
1,03 ),297                                      3      trast thereto, a
similar pre-mix minus the  as tetracycline, chlortetracycline, oxytetra-
sodium  sulfate additive showed noticeable  cycline and
demethylchlortetracycline, may be  35     separation or stratification of
fines in the  used. Chlortetracycline, however, is preferred     lower
portions of the mix and considerable  because of its already wide
acceptance as an 5  dusting.                                       animal
feed additive of choice and because       Pre-mixes or concentrates
included within  it is more effective than the other tetra-     the scope
of the instant invention and useful  cycline antibiotics.
40     in supplementing one ton of feed, may con-    Preferably, the
tetracycline antibiotic is     tain from about 4.8 to 48 pounds of sulfate
present to the extent of between 50 and 2000 10  ions provided by a sulfate
salt which has a  parts per million based on the weight of the     cation
carrying a single positive charge such feed with the optimum amount being
200-     as sodium sulfate, potassium sulfate, sodium   400 parts per
million.                 45     bisulfate, potassium  bisulfate, sulfuric
acid,    The invention will be described in greater     ammonium sulfate,
ammonium acid sulfate or  detail in conjunction with the following specific
15  mixtures thereof; from 10 to 1000 grams of  examples.     a
tetracycline antibiotic, such as tetracycline,     oxytetracycline,
chlortetracycline,  and  de-                EXAMPLE 1
methylchlortetracycline; mixtures of tetra-    Turkeys, 31 days old and of
substantially  50     cycline antibiotics; from 0.5 to 3% of edible  equal
size and weight, were randomly divided 20  oil by weight of concentrate and
an edible  into 19 groups of ten turkeys each. These birds     feedstuff.
Other edible diluents may be added  were placed in cages and fasted
overnight.     if desired.                                  The following
morning a diet of ground yellow       Pre-mixes which are particularly
desirable  corn supplemented with either 200 or 400  55     for
supplementing one ton of poultry feed  ppm of chlortetracycline and
selected amounts 25  contain, in addition to feedstuff or other inert  of
calcium, phosphorus, and the potentiating     edible carrier, from about
100 to 500 grams  agent sodium sulfate, as described in Table I     of
tetracycline antibiotic, 14 to 28 pounds of  below, was fed to the turkeys
ad libitum for     sulfate ions provided by a sulfate salt which  three
hours. Immediately following the three  60     has a cation carrying a
single positive charge. hour feeding period, the turkeys were bled by 30
and from  about 0.5 to 1.5%  of edible oil  cardiac puncture. 1.5 ml. of
blood was taken     by weight of concentrate.                    from each
bird and assayed microbiologically.       Any of the commercially available
and  An average of the results obtained with each     commonly used
tetracycline antibiotics such  group of turkeys is reported in Table I
below. 65            4                                       1,030,297   



TABLE I     Chlortetracycline blood levels obtained from additions to
ground yellow corn fed to turkeys                               Supplement
Avg. blood levels Avg. blood levels   %        % inorganic
source             %       with 200 ppm CTC with 400ppm CTC   Ca++
phosphorus Ca++  +  Phosphorus  Na2SO4               in feed            in
feed  0.01          0.00               None              0.0
0.42               0.81  0.01          0.00               None
4.93           0.51               0.99  1.44          0.75      dicalcium
phosphate     0.0               0.05               0.11  1.44          0.75
dicalcium phosphate     4.93             0.22               0.52  1.44
0.75       CaCO8+H[err]PO4           0.0            0.05               0.13
1.44          0.75      CaCO3+H[err]PO4           4.93            0.27
0.43  1.44          0.75       CaCO[err]+NaH[err]PO[err]H[err]O   0.0
0.04              0.11  1.44          0.75       CaCO[err]+NaH2PO4.H20
4.93             0.25               0.64        From Table I above, it can
be readily seen  chlortetracycine, calcium  and  phosphorus    that: (1)
the addition of calcium and phos-  causes a significant increase in the
antibiotic  10    phorus to a poultry diet containing a given  blood levels
of poultry consuming such diet. 5  amount of chlortetracycline causes
severe de-  That is, the addition of sodium sulfate to the    pression of
blood levels in poultry consuming  above diets produces as much as a
six-fold    the same. (2) The addition of sodium sulfate  increase in the
antibiotic blood levels for a    to a poultry diet containing given amounts
of given amount of antibiotic in the diet.  15
1,030,297             EXAMPLE 2                    with 400 ppm  of
chlortetracycline hydro-  10       Following the procedure set forth in Ex-
chloride.     ample I, 31-day old turkeys were divided    In addition, the
diets of ten groups of     into 19 groups, of ten each, placed in cages and
turkeys were potentiated with various amounts 5  fasted overnight. The
following morning they  of sodium sulfate. After three hours feeding,
were fed ad libitum a ground corn diet con-  the birds were bled by cardiac
puncture and  15 



taining 1.4% calcium ion and 0.75% inorganic  the chlortetratycline blood
levels obtained by     phosphorus supplied by 5%  fish meal and
microbiological assay. The results obtained are     3.3%  dicalcium
phosphate and supplemented  shown below.
TABLE II                                      Supplements
Blood CTC                Fish Meal   Dicalcium Phosphate     Na2SO4
%                 %                  %           mcg. per ml.
5.0               3.30                              0.268
5.0               3.30              0.355           0.230
5.0               3.30               0.71           0.334
5.0               3.30              1.065           0.439
5.0               3.30               1.42           0.425
5.0               3.30              1.775           0.608
5.0               3.30               2.13           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   20    The
additional nine groups of birds were  1.4%  and 0.75%, respectively.
However,     treated in the same manner as those described  dicalcium
phosphate was removed in incre- 30     above but the diet was altered to
determine  ments from the diet and equivalent quanti-     the effect
substitution of calcium sulfate and  ties of calcium sulfate and sodium
acid phos-     sodium acid phosphate for equivalent amounts  phate were
substituted therefor. After feeding 25  of dicalcium phosphate in the diet
would have  for three hours, the birds were bled by cardiac     on the
blood levels of the antibiotic. In this  puncture and the chlortetracycline
blood level 35     series the calcium ion concentration and in-  assayed
microbiologically. The results obtained     organic phosphorus level were
maintained at  are given below.        
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TABLE III                                   Supplements         Fish
Dicalcium                                               Blood CTC
meal        phosphate     Na[err]SO[err]    CaSO[err]2H[err]O
NaH2PO[err]H20        %             %             %             %
%         mcg. per ml.        5.0           3.04           -
0.43          0.232          0.266         5.0           2.75           -
0.86          0.464          0.306         5.0           2.46           -
1.29          0.696          0.349         5.0           2.17
1.72          0.928         0.437         5.0           1.88
2.15           1.160         0.340         5.0           1.59
2.58          1.392         0.388         5.0           1.30           -
3.01           1.624         0.630         5.0           1.01           -
3.44          1.856          0.496         5.0           0.72
3.87          2.088         0.638          On examination of Table III it
can be seen  These chicks were fasted overnight and the     that (1) the
addition of from  0.355%  to  following morning fed ad libitum a diet of 20
about 3.2%  of sodium sulfate by weight of  ground corn supplemented with
0.8% calcium 5  diet, significantly increased the blood levels  and 200 ppm
of chlortetracycline. In some    of chlortetracycline obtainable from diets
con-  tests sodium sulfate was also added to the    taining such antibiotic
and recommended levels  diet and in others calcium sulfate was sub-    of
calcium  and phosphorus supplied from  stituted for an equivalent amount of
calcium  25    conventional sources. (2) The use of sodium   carbonate.
Three hours after feeding was 10 sulfate as a potentiator for
chlortetracycline  begun all birds were bled by cardiac puncture.
produced substantially higher blood levels for  One and one-half
milliliters of blood were    a given amount of chlortetracycline than can
taken and blood levels of chlortetracycline    be obtained by substitution
of calcium and  were determined by microbiological assay.    30
phosphorus in less objectionable forms than    In the series of tests in
which sodium 15 the forms present in conventional additives.   sulfate was
added to the diet the calcium con-
tent was maintained at 0.8% with calcium                    EXAMPLE 3
carbonate. Sodium sulfate was added to the       Twenty-eight day-old
chicks were randomly  diet at increments of 0.355%. The results 35
divided into 10 groups of 10 chicks each. otbained are shown below. 
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TABLE IV                                Supplements
Blood CTC                 CaCO8         CaSO4.2H20         Na2SO[err]
%               %               %               mcg. per ml.
2.00             -                                   0.154
2.00             -              0.355                0.186
2.00             -              0.71                 0.213
2.00             -              1.065                0.224
2.00             -              1.42                 0.256
1.75            0.43                                 0.159
1.50            0.86             -                   0.175
1.25            1.29                                 0.195
1.00            1.72                                 0.234         The
calcium ion concentration in the feed  and placed in cages where they were
per-     containing 200 ppm  chlortetracycline was  mitted to feed and
drink ad libitum for 21  20     maintained at 0.8%. However, in these tests
days.  The diet supplied was a standard- 5  initially 0.8% or all of the
calcium in the diet laboratory turkey diet supplemented with up     was
provided as CaCO[err] and then increments  to 3.2%  by weight of sodium
sulfate. The     of CaSO[err]  equivalent to 0.1%  CA++ were  feed provided
for each group was weighed     substituted for the CaCO[err] in the diet.
and total feed consumption was calculated  25       The results of these
tests show that the  for the 21-day test period. A sixth group was 10
addition of from 0.355% to 1.42% of calcium  fed with the same diet but
without the sodium     sulfate to a chick diet produced a significant
sulfate supplement for comparison purposes.     potentiation of
chlortetracycline in the blood  At the end of the test period the groups of
levels. Substitution of calcium  sulfate for  birds were weighed and their
average weight 30     dicalcium phosphate produced much less de-  and the
average grams of feed per gram gain 



15  sirable results.                            was determined. The results
of the test were                    EXAMPLE 4                   recorded
and appear in Table V below. The       In these tests five groups of
day-old turkey  diet employed is also provided below.     poults, ten
turkeys per group, were weighed
TABLE V                 Weight Gain and Safety Factor for Na[err]SO4
Supplemented Diet                Sodium sulfate in diet        Av Wt.
Grams feed per                      percent            21 Days (grams)
gram gain                       None                    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           8                                       1,030,297
Diet                                            %
Ground yellow corn                             40.7
Soybean oil meal                               45.5
Menhaden fish meal                              7.5
CaCOa                                           2.4
Dicalcium phosphate                             2.0
Brewers dried yeast                             1.25
Iodized salt                                    0.250  



Magnesium sulfate,                              0.025
Vitamin A (10,000 IU/g.)                        0.110
Vitamin D-3 (15,000 ICU/g.)                     0.009
Choline chloride - 25%                          0.125
Vitamin supplement 92                           0.100
Proferm-20 (Vitamin B[err])                     0.025
Niacin                                          0.0044
D-alpha tocopherol acetate                      0.00055
Parvo 3% (folic acid supplement)                0.0030
(Vitamin supplement 92 is a mixture of riboflavin, calcium
pantothenate, niacin, choline chloride, wheat middlings,
sodium carbonate, and soybean oil.)        From Table V, it can be seen
that all birds  concentrations of sodium sulfate. The feed 15     consuming
a sodium  sulfate supplemented  provided each group of chicks was carefully
diet gained normally and showed good feed  weighed and the total weight
employed for 5  to weight conversion                        the 28-day test
period determined On ter-
mination of the tests, the groups of chicks                    EXAMPLE 5
were weighed and the average weight per bird, 20       Following the
procedure set forth in Ex-  per group calculated. The average grams of
ample 4 day-old chicks were divided into  feed per gram gain for each chick
group was     groups of ten. The groups of chicks. were  also calculated
and the results are recorded 10  weighed, placed in standard poultry cages
in Table VI below. The diet- used is likewise     where they were permitted
to feed and drink  set forth below. For comparison purposes a 25     ad
libitum for 28 days. The diet employed  group of chicks were fed with the
same diet     was a standard commercial chick diet, as  but without the
sodium sulfate supplement for     described below, supplemented with
various  the same 28-day test period.
1,030,297                                      9
TABLE VI           Weight Gain and Safety Factor for Sodium Sulfate
Supplemented Diet 



Grams feed per    Average weight after                 Supplement
gram gain          28 Days (gram)                  None
1.693                536                  0.2%  Na2SO4            1.698
527                  0.4% Na[err]SO4         1.680                535
0.8% Na[err]SO[err]           1.644          542                  1.6%
Na2SO[err]        1.692                 536                  3.2% Na2SO4
1.703                553                   Diet
g./kg.                  Ground yellow corn                             514
Soybean oil meal                               300
(containing 44% crude protein)                  Menhaden fish meal (60%)
50                  Corn gluten meal (41%)                          50
Dehydrated alfalfa meal (17%)                   20
Stabilized fat                                  40                  Ground
limestone                                 5                  Dicalcium
phosphate                             12                  Sodium chloride
3                  Delamix + 2% zinc                                  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 is 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, cobalt and calcium. Vitamin pre-mix is essentially a mixture
of vitamins.)    From Table VI, it can be seen that chicks  have a good
feed to weight gain conversion  5 fed a normal diet supplemented with
sodium  rate. sulfate  gained normally and were found to              10
1,030,297                     EXAMPLE 6                   was commenced the
chicks were bled by       Following the procedure set forth in Ex-  cardiac
puncture and the blood was assayed     ample 3, twenty-seven day old chicks
were  microbiologically  for  CTC. The  results  15     divided into groups
of twelve chicks each.  obtained are shown in Table VII below where 5
These groups were fasted overnight.  The  it can be readily seen that the
CTC blood     following morning they were fed ad libitum  levels in chicks
consuming diets containing     a ground corn diet containing 200 ppm
sulfates and bisulfates of cations carrying a     CTCHCl and 0.8% calcium
ion as calcium  single positive charge were significantly en- 20
carbonate. Additionally, diets other than the  hanced, whereas the CTC
blood levels in those 10  control were  supplemented  with  1.03%
consuming diets containing sulfates of cations     dietary sulfate ion
furnished by various sulfate  carrying two positive charges were no better
or bisulfate salts. Three hours after feeding  than the unpotentiated
control.                                            TABLE VII
Chlortetracycline blood levels obtained from additions
to ground yellow corn fed to chicks
3 Hours After Feeding                     Supplement
Blood CTC                                microgram/ml.
None                                  0.11                        H2SO4
0.26                        Na[err]SO4                             0.17
K2SO[err]                             0.24
NaHSO[err]H20                          0.24 



KHSO4                                  0.20
(NH[err])2SO4                         0.21                        MgSO4
0.11                        MnSO4.H2O                              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 composition
according to any pre-     effective amount of a sulphate of a cation
ceding Claim  containing at least 0.4%  by     carrying a single positive
charge. .      weight phosphorus and at least 0.7%  by       2). A
composition according to Claim  1  weight calcium.     in which the
sulphate is sodium  sulphate,    7). A composition according 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 antibiotic per     monium  acid sulphate,
sulphuric acid, tri-  million parts of the feedstuff.     methyl ammonium
sulphate, or dimethyl    8). A poultry feed composition according-
ammonium sulphate, or a mixture of any two  to Claim 1 substantially as
hereinbefore de- 60 40  or more of these sulphates.
scribed.       3). A composition according to Claim 1    9). A poultry feed
composition comprising     or Claim 2 containing between 0.24%  and  a
poultry feedstuff, from 50 to 2,000 parts     2.4% by weight of sulphate
ion.          per million parts by weight of the feedstuff of       4). A
composition according to any pre-  chlortetracycline, at least 1%  by
weight of 65 45  ceding Claim in which the antibiotic is chlor-  calcium
provided by calcium carbonate di-     tetracycline.
calcium  phosphate or tricalcium  phosphate,               10
1,030,297                     EXAMPLE 6                   was commenced the
chicks were bled by       Following the procedure set forth in Ex-  cardiac
puncture and the blood was assayed     ample 3, twenty-seven day old chicks
were  microbiologically  for  CTC. The  results  15     divided into groups
of twelve chicks each. obtained are shown in Table VII below where 5  These
groups were fasted overnight. The it can be readily seen that the CTC blood
following morning they were fed ad libitum  levels in chicks consuming
diets containing 



a ground corn diet containing 200 ppm   sulfates and bisulfates of cations
carrying a     CTC HCl and 0.8%  calcium ion as calcium  single positive
charge were significantly en- 20     carbonate. Additionally, diets other
than the  hanced, whereas the CTC blood levels in those 10 control were
supplemented  with  1.03%   consuming diets containing sulfates of cations
dietary sulfate ion furnished by various sulfate  carrying two positive
charges were no better     or bisulfate salts. Three hours after feeding
than the unpotentiated control.
TABLE VII                        Chlortetracycline blood levels obtained
from additions                               to ground yellow corn fed to
chicks                                                       3 Hours After
Feeding                      Supplement                            Blood
CTC                                                         microgram/ml.
None                                   0.11                        H2SO4
0.26                        Na[err]SO4                             0.17
K[err]SO4                              0.24
NaHSO4.H[err]0                         0.24
KHSO[err]                              0.20
(NH4)2SO[err]                          0.21                        MgSO4
0.11                        MnSO4.H2O                              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 composition
according to any pre-     effective amount of a sulphate of a cation
ceding Claim containing at least 0.4%  by     carrying a single positive
charge.        weight phosphorus and at least 0.7%  by       2). A
composition according to Claim  1  weight calcium.     in which the
sulphate is sodium  sulphate,   7). A composition according 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 antibiotic per     monium  acid sulphate, sulphuric
acid, tri-  million parts of the feedstuff. 



methyl ammonium  sulphate, or dimethyl . 8). A poultry feed composition
according     ammonium sulphate, or a mixture of any two  to Claim  1
substantially as hereinbefore de-  60 40  or more of these sulphates.
scribed.       3). A composition according to Claim  1    9). A poultry
feed composition comprising     or Claim 2 containing between 0.24%  and  a
poultry feedstuff, from 50 to 2,000 parts     24% by weight of sulphate
ion.              per million parts by weight of the feedstuff of       4).
A composition according to any pre-  chlortetracycline, at least 1%  by
weight' of 65 45  ceding Claim in which the antibiotic is chlor-  calcium
provided by calcium carbonate, di-     tetracycline,
calcium  phosphate or tricalcium  phosphate,
1,030,297          a source of phosphorus when the calcium   or Claim 11 in
which the sulphate is sodium        source is calcium carbonate, and, as a
poten-  sulphate, sodium  bisulphate, potassium  sul- tiating agent for the
antibiotic, sodium sulphate  phate, potassium bisulphate, ammonium sul-  20
or potassium sulphate in an amount sufficient phate, ammonium acid
sulphate, sulphuric acid,     5  to provide about 0.96% by weight of
sulfate  trimethyl ammonium  sulphate, or dimethyl        ions.
ammonium sulphate, or a mixture of any two           10). A  concentrate
suitable for addition  or more of these sulphates.        to poultry
feedstuff comprising a minor pro-    13). A method of accelerating the
growth  25        portion of feedstuff, a tetracycline antibiotic,  rate of
poultry comprising feeding the poultry    10  and as a potentiating agent
therefor, a major  with a composition according to any one of
proportion of a sulphate of a cation carrying  Claims 1-9.        a single
positive charge.           11). A concentrate according to Claim 10
TREGEAR, THIEMANN & BLEACH,        in which the antibiotic is provided by
dried         Chartered Patent Agents,    15  chlortetracycline
fermentation harvest mash       Melbourne House, Aldwych,        solids.
London, W.C.2,           12). A concentrate according to Claim 10
Agents for the Applicants.                Leamington Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press
(Leamington) Ltd.-1966. Published by The Patent Office, 25 Southampton
Buildings,                              London, W.C.2, from which copies
may be obtained.    


