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LACTYLATES FOR THE PREVENTION AND TREATMENT OF INFECTIONS CAUSED BY

GRAM-POSITIVE BACTERIA IN ANIMALS

The present invention pertains to a methoed for preventing or

treating intestinal infections caused by gram-positive bacte-

T S | L |

ria 1in animals, to specified compositions for preventing or

treating intestinal infections caused by gram-positive bacte~
ria in animals, to the use of specified compositions for
preventing or treating intestinal infections caused by gram-

positive pacteria in animals, and to a nutrition composition

ﬂ
wire

for animals comprising a specific compound in an amount of-

b
n

fective for preventing or treating intestinal infections

caused by gram-pcesitive bacteria in animals.

sram-positive pacteria are stained dark blue or vioclet by
gram staining, mainly due to a high amcunt of peptidoglycan
in thelr cell wall. Among the gram positive bacteria are the
pathogenic pacteria Enterococcus, Clostridium, Listeria,

Staphyiococcusg, various Bacillus species, and Streptococcus

i .

While some of these organism are mainly of concern as food

contaminants, others can cause diseases in animals.,

PFoer example, Clostridia are responsible for causing a number

Y

of widely varving diseases of the intestine in animals., As it

1is a nearly ublquitous bacteria readily found in scil, dust,

Y e

faeces, and feed, 1t 1s extremely difficult to keep animals

Clostridium—~related intestinal diseases may be quite severe,
Por examplie, Clostridia are inwvolved in causing necrotic en-

t

teritis in chickenszs. In cattle, (Clostridia-related enteriitis

can take the form of “sudden death syndrome”, which, in prac-

‘-\

tice can result I1n the in overnight deaths of a number of
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cattle. Also in other animals, Clostridia-related dizeases

may cause severe damage.

It 1s known to administer antiblotics to animals to protect

=

them from intestinal infection. It is alsco known to include

...

such antibiotics in animal nutrition. However, there is an

| v

increasing resistance against the use ¢f antibiotics in ani-

mai feed, and nowadays many countries have legislation that

prohibits the use of antibiotics in animal feed. Moreover,

antikbiotics have Lo be administered in very controlled

amounts.

bccordingly, there is therefore a need for a non-antibiotic
method and composition for animal feed that will help to
treat or prevent intestinal infections caused by gram-
cositive bacteria in animals, 1
ciuding ruminants ({e.g. cattle, sheep, goat, deer) and

monogastrics (e.g. swine, horses, rabbits); in birds (e.qg.

poultry, turkey, pheasant, guail); 1in fish, including marine
fish H{e.g. salmon halibut, tuna), fresh water fish ({(e.g.
trout, carp, tilapia):; molluscs (2.g. oyster, mussels, clam,

snaill ngd crustacean (e.qg. crab, lcobster. shrimp). The pre-

sent dinvention may also find application in humans, and in

fur animals such as mink, ermine, sabre, and foxes,

-y

Purt

er, 1t may be desirable to suppress specific Gram-

=

positive bacteria in the intestine with a view to increasing

r

the growth of animals. It is pelieved that this mav be of in-

terest tor Lactobacilius spp. The present invention is also

2. 4.

.

of 1nterest for this application.

The present invention provides a method and composition 3

animal feed for treating or preventing intestinal infections
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caused by gram-positive bacteria 1in animals. In accordance
with the present invention, use 1s made of an antibacterial
compound selected freom lactylate in accordance with formula

L,

Formula i R2-CQ0Q- {~CH(CH;3) ~COC | ,~R1

or a Na, K, Ca, Mg, Fe{II), Zn, NH;, or Cu(ll) salt thereof,

10 a glycolvlate of formula 2,

Formula Z: R2-CQO~ [ -CHy-CCO},-R1

or a Na, K, Ca, Mg, Fe{II), Zn, NH4, or Cu(li) salt thereof

a lactate ester of formula 3,

Formula 3: HO-CH{Cii3)~CO0-R2Z

>0 and/or a glycolic acid ester of formula 4,

Formula 4: HO-CH>-CO0O~RZ

.-

wherein in the above formulas Rl is selected from H, n stands
’5 for an integer with a value of 1-10, and RZ stands for a Cli-
C35% alkyl or alkenyl chain which may be branchea o un-

branched

for the preventicn or treatment of intestinal infections

i) caused by gram-positive bacteria.
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In accordance with one aspect of the present invention, there

4

1s provided the use of an antibacterial agent for preventing
or treating intestinal 1nfections caused by gram-positive

bacteria 1n animals, the antibacterial agent comprising at

least one of:

a) a lactylate 1n accordance with formula 1,

Formula 1: R2-COO-[-CH(CH3) -CO0]ln-R1
or a Na, K, Ca, Mg, Fe(II), Zn, NH4, or Cu(II)
salt thereof; and

i

b) a lactate estexr of formula 3,

Formula 3: HO~-CH (CH3) -COO-R2

wherein R1 1s H,

n 1s an ilnteger with a value of 1-10, and

R2 1s a branched or unbranched Cé6 C20 alkyl or

alkenyl chain.

1

In accordance with another aspect of the present i1invention,

there 1s provided a composition for preventing or treating

intestinal 1infections caused by gram-positive bacteria in an

animal, the composition comprising an antibacterial agent

comprising at least one of:

a) a lactylate 1n accordance with formula 1,

Formula 1: R2~-CO0O-[-CH(CH;) -C0O0O] ,-R1

or a Na, K, Ca, Mg, Fe(II), Zn, NH;, or Cu(IlIIl)

salt thereof; and
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b) a lactate ester of formula 3,

Formula 3: HO-CH (CH;) -CO0O-R2

wherein R1 1s H,

n 1s an i1nteger with a value of 1-10, and

R2 1s a branched or unbranched C6-C20 alkyl or

alkenyl chain, and

an acceptable carrier.

A

In accordance with a further aspect of the present invention,

there 1s provided a use of an antibacterial agent 1in the

manufacture of a medicament for preventing or treating

intestinal 1infections caused by gram-positive Dbacteria 1n

animals, the antibacterial agent comprising at least one of:

a) a lactylate 1n accordance with formula 1,

Formula 1: R2-CO0O-[-CH(CH;) -C0O0] ,-R1

or a Na, K, Ca, Mg, Fe(IIl), Zn, NH;, or Cu(II)

salt thereof; and

b} a lactate ester of formula 3,

Formula 3: HO-CH (CH,) -CO0O-R2

wherein R1 1s H, n 1s an 1integer with a value

of 1-10, and R2Z 1s a branched or unbranched

C6-C20 alkyl or alkenyl chain.

The present 1invention pertains to the prevention or treatment

of intestinal infections by gram-positive bacteria in ani-
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mals., The invention 1sg particularly attractive for use

-

agalinst intestinal infections with anaerobic or facultative

anasrobic bacteria, even more 1in particular anaerocokic bacte-

ria. Within the group of anasrcbhic Lbacteria, it 1is
& particularly desirable to have a method for the prevention or
treatment of intestinal infections by spore-forming bacteria,

as these organism tend to be difficult to controel. The inven-

tion 13  of vparticular interest in the prevention and

o

treatment of intestinal infections by Clostrid

10 In one embodiment, the present invention pertains to the pre-~

vention or treatment cof intestinal infections caused by
Ciostridium, 1in particular by Cleostridium perfringens in

poultry, in particular in chicken.

in another embodiment the present invention pertaing toe the

13 prevention or treatment of intestinal infections caused by

Clostridium, in particular by one or more of Clostridium tet-

] NPT oy o > v gy i ' xr3 3 - P I B
anili, novyli {Cyvpe B septlcum, chauvili, soraelil,
AR T T aT S 2T . R . : SRR S
nemosyticum, difficiie, botulinum, in cattle,

in a further embodiment the present invention pertains to the

growith of Lactohacilius spp.

-
-
»
-t
(D
€
-y
o
-
)
-

20 regquction of

~~

Tt 1s noted that WO 2004/107877 describes an antimicrobial

composition comprising a mixture of lactic acid or a deriva-
Cive thereof and an inorganic acid. The comgposition is
2> described as antimicrobial in general. The use agalinst Salmo-

3 .

neiila and Escherichia Ceoli is specified. While lactvlates are

J

mentioned as possible lactic acid derivatives, their use 1is

not further elucidated. There is nothing in this reference

-—
L“‘

tiiat teaches or suggests the particular efficacy that the use

30 of lactylates has been found to show against gram-positive

acteria in animals.
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Tt 1s further nocted that GB11548C describes the use of acy-

lated alpha-hydroxy carboxvliic acids against bacteria and

fungi, for instance moulds, mildews, and vyeasts., It is indi-

cated that the compcound can be used for consumption by or

application to humans or other animals, but this is never

r!

crence that teaches

elucidated. There 1s nothing in this ref

Or suggests the particular efficacy that the use of lacty-

lates has been found to show against gram-positive bacteria

M,

In the present invention, use may be made of an an antibacte-
1

rial compound selected from one or more <f a lactviate in

accordance with formula 1, or a Na, K, Ca, Mg, Fe(ll), Zn,

NHg, ox Cu({ll} salt thereof, a glycolvlate of formula 2, or a

aof, a

2

Na, K, Ca, Mg, Fe{ll), Zn, NHi, or Cu{ll) salt the:

lactate ester of formula 3, and/cr a glycolic acid ester of

A P, -
formula 4.

The use of a lactvlate of formula 1 or a salt thereof has

peen found to be preferred.

A

In a preferred embodiment of the present invention, R2 is an

3

alkyl or alkenyl chain with ©~-2{0 carbon atoms. More in par-

ticular, RZ2 is an alkyl or alkenvyl chain with ©~18 carbon

atoms. In this embodiment, suitable substituents include

1

groups with & carbon atoms (capronic), § carbon atoms

L 12 carbon atoms

()
rm
J
.
ot -
(3
AL
(3
|-
o

(caprylic) 10 carbon atoms

(Laurvi), 14 carbon atoms (myristvyl), 16 carbon atoms {(cetvl,

-

£y

paimityl), 18 carben atoms {(stearyl). Mixtures of two or more

compounds may also be used. Where a salt is used, the use of

a Na, K, Ca, or Mg salt may be particularly preferred.

The value for n 1s preferably in the range of 1i-5. More in

ﬁ

particular n has a value of 1, 2, or 3.
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The use of lauroyi lactylate, myristolyl lactylate, and their

’
gy

sodium salts i1s particularly preferred. In one embodiment, a

mixture 1is used comprising 5-95 wt.% of laurcoyl lactylate and

9o-5 wt.% of myristovl lactylate, or the sodium salt{s) of

these compounds are used, more Iin particular, & mixture 13

1sed comprising 25-75 wt.%, more in particular 40-60 wt.$% of

3]

ltavroyi lactylate, and 75-25 wt.3%, more 1n particular 40-60

43 Sh

wt.% of myristoyl lactylate, or the sodium salt{s} o¢of these

In one embodiment of the present invention, the antibacterial

compound, 1in particular the lactyliates or salts thereof, are
used in combination with one or more coccidostatic compo-
nents. This 1s of particular interest in poulitry during the
immunosuppraession period, which is the period in a chick’s

lifetime where the ilmmune svstem which protects the animal in

the egg has detericorated but the 1mmune svstem of the animal
itself has not been completely developed. For chickens this

is between day 10 and Z0 of the animals lifetime.

This is of particular interest increase the resistance of the

chicken tTo intestinal Clostridium infections. More in pazr-

icular, in chicken 1t 1is Dbelieved that the necrotic

enteritis caused by Clostridium is often preceded by an in-

fection with Eimeria. The FEimeria 1is pelieved tTo damage the

wall of the intestines, which makes it less resistant to an

: o . - < . - X 7N » -10!\-' = = i ~ - ; -~ ~t ' ": "L‘“: A 7 - ™
infection with Clostridium. The use of a combination of lac-

tylate with one or more cocclidestatic components will

therefore provide an 1increased resistance of the chicken
against necrotic enteritis.

Suitable cocclidostatic components are known in the art, as
are The amounts in which they should be provided. Suitable
components include maduramycine, diclrzil, narasin, nicarba-

zine, monensin,
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robenidine, lasalocid, haleofuginon,

narasin, salinomycine, deccoguinate, and semduramycine.

The composition may be administered Lo animals as a component

of a conventional animal feed composition. In the context of
this 1invention tThe term Yanimal nutrition® includes solid

[ a2 I‘:‘

feed ancg liguid feed, such as drinking water. Thus, the com-

poesition may be administered to an animal as a solid orx

or -

Liguid component of a conventional animai feed composition orx

in thelr drinking water.
The compoesition may also be administered to the animal in a

separate step, independent from the provision of a conven-

tional animal feed composition.

Irn one embodiment o©f the invention, the antibacterial com-
pound, 1in particular the lactylate or salt thereof, is

attached Lo a support. This provides a convenient way Lo ob-

tain the antimicrebial composition in solid powdered form.

Suitable supports are selected from vegetable fiber material,

vegetable carbohvdrates such as cellulese, and mineral sup-

poerts such as silica, starch, gypsum, and lime.

In another embodiment, the antimicrobial compound is added in

a mixture with a wvegetable o©il, e.g., a corn oil, soybean

oil, or olive oil.

The anti-microbial compound may alsc be in the form of a tab-

fet O other shaped  body known for provision of

pharmaceutical components to animals.

The amount of antimicrobial compound, 1in particular lacty-

Late, administered to the animal is such that 1t 1s e:

1

fective

te treat or prevent 1intestinal infections caused by gram-

positive bacteria in the animal to which the compound is ad-

ministered. Such an amount 1is suitably in the range from
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. 591
0.0001-5% based on the total weight of each feed fed to the

-lu

animal. In a preferred embodiment, the amount may be in the

range of 0,001 to 2%, based on the toetal weight of each feed

fed to the animal. It has been found that as compared to the
5  use of lactic acid as described in WO 2004/107877 it may be
possible to use lower concentrations of the effective compo-
nent.. Wnile 1n the Examples of WO 2004/107877 1.2 wit.% of

AR

iactic acid 1s used, the use of, for example, lactvyvliates in

g
pre=

accordance with the present invention allows the use of a re-

14 guced amount of active component. Accordingly, in one

embodiment of the pregent invention the amount may be in the

range of  0.001 to 1 wt.%, more in particular 0.001 to 0.5

Wt.%, based on the total weight of esach feed fed to the ani-

mali. It 18 within the scope of the skilled person to

L5 determine the amocunt necessary.

If s0 desired, the amount may be higher than reguired for the

o b

compound to pe effective to treat or prevent infections

caused by gram-posgitive bacteria Clostridia-related enteritis
200 In the animal. This may ke the case if the compound also acts
Lo promote growth, improve feed fto gain ratio, and/or im-
proves digestibility of amino acids administered in animal
teeds.
'O As menticoned above, the antibacterial compound mayv be admin-

istered to animals as a component of a coeonventional animal

-

feed composition. A convenbtional animal feed composition may

comprise wheat, starch, meat and bone meal, maize, sunilower
meal, c¢orn, c<¢ereals, parliey, soybean meal, tapicca, citrus

0 pulp, legumes, beest pulp, etcetera. In accordance with the

present invention the provision of antibacterial compounds to

the animal to treat or prevent intestinal infections with
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Gram—-positive bacteria will in general not be combined with

the provision of antibiotics.

In WO 20047107877 lactic acid or a lactic acid derivative is

used in combination with an inorganic acid selected from ni-

~

trogen, sulphur, and phosphorus-containing acids. It  is

-

indicated that the inorganic acid is believed to lower the pH
in the c¢hymus during total passage in the animal, thereby in-

creasing the presence of non-dissociated lactic acid, which

disrupts the cuter membrane of the pathogens.

A 2

in contrast,

%

e present invention does not rely on the pres-

ernce o non-dissociated lactic acid. Therefore, the present

P

invention does not require the presence of an inorganic acid

to ilower the pH in the chymus.

Accordingly, the present invention also pertains to the use

-

r-a

of antibacterial compounds as described above, in particular

Ltactylates according to formula 1, in the prevention or

treatment of intestinal 1nfections caused by oram-positive
bacteria, wherein such use 1s not accompanied by the use of
an inorganic acird selected from nitrogen, sulphur, and phos-

Y

phorus—-containing acids for increasing the presence of non-

disasociated lactic acid.

The invention 1s further illustrated by the following exam-
pies, which show the inventive merits of this invention,

without the invention being limited thereto or thereby.

bExampie 1: Efficacy of a mixture of sodium laurcyl lactvlate

‘---------------------------“wmm-mm
. . . . |- L ——

and sodium myristovi lactvlate against necrotic enteritis in

The efficacy ol a mixture of scdium laurovyl lactviate and so-

drium  myristoyl lactylate against necrcotic enteritis in
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chiicken has been evaluated by Schothorst Feed Research in an
experimental . perfringens infection model which they have
developed 1in which a coccidiesis infection is used as a pre-
trigger for . perfringens to colonise the small Intestine
and cause necrotic enteritis. A coccidiosis infection is ini-
tiated by a pathogenic Fimeria maxima and, on the peak of the
coceidiosis infection, birds are inoculated with a C. per-
fringens strain that proved to be pathogenic to broiler
chickens. A coccidiosis infection caused by E. maxima (re-
sulting in lesions in the middle segment of the small
intestine} followed by a Clostridium infection results in a
nighly reproducible model and an easy and accurate way of

|
necrotiLc

SCOL LG e

maxima and Clostridi:

ole

poth pathogens

ﬁ‘!

he experiments

Health Service {(GD).

.
U LN
The

exp'ﬁ I ..L...nt"fl -

Lreatments., All

with 19 brollers per

-
\

1
A B

OONSLS

treatments consisted of six replicate

enteritis lesions, because lesions of F.

-
ador

easy to distinct while lesicons of

il are

not occur in the same intestinal segment.
are performed 1in cooperation with the Animal

-i'- > # ‘ 3 3 -..
LW ContTrol

ted of one treatment and

CAGES

The given in Table

cage, Creatments are
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Cne day—-old male Ross 308 proiler chickens were supplied by

Y

Probroed & Sioot B.V., the Netherlands. At day (O, broilers

arvived at the laborateory facilities of the Animal Health
Service {Deventer, the Netherlands) and were housed in di-
gestibility cages after individual welghing. Based on  a
weight-class gsystem 19 birds were allotted to 30 Schothorst
litter floor digestibility cages, resulting in a similar mean

Broilers were housed in tThese cages until
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the end of the experiment at day Z0. At day 9, 1f no mortali-

ity occurred, the number of chickens was standardised to 17
and bird welight was measured again. Figst, birds with obvious
visual aberrations were removed and second, birds were re-
wved at random to decrease the number to 17. Lighting and

temperature schedule throughout the experimental pericd was

as follows, 22 nhours of light followed by 2 hours darkness in

the first period from day O to 2 followed by 18 hours of

FTrght and ¢ hours darkness throughout the rest of the experi-
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ment, The ambient tTemperature was gradually decreased from

327C at the start to 25°C at the end of the experiment.

Feed was supplied for ad Iibitum intake from day 0 onwards

with excepticon of the 5 hours prior to inoculations (davs 9,
14, 15 and I¢} and sections ({(days 15, 16 and day 20). Water
was available for ad lIlibitum intake throughout the axperi-

ment

L 1
Feaed composition

The broilers were supplied a wheat/sovbean meal-based starter

L

diet from day of arvival until day 9. From day 9 onwards, a

-

wheat /barlev-based grower diet was fed until the end cf the

3

-
’ o

S meals bhecause

experiment (day Z0}. Grower feeds were fed a

v e

of the necessity of homogencously mixing in the test products

after feed production. Diets did not contain any coccidio-
stats or antimicreobial feed additives other than the test

4

product. The nutrient compesition ¢f the experimental diets

was according to Dutch standards to meet nutrient reguire-

ments of broilers {(CVB, 2006).
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At day 9, broilers were inoculated with either 1 mi =sal
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E. maxima (10.000 sporulated cocysts/chicken in 1 ml} a
2 hours feed withdrawal period. From day 14 onwards, broilers
rere elther inoculated with 1T ml liver broth (DIFCOY or
C. perfringens once per day persisting three davs after a 5

g

hours feed withdrawal. A detalled overview of the different

Creztments 18 presented in Table 1.

The pathogenic C. perfringens strain was obtained from the

p .

J

nooService in Deventer, the Netherlands ({(approx.

Animal Heal

B 3 ~ g £ . . ; ; ‘ - .
107 ¢fu in 1 mi). The strain was grown on an agar of sheep
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clood and the culture is typed by CIDC {(Central Institute of

Animal Disease Control in Lelvstad) as . perfringens produc~
., b i - N

ing  type o and B2 toxins., FRach day a freshly prepared

inoculium was used,

Y = =y - ¥ e TV oan - . = - o= - 3 ., . s
Clostridium perfringens: Gross and microscopic lesions gener-
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site. The following scorinc

0 NG legions

1 L te o smali lesions {(spots of leszs than 1L mm diameter)
22 more than 5 small lesions (spots of less than 1 mm di-

meter) or L to & larger lesioens {(spots of 1 to £ mn

o

(

meter)

G)

adi
3 more than 5 larger lesions {1 to Z mm diameter) or ero-
S1VE ZOnes

g : dead pblrds with positive necrotic enteritis diagnoses
Dost mortem

All bilrds were scored “biind”, 1i.e. the person scoring the

O
birds for lesions did not have knowledge of the birds treat-

ment.

Measurements
During the experiment the following parameters were measured:

|

¢ Individual body weight at day ¢f arrival and means per

cage at day 9 and day 20 of the experiment

-t

& Body weight of the birds pricxr Lo necropsy

¢ Feed 1ntake per cage 1in the pericds from day O to 9 and

ﬂ

daily feed intake from 9-20 davs of age

Ay

¢ Coccidiosls lesions and necrotic enteritis lesions in

Cthe small intestinal mucosa of 24 birds per treatment at
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day 1>, day 16 and day 20 of the experiment {total of 72
olrds per Lreatment).
¢ Mortality per cage from 0 to 20 days of age.
Dai1ly records were kept of all routine study activities,

Silld §

2aith disorders and of mortality (with 1ts most probable

1

{47
J

Statistical analvses

-~ S 4™ ,“_" ’ e Ny A
Raw data ware anaiysed for outl
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rters.  Signais

b

L0  were excluded from the statistical anal

NE~-ilesions (% of affected birds) was analvyvsed by Fisher Exact

Test, whereas the severity of lesicons and daily feed 1ntake
measurements were analysed by analvsis of variance (ANOVA)

1stical software. Treatment means were Ccom-

using Genstat stat

Lo pared by the least significant difference (LSD). PS0.05 was

considered (e e statistically significant, Whereas

ha o4

t

G.05<Ps0.10 was considered to be a2 near-significant Lrend.

Results and disoussion

Lesion scoring at day 15 (I day post infection)

In Table Z, the percentage of positive gcored birds {pirds

5 Wwith NE lesions) 1s given as well as the mean lesion score of
all positive scored birds. Because the mean lesion score of
all examined birds, affected as well as unaffected, gives a

i-‘-,

maore representative picture for the population, statistical

analyses have been performed over these resulits (see the fifth

» -

(3 column of Table Z). The severity of lesionz in both positive

Liﬁ.

| N

and negative scored birds 1is indicated on a scale of 0 to 4

(see section “lesion scoring”
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Table 2: Birds observed with NE (%) and the mean severity of
4

lesions scored at day 1o {1 day p&;,f.
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Lesions severity of NE-positive scored birds

A significant treatment effect was observed on the NE inci-
dence. As expected, the lowest incilidence was observed in the

uninfected control treatment but results were comparable o

- ira

the results of the treatments supplemented with the test mix-

infected control.

t-/
-
{t
s

ture and unsupplement

-l

rthat there was & signifi-

-’

Based on the ANOVA it was concliuded

by

the severity of necrotic lesions on

O
e d
)

-
TN
L .

cant treatment o

e b

day 15 (P< 0.001}. On lesicon severity it was evident that le-

4

S10NS wore Inore [IYVETE in the infected treatmaents;

unsupplemented as well as supplemented, than the uninfected

control treatment for there were no positive score pirds in

the latter. Among the infected treatments no statistical dif-~

fTeraences were Qoiserved.,

Lesion scoring at day 16 (2 davs post Iinfection)

n Taple 3, the percentage of positive-scored birds and the

| - o . >

mean lesion score of birds is given for day 16.
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observed with NE {2} and the mean s
ied birds at day 16 {2 days

TETLLLTLLTLLTLTTTLTL LTS R R R R R AR

C N

'i
1:) W’ bt (:i j;!

TSI

s
C

\s«.\-m.ss\\\\ss\ss\s\\\-u;{\m\\.

o '-‘dd.d A‘nuﬁ :.- :A_A-_A_A_A. _,‘

Pl

NI incidence and lesion severityv on

od

Comparing the results o:

-

gay 1o to the results of day 15, it is clear that the severity

» 1 [

of 1infection was higher 2 days poest infection. Although again

a2 significant treatment

-

=

%-J-

-

)

}-J
E

atftfect was observed on the NE

y

to the difference

.
T T
- Ciut..

Ul

dence, 1t 1is evident that thi

between the uninfected control treatment and infected treat-
ments, which 18 as expechted, whereas among infected treatments
there was no significant difference observed,

A sharp distinction can be drawn on lesion severity 2 davs
post Infection. The treatment supplemented with the test mix-~

ture resulted in a clear reduction in lesion severity compared

--H!

to the infected unsupplemented contrel, although mean lesion

scores were still higher than the uninfected control

Lesion scoring at dav 20 (6 days post infection)

At day 20U no significant differences was observed between

treatments. All treatments recovered from NE, at least based

---}

on macroscopical evaluation, with % incidence and obviocusly

for lesion severity.

-,
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Mortality

Mortality is one of the parameters to measure the severity of

an infection with Clostridium in a flock. In this experiment

the mortality was compared among tTreatments. Mortality was

5%  14.6% in the infected control treatment (treatment 23 and 0%
in the uninfected control. Supplementation of the test mizture

resulted in a reduction in mortality {(5.1%).

Froduction parameters

10 Besides lesions scoring, production parameters like Dbody

7

walight and daily feed intake were measured during the trial

(2

perio:

-

Body weight of one day-old broilers was in all treatments

APprox. 47 grams. Because treatments from day 0 to 9 were

T R : T PN . ; = — e 4= - ; - N S o~ o o - 3 & 3 LT
LS simllar, no differences in body weight gailn and feed intake

were opserved in this period.

in the infectlion period from day 9 to Z0 both producticon pa-

rameters were significantiy affected by the 1individual

b o ¥ R "

treatments., Boay weight gain was highest in the uninfected
20 control, as expected, while broilers in the infected unsupple-
mented treatments showed the lowest body weight gain. This
resulted in a 30% lower final weight at day Z0 (523 g wversus
749 g). The infected supplemented treatment resulted in & sig-
nirfricantly higher feed intake and body weight gain compared Lo
5 the infected unsupplemented control. Reduction in production

performance could be reduced with 10% showing a loss in final

weight of approx. 20% when compared to the uninfected control

group {(approx 583 ¢ versus 749 g). It was concluded that the

- P

test mixture significantly increased production performance

? [ 4

0 during a subclinial Clostridium infection.
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kxample 2@ in, 1tro fest .¢ac*?la es aga NSt CL”SCrWO;&m

Ligurd cultures of Clostridium perfringens ATCC 13124 were

-

grown in screw~capped tubes {100 x 16 mm} containing 10 ml

(> J

orain heart infusion broth {(Oxocid CM225, Basingstoke, United

Kingdom} for 24 hours at 30 “C. Brain heart infusion broth
was preéepared with varyving amounts of lactyviates. The pH of
the media was adjusted teo 6.0 with 9 M sulphuric acid using a
Handylap pH 12 pH meter eguipped with a Blueline 16 pH (mi-~
cro} probe {(no. ZER1Z2163). A1l media wer sterilised DV
filtration using 0.45 um cellulose acetate filters {(Minisart
syringefilter, sterile and non-pyvrogenic, no. 16555, Sarto-

(9) . 300 ul of each medium was

"‘-‘J'

rius, GGOttingen, Germany

|
't

a sterile Bicscreen honeycombe 100

bode
Col

transferred to a oanel o

well plate {Thermo electron Oy, Vantaa, Finland). Completed

N
N

well plates were stored at -30 °C until further use,

-."’

Well plates were inoculated with 3 ul culture using a sterile
Hamilton repeating dispenser (Hamilto Bonaduz, Switser-—
land} . The growth rate of the test organisms was determined
at 30 "C with the Bioscreen C culture system (0Oy Growth

Curves AB Lta, Helsinki, Finiand). In order to assure

i---;

aCced Lnside & anasro-

oxygen conditions the Bloscreen was pl
bic cabinet equipped with a type M-12 oxvgen sensor {(In Vivos
400 hypoxia workstation, Biliotrace International Plc Brid-

gend, United Kingdom). The oxygen tension was regulated at ©

% OXygen using Fuskinn gas mixer module (Biotrace Interna-

tional Plc een O kinetically measures {he

T
- F-y

0

{7

!...I..

O

)

)

3

roidity by vertical photometry in up to 200

A

development of

wells simulitanecusly. The optical density of the cultures was

automaticaily measured at fixed time intervals at 420 - 580

nmousing a wide band filter.
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Takple 4 shows the MIC values for the warious lactvylat

b

rd

- .

cested for Cleostridium perfringsns ATCC 131724 in brain heart

?

infusion broth. In the parentheses the number of repeats 1s

given. MIC stands for the Minimal Inhibitory Concepntration,
which 1s the lowest concentration where the increase in ab-

ulture did not exceed the threshoeold wvalue,

—y
}3./

sorbance ©
which was defined as the average increase in abscorbance valus
of the pblanks plus three times the standard deviation.

It appears that even at very low concentration lactvlates are

zuppressing the growbth of Cleostridium perfringens.

e
P

capablis of

Table 4. MIC values of differvent lactvliates
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Mixture of 1:1 <$?O/vm2
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0,001 3% (3}

.§M1x"“re 5f 1:1 C12/C14
llact*late
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Exzample 3: Dose-~response studies and prevention studies of a

mixture of sodium lauroyvl lactvlate and sodium myristoyvl lac-

‘“——ﬁ———————————————ﬂr‘-----------------‘———-——-—————-——-——-—————-——-—————-——-——-————-U.——-—————-——-——-—————-——-—————-——-——-—————-——-—————-——‘—u—————-——-—————-——-——-—————-——-—————‘-----1

tylate against necrotic enteritis in chicken

AR AR AR R R R R R R R R R R R R AR R TR R R R R T T T T T T T e e ke e - -!.-w.w.-v.-!.w.-v.-!.x-u\.\-u!.x-L\\.\.\\.\.\\.\.\\.\.\\.\q.\,\,\\\,\\,\,‘,\,\\\\,\\,\,\\\\\\,‘,\,\,‘,\,\,‘,\\\\x\\x\\\\\x\\\\\x\\\\

a

ogous to Example 1, the influence of the dose of th

ATAa L

e
pound was studied. Further, the use of the mixture on chicken
which were not previously infected with Emeria and Clostrid-

i1um was studied.
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The treatments performed are summarised in Table 5
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The test mixture was made up of 50 wt.%2 of sodium lauro v 1

;_" )

Ltactylate and 50 wt.% of myristovl lactvyvlate.

The results may be summarised as follows.

In thig experiment a subseguent infection with E. maxima and

a
. perfringens resulted in an incildence of necrotic enteritis
of 56% and an average lesion score of 1.6 during the first t¢

withh test mix-—

f})

days post infection. Supplementing bird diet
ture reduced the number of infected birds and a dose response

tect was gbserved, showing the highest efficacy in the 0.6%

and U.3% treatments. Lesion severity was significantly reduced
due to test mixture supplementation and the dose response ef-
fect was also strongly present on this parameter. Lesions were
itesa severe 1in the treatments with the highest doses of tes

mixtura, The test mixture supplemented in a pure form resulted
in a somewhat betiter response than the ftest mixture supplied

TN

via a s8ilica carrier. Supplementation of test mixture wit

ted In a signitficant reduction in mortality {(4.6%)

and was not significantly higher than the not infected control

.........



28

s

i-- A

CA 02712448 2010-07-16
WO 2009/092787 PCT/EP2009/050770

2]
et A
Creatment. Results with 0(.3% test mixture suppcerted the re-

sults observed in the lesion scoring.

With regard to production performance an effect was observed

when comparing healthy birds with or without test mixture sup-

e

plementation with each other. The pro

A
-

ision of test mixture

tended to increase body welght in the starter phase and grower

) ?_

phrage. Supplementing infected birds with higher doses of test

nt

b

Y

mixture resulted in the birds having a similar final wel

1 )
]

(day 37) as pirds that were not infected at all.

It can be concliuced that the test mixture, especially in a

-~

dogse of 0.3 wt.% or higher 1z effective in preventing necrotic

enteritis development in broiler by showing a lower incidence

and lesions that were less savers,
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CLAIMS:

1. Use of an antibacterial agent for preventing or treating

intestinal infections caused Dby gram-positive bacteria 1in

animals, the antibacterial agent comprising at least one of:

a) a lactylate in accordance with formula 1,

Formula 1: R2-CO0O- [-CH(CH;) -CO0O] 4-R1

or a Na, K, Ca, Mg, Fe(IIl), Zn, NH;, or Cu(II)

salt thereof; and

b) a lactate ester of formula 3,

Formula 3: HO-CH (CH;) -CO0O-R2

wherein R1 1s H,

n 1s an integer with a value of 1-10, and

R2 1is a branched or unbranched C6-C20 alkyl or

alkenyl chain.

2. Use according to claim 1, wherein the antibacterial agent
is a lactylate of formula 1 or a Na, K, Ca, Mg, Fe(II), Zn,
NH,, or Cu(Il) salt thereof.

3. Use according to claim 1 or c¢laim 2, wherein R2 1s a

C6-Cl8 alkyl or alkenyl chain.

4 . Use according to claim 1 or claim 2, wherein n 1s 1, 2,

oY 3.
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5. Use according to any one of claims 1 to 4, wherein the

gram-positive bacterium 1s of the genus Clostridia.

6 . Use according to any one of claims 1 to 4, wherein the

animal 1s selected from cattle or poultry.

7. Use according to any one of c¢laim 1 to 4, whereln said

antibacterial agent 1s fed to the animal 1n an effective

amount to 1ncrease the growth of said animal.

8 . Use according to claim 7, wherein the growth of the

animal 1s 1ncreased by the suppression of gram positive

bacteria in the intestine.

9. Use according to c¢laim 8, wherein the growth of the

animal 1s 1ncreased by the suppression of Lactobacillus spp.

in the intestine.

10. A composition for preventing or treating intestinal
infections caused by gram-positive bacteria in an animal, the

composltion comprising an antibacterial agent comprising at

least one of:

a) a lactylate in accordance with formula 1,

Formula 1: R2-CO0O-[-CH(CH;) -CO0J} 4-R1

or a Na, K, Ca, Mg, Fe(II), Zn, NH,;, or Cu(II) salt

thereof; and

i
|

) a lactate ester of formula 3,

Formula 3: HO-CH (CH;) -COO-R2

wherein R1 18 H,
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n is an integer with a value of 1-10, and

R2 1is a Dbranched or unbranched <C6-C20 alkyl or

alkenyl chain, and

an acceptable carrier.

11. Composition according to claim 10, wherelin the

antibacterial agent 1s a lactylate of formula 1 or a Na, K,

gri
p—

Ca, Mg, Fe(II), Zn, NH4, or Cu(II) salt thereof.

12. Composition according to claim 10 or claim 11, wherein R2

is a C6-C18 alkyl or alkenyl chain.

13. Composition according to claim 10 oxr claim 11, whereln n

1is 1, 2, or 3.

14. Composition according to any one of claims 10 to 13,

wherein the gram-positive bacterium is of the genus

Clostridia.

15. Composition according to any one of claims 10 to 13,

wherein the animal 1s selected from cattle or poultry.

16. Composition according to any one of claim 10 to 13,

wherein said antibacterial agent ig fed to the animal 1n an

effective amount to increase the growth of said animal.

17. Composition according to claim 16, wherein the growth of
the animal 1is increased by the suppression of gram positive

bacteria in the intestine.

-

18. Composition according to claim 17, wherein the growth of

the animal 1s increased by the suppression of Lactobacillus

spp. 1in the intestine.
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A

19. Use of an antibacterial agent 1i1n the manufacture o:

medicament for preventing or treating intestinal 1nfections
caused by gram-positive bacteria in animals, the antibacterial

agent comprising at least one of:

a) a lactylate in accordance with formula 1,

Formula 1: R2-COO-[-CH(CH;) -CO0] ,-R1
or a Na, K, Ca, Mg, Fe(II), Zn, NH;, or Cu(IIl)
salt thereof; and

b) a lactate ester of formula 3,
Formula 3: HO-CH(CH,) -COO-R2

wherein R1 1s H, n 1s an 1nteger with a wvalue

of 1-10, and R2 1s a branched or unbranched

C6-C20 alkyl or alkenyl chain.

20. Use according to c¢laim 19, wherein the antibacterial

agent 1s a lactylate of formula 1 or a Na, K, Ca, Mg, Fe(II),

Znn, NH,, or Cu(II) salt thereof.

21. Use according to claim 19 or c¢laim 20, wherein R2 1s a

C6-Cl8 alkyl or alkenyl chain.

22. Use according to claim 19 or claim 20, wherein n 1s 1, 2,
or 3.
23. Use according to any one of claims 19 to 22, wherein the

gram-positive bacterium is of the genus Clostridia.

24 . Use according to any one of claims 18 to 22, wherein the

animal i1is selected from cattle or poultry.
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25. Use according to any one of claim 19 to 22, wherein said

antibacterial compound 1s fed to the animal 1in an effective

amount to 1ncrease the growth of said animal.

26. Use according to c¢laim 25, wherein the growth of the
animal 1s 1ncreased by the suppression of gram positive

bacteria 1n the intestine.

27. Use according to claim 26, wherein the growth of the

animal 1s increased by the suppression of Lactobacillus spp.

in the intestine.
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