
PATENT  SPECIFICATION    (11) 1 486 677 (21) Application No. 8480/75
(22) Filed 28 Feb. 1975 ( 31) Convention Application No. 7 407 066 (32)
Filed 1 March 1974 in (33) France (FR) (44) Complete Specification
published 21 Sept 1977 (51) INT [err]  C12D 9/16 (52) Index at acceptance
C2A  lB 1C1A lClB 1C1C 1ClD1 2F 3a1  3B1 (72) Inventors JEAN FLORENT, JEAN
LUNEL and DENISE MANCY (54) ANTICOCCIDIAL SUBSTANCE AND ITS PREPARATION
(71)    We, RHONE-POULENC  IN-  acid, having a neutral equivalent weight
DUSTRIES, a French Body Corporate of 22,  (measured in solution in
dimethylformamide Avenue Montainge, 75360 Paris cedex   08,  by titration
with tetrabutYl-ammonium  hy- France, do hereby declare the invention for
droxide) of 830. 5  which we pray that a patent may be granted    melting
point:  (measured on a Kofler 50 to us, and the method by which it is to be
bench): approximately [err] performed, to be particularly described in and
optical rotation:  The specific optical rotation by the following
statement:-              determined using a 1%  strength solution in The
present invention relates to antibiotic   methanol of 30,504 RP is
approxumately: 10  substancs, their preparation, and compositions
containing them.                              [err] = - 79      [err] =-
[err]      55 The present invention provides the new antibiotic 30,504 RP
and its salts with metals         [err] =  [err] and nitrogen-containing
bases. It has valuable -15  anticoccidial activity,   antibacterial
activity,    ultra-violet spectrum: 30,504 rP does not and growth-promoting
activity.            show any characteristic absorption in the ultra-
30,504 RP can be obtained by culuring a   violet. new microorganism more
completely identified    infra-red spectrum: )(determined on tablets  60
below, belonging to.the Streptomyces  s   of a mixture with potassium
bromide). This 20  and called Streptomyces gallinarius DS 25,881   spectrum
is represented in the accompanying (NRRL 5,785).
drawing in which the wavelengths in microns 30,504 RP  has the following
physico-   (upper scale) or in wave numbers in [err] chemical properties:
(lower:scale) have been plotted as the absci-  65 Percentages are by weight
unless stated   sae and the optical densities have been plotted 25
otherwise.                                as the ordinates. The main
infra-red absorption appearance: white micro-crystalline powder-  bands for
30,504 RP, expressed in wave solubility: 30,504 RP is readily soluble in
numbers [err]  are given in Table I below. chlorinated solvents such as
methylene chloride 



and chloroform, in alcohols such as methanol,            TABLE I.
70 30  and in dimethylformamide; it is moderately  3,440S        1,325 m
915 m soluble in acetone and ethyl acetate, sparingly    3,030 sh:  .1,315
sh   880 w soluble in hexane and practically insoluble in    2,960 S
1,295 sh       865 vw water (using the notation of the pharmacopee   2,938
S       1,272 m        845 vw Francaise, IXth Editiop, 2nd part, page 13
2,880 S       1,225 w                    825 w 35  (1972); readily soluble,
moderately soluble,    2,855 sh   1,200 vw       792 m sparingly soluble
and paically insolule mean  2,640 vw      1,172 m     775 w respectively
that 1 to 10, 30 to 100, 100 to  2,060 vw     1,140 m       735 w 1000 and
more than 10,000    by volume of     ,945 vw       1,115 sh      700 w
solvent are necessayto dissolve    part by   1,900 vw      1,100 sh
675 sh    80 40  weight of substance).                        1,785sh
1,085 S       655 w percentage compstion: 30,504  rP contains  1705 S
1,070 sh      630 sh carbon,  hydrogen  and oxygen. Its percentage
1,632 m       1,045 sh       615 m composition is approximately:
1,622 sh                   1,038 S       565 sh 1,535 vw      1,012 m
525 m      85 C%= 69.4  H%/0=9.0  0%=21.0.        1458 S .       .980 S
495 m 1,405 sh       958 S        465 vw 45    neutra  equialent weight:
30,504 RP is an.   1,380 S     935 m         445 w    2
1,486,677                                      2 Footnotes to Table I.
Methylene chloride/methanol  (94/6  by volume): Rf=0.55.
15 vs = very strong                               Bacteriostatic activity
in vitro: 30,504 RP shows bacteriostatic actitivy especially against m =
medium                                             cerain Gram-positive
bacteria . vw = very weak                         the bacteriostatic
activity of 30,504 RP S=strong                          against a certain
number of micro-organisms      20 w=weak                              was
determined by one of  the dilution methods sh=shoulder
usually employed for this purpose. For each micro-organism; the, lowest
concention of active substance which, under. defined con- Chromatographic
behavior:  30,504 RP   ditions, prevents its visible development     in a
25 can be characterised  by ascending  chromato-   suitable  nutrient broth
was determined.    The 10  graphy on a tin layer of silica gel, using two
results of the various determinations are given solvent mixtures:
in Table Ii below where the minimum bacterio- Ethyl
acetate/cyclohenane/water/butanol  static concentrations are expressed in
micro- (50/50/25/5 by volume): Rf=0.45.            grams of substance per c
of test medium:   30 



TABLE II Minimum bacteriostatic concentrations Bacterial organism tested
(in [err]/cc.) Staphylococcus aureus,  strain '209 P-ATCC 6538 P
0.2 Staphylococcus aureus, smith strain                              0.5
Sarcinalutea-ATCC 9341                                            0.9
Streptococcus. faecalis-ATCC 8043                                 0.1 Strep
ococcus pyogenes haemolyticus, Dig strain (institut Pasteur)   .
0.2 Diplococcus pneumoniae, Til strain (Institut Pasteur)            0.05
Neisseria catarrhalis (A 152, Institut Pasteur)                   6
Bacillus subtilis-ATCC 6633                                      0.2
Bacillus .cereus-ATCC 6630                                        0.1
Mycobacterium species -ATCC 607                                   6
Escherichia coli-ATCC 9637                                    >150 Shigella
dysenteriae, Shiga L (Institut Pasteur)              >150 Salmonella
paratyphi A (Lacasse strain, Institut Pasteur)     >150 Salmonella
schottmuelleri (paratyphi B)-(Fougenc strain, Institut Pasteur)           '
.         .             >150 Proteus vulgaris
>150 Pseudomonas aeruginosa               >150. Toxicity: In chicks, the
50%  lethal dose  the feedstuff for the chicks at  non-toxic con-  4( [err]
is 85 mg./kg. given orally as a single   centrations between 0.005%  and
0.04%  by dose.                                       weight in the
feedstuff. 35    Anticoccidial activity: The  anticoccidial    The organism
which produces 30,504 RP activity of 30,504 RP was determined in chicks  is
a Streptomyces isolated from a sample of infested  with   eimeria  tenella
or Eimeria  earth taken in India, which has been given   45 aceroulina.
Substantial anticoidial activity   the number DS 25,881. A sample of this
is shown when 30,504 RP is incorporated  into  organism has been deposited
at the Northern    3                                      1,486,677
3 regional research laboratory of the u.s.   1.2  [err]/0.8. to 1.0 [err]
its sporophores are in 25 department of agriculture at peoria, illinois
clusters; the sponiferous filaments, which are (United States of Aamerica
where it has been               loose and flexuous, frequently coil over at
their recorded under the reference nrrl, 5785.   end, either assuming a
slightly cured shape, 5       this organism, which possesses properties
or forming a spiral turn or occasionally     several such that it cannot be
identified   with any       turns. by its method of sporulation, this
strain  30 



specifies alredy described is considered to be     is classified  in  the
Retinaculum- apertum a new species, and it has been  given the name
Section of the Pridham classification. Streptomyces gallinarius, DS 25,881.
Streptomyces   gallinarius  DS   25,881 10    It was isolated by the
general method which     develops  well at [err] and at 37c,  ( but not
consists  of suspending a small amount.       at [err].  it possesses   a
sporulated  aerial 35 in. sterile distilled water,of diluting the sus-
mycelium which is coloured grey.  the colora- pension to different
concentrations, and of           tion of its vegetative mycelium generally
-   spreading a small volume of each dilution  on   ranges, depending on
the culture medium, 15  the surface of petri dishes containing a nutrient
from  yellow  or greyish-yellow  to brown-yellow agar medium. After iation
for a few days   or yellow-brown.   Except for a  particular soluble  40 at
[err], which allows the micro-organisms to   brownish pink-violet pigment
on hickey-and - develop, the colonies which it is deired to   Tresner agar,
it gives on, all  the  culture media isolate in order to invesigate them
further  are    on which it has been observed, a soluble pig- 20  removed
and transplanted on nutrient agars   ment  which is generally not very
intense and in order to produce more  abundant cultures  ranges from
brownish-yellow or   brownish-grey           45 thereof.
to yellow-brown Streptomyces gallinarius  DS 25,881 forms     In cultures
carried out at 26 C, it possesses cylindrical to oval spores measuring 1.0
to   the following biochemical properties: Production of melanin
negative .           Production of [err]            :  negative Tyrosinase
negative Liquefaction of gelatine         positive Utilisation of
cellulose        positive Production of nitrites from         - nitrates
: highly positive, both on nitrated nutrient broth and on synthetic media
Hydrolysis of starch    .        positive Cultpre on skimmed milk       :
peptonisation without coagula- tion; very slight acidification of the pH
'50    The culture characteristics of Streptomyces   was given to them in
"The Actinomycetes". gallinariius DS 25,881 are given in the table    The
referenes  or compositions of the other below. They are those of cultures
which have  .media are as follows: reached a good sage of development, that
is tO say  approximately 2 to 3 weeks  at [err]          ref. A- "Hickey
and Tresner's Agar"-  70 55  unless otherwise indicated. these characteris-
T. G. PRIDHAM and colleagues-Antibiotics tics were observed on nutrient
agars and broths  annual,  1956-1957, page 950. usually employed to
determine the morphologi-  'Ref. B-" Bennett's Agar'-S. A. WAKS- cal
characteristics   of  Streptomyces,  the   MAN-the actinomycetes,  volume
2, page 



cultures on agar media being carried out on   331-No. 30-The Williams and
Wilkins  75 60  sloping agars. Some of. the culture media   company
baltimore, 1961. employed were prepared in accordance with     Ref.
C-Formulation W-23, to which 2% the formulations indicated in "The Actino-
of agar have been added. mycetes", S. A. WAKSMAN, page 193-197,        Ref.
D-"Yeast Extract agar"  T.  G. Chronica     botanica company, waltham,
Mass.,  PRIDHAM  and colleagues-Antibiotics An- 80 65  U.S.A. 1950; in'
this case, they are indicated   nual, 1956-1957, page 950. by the letter W
followed by the number which  Ref. E-Tomato Paste Oatmeal Agar"-    4
1,486,677                                        4 T. G. PRIDHAM and
colleagues-Antibiotics  is replaced by  small strips of filter paper
Annual, 1956-1957, page 950.                  partially immersed in the
liquid. Ref. F-"Melanin formation medium"-
25 ref.  M-"Manual of Methods for  pure   25 S. A.. WAKSMAN-The
Actinomycetes,      culture   Study of  Bacteria"-society  of Ameri- 5
volume 2, -page 333, No. 42-The Williams  can Bacteriologists- geneva,
N.Y. IL,-18. and Wilkins Company, Baltimore, 1961.       Ref. -N-"Plain
gelati"- prepared  in Re. G-W. E. GRUNDY and colleagues-     accordance
with   the  instructions  of  the Antibiotics and Chem., 2, 401, 1952.
"Manual of Methods for Pure Culture Study  30 Ref. H-"Inorganic
salts-starch Agar"-   of Bacteria"-Society of American Bacterio- 10  T. G.
PRIDHAM and colleagues-Antibiotics  logists-Geneva, N.Y. [err] -18. Annual,
1956-1957, page 951.                 Ref. P-Commercially  available skimmed
Ref. I-Corresponds to the formulation   milk powder-reconstituted in
accordance with W-1, wherein. 3% of sucrose are replaced by  the
manufacturing  instructions.              35 1.5%  of glucose.
Ref. Q-Medium  indicated for investigating 15    Ref. J-Corresponds to the
formulation  the production of [err]  by: H. D. TRESNER W-1, wherein 3% of
sucrose are replaced by   and F. DANGA-Journal of Bacteriology, 76, 1.5% of
glycerol.                          239-244, 1958. Ref. K-Corresponds to the
formulation      The  degree of development is classified in  40 W-18,
wherein 3%  of sucrose are replaced   decreasing order as: very good, good,
fairly 20  by 1.5% of gucose.                         good, moderate, very
moderate, poor, very Ref. L-Corresponds to the formulation   poor, or nil.
W-18, wherein the sucrose is removed and    5
1,486,677                       5  
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1,486,677    9                                     1,486,677
9 in the shape of it spophores, which does not  pigment which S.
gallinarius DS 25,881 can correspond  to that of the sporophores of
produce. Moreover, S. aureofaciens does not S. hygroscopicus; and secondly,
by the fact that   iquefy gelatine, on which it forms a cream- 25 in no
case does it form in its sporulated aerial     coloured vegetative
mycelium, and neither co- 5  mycelium the shiny black zones characteristic
agulates nor peptonises skimmed milk, whilst of S. hygroscopicus.
S. gallinarius DS 25,881 liquefies gelatine, on s. gallinarius DS 25,881
can also be com-   which it forms a yellow-brown vegetative pared with
Streptomyces aureofaciens which   mycelium, and gives marked and uniform
30 also does not produce melanin, generally forms   peptonisation of
skimmed milk. It is thus 10  a yellow to orange-yellow or brownish vegeta-
seen that S. gallinarius DS 25,881 iso differs tive mycelium, and possesses
a grey sporulated     from S. aureofaciens. aerial mycellium; moreover, S.
aureofaciens      The ability of S. gallinarius DS 25,881 does not give any
soluble pigment on numerous  to utilise various sources of carbon or
nitrogen  35 culture media and, when it does do so, gives  for its
development  was determined  in accord- 15  soluble pigments of a yellow
to brownish   ance with the Pridham and Gottieb method coloration in a
manner which is generally  (j. of Baot, 56, 107-114, 1948); the degree
rather weak. In some cases, the vegetative   of development was observed on
the base mycelium of S. aureofaciens is coloured red-   medium indicated by
the authors, replacing  40 brown to purple, but in this case, what is
either the glucose by one of the various sources 20  involved is a pigment
which does not diffuse   ofcabon tested, or the  [err]  by one in the
medium and which consequently cannot  of the various sources of nitrogen
tested. correspond to the soluble brownish pink-violet    The results are
given in the following table:   



10                                 1,486,677
10 'Source of carbon tested    Utilisation    Source of nitrogen tested
Utilisation D-Ribose    Negative                   NaNO,
Positive. D-Xylose                .  Positive.    [err]
Positive L-Arabinose               Positive     [err]
Positive L-Rhamnos e              Positive     [err]
Positive D-Glucose                 Positive       Usea
Positive D-Galactose.              Positive    .L-As paragine
Pos itive D-Fructose                Positive       Glucosamine
Positive D-Mannose.                Pos itive      Glycine
Positive. L-Sorbose                Negative        Sarcosine
Negative Lactose                Positive      DL-Alanine
Positive Maltose                 Positive     DL-Valine
Positive Sucrose                  Positive     DL-Aspartic acid
Positive Trehalose                Positive.       L-Glutamic acid
Positive Cellobiose               Positive        L-Arginine
Positive Raffinose                Negative        L-Lys ine
Positive Dextrin                   Pos itive    DL-Serine
Positive Inuline                  Negative      DL-Threonine
Positive Starch                   Positive      DL-Methionine
Positive Glycogen                 Pos itive       Taurine
Negative Glycerol                 Pos itive     DL-Phenylalanine.
Positive Erythritol               Negative        L-Tyros ine
Positive Adonitol                 Negative      DL-Proline             .
Pos itive Dulcitol                 Negative      ,L-Hydroxyproline
Positive D-Mannitol                Positive       L-Tryptophan
Pos itive D-Sorbitol               Negative          Betaine
Negative Inositol               Positive Salicin                Pos itive
According to the invention 30,504 RP is    The culture of Streptomyces
gallinarius DS  10 prepared by culturing Streptomyces gallinarius
25,881 can be carried out by any method of DS 25,881, or a productive
mutant thereof  aerobic surface culture or submerged culture, (l.e. a
muiant capable of producing 30,504   but the latter is to be: preferred
'for. reasons RP), aerobically in a culture  medium contain-  of
convenience. For this purpose, the various ing   a source of assimilable
nitrogen and  types of apparatus usually employed in the  15 mineral
elements,  and isolating the 30,504 RP. fermentation industry may be used.
formed during the culture, as such or as a salt    In particular, the
following sequence can be   



11                                       1,486,677
11 adopted for carrying out the culture:       values. It has, however,
been found that a rate' 55 .                            .
of aeration of 0.3 to 3 litres of air per litre Streptomyces gallinarius DS
25,881-stock    of broth per minute is very suitable. The maximum yield of
30,504 RP is obtained after Culture  on agar               2 to 8 days of
culture, this period of time depending essentially on the medium used.
60 Culture in a shaken  flask           From these facts, it can be seen
that the general conditions for the culture of Strepto- Inoculum culture in
a fermenter        myces gallinarius DS 25,881 for the production of 30,504
RP can vary to a large extent and. Production culture in a fermenter
can be adapted to particular requirements.  65 30,504 RP can be isolated
from the products The fermentation medium must essentially   of the culture
in the following way: The culture contain a source of assimilable carbon
and a   medium is filtered at an acid pH, generally 5  source of
asiimilable nitrogen, mineral ele-   between 3 and 6 and preferably close
to 5,. ments, in particular chlorides, and optionally  in the presence of a
filtration aid. The 30,504  70 growth factors, and these materials may be
rp  is retained in the filter cake and is extracted introduced . as
well-defined products or as  therefrom with a suitable organic solvent,
e.g. a complex mixtures such as are encountered in   alcohol of 1 to 4
carbon atoms like methanol 10  biological products of various origins
or a chlorinated solvent such as methylene Suitable sources of assimilable
carbon in-   chloride. The crude product can be isolated  75 clude
carbohydrates such as glucose, sucrose,  from  the organic solution by
crystallisation maltose, 'dextrins, starch and other carbon   after
concentration under reduced pressure, sources such as sugar alcohols
(including   adding, where appropriate,   a poor solvent or 15  glycerol)
and certain organic acids such. as   a non-solvent for the 30,504 RP, and
leaving lactic acid and citric acid. Certain animal or  the solution for a
period of time  in a cold  80. vegetable oils such as lard oil or soya oil
may   chamber to complete the crystallisation of the replace these various
carbon sources or can be  .30,504 RP. added to them.
30,504 RP can be purified by conventional 20    suitable  sources of
assimilable nitrogen  are   methods such as recrystallisation  chromato-
extremely diverse. They can .be very simple  graphy on a suitable adsorbent
or counter-  85 chemical substances such  as inorganic or  current
distribution. organic ammonium  salts, urea and. certain    The  following
Example  illustrates  the aminoacids. Nitrogen can also be introduced
invention. 25  in complex substances, mainly containing nitrogen  in a
protein form, such as casein,               EXAMPLE 1. lactalbumin, gluten.
and their hydrolysis pro-   a) Fermentation:                       90
ducts, soya flour, groundnut flour, fishmeal,    The following constituents
'are introduced 



meat extract, yeast extract, distillers' solubles. into a 170 litre
fermenter: 30  and corn-steep. Among the mineral elements added, some . can
have a buffering or neutralising effect such  Pone                     1200
g as alkali metal or alkaline earth metal phos-   Yeast extract
600g. phates or  calcium or magnesium carbonates.    Glucose monohydrate
1,200 g.    95 35  Others provide the ionic equilibrium necessary
Partially hydrolysed starch   2,400 g. for the development of Streptomyces
gallin-    Tap water, sufficient for       110 litres arius DS 25,881 and
for the formation of 30,504 RP, such  as: alkali  metal and alkaline earth
metal chlorides and sulphates . Finally,    The pH is adjusted to 7.3 by
adding 10 N 40  some act more especially as activators of the   sodium
hydroxide solution  (50 'cc.). The metabolic reactions of Streptomyces
gallinarius     medium is sterilised by bubbling steam at 122 100 DS
25,881; these are zinc, cobalt, iron, copper  C through it for 40 minutes;
after cooling, the and manganese salts.           .            volume of
the broth is 120 1itres because of Suitable .growth factors  are
vitamin-type  the condensation of steam during the sterilisa- 45  natural
products such as riboflavin, folic acid  tion process, and the pH is 6.90.
and. pantothenic acid.                        The broth is inoculated with
a culture (200 105 The pH of the fermentation medium at the   cc.) of
Streptomyces gallinarius DS 25,881, start of the culture should be between
5.8. and   produced in an agitated Erlenmeyer flask. The 7.8, and
preferably between 6.2 and 7.4. The   culture is developed for 21 hours
with agitation 50  optimum  temperature for the fermentation   and aeration
with sterile air; it is then suitable process is between 25 and [err], but
satis-  for inoculating the production culture.    110 facty production is
achieved at temperatures.   The production culture is carried 'out in a of
between 23 and [err]. The aeration of the   800 litre fermenter into which
the following fermentation can vary between rather wide   substances are
introduced:    12                                       1,486,677
12 Distillers' solubles         12.5 kg.    tion until a pH of 9.5 is
obtained in the  65 Sucrose                      12.5 kg.    aqueous phase.
The methylene chloride phase Sodium chloride               2.5 kg.    Is
concentrated under reduced pressure (5 to. Magnesium  sulphate hepta-
10 mm Hg) to a volume of approximately 1 5    hydrate .
1.0 kg.    litre. Solution of cobalt chloride                 The methylene
chloride concentrate thus  70 hemahydrate, of concentation
obtained is poured slowly into hexane (10 20 g./l.                    0.5
litre   litres).The solution is filtered to remove in- Tap water,
sufficient for   460 litret   active insoluble  aterial (7.5 g.). The
filtrate is concentrated to a volume of approximately 



10    The pH of the medium is adjusted to 7.5   1 litre. The concentrate,
to which ethyl acetate  75 by adding 10 N sodium hydroxide solution   (one
litre) has been added, is stirred in the (720 cc.), and the medium is then
sterilised   presence of water (1 litre). The pH is adjusted by bubbling
steam at 122 C through it for  to 3 by adding 6 N hydrochloric acid. 40
minutes. After cooling, the volume of the  The organic phase is isolated
and concen- 15  broth is 500 litres because of the condensation   trated to
a volume of 1 litre. 30,504 RP   80 of steam during the sterilisation
process, and   crystalises slowly when the solution is left to the pH of
the medium is 640; it is inoculated   stand at + 4 C. The crystals obtained
are with the inoculum culture (50 litres) from the   filtered off and
washed with hexane at 40 C 170 litre fermenter described above. The cul-
(50  cC.) and then dried at [err] under 20  ture is developed for 116 hours
at [err] while  reduced pressure (5 to 10 mm Hg). Crude  85 stirring with a
turbine rotating at 205 revo-      RP in the acid form (76 g.) is thus
lutions/minute and while aerating with sterile  obtained. air (in a volume
of 20 [err]/hour). The lower-  c) Purification: ing of the pH at the start
of culture is limited  The product obtained above (76 g.) is 25  to 6.5 by
the automatic addition of 5 N    dissolved in acetone (1,520 cc.). The
solution  90 sodium hydroxide solution (total amount used:  is stirred  for
half an hour in the presence of 0.5 litre). At the end of the operation,
the   active charcoal The suspension is filtered pH of the cultue is 7.85
and the volume   and the filter is washed with acetone (100 cc.). is 470
litres.                             The filtrate and the wash liquid are
combined; 30  b) Extraction:                              water (850 cc.)
is then added, while stirring   95 The medium obtained under the conditions
slowly at 0  C, and the mixture is left to indicated above (1,000 litres)
is stirred for  stand  at [err]. The crystals which have ap- half an hour
after being acidified to pH 5 by   peared are filtered off, washed with a
mixture addition of 6 N hydrochloric acid (7 litres)   of acetone and water
(1-3 by volume,  100 35  After mixing with a filtration aid (35 kg.),
cc.), and dried under reduced pressure (5 to  100 the medium is filtered on
a filter press. The   10 mm Hg) at [err]  30,504 rp  (68.5 g.) filter cake
is washed on the filter with water  is thus obtained. (200 litres), the pH
of which is adjusted to   d) Recrystallisation: 5 with 6 N hydrochloric
acid. The filtrate    the product thus obtained (68 g.) is dis - 40  and
the wash liquid are removed.            solved in hexane (2.88 litres). The
solution 105 The filter cake is triturated in methanol  is stirred for 7
hours, during which time the (700 litres); the mixture obtained is brought
product recrystallises slowly. The suspension to pH 7 by adding 6 N  sodium
hydroxide  is left to stand for 15 hours at  [err] and solution (470 cc.)
and stirred for half an  the crystals are then filtered off, washed with 45
hour. The mixture is filtered on a filter press  hexane (100 cc.) and dried
under reduced 110 and the filter cake is washed on the filter  pressure (5
to 10 mm Hg) for 12 hours at with methanol (100 litres).
[err].  A first fraction (54 g.) of 30,504 RP The filtrate and the wash
liquid are com- ,in the acid form is thus obtained. bined and concentrated
under reduced pressure  A second fraction can be obtained by con- 



50  (5 to 10 mm Hg) so as to obtain an aqueous   centrating the mother
liquors under reduced  115 concentrate (60 litres). This concentrate is
pressure (5 to 10 mm Hg) to a volume of adjusted to pH 3 by adding 6 N
hydrochloric   0.4 litre and by leaving this to stand for 12 acid (580 cc.)
and then stirred for 10 minutes  hours at [err]. The crystals which have
with methylene chloride (40 litres). The two   formed are filtered off,
washed with hexane 55  phases are separated. The aqueous phase is  (20 cc.)
and dried under reduced pressure 120 further extracted with methylene
chloride   (5 to 10 mm Hg) for 12 hours at [err] C. (successively 30 litres
and 20 litres). The   A second fraction (10 g.) of 30,504 RP in methylene
chloride extracts are combined and  the acid form is thus obtained. stirred
with water (9 litres), and acidified  The invention includes within its
scope 60  until a pH of 3 is obtained in the aqueous   compositions for
feeding to animals which  125 phase by addition of 20 cc. of 6 N hydro-
contain 0.0001 to 99.9% by weightof 30,504 chloric acid. The organic phase
is isolated and   RP, or a salt thereof with a metal or a nitrogen- then
washed again with water (18 litres),  containing base, and a substance
capable of adding 20 cc. of 6 N sodium hydroxide solu-  being consumed by
the animals. Such composi-    * 13
1,486,677                                      13 dons may comprise a mixed
feedstuff for       Mineral elements             0.6% animal or a
concentrated mixture for feeding  Vitamin-type complex: animals, 30,504 RP
or a salt thereof with a     Vitamin A               4,00 I.U./kg. metal or
with a nitrogen-containing base and    Vitamin [err]             1,000
I.u/kg. 5  optionally another anticoccidial agent.         choline chloride
11.5 mg./g. The dose necessary to produce a suitable     ribofavin
2.24 mg./kg. effect can of course vary within rather wide limits depending
on the proportion of the    0.02%  of 30,504 RP is added to and dis-  70
feedstuffs themselves. In general turns, it   tributed uniformly throughout
this feedstuff. 10  suffices for the feedstuffs provided for the  The
present invention also provides com- animals to contain 0.0001% to 0.1%,
prefer-   positions based on 30,504 RP or a salt thereof, ably 0.005 to
0.04% by weight of 30,504 RP   which can be used as a growth factor for or
its salts with metals or nitrogen-containing   ruminants  (cattle sheep and
goats ) and as an  75 bases.                                     agent for
combating dysentery in pigs. 15    30,504 RP and its salts with metals or
These compositions consist of mixed feed- nitrogen-containing bases can be
distributed   stuffs for ruminants or pigs and of concen- in the form of a
uniform dispersion throughout  trated mixtures for feeding animals, which
the complete feedstuffs, in the above propor-     contain the 30,504 RP or
a salt thereof.  80 dons.                                        The dose
necessary to produce a suitable 20    It can be distributed throughout
supple-  effect can of course vary within wide limits 



mentary feedstuffs in a proportion of 0.005%    depending on the species of
animal and on the to 1%, most frequently together with other  nutrient
value of the feedstuffs themselves. additives such as vitamins and
inorganic. salts.    It is particubrly advantageous to provide  85 These
supplementary feedstuffs can be either  the animals with a daily amount of
30,504 25  mixedwith the main ration or consumed as   RP of between 50 and
250 mg. per head of they are; they usually represent 5 to 20%    animal. of
the main ration.                          The 30,504 RP is preferably
distributed the "premixes", used to prepare the com-  throughout
supplementary feedtuffs which  90 plete rations or supplementary
feedstuffs,  contain 0.01 to 0.1% of the antibiotic, most 30  usually
contain 0.05  to 20%  of 30,504 RP   frequently together with other
additives such or a salt thereof with a metal or a nitrogen-  as vitamins
and inorganic salts. These supple- containing base, diluted in a feedstuff
extender.  mmtary feedstuffs can either be mixed with They form  a
convenient intermediate winch  the ration or consumed as they are, and
usually  95 makes it easier to distribute the active product  represent
approximately 1 to 10% of the daily 35  uniformly throughout the
feedstuffs. The pre-  ration; 30,504  RP  thus corresponds  to mixes
themselves are generally produced from   0.0001-0.01% by weight of the
daily ration. concentrates which contain 99.9 to 20%  of    The "premixes",
used to prepare the com- 30,504 RP or salt thertof, to which edible  plete
rations or supplementary feedstuffs, denaturing agents such as edible
dyestuffs,  generally contain 0.1 to 5% of the 30,504 RP 40  flavouring
substances, dispersing agents or  diluted in a feedstuff extender. They
form a agents which prevent agglomeration, and feed-  convenient
intermediate which makes it easier stuff extenders have been added.
to distribute the antibiotic 30,504 RP uniformly The concentrates and
premixes are generally  throughout the feedstuffs. The  "premixes"  105
pulverulent. The supplementary feedstuffs and  themselves are generally
produced from con- 45  the complete feedstuffs can be either pulverul-
centrates which contain 99.9 to 5%  of the ent or in the form of granules
prepared in  30,504 RP to which edible denaturing agents accordance with
the usual techniques.      such as edible dyestuffs, flavouring substances,
The following Example illustrates composi-  dispersing agents or agents
which prevent      110 tions according to the invention:
agglomeration, and feedstuff extenders have been added. 50
EXAMPLE 2.                      The  concentrates  and  "premixes"  are A
base feedstuff having the following corn-  generally  pulverulent. The
supplementary position is prepared:                      feedstuffs can be
either pulverulent or in the 115 form of granules prepared in accordance
with Cereal middlings flour    13.41%         the usual techniques. In
these composidions, Barley flour              13A1%          the antibiotic
30,504 RP or its salts can be in 55    Maize flour                13.41%
the form of fine particles which are free or Wheat flour
31.32%         covered with a coating.                   120 Fishmeal
8.92% Soya flour                 8.92%           WHAT WE CLAIM IS:- 



Dehydrated fodder flour    4.56%           1. The antibacterial and
anticocoidial sub- 60    Yeast extract              2.33%          stance
hereinbefore designated 30,504 RP, and Dry milk powder            2.68%
its salts with metals and nitrogen-containing Sodium chloride
0.09%         bases, having in the acid form the properties: 125 Calcium
chloride           0.89%             it is a white crystalline powder
readily    13                                       1,486,677
13 tions may comprise 'a mixed feedstuff for    mineral elements
0.6%                           65 animals or a concentrated  mixture  for
feeding   Vitamin-type complex: animals, 30,504 R P or a salt thereof with
a     vitamin A                  4,000I.u. /kg. metal or with a
nitrogen-containing   base and                Vitamin [err]
1,000 I.U./kg. 5  optionally another antcoccidial agent.             cholne
chloride           11.5mg/kg. The dose necessary to produce a suitable
riboflavin                    2.24 mg./kg. effect can of course vary within
rather. wide limits depending on the proportion of the     0.02% of 30,504
RP is added to and dis-  70 feedstuffs themselves. In general terms, it
tributed uniformly throughout this feedstuff. 10  suffices for the
feedstuffs provided for the   the    present invention also provides corn-
animals to contain 0.0001% to 0.1%, prdfer-  positions based on 30,504 RP
or a salt thereof, ably 0.005 to 0.04% by weight of 30,504 RP   which can
be used as a growth factor for or its salts with metals or
nitrogen-containg   ruminants (catle, sheep and goats) and as an  75 bases.
agent for combating dysentery m pigs. 15    30,504 RP and its salts with
metals or      These compsotions consist of. mixed feed-
nitrogen-containing bases can be distributed   Stuffs for ruminants or pigs
and of concen- in the form of a uniform dispersion throughout  trated
mixtures for   feeding animals, which the. complete feedstuffs, in the
above  propor-   contain the 30,504 RP or a salt thereof.  80 The dose
necessary to produce a suitale 20    It can be distributed throughout
supple-  effect can of course vary within wide limits mentary feedstuffs in
a proportion of 0.005%    depending on the species. of animal and on the to
1%, most frequently together with other  nutrient value of the feedstuffs
themselves. additives such as vitamins and inorganic salts.    It is
particularly advantageous to provide  85. These supplementary feedsstuffs
can be either  the animals  with a daily amount of :30,504 25  mixed wit
the main ration or consumed as  RP of between 50 and 250 mg. per head of
they are; they usually represent 5 to 20%    animal. of the main ration.
The 30,504 RP  is preferably distributed The "premixes6", used to prepare
the com-   throughout supplementary  feedstuffs which  90 plete rations or
supplementary  feedstuffs,  contain 0.01 to 0.1% of the antiboitic, most 30
usually contain 0.05 to 20%  of 30,504 RP   frequently together with other
additives such or a sait thereof with a metal or a nitrogen-  as vitamins
and inorganic  salts. These supple 



containing base, diluted in a feedstuff extender.   mtntary feedstuffs can
either be mixed with They form a convenient intermediate which   the nation
or consumed as they are, and usually  95 makes it easier to distribute the
active product  represent  approximately  1 to 10% of the daily 35
uniformly throughout the feedstuffs. The pre-  ration;  30,504  RP  thus
corresponds   to mixes thenselves are generally produced from   0.001-0.01%
by weight of the daily ration. concentrates which contain 99.9 to 20%  of
The "premixes", used to prepare the com- 30,504 RP or salt thertof, to
which edible  plete   rations or supplementary  feedstuffs, 100 denaturing.
agents such as edible dyestuffs, generally contain 0.1 to 5% of the 30,504
RP 40  flavouring substances, dispersing agents or  diluted in a feedstuff
extender.    They form a agents which prevent agglomeration, and feed-
convenient intermediate which makes it easier stuff extenders  have  been
added.           to distribute the antibiotic  30,504 RP unifoly The
concentrates and premixes are generally   throughout  the feedstuffs.
The  "premixes"  105 pulverulent. The supplementary feedstuffs and
themselves are generally produced  from  con- 45  the complete feedstuffs
can be either pulverul-. centrates which contain 99.9 to 5%  of the ent or.
in the form of granules prepared in  30,504 RP to which edible denaturing
agents. accordance with the usual techniques.       such as edible
dyestuffs, flavouring substances, The following Example illustrates
composi-  dispersing agents or. agents which prevent 110 tions according to
the invention:           agglomeration, and feedstuff   extenders have been
added. 50                EXAMPLE 2.                       The  concentrates
and  "premixes"   are A base feedstuff having the following com-  generally
pulverulent.  The  supplementary position is prepared:
feedstuffs can be either pulverulent or in the 115 forn of granules
prepared in accordance with Cereal middlings flour     13.41%         the
usual techniques.  In these compositions, Barley flour              13.41%
the antibiotic 30,504 RP or its .salts can be in 55    Maize flour
13.41%                  the form  of fine particles which are free or.
Wheat flour               3132%           covered with a coating.
120 Fishmeal                    8.92% Soya flour                8.92%
WHAT WE CLAIM IS:- Dehydrated fodder flour    4.56%    .       1. The
antibacterial and anticoccidial sub- 60    Yeast extract
2.33%         stance hereinbefore designated 30,504. RP, and Dry milk
powder            2.68%          its salts with metals and
nitrogen-containing Sodium.chloride            0.09%         bases, having
in the acid form the properies:           125 Calcium chloride
0.89%              it is a white crysaine powdr readily    14
1,486,677                                                     14 soluble
in methylene chloride chloroform,   6 in which the. culture medium   is
aerated at a methanol,  and dimethylformamide, moder-  rate of 03 to 3
litres of air per litre of -medium   65 



ately soluble in acetone and ethyl acetate,  per minute. sparingly soluble
in hexane, and practically  8. process according to any of claims 2  to 5
insoluble in water;                   . 7 in which the culture is continued
for 2 to 8 its elementary composition  is approxi-  days. mately C%= 69.4,
H%/=9.0, and O%=        9. Process according to any of claims 2 to  70
21.0; 'it is an acid substance  having . a   8 in whichthe 30, 504 RP is
isolated by filter- neutral  equivalent weight (measured in  ing the
culture medium at a pH of 3 to 6 and 10    solution in dimethylformamide
by titration   e cing the 30,504 rP from the filter cake' with
tetrabutyl-ammonium hydroxide)  of  with an organic solvent thereof. 830;
its meliting point is approximately [err]     10. Process according to
claim 2 substan-  75 .C (measured on a Kofier bench), and  its  tially as
described  in the foregoing Example 1. optical rotation (measured at a
concentra-    .11. 30,504 rp or a salt thereof when pro- 15     tion of 1%
by weight in methanol) is  duced by the  process   of any of claims 2 to
10. approximately: [err]=i-79, [err]=           12 composition  for feeding
to animals - [err],and [err]=-[err]                         0.001 to 99.9%
by weight of  80 its ultra-violet spectrum does not show any   30,504 RP
(as the acid or as a salt with a characteristics  absorption; and its
infra-red   metal or a nitrogen-containing base) and a 20   . spectrum
(determined on tablets of a mix-   substance capable of being consumed by
the ture with poassium  bromide) shows the   animals. following
characteristic  absorption bands       13. Composition according to claim
12, in  85 expressed in wave numers: 3440 S, 3030  the form of a
concentrate or premix comprising sh,, 2960 S, 2938 S, 2880 S, 2855 sh, 2640
O.O5 to 99.9% by weight of the 30,504 RP 25     vw, 2060 vw, 1945 vw, 1900
vw, 1785 sh,  and an edible substance suitable for mixing 1705 s, 1632 m,
1622 sh, .1535 vw, 1458 S   wtih animal feedtuffs. l405 sh, 1380 S, 1325 m,
1315 sh, 1295.sh,  14. Composition according  to claim 12, in  90 -1272 m,
1225 w, 1200 vw, 1172 m,  1140 m,  the form of a supplementary feedstuff
for 1115 sh, 1100 sh, 1085 S, 1070 sh, 1045 sh,  animals said supplementary
feedstuff com- 30   1038 S, 1012 m, 980 S, 958 s,  935 m,   prising 0.005
to 1% by weight of the 30,504 915' m, 880 w, 865 vw, 845 vw, 825 w,  RP
792m, 775 w, 735w,700w, 675 sh, 655 w,  15.  composition  acording to claim
12,  95 630 sh, 615 m, 565 sh, 525 m, 495 m, 465   comprising 0.0001 to
0.1% by weigt of the vw, 445 w  [err]                        30,504 RP and
ruminant feedstuff or supple- 35.    in ascending chromatography on a thin
mentary feedstuff. layer of silica gel  using, as solvent, a mixture   16.
Composition according to claim  12, of  ethyl acetate, cyolohexane,  water
and   comprising 0.0001 to 0.1% by weight of the 100 ,btanol (50/50/2515 by
volume) it has an   30,504 RP in combination with a pig feedstuff Rf of
0.45, ad using a mixture of methylene   or  supplementary      feedstuff.
40    chloride and methanol (94/6 by volume)      17. Composition according
to claim 12 sub- it has an Rf of 0.55.                  stantially  as
hereinbefore described. 2. A process for the preparation of 30,504  18.
Method for treating or  preventing    105 



RP  and its salts, which comprises culturing   coccidiosis which comprises
administering   to Streptomyces gallinarius DS 25,881 (NRRL   an animal
subject thereto an amount of  30,504 45  5,785), or a productive mutant
thereof,  aero-   RP, as such or. as a salt, sufficient to treat bically in
a culture medium containing a source   or prevent die coccidiosis. of
assimiable carbon, a source .of assimilable  19. Method of promoting the
growth of 110 nitrogen and . mineral elements,  and isolating  ruminants
which comprises administering to a the 30,504 -RP formed during the culture
as  ruminant a sufficient amount of 30,504 RP 50  suco or as a salt.
as such or as a salt to promote he growth of' 3. A process according to
claim 2 in. which   said ruminant. the pH. of the culture medium at the
start        20. Method for treating or preventing swine 115 of the culture
is between 5.8 and 7.8.     dysentexy which comprises administering to 4.
Process according to claim 3' in which  pigs an amount of 30,504 RP as
such or as a 55  the pH of the culture medium at the start  salt sufficient
to treat or prevent the swine of the culture is between 6.2 and 7.4
dysentery. 5. Process according  to any of claims 2 to  21. A  culture  of
the  micro-organism  120 4  in which the temperature  of  the culture is
Steptomyces gallinarius DS 25,881 (NRRL   - between 23 and [err]
5,785) in.a synthetic culture medium contain- 60    6. Process according to
claim 5 in which  ing a source of assimilable carbon, a source the
temperature of the culture is between 25   of assimilable nitrogen and
mineral elements, and [err]                           and sustantially
free. from  other micro- 125 7 .Process according to any of claims 2 to
organisms.    15                 1,486, 677
15 J. A. KEMP & CO., Chartered Patent Agents, 14, South Square, Gray's Inn,
london,  W.C1. Printed for Her majesty's  Stationery Office by the Courier
Press, Leamington Spa, 1977. Published by the Patent Office, 25 Southampton
Buildings, London, WC2A  1AY, from which copies may be obtained.    


