1,03 ), 297
simlar

pre-m x mnus the

as tetracycline,

sodium sulfate additive showed noticeable

demet hyl chlJ

fines in thEﬁyﬂ&Ed Chlortetracycllne
portions of .the m x and considerable
“as an 5 dusting.

feed additiverof choice and b

accept an

|ncluded mnt-

salt mhlch h
carrying a si

200- as
mllion.
aci d, The

anmoni um aci
15 m xtures

tetracyctine antlblotlc

3 trast thereto, a
chlortetracycline, oxytetra-
cycline and

35 —SE
howev

becaus

racycring, nay

it ect

usef

IS rmree

O

\ [ aNd37Bs 34

B Bl S A,

eUf 2$kaﬁW1o to 1000 grans-

chl ortetracycli ne, and de- .
nethylchlortetracycllne m Xt ures oF“FgJﬁmd

substantially 50 We

si ze and. wei ght,

an edible int
O her

over ni ght.

norning a di et of
corn st

desirabl e

(0]

|@HM%§% 3

Ma 0%)

Sy AL B

e %ﬁuﬁﬁ 0P ine,fEt:ItUB

for which we pray that a patent

ﬁ&?%biﬂf&fg o be "ﬁi&ra
addest dwifdliowing éritenient2 00

suppl enenti ng dhe t’Iibn mhntp@mlqtqs om@wouha feed

sel ect ed anounts ??
cal ci um phosphorys m
100 to 500. grans di
tetracycline ad?i prubn

ad libitumfor
hour s.

110;
Innedlatelwﬁa -}méﬂui

?033%‘9

U EnfQtious

T

i More partiar
tﬁ%ﬁ%ﬁ:& g

Tir Cantil

paration or
er, is preferred
e of its already W de

352 (7N ATION ' 2t &5
er tetra-

| ower

he
anti biotics.

400 parts per

greater anmoni um sul f at e,

of exanpl es. a

such as taummmmrﬂBEMIFKMJﬂMQetracyCI|ne

Coiigftins

r orif 56%11:3 @she‘red
el HERE

tbqh@cal

means by which maxim

antibiotic is aclueved Van
X9 106&‘@1

@d’c

fgesg%

'ﬁ:éyo eX

i§ ny ms hxther-

At

@h Redtin mlseaeaqmﬂ faw,

{ i lovicagm i e
LR

ayg

stratification of

arni mal

sul furic:

1036507

N\ON  OBatd of Aghlicatianynd filing CompletBSpedificatialni Sopt. 6,1864.
' ) about 4.8 to 48 pounds of sul fate

n @gncgtgg 8‘5‘9 g,g u%r%& s aZﬁrt%Fé? r{’ 5P i g2 “5 fl@aﬁe
4 gergva'eqq Sﬁe@@dﬁ%ﬂbfi"’?‘hé‘%’ﬁt [96fam amount be| ng
@ ot as@)iCawn Sapyright 1966, Sodi um

bi sul f ate—petassi um bisul fate,

unction with the follomnng speC|f|c

31 days oId and of
al
rand
JeE; h by Eﬁhmﬁai lsinecdﬁch antibi ﬁted:struﬁef: 50

edi bl e d|ﬂ uIaTmteg Sm df Aogeeiche do heaeby aleqidre c experisive, oagpestosarddm&laq;tcedwwde a

ondifligh th55end but izb) lentirely samfac— 55

TancEﬁtdlattﬂtmttftht eg;ovals oﬂeﬂtmpduémj quantitibg of sntibjotic, congfiued 60
gx %ﬁys

fi Qﬁul&y Q)ﬁt] drgsized bucl ﬁaﬁl QurReys,

single p05|t|ve cédlr gepotehunting fageatliing ap eqdluwt ﬂh@rqblgmk glmrecutﬁltéﬁlbym 65

and from abou °O gdl

bl ood was t ake

n-

t?cf ogxotg)/q&ed Oé%bﬁlssue%ggg;ﬂl?%

cons!

C
and calcium for normal growth

1rsreu1 %&angﬁrmore l}ﬁl?)shmg‘t;:

bird and assayed mAmn o:lhé)gjrﬁbalsbeyuum antibiotidhy smllert bnes. GAoevrdiigCloathd waﬁmal ]kabl e

and An aver ag:
tetracycline. a
bel ow. 65 -

% o

30

35

i

mfecuoi dtseases and for stimulating growth
in poultry, nevertheless, due to incomplete
absorption thereof by the poultry, believed to
‘be due at least ini part to the presence of
calcium and other metallic cations in the
‘diet, full utilization of such antibiotics has
never been achieved.

The standard sources for calcium and phos-
“phorus in-animal diets, particularly poultry
‘diets; -are calcium carbonate, calcium hydrogen
phosphate and bone meal. These materials,
while. generally considered necessary for

* normal poultry growth, have been found to

markedly lower the blood levels of the tetra-
cycline antibiotics.  Since improvement in
alth is nofmally related to blood levels of

. ._ antibiotic, efforts have been made to over-
W, \eome-the deleterious effects of calcium on the

.__45 *bldod-lévels of the antibiotic without elumnat—
 -“ing:calcium from the diet.

[Price 45.6d.]

Ty

only 1. 0% calcium for no
somewhat lower levels of calcium and’ phos-
phorus have been used effectively by poultry

growers, the levels cannot be reduced below.
about 70%, of the given values without seriously -
affecting the growth’ of ‘the poultry. If these

requirements are not met, the larger birds,
turkeys especially,- are plagued with  serious
leg defects which ultimately lead to their loss
as marketable birds.
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- While the' calcium requirement for poultry -
feed could be satisfied by the addition ‘thereto - -

of a selected calcium salt which is free of
phosphorus, e.g., calcium sulfate, and which
from the standpoint of complexing with the

85

tetracycline antibiotic is less objectionable than -

other calcium'’ salts, as, for example, calcium
_carbonate, such addition will in no way satisfy
the phosphorus requirement. Phosphorus -is

essenual for normal growth and bone develop- .



TABLE | Chlortetracycline blood | evels obtained fromadditions to
ground yellow corn fed to turkeys Suppl enent
Avg. bl ood | evel s Avg. bIood | evel s % % i nor gani c
source % - - CT me: X
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feed 0.01 0. 00 None 0.0 R
0.42 0.81 0.01 0. 00. None . 5——!
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ential minerals, proteins or
vitamins requlred for normal growth.

It would be most desirable commercially
to obtain compositions which would permit
the effectiveness .of the tetracycline antibiotics
to be apprecxably enhanced. It has been found
that potentiation of tetracycline antibiotics can
be achieved with -the novel compositions of
the present invention which comprise a pouitry
feedstuff, a source of calcium, a source of
.phosphorus, a tetracycline annbmuo that is,
any antimicrobially active form of the anti-
biotics tetracycline, chiortetracycline, oxytetra-
cycling, demethylchlortetracycline and struc-
turally related substances, and as a potentiating
agent for the antibiotic an effective amount

of a sulfate of a cation carrymg a single posi-
tive charge.

Thus the invention prov1dcs a method of
treating poultry feeds containing a tetra-
cycline antibiotic and the recommended
amounts of calcium and phosphorus supplied
from conventional sources whereby the absorp-
tion of -the antibiotic by the blood and tissue
of the poultry consuming the feeds is signifi-
cantly increased. Preferably the calcium re-

. quirements are supplied by tricalcium phos-

60

phate, dicalcium phosphate or a mixture of
both. It has been found that such com-

‘positions  produce substanually higher-anti-

biotic blood levels in. pouliry from a given
amount of antibiotic than has. heretofore been
possible with feeds containing like concentra-
tions of the above-mentioned ingredients.
The invention includes concentrates suit-
able for addition to poultry feeds and also
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others require reduction in the amount of -

conventional calcium and phosphorus additives
in the diet.to be effective.

At sulfate ion levels below about 0. 24%
the diet, litde if any potentiation of the

100

tetracychne antibiotic is obtained and at levels -

exceeding about 2.4%, in the dlet, it has been
found that wet litter is sometimes produced.
Since wet litter is a breeding ground for
infectious diseases such
obviously undesirable,

Surprisingly, -in accordance with the pre- '

sent invention, it has been discovered that the
addition of sodium sulfate or potassium sulfate
at a concentration of 0.96%, sulfate ions in 2
poultry diet containing calcium and a tetra-
cycline antibiotic ‘will produce a significant
increase in antibjotic blood levels for a given
concentration of antibiotic in the feed ‘without
causing undesirable effects.

Also, the addition “of sodium sulfate t0 .
pouliry feed pre-mixes of concentrates, ised
for the preparation of potentiated an botxc,

feeds, . has the surprising advantage that -it

notlceably reduces dusting and improves. flow- .
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ability of the pre-mix materials. In a-conceén-- * |
trate comprising a conventional fedstuff;<dried - -

chlortetracycline - fermentation. harvest, -mash-

solids (ie. tetracyclme together -with*the
nutrient media in which the teu'acyclme is
produced), an edible oil and a majot:perties

of anhydrous sodium sulfate, no dustmgcor

separation of fines could be observed. Tix con-

130



taining 1.4%calciumion and 0.75% inorganic the chlortetratycline bl ood

| evel s obt ai ned by phosphorus supplied by 5% fish neal and
m crobi ol ogi cal assay. The results obtained are 3.3% dical cium
phospmﬂﬁ_—-T-L'T'supp ENent €d . SNown DEel OW.
TABLE [ L#3 = = : Suppl enent s
Bl ood CTQ - Fi sh Meal Di cal ci um Phosphat e Na2SO4
% P % % - nmcg. per m.
50 _ ' _ 3 30 103)29, 0. 268 3
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5.0 *7 . sepafhti@0 or stratification of fings G5 Jhe Chlo: rtetDcyéi8, however, is preferred
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5 0 . 5 dust Y animal feed addigyecof choice and because

. , :mi{xes or concentrates mclu v%%m it is more effecveCthan the other tetra~ . . .
5.0 opelbf the instant invention a cycline antibiokles648 40
50 . m s@p@@entmg one ton of feed 2na418®n— Preferably, 0h€68¢tracychne antibiotic is
5.0 S about 48 to 48 pounds present to the f between 50 and 2000

' . royided by a sulfate salt whj _parts per mill 1'1 weight of the
3. 0_ o o'ﬁp g a smgle positive ¢ feed with the am t being S
addi ti-onal ni.ne agrsaims te]) potdSurn\Stilfate, iodﬁa% 400Chafls peo Millicrespect i vel y. 45
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determne nents ﬁggm., ofd. Qﬂﬁ.t))é e€N ant I - the effect

substitution of wﬁmmhsu&lﬂoattacﬁlm ﬁnuesleof cal ci um SEdafteteel and sodi um

aci d phos- Y, © of pfetr, k@ﬁ,tSIa gldgand i substaptislt
subst i t ut ed t;beffg@g ant t?c’r %}% / fogg;g?eqc%gg 5%, chw,zegg»gg;f. et
woul d have - for ghsae bdible tbinﬁ Be MEEE Wir€Plabdy & adaghs d fastedotﬂrezhig&
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bl ood | evel 35 for OWEEFPIE}S‘PI i 20 d55
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inert
agent sod.lum sulfate, as described in Table I

adibleFaivier) floml bout 100 to S00 grams

mai nt ai ned at

0

of tetracycline antibiotic, 14 to 28 pounds of
sulfate ions provided by a sulfate salt which
has a cation carrying a single positive charge:
and from about 0.5 to 1.5% of edible oil
by weight of concentrate.

- Any of the commercially available and
commonly used tetracycline antibiotics such

[

below, was fed to the turkeys ad libitum for
three hours. Immediately following the three
hour feeding period, the turkeys were bled by
cardiac puncture, 1.5 ml. of blood was taken

from each bird and assayed microbiologically. -

An average of the results obtained with each
group of turkeys is reported in Table I below.

"
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TABLE |11 Suppl enent s Fi sh

Di cal ci um Bl ood CTC
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TABLE |V Suppl enent s

Bl ood CTC CaCC8 CaSO4. 2H20 Na2S{ err]

% o~ % i % nctg. per m. '

2.00 .~ < - 0. 154

2.00 : - 0. 355 0. 186

2.00 _*, - 0.71 0. 213

2.00 * . - 1. 065 o. 224 |
2.00 - .. - _ 1.42 1,030,297 . 256 3
TN CIE S —— with 400 etracycline hydro- 1
1.50 7 ‘-f IQllﬁﬁng the procedure set forth in Ex- 'c}:londe ppm ‘% él-h?)gt e y 0
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days. The di ef-3%ufifiqumyrhspbaty aad syppigpepied 5 showgibelo®y |y 0. 8% or al | of the
calciumin the diet |aboratory turkey diet supplenmented with up - was
provi ded as CaCIIerr] and then |ncreneﬁF§“BgB .2% by weight of sodium

sul fate. The of- . 9 t+

for each group was. melghed
feed. consu
tests show that the
addition of fromO0.3
wi t hout the sodium -
sul fate suppl enent for
chlortetracycline in th
. Substitution of s@al cium susbate for
aver age wei ght 30

and t ot al

| evel s.

average grans

20
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bl ood At
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was 10

thed bG'4H.

Pﬁ’gé)t enti atd
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TheBloed GTEs of t hese

FB’F 5%‘i‘e ﬁ‘% “er i gz
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sl fate to a3.ehick diet produced a)msgnl ficant

g%rrpar I-.son p%Jﬁgoses

end of

di et but

t est per’?ggd the groups of
bo.7ds wer e ois8aghed and their

dical ci um phosghate produced mich | ess de- and the

of feed pé'r0 gram gai n3 1.065 10439
5.0 3.30 1.42 0.425
5.0° 3.30 1.775 0.608
5.0 3.30 213 0.648
5.0 _3.30' 2.485 . 0.684

5.0 3.30 2.84 0.804 .

5.0 3.30 3.195 0.828

“The addiﬁonal nine gtdups of birds were 149, and 0.75%, respectwely However,

treated in the same manner as those described
above but the diet was altered to determine
the effect substitution of calcium_ sulfate and
sodium acid phosphate for equivalent amounts
of dicalcium phosphate in the diet would have

on the blood levels of the antibiotic. In th1s,

. series the calcium ion concentration and in-

organic phosphorus level were maintained at

dicalcium phosphate’ was removed in incre-

ments from the diet and equivalent quanti-
ties of calcium sulfate and sodium ‘acid phos-
phaté were substituted therefor. After feeding
for three hours, the birds were bled by cardiac
puncture and the chlortetracycline blood level
assayed microbiologically. The results obtained
are given below.

30

35



15 was determ ned. The results
EXAMPLE 4 recor ded

In these tests five groups of

sirable results.

of the test were
in Tab! e V bel ow. The

and appear

day-old tu ] .
turkeys per group, were melghed -
TABLE V ' Wei ght - Gain and Safety Factor for hb[err]SO4 :
Suppl enent ed .Di et Sodium sul fate in diet Av W *.
Grans feed per per cent 21 Days (grans)*
gram gai né No A930,297 ) 408 o
1.57 0.2 . 390 S
1.57 0.4 ' - 403 ‘o
T III - ) .

1.54 0.g iR 407 e
1.57 i 4G
1.53 | Sypplements 404
1.61 Fish- 8 Dicalciom - |  BdBrd 97
D et meal . phosphate Na,SO, CaSO4 2H20 NaHgl%4= H,0 .
Gound yell 8 corn % % % L AGLT mcg. per ml
Soybean oi T geal 3 _
Menhaden fi s’ meal 04 0.43 %17)232 0.266
CaCta ' _ 2.7 —_ 0.86 Q464 . 0.306
Di cal ci um phgsphat e g
Br ewer s dn%g yeast 24 - 1.2 (%6995 03
| odi zed sals.o B Y — 1.72 - (Q9RB50. " 0.437

5.0 1.88 —_ 2.15 1.160 0.340

5.0 159 — 2.58 1392 0.388

5.0 130 _ 3.01 " 1.624 0.630

5.0 1.0 — 3.44. 1.856 0.496

5.0 0.72 — 3.87 2.088 0.638

10

15

On examination of Table III it can be seen
that (1) the addition of from 0.355% to
about 3.2%, of sodium sulfate by weight of
diet, significantly increased the blood levels
of chlortetracYcline-obtainable from diets con-
taining such antibiotic and recommended levels
of calcium and phosphorus supplied from
conventional sources. (2) The use of sodium
sulfate as a potentiator for chlortetracycline
produced substantially higher blood levels for
a given amount of chlortetracycline than can
be obtained by substitution of calcium and

- phosphorus in less ob;ecuonable forms than

the forms present in conventional additives.

'EXAMPLE 3
Twenty-elght day-old chicks were randomly
divided into 10 groups of 10 chicks each.®

These chicks were fasted overnight and the
following -morning fed ad libitswon a diet of
ground corn supplemented with 0.8%, calcium
and 200 ppm. of chlortetracycline. In some

diet and in others calcium sulfate was sub-
stituted for an equivalent amount of calcium
carbonate, Three hours after feeding was

~begun all birds were bled by cardiac puncture.

One and one-half milliliters of blood were,
taken and blood levels of chlortetracycline
were determined by microbiological assay.

In the series of tésts in which sodium
sulfate was added to the-diet the calcium con-.
tent was maintained at 0.8% with calcium
carbonate,- Sodium sulfate was added to the
diet at increments of 0.355%. The results
otbained are shown below.. O )

20

- tests sodium sulfate was also added to the -

25

.30

35



Magnesi um sul f at e,
Vitamn A (10,000 U g.)
V'tanln D-3 (15,000 I CU g.)

. 025
. 110
. 009

Ui'taf i

chloride - 25%
ssuppl enent 92

MMeHnm(VtmnnHeHD

Ni aci »

D- al pha' t ocopher ol
Parvo 3%+«foligc acid supplenent)

acetate

1,630,297.

175

. 100

. 025

. 0044

. 00055

0030 T
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gram gai_n_for each chick
al(’5234 cal cul at ed

and the results are reconﬁea'lo weighed, plagad in standamdgpoultry cages

in Tabl e Vi

to feed and drink
28 days.
was a standard commerci a

[i bitum for
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the same 28-day,est perio]g72
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1, 030, 297
TABLE VI

10
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bel ow. The di et -

used |s | i kew se
set f&h bel ow.%%br conpartson purpose§-14°

Thejapet enpl qygd group of chicks wepgz6ed with the
‘but w thout the -
de2xri bed betow, suppl em@®8d with

chick diet,

25
as
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—

3 0234

_ Wei ght Gain and Safety Factor for Sodium Sul fate
Suppl ement ed Di etrhe calcium ion concentration in the feed

containing 200 ppm chlortetracyclme was
maintained at 0.8%. However, in these tests
initially 0.8%; or all of the calcium in the diet
was provided as CaCO, and then increments
of CaSO, equivalent to 0.1%,, CA/4+'+ were
substituted for the CaCOQ, in the diet.

The results of these tests show that the
addition of from 0.355%, to 1.42%, of calcium
sulfate to a chick diet produced a significant
potentiation "of chlortetracycline in the blood
levels. Substitution of calcium sulfate for
dicalcium phosphate produced much less de-
s1rable resulm
. EXAMPLE 4

-In these tests five groups of day-old turkey'

poults, ten turkeys per group, were weighed

and placed in cages where they were per-
mitted to feed and drink ad libitwm. for 21
days. The diet supplied was a standard-
laboratory turkey diet supplemented with up
to 3.29, by weight of sodium sulfate. The
feed provided for each group was weighed
and total feed: consumption . was. calculated
for the 21-day test period. A sixth group was
fed with the same diet but without the sodium
sulfate supplement for comparison purposes.
At the end of the test period the groups of
birds were weighed and their average weight
and the average grams of feed per gram gain
was determined. The results of the test were
recorded and appear in Table V. below. The
diet employed is also provided below,

Tasle V : :
Wught Gam and Safety Factor for NagSO4 Supplemented D1et
Sodium sulfate in diet ‘ Av Wt. Grams feed per
- percent 21 Days (grams) gram -gain
N.one. 408 - 1.57
0.2 - 390 1.57
0.4 403 1.54
| 0.8 407 1.57
- 1.6 423 1.53
3.2 404 1.61

~where they were permtted
ad
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G ans feed per Aver age wei ght after Suppl enment

gram gain 28 Days (gram None

1.693 536 0.2% Na2sO4 1. 698
527 0. 4% Nal_ er rj >S4 - 1.680. 7 G o
0.8% Na[err] S err] 1. 644 L 542 ole c&s \
Na2S( err] 1.692 536 3. 2% Na2804
1.-703 553 _ Di et ' : -
g./kg. ‘ G ound yeI | ow corn ‘L "‘5134
Saybefn_oi | meal 1,030,297 300 . :
(-cont ai ni ng 44% crude prot el n) I\/bnhaden il sh rreal \9’600/()
50 Dpiee COrn-gluten neal (41% o .
Dehydr at ed al f al-ia—real—(12%- 20 ,

St abi | i zed fat Ground Yellow corn . el 4040 'Gr__ound
| i mest one " Qe . S s MU Di cal ci um
phosphat e so_ybm °ﬂ meal 12 B35 Sodi um chl ori de
3 ‘Menhadémfish Xmedl - 2% zinc . . . 7. 3’ S ' 1
Vitamn pre-m x (__Corn_

gluten neal is tlﬁ:é(t:o’part of conmmerci al shel | ed 3(§rn that

~remains after exDidkiunOhosphaté he | arger part-of blpge starch and germ
and the separation of the bran-by the processes enployed in the web -
m | 1ing manuf act BrFesdiebydstst arch or syrup. DeMydirated alfalfa

10

(Vitamin supplemeut 92 is 4 miture, of ribofiavin, calcium
pantothenate, niacin, choline chloride, wheat mlddliﬂgs
sod1u1n carbonate, and soybean 011) :

From Table V, it can be seen that all. bu'ds
consuming a sodium sulfate supplemented
diet gained normally and showed good feed
to weight conversion.

ExAMPLE §
Following the procedure set forth in Ex-

ample 4 day-old chicks were divided into ..

groups of ten. The groups of chicks. were
weighed, placed in standard poultry cages
where they were permitted to feed and drink

ad libitum for 28 days. The diet employed -
was a standard commercial chick diet, as:

described below, supplemented with various

concentrations of sodium sulfate.

provided each” group of chicks was carefully
weighed .and the total weight employed for
the 28-day_ test pperiod determined: On ter-
mination of the tests, the groups of chicks

" were weighed and the average weight per bird,
‘per_gioup calculated. The average grams of -

feed. per gram gain for each chick group was -

also calculated and the results ‘are recorded
.in Table VI below. The diet- used is likewise ~-..
.set forth below. For comparison purposes e
‘group of chicks weré fed with the same diet.
_but without the sodium sulfate supplement for
" the same 28-day test penod :

“The feed.”

15

20

25 .

neal is the prody&a}ze‘pmtal ned by grinding alfal fg.28¢y Which is
- reasonably free of other crop.plants, weeds, and nmeld, and de-
~ Magnesium sulfate 0.025 ' :
| Vitamin A (10,000 TU/g) 0.110
Vitamin D—3 (15,000 ICU/g) 0.009
Choline chloride — 259 0.125
- Vitamin supplement 92 | 6_100: -
- Proferm—20 (Vitamin B,) 0.025 .
© MNiacin " 0.0044
- D-alpha’ tooopherol acetate : - '02-_'00055
Parvo 3% (fohc acid supplement) - 0.0030" - |



hydrati ng the sane. Del am x contai ns nmanganese, iodine, iron,
copper, cobalt and calcium Vitamn pre-mx is essentially a mxture

of vitamns.) From Table VI, it can be seen that chicks have a good
feed tOTETOMT AT T COMVET ST OM 5~ T80 & TOT el T 6T Suppr ement ed wi th

sodi um ,-,Lag,g‘ sul fate gained normally and were found to 10 -
1, 030, 297 EXAMPLE 6 was conmenced t he
chi cks _WEre bled by Fol l owi ng the procedure set forth in Ex- cardiac
punctuf‘e and t he bl ood was assayed anmpbe293, twenty-seven day ol d clei cks

were ‘m.cr ob| grogirtcartyfor CTC The Tesurts 15  divided Mo groups
of twel veschi cks each. obtained are shglyvn Table VIl bel-ow where 5

These gron_ ‘were fasted overnight. 4B Vtan be readily seen that the
CTC blood - fol | oW WeightOtda Bl B4A&y PXeRr Forl SulinACSulfhtb iSkipplemehiey @i 1 N chi cks
consum ng diets containi ng a ground corn diet containing 200 ppm

sul fates and bi sul.fates of~TatTons carLyinmy. eigln 0. 8% cal ci um
ion as calcium -single po hﬂﬂ%fgmcharge% oai 20

carbonate. Additionally, —dig he han s as the CTC

bl ood I evels in those 10 Noontrol were deA9pl ement ed \ﬁﬁﬁth 1.03% '
consum ng di ets containin es of catj,ens die y -sul.fate ion
furni shed by vari ous sulfgteﬂl}{:?ro *yi ng t%odg%osmlve chg%es were no better

or bisulfate salts. ThreeohoyNa,S®ter feadisng than tha&3sunpotenti ated

control : TABLE VI |
Chlortetracycline blood I 8P yat%)f‘al ned fr%h addi T on §b
to ground yellow corn fed;jtgy Q,mscj;s 1.692 ' 536
3 Hours After Feeding _ Suppl enent .
Bl ood CTC 3.2% Na;SO, - - 1803 ogram i . 353
None . _ ' . - - 0.11 _ H2SO4
0. 26 o Na[err] SO4 _ 0.17
K2s( err] . Diet 0.24. g-/kg.
NaHSJ err] H20 Ground yellow corn 0. 24 514

Soybean:oil'meal : ' 300

(containing 44%, crude protein) o

_Menhaden fish meal (60%) 50

Com gluten meal (41%) o 50

Dehydrated alfalfa meal (17%) .20

Stabilized fat | 40

Ground limestone | ' 5

Dicalcium phosphate ' 12

Sodium chloride : o 3

Delamix + 2% #inc 1

Vitamin pre-mix ' 5

- (Corn gluten meal is that part of commercial shelled corn that
remains after extraction of the larger part of the starch and germ,
and the separation of the bran by the processes employed in the web
milling manufacture of corn starch or syrup, Dehydrated alfalfa
meal i the product obtained by grinding alfalfa hay which is
reasonably free of other crop plants, weeds, and mold, and de-
hydrating the same. Delamix contains manganese, iodine, iron,

. copper, cobaltand calcium. Vitamin pre-mix is essentially 2 mixture

- of vitamins.)

) From Table VI, it can be seen that chicks have a good feed to. welght gain conversion 5
.fed a normal diet supplemented with sodium rate, _
‘éﬁlféte gamed normally and were found to



KHSO4 0. 20

(NH err]) 2S04 0.21 My SO4
0.11 MhSO4. H20 0.08
VHAT VE-CEAHMS— - —— :

any pre- 1). A poultry f eed corrp05| tion corrprl sing cedi ng g“gl‘ml r?
whi ch the source of cal cium poul try feedstuff, a source of calclum a
source is cal cium carbonate, dicalcium phosphate or of phosphorus® a

t et racycllbne ant| bi ot.i c, and tri cpdggbwn phoSphat e. . M 30
as a pot ' - ttion - -
accor di ng F@MPLE 6 eti ot |é/e : l}‘PFPm@Ped treopled, byat i gz
ceding Cudihy %&5@% ok g w;sﬂ,ﬁ o oW ve
charge. divided  intdV@togiph Seaélﬂ %ab WII below w :

conposi tﬂ‘baae ooy Wem ofatied Gleaight. il'heweu tbecvaéddy \een that the ﬁITWnblq;:Id the

sul phate BmiRe 'feé “d l’b ’E)“H'“}E Hining any pr.e-. .
55 3 5 @% dlﬁt m&i ﬁ]_p 1sul§ ées 0! :%g;a@r: ¥ @mﬁaial |
‘cont ai ni E@ofm‘tomddﬁﬂn than ﬂ;bummc a €TCHID [evelsth 5| phate, am

parts 1%y¢‘\n€€>l ereqf wconmmnmnﬁ%mef ow sul phat e, |
sul phuri §r 3 t:‘:ﬁfs eb‘?dl) Y aﬁ%’ ges were | anmoni u
or dinmeth P ONMpoS .i

sul phat e, pou try fee |on accordi ng-

ammoni um sul phat e, or a nixture {m? nygtwo to Caim1l substantially-as

her ei nbefore de- 60 40 or nore o hese sul.phat es.

scri bed. 3). ﬁChkmmmmlmd Umdale«elsrodtaingi from @iliditions 1 9). A poul t ry feed
conposi tion conprising t aundydiomcomdshioathitkng bet ween 0. 24% ‘and a
poultry feedstuff, from50 to 2. 000 parts 2. 4% by wei ght of sul phate

i on. per mII|on parts by \Aeng;tHdafsAﬁ@ﬁeemgstuff of 4). A

conposition according to any pre- chl at | east 1% by
wei ght of 65 45 cSUPHEE aimin which the BR G’Fthls chlor- cal cium
provi ded by cal cium-carbonate di-  tef & o :

cal cium phosphate @Noderical ci um phosphate, 011 "~ 10 :

1, 030, 297 EXAMPLE 6 ' was commenced t.he
chicks were bl ed by H,$0, Fol | owi ng t he proce?ja?e set forth in Ex- cardiac
puncture and the bl omg s@ps assayed - anpl e @izt wenty-seven day old chicks

were m crobi ol ogi cal Isy for CTC. The results 15 di vi ded into groups
of twelve chicks eacksSOabt ai ned are shown in %&ble VII bel ow where 5 These
groups were fasted oygigy 3o The it can be rgadily seen that the CTC bl ood
‘followi ng norning they were fed 'ad I|b|tum Ievels |n ChICkS consum ng

diets containing KHSO, ' 0.20 .
(NH),SO, - 0.21
MgSO, e o
MnS0,.H,0 _ ©0.08
WHAT WE CLAIM IS:— 5. A composition’ according to any pre-

1). A poultry feed composition comprising ceding Claim in which the source of calcium
poultry feedstuff, a source of calcium, a source is calcium carbonate,. dicalcium phosphate or
of phosphorus, a -tetracycline antibiotic, and" tricalcium: phosphate : 50
30 as a potentiating agent for the antibiotic an 6). A composmon accordmg to any pre- .
effective amount of a sulphate of a cauon ceding Claim - containing -at least 049, by -
carrying a smgle posmve charge, . weight phosphorus and at: least 07% by .
2). A composition according” to" Clalm ‘1 weight calcium.: o
in which the sulphate.is sodium sulphate, -~ 7). A composition accordmg to any pre= 55
35 sodium bisulphate, potassium sulphate, potas- ceding Claim -containing from 50 to 2,000 -
sium bisulphate, ammonium sulphate, am- - ‘parts by weight of tetracycline antibmq;:..per
monjum acid sulphate sulphunc acid; tri-  million parts of the feedstuff. R
methyl ammonium : sulphate, : or dxmethyl. - 8). - A poultry feed composition . accotdmg -
‘ammonium sulphate, or a mixture of any two to Claim 1 substantially. as: herembefore de- 60 .
40 or more of these sulphates. T scribed.” 0 = ]
3). A composition according. to Claim 1 9). A poultry feed composxuon co:gphsmgf\. -
or Claim 2 containing between 0.24% and a poultry feedswiff, from 50 to 2,000, -bares
24%, by weight of sulphate jon. ‘per million parts by weight of the. iequnﬂf of .o -
: 4). A composition according to any pre- chlortetracycline; at least 1% by weighe:of” 65
45 ceding Claim in which the aptibiotic is chlor- calcium provided by calcium carbonate, di-. -
tetracycline, calcium phosphate or tricalcium phOE;Ea
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~sodi um bi sul phat e,
from 50 to 2,000

pota§%?bntsulphate

A conposition acg
pot as-

MySO4 -

0. 08

ng Caimin

osition

&¥opecti ve armount of a sulp%éte of a cation
e positive

carrylg.%a si ngl
2). A
0.17in which the

WHAT WE CLAIM IS:—

1). A poultry feed composition comprising
poultry feedstuff, a source of calcium, a source
of phosphorus, a tetracycline antibiotic, and
as a potentiating agent for the antibiotic an
effective amount of a sulphate of a cation
carrying a smgle positive charge. .

2). A composition according to Claim 1
in which the sulphate is sodium sulphate,
sodium bisulphate, potassium sulphate, potas-
sium bisulphate, ammonjum sulphate, am-
monium acid sulphate sulphuric acid, tri-
methyl ammonium sulphate, or dnmethyl
ammonium sulphate, or a mixture of any two
or more of these sulphates.

3). A composition accerding to Claim 1
or Claim 2 containing between 0.24%, and
2.4%, by weight of sulphate ion.

4. A composition according to any pre-
ceding Claim in which the antibiotic is chlor-
tetracycline,

5). A composition according to any pre-
ceding Claim in which the source of calcium
is calcium carbonate, . dicalcium phosphate or
tricalcium phosphate,

6). A composition according to any pre-
ceding Claim containing at least 04%, by
weight phosphorus and at least 0.7 by
weight calcium.

7). A composition according to any pre-
ceding Claim containing from 50 to 2,000
parts by weight of tetracycline antibiotic per
million parts of the feedstuff.

. 8). A poultry feed composition according
to Claim 1 substantially as hereinbefore de-
scribed.

9). A poultry feed composition comprising
a poultry feedstuff, from 50 to 2,000 parts
per million parts by weight of the feedstuﬁ of
chlortetracycline, at least 1% by weight' of
calciam provided by calcium carbonate, ‘di-
calcium phosphate or tricalcium phosphate,

poul try feedst afHoursgAftes Feedingsf cal ci um a

e is calciuntcarbon ﬁen?ﬁcaIC|untphospﬁate Blood CTCO! phosphar us,
ar? rical ci um phosphat gicrogram/mi. :

a

50

gﬁding to any pre- 55
I'ng Cl ai mcontai ning

50

55

65

[
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met hyl ammoni um sul phate, or dinmethyl . 8). A poultry feed conposition
accordi ng ammoni um sul phate, or a m xture of any two to Caim 1

subst anti al x as hereinbefore de- 60 40 or nore of these sul phates.

scri be®. 3). A corrp05|t|on according to Garm 1 9). A poultry

f eed comassw;on conprising .. or Caim2 cont &r-ﬁrng between 0.24% and a
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cal ci um p Sphagﬂmgﬁ tf ﬁlhbi phate, potassium bisulphate, ammonium sul- 20
1, 030, 297 *or pdassonl sulitha m«phmuﬁsemh @hatd, bmmmﬂinmddmﬂpha&;m@naicmld,l | n
whi ch the sul p-’hagzepfpgdes@dﬂttﬂﬁﬁ% y weighs §f pufete | Jrimethyd | °@Hﬁb’t§h& Tafigethyls
poten- ‘sul-phate! “1%5) p&?meulﬂmgi &ﬁf&t&gm ﬂor'é$ ‘E@‘@“‘ﬁﬁ h ng g5 the

tef ¢

anti biotic, sodi um, dkpakis 2 oag,sd.um Q,f acERMitig URR Bldwth 280
or pot assi um sul ptreibeof faedanﬁarmumycl@uﬁtiubmnentra ampms:ngjfctcmgltue poultry

| phat | JAupydes tiating agen o @ RPE Lt CODIPOIPR [§5COTRiBE fpy taa) pme of
§ﬂ| Pa?ee tﬂjrrgt hﬁf P‘ﬁgﬁ{fy‘rﬁmﬁ%ﬁp‘?&ugg B i Y= SFloonsg

amoni um sul phat €,11rA donSenitittl b@ording A61Clai10  TREGEAR, IGIIEMANNC & BISHACER ! €

suitable for addtut Wtyﬁh mmvemprovlmw drisiphat es. Chartered Patem: NERY
feedstuff comd e, Jrrmphtggion mi%)mash met ho&AEB’P ? t he
gromh 25 PFA b&ama;te beedst W it 1het r acyclhjdg f@,rt'r.t rate of
poul try conprising feeding the paultry 10 _and as _a poten |at| ng agent
therefor, a major: l?tw;l c?'ypﬂbd fon HecMoeu's Sutiday Qffie, by) the ouri

proportion of a sul pHat*® B mc@“"m‘t '% ﬁﬁwﬁ,ﬂ“““’“’“n““"“’"a singl e
positive charge. . A concentrate accordl ng to Caiml

TREGEAR, TH EMANN & BLEACH in which the antibiotic is prowi ded by
dried Chartered Patent Agents, 15 chlortetracycline

fermentati on harvest mash - Mel bour ne House, Al dwych, sol i ds.
London, WC. 2, 12). A concent rate according to Claim1l10
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