions of use being proposed (cf. Back-
ground), result in the presence of residues in animal products ?

If so, whaf is the nature and the amount of these residues ? Could

they be harmful to consumers ?

Could these conditions of use lead to the development of resistance

in bacteria ?
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5. Could they be harmful to the environment ?

1f so, what is the nature of the risks ?

6. In the light of the answers to the above questions, are the condi-

tions of use being proposed acceptable ?

BACKGROUND

In accordance with Council Directive 70/524/EEC of 23 November 1970 con-

cernihg.additives in feedingstuffs (1), as last amended by the 34th

Commission Directive of 4 September 1980 (2), the use of zinc bacitracin

is authorized throughout the Community, subject to the conditions of use

set out as follows in Part A of Annex I to the Directive :

: Minimum : Maximum :

content : content

ppm (mg/kg) of

: © Species of animal Maximum age .
: complete
feedingstuff
Turkeys 4 weeks, 5 : 50
from 4 to s
26 weeks 5 : 20
Poultry, excluding turkeys, ducks, 4 weeks, 5 : 50
geese, laying hens and pigeons" from 4 to : ’
16 weeks 5 : 20
Laying ﬁens - ) 15 - ¢ 100
: Calves,. lambs and kids 16 weeks, 5 50
from 16 weeks
to 6 months, 5 e 20 - ¢
6 months 5 : 80 (*):
Piglets 4 months 5 : 50 :
6 months 5 : 80 (*):
Swine from 4 to
’ 6 months 5 20
Animals bred for fur = - 5 20

(*) Milk replacers

(1) 0J No L 270, 14.12.1970, p. 1
(2) 0J No L 251, 24.09.1980, p. 17



The proposed amendments to these conditions of use are given in the table

below :

: Minimum : Maximum :
: . .. : _content : content -:
Species of animal . Maximum age : ppm (mg/kg) of
: : complete
feedingstuff

Turkeys : no change

Poultry, excluding turkeys, ducks,
geese, laying hens and pigeons : 16 weeks : 5 : 100

Laying hens : no change
: Calves, lambs, kids : no change
Swine, piglets’ : 6 months : 5 : 100

: Rabbits ' : - 50 : 100

‘In the opinion delivered on 21 February 1978 3, the Scientific
Committee for Animal Nutrltlon reserved its position regardlng any in-
crease 1n the dose levels authorlzed for zinc bac1trac1n given the lack
of suppqrtlng data. As further relevant materlal is now avalleble, the

Commissien‘conéiders that the matter should'be re—examined.

OPINION OF >THE- éOMMITTEE

The dossiers made available to the Committee were those on zinc

bacitracin produced by A/S Apothekernes Laboratorium for Special-

praeparater.

(3) Reports of the Scientific’ Commlttee for Anlmal Nutrltlon First
Series (1979). Office for Official Publications of the European

”Qommunitie;, Luxembourg. Catalogue No CB-28-79-277-FR-C.
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considering that the data available up to 1982 did not enable a sa-
—tisfactory assessment to be made of the effects of an increase in the
dose levels of this antibiotic, the Committee requested thét additional
studies be carried out on the efficacy of the product, the matabolism and
fesidueé, mutagenicity, bacterial resistance and thé effeéts on the en-
vironment. The results of these studies were submitted ddring 1984. Thé
opiﬁion delivered hereinafter is none the less restricted to broilers and

pigs, the only target species to have been the subject of appropriate

studies under the neﬁly proposed conditions of use.

1. and 2. The nutritional effects of zinc bacitracin were established on
_the basis of 839 tests involving 178 000 broilers and.20.l tests
ivblving 6 400 pigs. The parameters considered were the in-
crease in liveWeight gain and the improvemeni in the feed con-
version ratio among the groups given feed cdntaining zinc baci-
tracin as compared with the control groups. The zinc baci-
tracin content of the additive-containing feeds varied between

3 and 275 mg/kg for the fowl and between 3 and 250 mg/kg for

the pigs.

Processing the results by multiple regression analysis enabled
a statistical;y significant dose/response ratio to be worked
out for each parameter and allowed the optimum concentrations
of the\additive to be assessed for broilers and pigs (Morris
1983). On éccount of the ﬁigh number of variables associated
with the trials (breed; ration_compbsition, breeding condi-
tions, etc.), the parameters included in the multiple

regression equation enable the variance to be explained in part

only (21 to 32%).

For brpilers, the optimum zinc bacitracin concentraﬁion is
110 mg/kg of feed for the increase in liveweight gain and

130 mg/kg of feedafor the improvement in the feed conversion
ratio. For pigs, ‘the optimum concentration is 106 mg/kg of
feed for the incfeasé in liveweight gain and 125 mg/kg of feed

for the improvement in the feed conversion ratio.
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For both species, the favograble effects of the additive up to opti-

mum concentration show a gradual reduction with the increase in con-

centration.

Although the yield is not proportional to the dosage used, the in-

crease in the concentration of zinc bacitracin in feedingstuffs for

‘broilers and pigs up to 100 mg/kg feedingstuff is justified by sta-

tistically significant nutritional effects. Since these studies were
performed on healthy animals, the likelihood of prophylactic or spe-

cific therapeutic effects can be ruled out.

Bacitracin is a polypeptide antibiotic produced by Bacillus licheni-

formis; its main components are the dodecépeptidgsa'bacitracins A,

'Bl’ B, and F_. The acute toxicity of bacitracin has been de-

2 1
termined in the mouse, rat, rabbit and dog by various routes of ad-

ministration. ‘The subacute toxicity has also been tested in the
mouse, rat, rabbit, dog and monkey by various routes, including a
subchronic oral feeding test in rats extending over 90 to 365 days.

No toxic effects>were noted. Furthermore, bacitracin did not irri-

tate skin or eyes.

Zinc bacitracin was tested for mutagenicity in the Salmonella reverse
mutation test, in a mouse lymphoma gene mutation test, an in vitro
test for chromosomal aberrations in human peripheral‘lymphocytes and
in rat bone marrow cells. - No mutagenic activity<%as:detected.' DNA
metabolism in spleen cells in vitro showed also no adverse effects.
Thus bacitracin lacks mutagenic activity and. there is therefore no

reason to suspect genotoxic carcinogenic activity.

Bacitracin is appreciably resistant to hydrolysis by mammalian pro-
teases and peptidases due to its cycloheptapeptide substructure, its
thiazoline ring in the N-terminal L-isoleucine-L-cysteine moiety and

to the presence of four D-amino acids (D-glutamine, AA 4, D-orni-

- thine, AA 7, D~phenylalanine, AA 9, D-aspartic acid, AA 11). Only
" some. 4% of .ingested bacitracin is broken down to di--and tripeptides

-'and free amino acids.
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© “fand the chicken eéxcreta showed the presence of oxidised-derivatives

4,

3

Zinc bacitracin metabolism has been studied in rats, chickens and
piglets using single oral doses of the antibiotic labelled with
14C-—L—isoleucine in AA positions 1, 5 and 8 in the molecule. The
doses administered were 80 mg/kg live weight for the rat, 20 mg/kg
live weight for the chicken and 7 mg/kg live weight for the piglet;
with the piglets dosing with the labelled product was preceded by the
administration of a ratio containing 117 mg zinc bacitracin/kg feed
for 18 days. Of the administered dosages, 102% was recovered in rét
faeces and 96% in piglet faeces; with the chicken 95% of the édmi—
/~nistered dose was recovered in the combined excreta (faeces and

“urine). Analysis by TLC/autoradiography of the rat and piglet faeces

(i.e. bacitracins F) of the bacitracins A, B1 and/Bz, of desami-
dobacitracins and di- and tripeptides in addition to the original
‘vbacitracin supplied in the feed. Rat and piglet urine contained rés—
‘pectively 3.2 and 3.6% of the administered dose while the compafable
values for‘bile were 0.5% and 0.03% réspectively.< No bacitracins or

their near derivatives were detected in the bile or urine, nor was

. 14 .
there any C~labelled free isoleucine.

Traces of':édioactivity were found inrsome_sémplés of liver and
kidney from the chick (limit of determination 0.027 mg/kg fresh
- weight) and in livér, kidney, lung and heart.of the piglet (limit of
determination 0.0038 mg/kg fresh weight). The negligible quantities
“of these tissue residues; which'persisted for some.5-7 days in some
~animals after withdrawal of the antibiotic from the feed, were not
identified. However, extracts of the liver failed to show any micro-
biological activity. Tissues from chicken and piglets kept on‘féeds
containing 100 mg or meore zinc bacitracin for ‘periods up to one month

or more contained no .bacitracin detectable by microbiological assay

(limit of determination 0.054-0.26 mg/kg). Therefore, no harm to the

consumer arises.”

The administration of zinc bacitracin in various concentrations up to
©.100 mg/kg feedingstuff to pigs and,broilers~only'slightly‘altered the _

number of bacteria in the intestinal flora as far as the main species
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= human and veterinary medicine was noted. <The concentraticn of

t

were concerned, i.e. lactobacilli, enterococci, E. coli and staphy-

lococci (Gedek, 1983; Walton, 1983).

fﬁe slight increase in the MIC values observed gainly in the ente-
rooci vis-a-vis bacitracin used as a feed additive was not accomoa—
nied by reduced senéitivity to other antibiotics used therapeutically
(inter alia B-lactam antibiotics, tetracyclines and chloramphe-
nicol). Furthermore, after administration of zinc bacitracin to pigs
and chickens for several weeks, a lowering of the resistance of en-
terococc1 and E. coli in the intestinal flora of these animals to se—
veral drugs (antibiotics, sulphonanides, nltrorurans, etc.) used in .

100 mg/kg of feed led to a greater reduction that did 20 mg/kg
(Walton 1978, 1983; Waiton and Laerdal 1980; Siebert, 1982).

After administration of zine bacitracin, the products excreted by plg
and. chicken were made up of bacitracin A, B and F, desamidobaci-
tracins, breakdown products and non-extractable components bound to
faeces constituents. Their antibiotic activity fell sharply in ex-
creta and soils. The half-life of zinc bacitracin mixed with the ex-
creta of chicken is two to seven days dependlng .on the temperature
This rapld loss of antlbacterlal act1v1ty due to oxidative deamina-
tion means that any effect on the nitrifying bacteria in the soil may

be ruled out. Nltrogen ~fixing bacterla (Rhlzoblum tr1f0111) are not

sensitive to zinc bacitracin, -even.in hlgh concentratlons Under. ex—
perimental conditions, bac1trac1n inhibits the formatlon of ‘methane
in sludges even in a 3 mg/kg concentration (Hilpert et al., 1983).

On account of its rapid inactivation in excreta however, it does not
seem that in practice, zinc bacitracin could affect the production of
biogas.

i~

Bacitracin does not present any risk to fish, shellfish or elgae; No

adverse effect was observed on trout (Salmo gairdneri) fed for 110

. days on feed contalnlng 57. S and 104 mg zinc bac1trac1n/kg respecti-

vely. The CL50 after 96 hours for this species is 74 mg/1l.
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For Daphnia magna, the minimum concentration without any effect is

3.2 to 5.6 mg/l, and the CLSO after 48 hours i; 34 mg/l. The

growth of green algae (Chlorella ellipsoides) is not affected by zinc

bacitracin at a concentration of 10 mg/l.

No inhibiting effect on the growth of plants was observed in plant
species grown in soils mixed with manure from poultry fed with feed

containing from 20 to 100 mg zinc bacitracin/kg or poultry manure

mixed with 150 mg zinc bacitracin/kg.

6. -On the basis of the foregoing information, the Committee is of the
‘cpinion that the use of zinc bacitracin levels of 5-100 mg/kg com-
pleté feedingstuffs for broilers up to the age of/iG weeks and pigs
up to the age of six months is justified for the animal production.

and does not present'any risk for human or animal health or for the

environment.
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