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riMosus  the fer nggising Qe uhdbs niés et P Gittogeh RESmindall) A ksiiRilable carbon
par onmonyci nus in the aqueous nutrrent perforated pipes, porous diffusion

medi a such nedium can be carried out in a nunber of as carbon sticks,
carborundum and sintered different ways. For exanple. the mcro- glass,
or it may be provided by spraying, organi smcan be cultivated under
aerobic con- _splashing cr spilling the mash into or through 50 ditions on
the surface of the mediumor 1t can an Oxygen-contal ni ng at nospner e.

115 be cuItrvated beneath the surface of the The surface culture nethod




medium that is, in the submerged condition, parononycin involves

I nocul ating a shallomllf oxygen is S|nultaneouslv supplled | ayer,
usual ly less than 2 cm._ of a.siecilg. o +r for produ0|ng
par - aqueous nutrlent nedlun1 mnth Strepto yces ob. o Large
scal e i nvol &/€% & 6T 71 osus Tor ma paranony0|nus and |ncubat|ng 120
subnerged or deep cultures of Streptomyces the m xture under aerobic
conditions at a“tem rinobsus forma Parononycinus. According to perature

bet ween about 20 to 35[err] C. A this enbodinent of the invention, a
sterile, longer i ncuwﬂﬂﬂm-

medi umis inocul ated Wignlices,iclindt R ;(i&ed@rbsruhxhw & met fobheirguingifad thy madoes sadugtion

60 Streptomyces rinos lmmthcmﬂla r@ S%‘g'@ bmdngﬁmrg%’lms o?ftpaw%fgil&@ Y “"ﬁ!! 'ﬁe size a"gstcygg
production of paromo- I af i b Jals arried
nycin. In general, the E?SC X um stﬁ,ﬁﬁf X fbx&micngls‘ﬁenﬁélrxatzw &;bﬁba\mnenﬂwal:ﬁa;?;num
20-35[err] C., prefer- stahe tdenwdmd-gdictoseerprrt oPrPCIUFfA mymtlﬁa rreagksfly m
Ela ‘3%&; ‘b?‘ m

process is com a maxi th® FearbEAY AT M€ sl b thubanon
nycelium is renpovedié I‘{ﬁmnt'inhﬁc 1entbﬁéhmp$‘mduﬂf?d |prrlbdaelgn@’;glapmf;%tgl cthe éfha%t
length 1iquid containi ¢r. el Kélﬁ W rom EH{E‘F 1quid.
i solated from the cul t:gggﬁmﬁﬁgﬁﬁ i%h & 3 v YRS Pesul %ﬁggzh néxm i :;b§;
60 |iquid by the nethodsThergidadft ﬁfrogﬁﬁS:Cl‘thebﬂﬁinem sxgmlyvl@mxemahythhy |fmgthc
the cluate through ans Af"tdem 't'mg‘D tap organh i rsew &F merse- t“F fpﬁ(?‘é’é’m

in the nei ghborhood of S%EP:SEI ‘iilcs S‘a zcd starcggﬁﬁd

contai ning an ani on ex ApiE ﬁi"g&,”ﬁg Z;v&zmm merped o méf AL Bl [I)Carr(:i):leasnclis::
preseilt in in the hy

m xture is renmoved byoaﬁ!lfymoselql ,abill;enes,l TOb’PFé %ér‘@ol @P'e:stfagg €50 a}@e@gﬁt %t‘?\'épl;“ge
ins, .
neutral means such adofpppy i t’m, fhce culbiT ot

corn’ st 1s dis-

by exchange with a catigfgan i) u uie Lt gy ofmméma ke brgad [t @hibu BHoGMthe
exchange resin, elutingPwr heandmmumrglfh pf-thetrlg@lxr eslpttiltmallangulvpluge@c ﬁﬁ&ﬁa?l::ulmd

H H al Nyt p 1 \bt ulti c e
| sol ati .On IS con- O)fg dt% %H%dgdmi 1ut?1enffg1 ilm g!epaf‘éﬂef} ar e%s: nd vats customarily em-
acconpl i shed . by iof Shccordutel) witR GG 0IBRE I 1 o AeHbAI4Ton @y, GlatEhry
10 nethods, preferabl yevtry:taaihslxels foonrataxmﬂ P&basds itien \atr&hhmdrs c@iipped sithl saztabhggntauon

eqj?eld v ¢ t devc $ jbggigontal
par OnDnyCI n t he Of t h%l ?1)(;1 10 WC Rt Om rmrman E? : : F(?reshav enfound to be
culture liquid is adsgrpgimand Chang€ Fesin i ng, TR rekbi6r.  However,
paranp- eluted in the nmangretin mm:mamﬁaadans\ﬁeneap ﬁ.ythe wﬁarmolcafrtmaleﬂednﬂdas of the

the, b Ids o ftt ,
the eluate can be isol a}“@' °c;’54mnfﬁi§¥;ﬂmml@£g£?cg} fﬁ@%%&gg?@“gﬁ Eletfﬁyogefsc?;ﬁf:d

by concentration to drygess

géloﬁ@ are either
adj usted, if necessany, rcildhc@. #hrandn® ahds ywm 6ih eakn b& fsmcu hsy spmak in@anical
by repeated pH 4.5-7 a'ﬂd“ de"Fﬂﬂlou‘ 1 ap weans. adsorptlon and
el uti on. ',’l‘s’;lce :

Qﬁiﬁg affod %?’kﬂ”éfﬁ?ll apg¥! f"{fﬁ EE"”%% ey o

One of the preferred negohfpdﬁmo fﬂhé&l:diiﬁﬂ MQis uskBNy L&At st:E by &fdbines,
di at omaceous par onomp@i renfagegynto e Slmglaniemeofrwwm epadgies, ma:alictshor oflige mechanical agita-
par omomycin, which 15« Bk SRR SHT bt nfi fcre T
liquid to the col um, Thke W@%ﬁaﬁrbz n QF Wikl WerS Hzrgl v ﬁnﬂﬂi &
elution froma cati on e»% ha élawlf}hfvbat"emm Ngdahint | devatlon qlaﬁhet dfftqredsbyGjecting air into
paromo- resin in the ;mfp T AT ST ey e T
on the colum after was 2 tndibee QN C 1 LBrhdR and sintered
activated with water alﬁcrbe weaol?@reldmﬂd fhar mher  was,her 1caxa>b(ba prévided algyt lsptgmg,
par ononycin fromthe Sﬁagfﬁz'r‘l':fg ! U v f dp"cé’ 6688 s SReleingnr epiling RZEH(}: iggp oppugh
and recovering free par @aDa¥wheEd Béncak limU(E é ué gm@mﬁr éxé trl of producing
Parononycin 25 m ner al mediing thadh tni toﬂsubradrgted fctrnomxt h @ar@itdntyéls involves moelnamb @ shallow

obt ai ned from the washi ﬁg’légggy m nce Wi tapery pepally dess Fhé# qlfg of a sterile,
od .
culture liquid, i ng 5h&no%3'5¥%5‘5 hmi% ﬁéél@qri"ﬁxr'c ltmﬁiar é%lg? é'ﬁﬁn a;?z‘lnfirrgm S al;.s:itrepcutol’)’;%‘:;

obt ai ned by renoving sokubdergﬁt@rdcqpl culr@ IF (SBeptondies | Rt d@r,ua@&a onaﬁ at a tem-
addition salt. fernent at’{"efﬂs "'f'ﬁc'k'!‘urf*emfdlns tad perstuedbemera about to 35°C. A
Par ononycin is degradab “‘S’,’Eﬁ qﬁ/%h%smﬁ Qﬁejtamp %mmgﬁgtd gﬁﬁg%
is then w th m neralso asvdta&u&h msdaydilrﬁo@ brﬁfnﬂygm.ack btag,

an adsorption col um comdahwbafcdamérﬁ ‘E"ﬁ\ (I)a_;_dgnﬁzgak ] odulntgercmntt&nmtrggo rpoperiod i ls in
ele- ing a carboxylic a ?

32-33% carbon, 7% 90 g’a;mms Mot 8 oG el ; 9'}5@’3“ i %sgﬁ g,im‘i,'??dg“‘,linm
hydrogen, 9-10% ni 6% o@ernprath!dedzﬁst@ﬂﬂmqudu'fhewkth liqhee cbz%l{g uﬁnaeatem peapntolngein
ad- chlorine. The products of such mneral acid sorbed paronomycin is C
washed with water and hydrolysis are w thout appreciable antibacterial 35
Is then eluted with dilute aqueous mneral acid activity. In particular,

the hydrolysis product such as hydrochloric acid or base such as obtained
in the foll ow ng manner is inactive 95 amoni um hydroxi'de. The eluate is
concen- aga| nst B subtilis: A sol utJ an. of 2 81 g. of trated, actlvat ed
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centrate, the carbon
for two and 40 parom)rrycm IS rem)ved fromthe mxture,
with 60 m. of 1.8 ' ATOt+¢ :

contai ning adsorbed anhydrous nethanol is reflux
one- hal f hours
hen extracted fr

ed

om

hydrogen chl oride, durl ng . Whl ch t| n'e a crys.— 1'00the carhon with a suitable

or gani ¢ sol vent such talline precipi tate 1s dep05| ted. After refriger-
an aqueous or anhydrous | ower aliphatic
consi sting of alcohol or ketone. Paranonycin

acid salt product of hydro- 45 isolated from

can be the hydrochloric
the extract by renoving t

as

ating overnight the precipitate -

he

lysis is collected by filtration and purifi”®d68y sol vent in vacuo or by?~

precipitation as | Yoh@d ¢l O O RGHE 0RfOL,
sol ubl e aci d addi %ﬂ% Tmethoi h‘?}&mffﬁam rem&mas%‘%&f&%@p@%

te] BE; 5319%1
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kit e S e
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nyun,

erythronycin or cabbenybctng iHerkdidaal lolturd liqui-to Wete @6lymr BCtodv EtffenthA ElGHEHDBY akling!
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t hen el uted
mneral acid. The Jia}

797,568 TABLE |V Aibbd)aia eihg rondop@ad
| nhi bi tory Ooncenthoamdoncwmp yein O

Sul fate** in g. ™ m ngﬁd,

Cor ynebact eri um dlopiain ylxa@ovmg solid material from the
100.0 M crococcus f%yng;g@lnresﬂ rrmxmrleerkusted to 2
ot s o8 L (Bl

pyogenes 30 assed through an adso:
1p
50. 0 Aerobacter (Pa.ﬁ @ﬁ&gllxc acid resin in the form of a

3.13 Escherichia G@it,ISUCh as the sodium, potassium or am-

monium salt. The resin conta
pneunoni ae Ei: aromomycin is washed xgglgg Igcl
0.78 Pasteurel | % (f &ith dilute aqueous mineral acid

3. 13 Pseudonpnas aeqhwglhm)@lh ; or;c aei%l oé base such as
1 ammonium nydroxide. e ciual C
Eg‘r g‘t églhlm)nel la t Xt.:ral ed, activated carbon is mnxcdw::%h §§ :5:"
QJEQ’tS A the carbon containing adsorb
dysenteri ae 40 paromomycin is removed from thk2miztufShi
12.5 Shigell a sonrffd the paromomycin is then extracted from

with a suitable organic solvent such
25.0 Mycobactceri qgﬁabraoézle bus or anhydrous lower aliphatic

t ubercul 0Si s var. akohol or ketone. Paramothyd® 0N th
serial broth d|45ut’ﬁ°’6ﬁd tiemt gie extract by removing the
olvent in vacuo or by precipitation as an -

soluble acid addidon salt.

In some cases, following elution of the
paromomycin from the cation exchanger, it is
desirable especially when substantial amounts
of minerai salts are present, to raise the pH of
the cluate by addition of base prior to adsorp-
tion on activated carbon. In these cases, the
cluate is adjusted to about pH 9 to 9.7,
activated carbon is mixed with the eluate, the
carbon containing adsorbed paromomycin is
removed from the mixture and washed with
water, and the paromomycin is then eluted
with dilute mineral acid. The paromomycin

50

35

D@ frehinis fear P2 ing R

;q ugidute aqueous mineral acid. Paromomycin

mtbﬁa arwnamqawt-eh df paremo-

: é:;ﬁéf Ué}saﬁ%am Il!% w£l§

can be obtained from the washings by, regov-

&;oéglcc& in }:‘acuo or b& é)méaﬁ%ﬁl

‘G e!“d?loza‘rbout .

dise
th
S

808

Paromumyc@ ﬁ&eﬁdﬂlﬂ@by) agdralys

er ,awdrochlonc acid to
| e o

menta} anal
hydrogen, 32—15 1&@!1 ahd &3—-24%
pGuts pf swch mineral acid

%‘:ﬂ‘yms arg.w.

activity, In a
obtained ib
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P‘Ptﬁifﬁﬁﬂéﬁs ﬁ?‘ﬁﬁ' S

90

95

@ inactive
ok g & tsmreu lof 2-B1 1 & of -
paromomy | of
anh drous ég g two and

Albho Wﬁldmrﬁfﬂlslbﬁﬂeﬂmnohc
hydrogen chi lorids, d)ﬁngg }sh;cbcumma

talline prccnp at

atm oveml

consxst
ﬁl&{c g fkm
lysxs lS collected by ﬁltratxon and punﬁed
recrystallization from aqueous ethanol, The
free base corresponding to the hydrochloric

- 100

105

acid salt product of hydrolysis has a probable

empirical formula C,,H,.O.N, and contains
by clemental analysxs “about 44——45% carbon,

", hydrogen, and 139 nitrogen.

Paromom}an is highly active bacterio-
statically against a wide variety of pathogenic
orgamsms In pamcular, paromomycin  is
fully active in vitro against staphylococcus
strains which are resistant to oxytetracycline,
erythremycin or carbomycin. Table IV illus-
trates the antibacterial spectrum of paromo-
mycm employed as the sulfate in vitro,
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** Estimated purity 60-70% 797, 568
9 Paromonycin is a useful agent for the pre- decyl sul fate solution. The

m xture is i L,e_d_‘af 26 ery.t ].C... f.or. S X1y hmlrg m cr mrnwm e -
Par onmonyci possesses duri ng which time the mxture is stirred at
significant antiparasitic. properties and is par- 200 r.p.m and sterile
air is passed ifnto the 5 ticularly wuseful in conbating Endonoeba

medi um through the sparger at the rate of 127159 Eol ytica, the causative'
agcnt of anebi asi s. —E—LL-&LS—Q%L—QJ—Q—U(—G-—A—DWQ“'“ ng—7Q

Par omonycin is al so useful for the treatnent |ncubated culture mxture i's
enpl oyed for of local surface i'nfection cause ‘W ¥arious inocul ation of.

sixteen i ters of a nutrient pat’ hqgm&,anwnparmkﬁghﬁfnlmﬁppl icable to
the medium havi ng the follow ng conposition: 10 treatnment of i nfection

caused by staphyio- coccus strains which are resi st noenmg:t’/

Per Cent antibiotics comonly enghg@yed, €.9., OXVtelT guifaer+i ﬁﬁgtﬁycm
nonohydr at e 1.0 ne——e,cyt-h-pengcem—a-nd—gau;onyci n.
For Soybean oil neal Clmﬂdmm ringens 1 0 these appl 1@ i ons,

par onomycin can be cm “‘*ﬂﬁ“ 0.39 0. 5 15

pl oyed as the free base or the m ne rﬁ%l acl Cal ci um carbonate

0.1 addition salt such as t hPiplopocqus preymonise the m n- Ammlmwm chl ori de
0.167 cral acid addition trﬁ o- nach resi due,
sal i ne 80 chM)rl%ng(g?@su ate. It can be app ied in

extracted Streptoooa:u{)mmuous sui tabl e for 8,0 for exanple, _
as a pow Wat er sufﬂmeng% us 100.0 20 der J,n adm xture with
an inert diluent such as tal ¢ &f starc‘ﬁrl as ‘an oi nt nent cosh‘grisi ng an

The pH of the | atter nutri enfershaakraervgenes i nert oi nt nent bas@sand a m nor
proportion of adjusted to 7 5 mth 10 N sodi um hydr oxi de ge}%om)nyci n, or
as a dilute solution in: water sof'tion and is pl aced in O-liter glass
85 ccntaining if desired a wrcﬁataldatie surface- fermentonzgqui pped with
sparger, inpeller, 25 acti vgﬁ?g‘e In these forns, paromonycin baflles
and sanpling line. The nedi 4,PgUmnise ) by eni ently be emptdfed in a
concentra- sterilized by hentiddtig cadrbdi@l[err] C. for two hewgs, tion of
about 5 ngy. per cubic centingter in the 1is aIIowed to cool and'is then

i nocul ated with case of sol YF8HYs AP0t 5 ng. per gran®”h 800 m . of
the culture m xture obtai nedpraeus vigurit he case of povvders angl;$i nt nent s.

Par onp- described above. The resulting culture mx- 30 cin has the
advant age of .being rel atlvel'ife" PRRE FEERBcubat ed at 26[ er 84-0C. for

ni nety-four non-toxic and stamogeuupgﬂiph}/aryl ng conditions ;purs during
which time the mixture is stirred of use. In its use as a bacteriostat,
paromp- at 200 r.p.m and stepslesipsmuelenipassed into-thel?dcin is applied
directly to the site of infegmondidphyd t hrough the spargerg a3k the rate of
16 95 tion, and further appllcatlon i's made period- liters per mnute.
During the incubation, 35 Shisellj|dysenterige required. |f desi dB8, par omomycin
foam ng i s avoi ded by t he adfhighia YParady@ecfieeded, can be enpl, ¥ed in

conbi nation with other of crude lard an mineral -oils coftaini ng
bacteriostatic agents. Shigella sonnei mono- and dit2.gl yceri des. The
invention is. illustrated by i} fmbiowing At the.end of the incubation
period the 100 exanpl es. fermentation

culture mxture is adjusted Mxsotq@erium phlei - ~ EXAMPLED.19

pH 2 wth concentrated i l.d Twel ve liters _of a nutrient
medi um having the solid ma% J"J;%)"Eﬂetgbecrn 1'% emoved by fi¢1%a- the
f0||O\Mng Corrpos|t|0n L-nn and-the filter cake is
washed with water. Per Cent T ned wwth the main 105
G ucose nonohydrat e Bge%@%mng’”"ﬁﬂwﬁg’%b dilution ¥ ed t'0 pH 7.0,
and 15.5 liters of 45 . @ yteEsmnated purity 60—70%. 0.5 t he
filtered culture liquid is introduced into a Casein, acid hydrolyzed

0.3 col umar exchanger (1l[err] 1.D.) packed W|th Pept one

0. 25 380 m. of carboxylic acid resin which has Brewer's yeast

0.1 been prelimnarily washed in succession with 110 Corn steep
sol i ds 0.25 two liters of an aqueous solution of 37.5

g. of 50 Soybean oil neal . _ - 0. 25 sodi um  hydr oxi de
and with two liters of T :



Acet one- but anol fernentation water. The col umtm cont ai ni ng

par onomyci n resi due 0. 25 I's washed with two

hol d- up vol vaes—of —wat-er-—Sodi-uwm-chl.oride 0.5 I anq |§ .
eluted with 0.5 N hydrochgorlc aci d: 115 CaIC|un1carbonate I
0 1 T - - - b & ; R - o P X - T o .,-,_.x";_.g..- E PP
sufficient to make 100. 0 . or no paronnnyC|n and varies in pH

from6 to 7 3. \Wen the pH of the eluate begins to is placed in a 30-liter
fermentor equipped with fall below 6.0, two liters of the eI uate are
stainless steel fitti ngs I ncl udi ng spargmr";ssi m coIIected 9

120 peller, baftfes an N pes and TRe . s o ¥ gk ON
of 'the. ol Uat e, el S St by . DY, bl Bk 1 20
as i ndi cat ed, nmcm;@ammal [ zedomumy ssusst difing txm hoenik. mithe im tredmati S

cool ed and moél&mﬁca‘lt %“EOHE““% - Pum «%ﬁ g gir iy passed dfto tieat od

with 20 m . 3f s BENRERGS) ,Q’é;se il S EES, boRES et 0 by

evapor ati on | n I’fafoﬁlmxycﬁ:\/is)al @il {6 1B Oiathlead | mfnbmaigamuxs @ifure saonpoytd fa vol ume

of appr oxi mat el lespiesutfyee e‘ifect@%mecbl’! Ui"t?@ ffcula% ‘E ﬁr&c’eﬁgs of | ypwwgisat f or nm
e e

An adsorptiog CANIEH fds;;iﬁj’%;ﬂ’éf’ggpﬁ Eae IoFiRe SRPYHOR* 0. 106

sodi um hept a- cbddg straifd wiichl 26 re@iﬂMﬁQMSarﬁthtUI’e of 65 g. of 10Per Cent
797, 568 aci d- V\/asﬁt@dcsae!tlmqnartce'dox;hargewte %sol %}% d@l"“"hl"bqvl red to &8ntradh

f oani ng. the R Eﬁ’%‘gg“ﬁ% dn[ifén yei chlond D99he i ncubat e 0culture
pes |

t hus obt ai neg |p§,,éd &- th@ﬁ]melrmaicmrmcmmsm&aib&%m ina 1l[errpiinch to
I nocul ate the muwneahlsmhraetl Ifleq:)aseetd tiemit-he @Bmowhmimklordiad 300 ni . 0.867 t he

concentrat ed ?f’g “Ch E§n§’ @ g;rednéggt a‘é ch treidne, spijng ¢ ratggis ided.

S
The col um is wa%ﬁb mbxeqa Qd}sex ip  h akked Guf clrea 6 QRROSI- t i OpoW th 400
m . of vvaterzoamckxﬁlamleokeszultanmesd;lumb hawth 325 . of water 425

Per Cent nil. dflc qopta Wé’"él?ﬁda‘ﬂo The pHs ‘he lapyr Slof‘é drate
1.0 10. aquecu li%&%cg% mll)j [(n;’?é)ﬁx aox LESMI to nth HE um h ;yos:t: d:e: .
1.0 70 10 G.Lxmﬁrtufg&f albsﬁed: anecerphttba:t @tlacandfch chuip?p&ld witld spargdqgm@ mfrac

resi due, saIZSneﬂng&m PAPPERYSEh| byl %I g“‘ah"p rThc medimt sact ed
0" The'produc e S F?Mjg,a,ﬂh@,f' e tﬁazﬁiﬂo O e
0. 167 der in netshamhition laBu@t Amp. e ORane C EED Il of the deE’ﬂuG ¢ Obthifkd as 90
0.5 acetone to tlncrreseS)bbmdcremd ¢ Verlgnn 0 heesqpped- abme Gézl: e‘gs vngcaitlyo min- e

0.5 " 7o’ mpltat At TR e f°:u:’:“:‘zmr-
sufficient to rm . In nsf s;at,llbarroﬁm: 1200 fp.mYy: HQ Slfis @sed MAS the N

optical rotati aycin [setppl]cd directly 9Ghe&fite of éﬂf g 19 ¢dium theyughrthpparged ai the atezmosgasl on
st ai nl ess St e|t10 ther apphcanon is made pério

ad i_ucrs per minute. Durmgdth I‘ ‘and
the pHis a ” 5 "?ﬁm\léo&l B il Gtmert CofOBLIAT By a0 RO oAt Lo néﬁrn e base
6 N sodi un hydlbcmxanda&nsadem I on. The medi_ um @@w- zfncbldnglycerrrdes hydr ochl ori e IS

di ssol ved in watBe invngiorsis djujtaied Byith {PlHds i nae non gl?l{ure pipcutation; geriod e h¥99r 80
as a 3% sol yyi SH™PFhe sobuli@n.is poured i widhGmboratl h,f’;f‘g The

sterile rredl Um i"Bwedd likESoD a piririan nedilubi thasinge othé ﬂ:hd“nmgmaﬁl'cs&ﬁ nscmnmd- by ﬂltﬂQC uI at ed

with ten gal | ot igfowingeompnghitiai e pr ep an é‘ll}? "{‘c‘ S ithI“i’it!=¢15l or
prefer- pared a@m‘q@s&gnb,%@gt above ahgsl s "gﬁdéﬁ Ab "cand %ﬁcl."f‘(ﬂ.e %) Ra
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