Approved for Release: 2021/1 1/18 C06265251
. ] T

11 -

REPORT INFORMATION REORT

CENTRAL INTELLIGENCE AGENCY

This material contains information affecting the National Defense of the United Stotes within the meanirg of the Espionage Laws, Title

18, US.C.

CONTROLLED

Secs. 793 and 794, the tronsmission or revelation of which in_any manner to an unauthorized person is prohibited by law.

2 9 DEC 1965 (b)(3)

COUNTRY

SUBJECT

DATE OF
- INFO.

PLACE &
DATE ACQ.

USSR REPORT NO. | L)

Current Research Projects and Problems DATE DISTR. 23 December 1965
of the Institute of Chemistry of Natural :

Products, Moscow/Intense Sovbloc Interest NO.PAGES 2

in Streptothrycin, a Toxic Substance with ‘
Possible BW Implications REFERENCES

THIS 1s UNEVALUATED INFORMATION

. (b)3)
to Nov 65 % - /Lﬁm’;
-== t0 Nov 65 ” g

_ - 7 |

SOURCE:

1.

2.

3.

During his visit to US microbiological facilities in October and November

1965 Dr Mikhail M Shemyokin, an active member of the Soviet Academy of (b)(1)
Sciences and director of the Institute of Chemistry of Natural Compounds, (b)(3)
Moscow, indicated his interest in the develomment of US mass spectrometry

of natural products. He expressed a genuine surprise when he learned

that even major US microbiological research laboratories lacked mass / 7
spectrometers, and boasted that his institute had four normal spectro-. m
meters and one high resolution mass spectrometer. (The latter costs

about US$200,000.)

According to Shemyekin, his: institute is ené;aged among others, in the
following research projects: Y

a. Application of mass spectrometry to amino acid sequence
analysis in polypeptides. '

b. Classification of actinomyces using chemistry of the cell
walls = -

¢. Biologlcal effects of DNA and its breakdowvn products. '

~—~——

d. Research on streptgtﬂcin. , R

To underline his vivid interest in streptothricin, Shemyakin brought
with him a hitherto unpublished paper written by Professor A S Khokhlov,
deputy director, and his co-worker, Dr P D Reshetov, Institute of the
Chemistry of Natural Products. Shemyakin stated that Khokhlov and

his associates have been working on streptothricin, a highly toxic
'substance, for several years and that they needed US streptothricin "for

comparison.”

As is known, streptothricin was first reported by US investigators in
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1940. After two years of research, streptothricin was declared nephro-
toxic and it was agreed that further study would be useless. However,
the researchers also found that many peptide-like antibiotics related
to streptothricin have varied biological activities ageinst both
Gram-positive and Gram-negative bacteria, fungl and viruses. Since
some US microbiologists felt that various merbers of the streptothricm
family of antibiotics may be found non-toxic and may prove to be
highly important antibiotics, research has not entirely been abandoned.

Judging from pnvate requests made by Soviet, Czechoslovak and Hungarian
microbiologists visiting in the US during the past few yecars, there

" appears to be a concerted effort on the part of Sovbloc researchers

to obtain samples of streptothricin from their US colleagues. US
nicrobiologists recall that a Sovbloc visitor indicated his interest
in streptothricin in connection with his research in the field of
equine encephalitis. Several US researchers are convinced that the
Soviet and satellite work on streptothricin has DW implications.

Shemyakin's institute i1s not doing any work on ergot alkaloids. However,

a new research organization, the Institute of the Biochémistry and
Physiology of Microorganisms, Soviet Academy of Sciences, now located

at UL Vavilova 18, Moscow, but scheduled to move into its own bullding

in 1966, is conducting some work on ergot alkaloid production. The
director of the new institute is Dr Nikolay Yerusalimskiy_ , & former
deputy director of the Institute of Microb:.olow, Moscow. Ierusalemskiy's

deputy is Dr Georgiy K Skryabin.

The work of the Institute of Chemistry of Natural Products is determined
by the following criteria:

8. The research problem has to be 1hteresting from a biologicé.l
point of view.

b. The problem has to be of chemical interest from the point
of view.of chemistry of new products.

c. The problem has to have practical biological implications
since funds allocated for fundamental research are limited.

The institute's major efforts now center around natural product research
for which more funds are avallable than for work on synthetic drugs.

Shemyakin's institute has only & small, irisignificant projéct concerning
Soviet "popular" medicinals, and as a rule, Soviet microbiologlists have
a lovw opinion of Chinese Communist research efforts in this field.

One of the top priorities of Shemyakin's institute is research on interfexron.
Soviet researchers are of the opinlon that interferon which has been
investigated by several US scilentists could be important in virology as

an antiviral and, possibly an antitumor agent. Some Soviet sclentists
believe that interferon may be involved in the prevention of tumor.

However, they admit that they have been hindered by assay problems.
Shemynkin reguested several US researchers doing work on interferon to

help his institute with the solution of the assay problem.
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TH® PRESEND STATE OF INVJSTIGATION or . . ‘
‘ . STREFNOMRICIN ANTIBIOLICS "o

4

Prof.AsS.Khokhiloy end P.D.Reshetov C
Institute for Chemistry of Natural Product:a, . :

S ’ ' [ .\,.

' .. Microorganisug producing stroptothricin and related .
.'- anbiblotics aro wvery: widespread in nature. Subatances belong=
" 4ng to this class are frequoently encountered by all engaged in

,'ucreening tosts for now antibiotics from actinomycetes. | "1'

.their delayed toxlcity which becomes apparent only on prolonged
. ‘administration have time and again attracted the attention of

“4h¢ research workers to these compounds. Streptothricin -

“the parenb compound of thia group an\i ite best known momber was
discovered by S.Waksman and H.B.Woodruff in 1942. leter a , 1}
numbexr of ,Yscam;ﬁy purified antiblotic preparaticns with pro-
‘porties similar o the stmptot?ﬂcin was described, However
4in the majority of cases the Lmd nfinod themsolves only
‘40 gonoral desciiption of nonhomog;eneous pfOparat‘Lona to

' which they gave new names orw L"?usuaul.ly on in [ eufficient
g;rounds) En-&eirt%%» Qi"/thiam presen@ strapt:othricin o

&‘/m’ﬁ{hfﬂm about 70 a a, which ,howeve:’, &8 our -
studlos havq ahown)are without rational basis. B )

The struoture of streptothricin was eastablighed in
1961-1963 as tn& result of oxtensive work by Amorioan and

English groups)g® soie% e .
. Eﬁ!p r-_.m‘:., ("-'-17.

L
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It is not‘ei worthy that stwptomycetes produce strep’co-

~+ thricin free of other antibiotics of the same group; this
o greatly facilitates 11:3 isolation and purification.

"hvvaJ M’V(/‘

C ﬁmost ﬁg:sma# proposau.s were made) aa_im(ﬂ'f\v:‘a

1 structures of stroptolin, | (Hﬁm.Oarter, BeEevan 'I.‘amelen),
| rocemomyein O (SeTakemura), and partially of roseobhr:l.cin A

(goto et al ) and geonwcin (HeBrooimann)s However, our in-

' ..  vestigatlions have ahom,’bﬁ'ﬁeme structures £6.b6 eithex inag-

curate, or (as in the casa of racenomycin 0) lecking .o M%- aoun&

' vasis, This is probebly due to the fact that the preparatﬁ.ons,
_ gtudied were mixtures rathox then individual, compoundss

It must be emphaeized. that the 1solation of individual

atreptothricina {rom crude preparations was for Iong/a—very
aifficult tasks All spreptothricins are insoluble in r_xonpolar

solvents (practically they are soluble only in water), they

_are unstable in acid and alkaline solutions, and at elevated -
' temperatures also (ﬁ&ﬁral mediumj they display no characteristic
.bands in the UV-spectira end S0 on. We have found, that di.fferent:

sbreptothricins, ‘when obtained in the«individual state, are
almost indistinguishable from each other in many of theolir prw

' perties - for example with the exception of only the most \

eimple atreptotzhrioin F, Lese atrept‘ghriom iteelf, they have |

-
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des of 1nwestigator iR selootivig methods for fractionating the
"atreptothricina. Preparative partttlon chromatography on cel~
1lulose in 'butanol-opyridine-oacetic acid-water (15.10:3:12) 1)
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the samo IR - spectrum. All this greatly limits the poasib111b~ -

" vent system used, for instance,in the separation of the compow

~ %lonss The optimal K values were found for adsorption of the
" antibiotic on carboxymethylcelluloae £rom 0s2+0+4 molaxr solu~ =

See ﬁ%guf

3f 1ed us to the assumption that, perhaps,the other streptothricing

. On these grounds we believed ion-exchange chromatography might“{
“prove o be a sultable method for fracbionatf%g of the atrepto-

“tions of sodium chlorides S

nents of racemomycin and antibiotic A-8265 proved to be very.
1&bo€?us and of little efficienéy)and did not receive wide appihgw

‘cation, Henes the £irst stage in our investigations was the =

elaboration of mothods for the igolation and purification of

’

1ndividual streptothricins, on a preparative scales . e
The different basiclties of streptothricin and atreptolin

Tyt

diffor from each other in the number of free amino ETOuUpSe

. i ¥

-

thriein preparations. Fox rational selection of the fractionas’
tion conditions we £inst determined the distridbution coeffi- b
olentas (K) of one of our crude preparations-grisin (grieemin)»',
between the carboxylcontaining ion-exchange resins Amberlite
IRC-50 and'carboxymethylcellulose (the sodiun form) and solu~

TPV S | S )

tions of sodium ohloride and sodium acebate of vaxrious concentrawg

The analytical experiments (with a column O.,9cm diameter
and 40 cm long) showed that under such conditions this mothod,

‘'was highly efficlent.

'
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By these means all six antiblotios which were found to e
be simultaneoualﬁg'present in the mixture, could be relidbxy

soparated.

-

lulose in a sodium chloride concéntration gradient formed the

Thug, ion-exchange ohromatography on carboxymethylcele-

basis for a general scheme we developed for the isolation and

overcome obstacles presented by the sémilarity of .the prOpertiea

. of these antiiblotics. _
~ The 0perationa uaed in each stage of the purification are
given in the following scheme, but some of them reqnire oxplana~  :

.‘ tion. ' ’
Stage in the 1solation and purification of individeal

| streptothricinss

3 Prxncipgal stages in the
’purification procesa
’logreliminary'purification .

of erude preparations

\2.Fractionation of crude

44 Furthor purification of
obtained compounds

\

.t bréparations : -
"3.Is0lation of individual -

'

' purification of streptothricins gad In this way we were able- to
|
|
|
i

Corresponding operations,

l.Treatment with active charcoal
d+Freparation of plcrate and its - »
.+ transformation into hydro/chloa L

ride

.l.Ion exchange chromatography on:.

| capboxymetbylcellulose '
le«Adsorption on Amberlite IRG—SO
"atreptothrioina from eluauoa 2.Desalting of ion exchange restn\‘
3eDesorption and drying of anti~

blotics

dePrecipition aé the piocrate and
transformation into the hydro

‘ehloride
Approved for Release 2021/11/18 C06265251
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| 2.IFractional precipitéﬁion
3«.Proparation of pure sulphates
~ and oxalates. |
After 1solation from cultnx{é?f’ broth streptothricin prepara
tions usually contain pigmepted impurities and certein amounts

of inorganid salts so that they must be subjectod to a preliminas -

1y purification.
‘The results of the chromatography of four preparations at .
optimal charge of the column (griaemin 5 mg/ml,phybobacterio— [

| .nycin - 2 mg/ml, polymycin and anti'biotic R 4714=12-1,5 ms/&ml)

are given on the next slide, , : ‘
Bocause the quali’cative and quantitative composition of _
the orude streptothricin mixburea dependas on the fermeni:a{:ion ‘o

conditions, the fractlionation was sometimeus repeated as a rule

using for tho first fractionat:l.on maccimal chare;es of columna,
for example for polymycin upr 06 mc,/ml.

The fractions were analysed by measuring the optilcal den-
gity et 215 mj;(,wbich is a linear funotion of the concentration

cina were disaolved in 3«5 liters of 0.2-~0,3 molaxr solutlons of
sodium chloride, 1.00 the ratio by weight of antiblotic to So=

{

‘of the compounds. After fractionation the separated étreptothri-' :

dium chloride thus being abou’c 1 to 50, Concentrating and desait-—-

ing were achieved by a.dqsorption on tle sodium forme of Amberlite
IRC~50, However the preparat;'iona obtained at this stage still
contained small gmoun‘cs of sodium chloride and traces of inac~

»‘ tivation productss The neutral gulphates and oxalates of the
~ streptothricins were prepared by means of thoroughly washed

)
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" £inely ground (400-600 mesh), of anion-exchangs resin Amberlite
IRA~400 in the apprupmata (sulphabe or oxalate) form. i
. Az a rosult 18 chromabographically pure streptothricina ‘
b ~ ‘belonging to sixz different typos of compounds wore obtained

‘. . £ron £ive orude preparations = polymyein, phytobacteriomysin,
' Jepancse antibiotioc racemomycin, grisemin and antiblotie

B 4714-12
All compounds, belonging %o the series A to E have tho

' same c¢haracteristic IR-spectrum with strongly marked smide

‘oonds: 3250 1658,1563 and 1310 ecm 1’. The IR ~spoetrun of

' stmpto‘chricins belonging to F-type diffors only by the absence

of sbsorption band in the 1563 cn -1 roglon, Table 1 givea the -

Table 1-

i s - B e ]

Opﬁical activity of streptoﬁhricin. antiblotics

1

Name t [e{l-, of atreptothrioin hydrochlorides
of initial pro-i (9 99 in methanol)

- paration

A BB € D E ¥

Polynycin - =92 =946 ' ~8,7 _
Paytobacteriony~ - S x) | wl2,8 =«21,6 x) .
¢in R ’ o

Grigemin . N o “21,0 X)) =357
Mﬁigégﬁgg v | a12,2 =22,0 =36,6 =344
_ ftreptothricin ' o _ ~42,0
. Btreptolin o ' ..22'0"")

| optical activity [o(] of the ma;]ority of the compounda obtad.nedo |
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were determined only a.pproad.mabelyo

| 'xx)Data from the literaturc. | -

Hai

o -32) These oompounda woro sbtainaed i.n small amounts and. their @’Jb

A very important charact:eria’aic of streptothricin compounde _

18 the nurber of f£ree amino e;roupa in their molecules, which
 doterminos tholr baslcity. E}o determinaéﬂn of tbe numbex of

froo amino groups we made use of a method described in the -
'beram based on the electrophoresis of Ne3,5-dinitrosulpho-
phenyl derivatives (DNSP) of different degress of substitutions’
The use of DNiSP~dorivatives for this purpose has the advantage

 over that of DONP-derivatives in high solubility of the DNSP-de-

caneflutal.
mvatives in aquooua elootrolytes and in ;}usnp. of 2 unit;is of

charge for each substitution. Howevar, preliminzxy experi.men’cs
revealed that the interaction of potassium f=chloro«3, 5—dinitro~

amine was accompanied by partial inactivation of the strepto-
thricins and led to extra spotis on tho clectrophoregrams. In
analysing the electrophoregrems thase extra spoba could boe

 excluded by comparing the mobility DNSP-dorivatives of the six
 yypes of streptothricins with that of thelr inactivation pro-
_ Guots obbained by troating antibiotics with dilute mineral

aclidse .
It was therefore possible to interpret the electrophoreg-
rons of DNSP~derivatives of streptothrioins as followa, The

' strgptothrioing with two free amino groups (streptothricin R)

can, hbwevor, take up three equivalents of acids Therefore its

‘DNSP-derivatives on electrophoresis in acid elaectrolytes must

'

Approved for Release: 2021/11/18 C06265251
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have charges of +1 and ~1 rathor then O and 2. And in fact .’
these derivatives are readily notvicesble as two intensely ‘
¢colourod spots, simmotrically situated on both sides of the |

'‘zero-1inc, . -
\ These conclusions were of e¢ssential importance in analyzing |
',g;:f the olectrophorograms of DISP-derlvatives of the other anti-

bioticse In this way 4t becamn possible to determine the number

of froe amine groups und the basicity of all six type‘a of strapto '_

thricins ( soe Table 2)
o | Teble 2.
Elootrophoresis of DNGP-derivatives of Streplothricins

thricin 3 tar on the electrophoregrams igroups  sbothad~
‘ R , t sc¢ins
- y | . .t oa
F o ‘-.x+1‘;-1.. , o . 2. "'3 -
B +2 9 L -2 3 4
D 43- 4L el w3 5 fe T
~ N :
G i 42 0 =R - 5 - -6
B 45 43 (=L w3 5 6, 7
7 8

R Y

-~

Determination of the basicity pernitteda more dotalled .
charasteriotie of the predominant components in the crude pro=-
pavations.The very h;ygeoampic amorphous hydrochlorides of
thess compounds were transformed into neutral sulphates and
oxalates by means of the appropriate form of the anlon-eX~— .

! .
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~ chango rosio Amborlito IRA~4Q0. Being eomowhat loss hygroscopic
 i thoso salts stlll v/ f%tain polar colvents, whicly considerably
| effects tﬁo analytical dabas Drying at elevated temperatures I8
.;(about 80°~100°) of the atroptothricin salts (oxpecially of the :
- sulphatee) is ‘excludod beczmae of thoir instabllitye o
- The oquivalon’o wolghtis of many stroptothricins were deten- C
. nined by oxidimetric titratlon of oxalle acld, prelimino;ixy '}N
+ . precipitated
. ' -us to determine the molecular welghte and emptrical formulas of g
a; number of entidlotics (sce -ﬁ!able' 3)e |

' Some propertios of the streptothricinse :

. Approvea for Rgﬁlea}se;‘202‘1/1 1/18 C06265251
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as tho calcium salt, The results then .lcn allowed

Table 3.

a2 LT

riomycin O 183.5~185

ToT5aysin B 181~183
Folymyoln A 181-183  216,5 1496

P . n ..
ST s L3, . 4 Sarpezarsy
AL e MY = el 2T 2 T e S

215-217 176
216-217 1393

,.] Antibiotics:Molting points ° ¢ Molecular :Emp irioal fore {

s(with decomposition). weights ofzmulas of the o

! t , 3 oxalates .stroptothrioin o

S | . ‘ 1 I S

foxalates ‘sulpha.teq found|cal= : oxalates . . ]

: v T loulatd o

3 l : . . ed 3 o '

Phytobacto~, S . A

riomyolin I 178,5e180 E :

Antibiotic - - o o | K

N474-12 B -279=18L .. T T : }

Grisemin F 179-18L - v, . .. 634 655 Ic;g@/gog. ,5@/404'/*52

. Phytobaclcw Lo . . T :‘ . . ‘

ﬁﬁyom D 184186  214-215 1040 1001 %/;g—g%%'%@&‘} #o

Grisemin D 184~1as"“ ‘_ - 1015 100% G,/ Hs"%a G 25 ARG
Phytobacto= ’

1174 G My c;/_:;o, 40

I3 GalyMieOra 35 G457 |
1520 Cyoh oy 550 ¥ G ’i’zé% #0
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 acid-water (30:10:12). Four nin%ydrin—positive compounds were

' pounds (in the order of increasing valiues of RE) were identi£1~
‘ 3 od as stroptolydin, I~B8-lysin, hexoseamin (probadbly, o/-oD-g'u.lose- 3
’ mnine) and 1,6-nnhydrohoxosocamine by comparlson with the hydro-
llyzate of streptothricin and with authentic samplos of Ie-S-lysin ;

" 1and the different baslcity of tho six types of si;reptothr:!.cins

| rasiducs in difforenb stroeptothricins by the automatic amino

. positive compounds, including amino sugsrss Preliminarily

\, Approved for Release: 2021/11/18 C06265251 !
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Qualitativo determination of the componentis in the hydro~ ..

lyzates (6n.HC1, 105° & 1° .24houu) of representatives of the six :;

types of streptothricine was carried oub by radial chromatography
in four solvent systoems:l)vutanol-formic acid-water (75:15810) ¢ vt
_ oy

: a)but:anol-.acetic' acid~water (101214); 3)butanol-pyridine-aceti-

ie acld-wator (1581083122)% 4)methyliethleketone-propionic

found in the bydrolyzates of all six antiblotlcs. These com~

, . ..
[
B . O

and stroptolydin, as well as by characteristic colour reactions
(Elson~Morgen, -Weber and o’ohers). In the light of' thess data

W TR At e

tho only reasonable explanation of these observatlons is that

| difforent antibiotics have different rabio ‘of residues of these
compounds in the moleculess To be more oxact tho stroptothrici.ne 1
' may differ, for example, in the number of diamine ac;d residues j
as in streptothricin with one I~B-lysine residue and s‘creptolin,» 3}
PN

which according 4o Amrican‘ investigators contains two ‘rosldues

of this acld. ' ‘
We dotermined the ratio of amino acid and carbohydrate

i Dumatehe L

acid analysor according to a similar to the method, deseribed
by Kominz for the analysis of complox mixtures of ninhydrin- i

streptolydine/_l:—ﬁ—-lyeine and 1,6 = anhwdrohexoaeamine were e K

4
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‘4solated as the hydrochlorides from a hydrolyza‘ce of ph;y'bo-

bacteriomycin by partition chromatograplv on ¢ SR .4,.'0911{3.-

Jose in system I, Analysis of the i‘ractior;s was performed by
" horizontal paper chromatography in system.two at elevated tem-~

“wlth euthentic samplos and by colour reactions. The calibration

. of chromatographic column by means of reference subscames 13

t;hese slx an‘t:ibiotica are given in Tablo 4,
Table 4.
~

Compoaltions of six: types of' stroptothricing

1}

: Gleavage pro-

ducts : s

r R : 0 : B ‘A

Nucber of residucs per 1 mol of streptothricin

o peratures Tho compdunds obbainod were characterized by comparlisen |

l shown on slide 8. Analyt..z.ual data for the hydrolyaates of the six
| /4"}(‘53._?'" ' “streptothricins are given on siide 9.
' | The anino acid and cw’bchydrate composition calculated i:‘or .

-

““"“”“‘“D‘ .
=)

H
:
2
3
L

I IIV I ITs I I+ I IXe

s s o oo

II

)

X I

oY

I-g-Iysin = 11,0 17:2,0 2:3,0 3 4,0 4: 50 5:6,0° 6
Strepto]&dih\ -:0,63‘ 'lr'aO 83 1 :0 86 1 :1 05 1:0 87 1:1 07 1
. Aumonia 'fbﬁaqim911m831w9711w1:1n1
Total sugars* 20,413‘ 1 :0 463 1:0 516 1 0 5e§i 0,613 1 0,6801

" Doval ouzars 10,66 - 10,56 10 160 10,55 10,70 :o 63

(pox sbropto- 3 ! 3 3
- Y4dine residuet : e : : s :
% t vy : s :
l.6~Anhydro- ' ¢ H $ : s H
hexosamine :' 3 R t t 3
* (per hexose s Fs s P :
" amine residue)i 2, 11 1,96 1,99 11,98 32,08 12,10
¢ g g 3 :

LY
-
T e
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- II-Roundgd p;ﬁ'i’l’numbcr =

f;gtransformed'by hydrolysin into the anhydro derivative was dec

ol termined. The constant value of this pa.::'c for all the antibi.ot-’_
' :,,', ics invostigated by us testifiea to a certain extent to the :
ident;ioal nature of the amino gsugar in these components, - ..

question gave practically the same ratio (0,6) of hexosamine ) ,

- a.nd streptolidine rosidues, which is evidence of a constant '

| . (circa 55%) vield of amino sugars .’m the hydrolysis of each
- antiblotics Since in the hydrolysis of streptothricin, which

_ bll,a) it has hw concluded Lhut the antibiotics all con‘aainad

| the antibiotic streptolin which according to itis propexrties ..°
belongs to Yype D must contain three rather then two I~5-1yeine |

residues as had been assumod by American and Enblish inves-

0011{581\712010 rather then o éII%Nloog.Hence the reoults obtained.

Appfoved for Release: 202_1/1 1/18 C06265251
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I -Exporimental'of rosidues

e I

1

As a rosult of thegse investigations the part: of hexoaamine

It is seen from Table 4, that all the stroptobhricins in |

contains ono molo of amino sugar the yield is tho same (about

one hoxogamine rasiduc per moles

The composition of the six types of atrpptothricins given
in Table 4 confirms the esrlicr deduced empirical formula of
stmptothriciﬁ and satiisfactorlly explaing the monotonous al-
toration in the firopexrtles of the other antibiotics of this ‘ {
groups On the basis of these data we may draw the conclusion thati ,ag\

y .
tigators and that it should have the empirical formula

A I 3 Rl e P s Ap‘..b.r )

and data from the literature concerning the saqunco of tho
moieties of the streptothricing led us to the conclusion-that

Approved for Release: 2021/11/18 C06265251 T &
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the structure of all eix types of streptothricins may be ax-
pregsed by the £ollowing general formulat .

}(‘) B n=1~‘
; HO ‘___O\W"'\ /L) D na=aj,
i( /{ . Y &){'{ C n=aib
: B =
I, e
ZZ&)quéﬂzchzgc@gﬂﬂiZV il
\ ) ¢

~ Based on the chromatographic investigation of over twexity
s‘drepbothricin preparations and comparison of the results with

reported data we concluded that all the described crude prepa=

fig.8

rations of streptothricin antiblotics contain the six above-mens -

tioned compounds in different proportions. Ve pfopose to .- '
[J

‘name th{h\sfsix componentas streptothricin A,Streptothricin B,0,

'D,E and P, Thus pleocidin (USA) and racemomycin (Japan) conalst

of streptothricins D,B and ¥, goomycin (West Germany)- of B,0
and D, nurseothrd.cix; (East Germany) of O and D, virothricin
(Bast Gexmany) ~ of D and TFe | -

The distribution of différent streptothricins in nature is -

- Ceent — -

given in Table 5.

| | \ o
Distribution of streptothricins in nature

. ¢ .
Types of strepto~: Porcentage of prepara=i Percentage of com~

thricins based ons tions,containing more : ponent in prepara-

the Rf values : then 7% of component ¢ tion
oy * .

A ' 13 s 7108

] 3 a)
B H 37 s 30-20

| ] e
¢ 't 53 : - 10-25

t .
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R ; . ' . - 14 -~ "
CD ¢ 90 "t 30-60
1 3 '
: 35 P 20152 _
F t £ 15-50")
- $

!

1) Excopting polymycin which contains sbout 407 of this component

2) Excepf:in@; polymycin and goomycin which cortain whigh=6le
baﬁ@ 40% and 30% of thﬁa componant, respectively..

B)Excepbin,, pleocidin ancl :r.'ac,emonwcin which contain about: 30%
of component B ' a
4)Streptothriein is 100% «,onr')onent Fe

The question aboul the chomigal nature of racemomyein O

tory, that the preduaing straln lost the ability to produce Lhis
compound, g0 that atraigm%.‘omard reinvestigation of its pro-

mycin O s ' not an d.ndi%idual suhe’ca.nce, bu‘a a mixture of |

streptothricine. '
Special attention is merited by the a.nti'biotic roeeothricin

: A, which we believo to ba d.dentical to streptothricine

Accordj.ng to Japanaso authors this antibiotic was separa'bed.
from the acoompanyinc; procaothricins B and C by counter curront
distribution in the sysltem n~bubtanold -~ 5% toluenesulphonic ‘acld.

~ 1s not so clear, because accorfiing to published data it diffei'a"-._
grom obher streptothricine in containing instead of gulosamine ,
_ gglucosamina and also racemonic aldehyde. Professor Taniyama
J.m Nagaaaki University told me during mzr visit to his lsbora~

. perties was not possible. It ig not fully exoluded, that racemo=

' Fox long it was assumed to be an individual substances The empi~

pical formula of roscothricin A was determined as 0383651115916*” '

6HC1l. Tts acid hydrolyzate contained streptolydin (which re-

Approved for Release: 2021/11/18 C06265251
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cedved tho :apeciﬁl' name roseonin), L—B-lyéin,‘. hoxosaming

(probably idontical fo D-gulosaming) and"z'a. compound (tdontical.

in its propertias wiéh R-guanyl-stroptolydyl gulosaminide, . ..

Basod on the analytic daf:e. and potientiomotric titration this

~ compound was erronoously aosigned the doubled empirical fomula.

Oy T 00y 50 GHCL=2C; SH T 5057+ 3CL (compave with the Zormula
: 012H23N507.3HCI) and tho .f.'ollowlng gtructural formulat . '

e A et - e e - B

_ .
- T BRI T e D BN T el :.. gt

- E cp” CH N, -
| l J /S  CoM O . .
| cncn-ca—cn-cn-mx—- : , - - ,
2 \\ o C r
oH oM W& | R

4 Accordingly roseobhricin A (which in all its propérbies "iav'.‘-t‘
_ very gimilar to atreptotku*ic:in) was aseribod the part:i.al skruo-

{

wh.!.ch, we too believa to be erconcouss

. turo B ' @- A B -~ .
e (-‘“-"-0 Y /C‘:' “C‘é‘{a% e ] :"' . ;
chovanency o[ lo- "o
o OHOH/Y/{ AL -' | T
e cowmcz-fcwwm{ R ‘ ' "
It mum; bo pointeff the all arguments in favour of this | \
structure, ars. in good accord with the formula, somowhat lator ‘\
. proposaed by American scionb Letn foxr streptothricin,. ! . ,‘\'

| In 1958, in a comparatwo chromatographic study of a number. of‘
stroptothricin preparations 1t was shown that the main coaponent ;
of roseothricin A was iden’cical in Rf with st;reptothricin, and

‘ahe ninor componont with streptothricinic acid -~ the product of ‘| :
inactivation of streptothricin. In subsoquont papers it was Bhovén_‘
that; the coincidence of the Rf ‘values of éompounda obtained i’rom'-x

Y
‘ﬁ‘
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tothricin was not fortultouss Theso preparations (for example p\

\ . diffevcnt crude stroptothricin proparations with that of stwep~ -,

| ;plcoczdin I and anLIb&otlc A aausnI) were roally identical with i
. sbroptothricin, |
Q Taking in to consideration all these data and the oclosa
- gimilarity of the p@opérties and empirical formulasjit is ‘

. }\. g f " ‘peasonablo to conclude that the maih"component of roseothricin
Loy »_d- A actually is stroptothricin,

,4\_

" Up tt%i ‘the present tlmevthe stGCtothricina have been vexry
1itt1o inwoutigatcd in othor aspecltaos Thus there are almost
. no-data on thoir structure = activity relationshipsq~ﬁn—thc-
" . : G, --éblemaallow me to shoét;gé
' .’f ;’lfol1owing tdble, which presean the activity of different strepé.
‘.: ‘ °'tcthricins ageinst a number of microorganisns. AS one can see
‘ "”_l'from the table, aﬁreptothricins with long peptide chain are

'L‘l more active then the firet members of tho series.

. Tdble G
Antibacterial activity of streptothricins

Wieroorgandems . Minlmal inhibitory consentrations (31%&)

¢

pt m % »p. fc ; B i A
Bhaph@aurcus 209 t 36 ¢0,3~0,5 & 0,05+0,1 :0,05 : 3~7.10"3 :5.:1.0"'j
: : : : : .
Staph.aurcus B 5 1~ 5 - 5 St 0y 3=044 50,3 : 0,2 :0,03
‘Sarcina lubea  + 5 3 5 ©405-0,1 ;0,07 0,05 .. ;0,05
Bacillus subtilis ¢ -9 ¢ 2 & 0,4 30,20 0,03—0,0?:0,1-9,15~
1'icobact.phled P2 2 P01 - 110,05 o,00 © }0,03-0,07
B.coli t 37 ¢ 18 : 0-18  :9-18 1 9-18 16=7. ...
Sacch.corovisiao | 50 ;18 ;2 © 1,5 0,5-07 10, 1~05
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Thora are practically no data on the mechanism of'bio-
synthesis of sbroptothricing or on the influence of Lermenta~
#ion conditions on the formatu‘.on of the diffexrent types of °

these compoundae Such Invastly ations are now in progreas in

ou:n lahoratorys
" Thils thon 48 the presont state of our knowled:*e of th:.a
vory peculiar gmoup oi‘ antidblotics.

In connection with our studies we are very onxious to

. | obtain aleforen stroptothricin preparations, especially $hoso

 gonbtoining new or seemingly now components. We shall he vez-y
. grateful to aJ.JL those of our colleagues, who could furnish us

_quest allow me to finishe _ o
N - Thank you fox attention! .

q,_,, wé
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