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. SOVIET COM\/IEN‘I‘ARY ON US MICROBIOT,OGI’GA:; RESEARCH |
[Fo1low1ng is a trans1atﬂon of an article by Plofessor G.
" F. Gauze in the Russian-language periodical’ Vnstnlk

Akademii Meditsingkikh Nauk SSSR {Journal of the Academv
'of Med¢cal Scnences UoSR) Mbscow No 3, 1060 page: 78-8 ]

"The 1nv1batlon extendpu me by the Un1ver<1ty of CnlCng to
parEWCLpaue in the Juo*lep Darw1n¢ﬂn Se391on and to lecture at Yale
and Corriell on the theme "Ways of Finding New Antibiotics" provided
me with the opportunity to visit America in November-December 1959
and in the course of a month to ‘zequaint myself with a number of
scientific centers in Uashlngton New York, New Haven and Ithaca
which are cowductlng research 1n the flela of m;c“dblology and the
study of antibioties.

In the beginning of Novenber 1959 the seventh anmal symposium
on antibiotics, organlaed by the Journal "Antibiotics and Chemotherapy,"
was held 1n Washlngton ‘At this symposium about 300 reports from 23
countries,’ 1ﬂc1udlng Czechoslovakia and Polard, were read. The organ-
izing commlt tee for the conference ‘selected about ;50 erorts 1o be
read at sectional meetlngu, the remaining repo“ts were not heard, but
will be publlshed in the peri od*ca‘ literature. ~ The fo;‘ow"ng sec-
tions made up’ the symposium: cllnlcal application of antibiotics,
including the’ observation of side effects; the use of ant1b¢ot;cs in
pediatries; the problem of resistant strains of staphylococcus - In
addition, there’ were sections on new antﬂblotlcs an+1fungous and
antlcancor antlbloblcs Special sesswons were devoted to methods of
determining the sen01t1v1ty of microorganisms to dntlblotlcs

Among the new antibiotics described for the first time in
1959, the following déserve mention, Aspart001n is a new antibiotic-
polypeptlde, formed by a special variety of Actlnongves It re-
sembles amphomycin, but is easily. distinguished from it on paper
ch?'omograma Aspartoc1n is made up of avpartlc acid, glycocoll,
proline, vallne and a fractlon of fatty acids. It 1s interesting
to note that pnosphat@o inhibit the biosynthesis of thls antibiotic,
Aspertoecin admlnlstered subcutaneously or intravenously possesses
a chemotnerapeutlc action specific for infections caused by patno—
genic coeci, Given orally, aspertocin has no effect. B

Fervenulin -- a new antibiotic formed from Actlnomyces, it
is a yellow, crystalline substance with the empirical formula
CrllgN50s, It exhibits a slight chemotherapeutic effect.



Streptozotocin -- a new antibiotic from a culiure of Actino-
myces with a broad--spectrum action, it has the empirical formula
C14Ho7N5012 and contains in its molecule the aitrosomethylamide group.
Thls antibiotic exhibits e pronounced chemotherapeutic effect in ex-
periments on animals with respect to pathogenic cocci, and also to
bacteria of the typhoid group and Proteus, Bacteria resisiant to
other antibiotics are sensitive to streptozotocin., However, upon
contact with streptozotocin, staphylococeci and Proteus quite readily
exhibit resistant forms; the speed of this procebs belongs to the
"streptomycin® type

Ryphomycin is a uomplex cf a number of 51m11ar antlbloulcg
from a culture of a new strain of Actinomyces. Toxicity is low and
it exhibits chemotherepeutic activity in respect to pathogenic coceil
and mycobacteriea, Ryphomycin has been used in the clinic for staphy-
lococeus ;nfect;ons being adm*nlbteredvlnuramuscularly. Results
were positive,

Parcomomycin is a broad-spectrum drug and exhlbltu p;onounced
chemomheLapeutic activity in the case of cocci, gram-negative bac-
teria and intestinel amoeba. A clinical laboratory study of this
antibiotic in more than 1,000 patients showed that it assimilates
well when administered olalxy, end combines lov box1c by wi ith hlgh
antibacterial and antiamoebic activity,

Summing up the results of this sectlon of the symn051um's
‘work, it can be concluded that the search for new, eifective anti-.
bacterial antibiotics is continuing to develop success?ully, ard
that 1959 saw the discovery of a number of new, effective medicinal
preparations. In evaivating the results of this work it should be
noted that it is the result of a year's work by more then 20 scien-
tific institutes in the US conducting research in the creation ol
nev antibiotics, B o S

Among the other antlbac erial antibiotics rigtccetin received
favorable notice; the crjstalline sulfate of this drug is adminis-
tered by intravenous infusion ir serious szapnylococcus infections
in infants and juveniles, Another of these antibiotics wes yggggz
mycin. Kenamycin continues to be used with success in the treatment
of peritenitis and various ﬂnfectlons caused by pathogenic cocei and
gram-negative bacteria, ‘

The outstanding success of the antifungous antibiotic PTIQLQ—‘
fulvin was demonstrated at ore session, where seven reports were
heard on the clinical testing of this preparation. . Treatment of
trichophytosis and certain other dermatomycoses by galseofulV¢n,
administered orally, proved very =ffective. In doses of about 1
gram a day this antibiotic cxhibited a systemic effect. It con-
tains keratin and makes the skin a completely unsuitable mediuvm for
the growth of dermatophytes belcenging to the genera Trichophyton
and Mlcrosporon




Among the new anticancer antihiotics is stréptonigrin, formed
by a new species of Actinomyces. Crystals of strepionigrin appear
as brovn i ectangular flakes, with the empirical formula Cg,hAOOSNZ,
and have the properties of qu1noneu.’ Streptonigrin exhibits an anti-
bacterial eftect and markedly irhibits theé growth of adenocarcinoma
and stralns ‘of human cancer transnlanted in rats. "ith respect to
Crocker's sarcoma and lenkemla in mioe, this oreparatlon exh1b¢tea
only moderate effect.

Dlazomyc is formed by Acblnomyces and belongs to the group

Ny “of aliphatic dlazoketones This antibiotic was obtained in crystal -
line form; it exhibited a ‘strong inhibiting effect on Crocker's sar-
, coma and adenocarcinoma in experiments on animals.

Significant new results were obtained in 1959 in the study of
entibiotics of the tetracycling group. . In cultures of Actinomyces,
forming tetracycline, a mutant was observed which formed chiefly
dxmethylchlortetracyﬂllne (DNCT,. This preparation possesseés coi-
siderably greater stablllty and act1v1tv in comparison with tetra-
cycllne and therefore ethbltS a superior medicirial effect in smell
doses., As a resuln this preparaulon p%odacea feweﬂ 51de effects
than tetracycllne

_ Considerable attention’ wes devoted in 1959 to obt ainlng new’
variants of penlclllln through synthesis, In this case the "nucleus"
of penlc*llln {so-called penicillic acid) is prepared by biosynthe-
gis in mold cultures, subsequent chemical combination of the side
chains convertlng *t into new types of penicillin, -In 1959, one US
institute for antibiotics obtained over 500 new synthetic Demc:xll:mu
for the purpose of discovering among them Droac-spec trum types. Ac-
tively being investigated is the problem of whether the addition of
new side chains to penicillin can lead to the creation of subatances
active ageinst viruses and tumors.

‘Besides the visit to the antlblotic dlals*on of the U3 Depart-
ment of Health in hashlngton, headed by G. WELCh and D. Grove, who
organize the annual symposiums on antibiotics, of con51oerablc inter-
est was the work of the Naticnal Center for the Chemotherapy of
Cancer in Wash¢pguon This center, dlrected by S, Sessoms and R,

* Coghill, is part of the system of the national iqst;tu+es of healtq
uader the US Department of Health.

- The search for new products of the metaboiism of mlcroorgan—
isms, posse351ng antitumor activity, is organized in the focllowing
manne¢. The raw materlal for the tests, i.e., the llqu¢d culture
media of various microorganisms and thelr concentrates, are pre-
pared. by the gcientific-research institutes of pharmaceutlcal flrmc,
and are tested for antltumor act1v1ty either in the same institutes
or in a special test center in Rye, New York. The test center is
located in a speclal building constructed in 1958 and is well equipped
with the necesoarj apparatus, = The work of this center, as well as
the work of the pharmaceutical institutes, in the‘search for antibi-
otics against cancer is financed by the US Government through the
National Center for Cancer Chenotherapy in VWashington,
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In thie course of this work, the Antibiotic Institute of the
Pfeizer firm in 1959 tested abcut 10,000 new liquid culture media
and antibiotic raw materials for their esctiviiy against tumors,

About 20 of these substances nroved actlve, and their further study
‘is planned, About 1CO persons took part in this work., In addition,
the expeciency of using verious new models for selecting antitumor
substances is being studied, ir particular human tumors transplanted
in conditioned animals, Similar investigations ere being conducted
in the antibiotic institutes of the Bristo;, Upjobn, Parke Davis,
Abbot and other pharmaceutical firms, the Merk institute, tne
U3 Government is mainly subsidizing wor k of a theoretical nature con-
nected with the study of the biochemical differences between normal
and tumor cells, as a basis for developing an effective chemotherapy
of cancer, : . S '
_ During my stay in VWashington, the director of the Netional
Tnctltute of Health, Mr. Shannon, and his assistant, Mr, Smadel,
ffered me the opportun‘ty to v131t a numoer of laboratories of this
;nbtltute. Of considerable interest was the work of A. Goldin and
his co-workers in the laboretory of chemical pharmacology. This
work is devoted to the analysis of the combined action of various
antitumor preparations in experimental leukemia in mice (strain
1210). Best results were obtained with the use of ametopterin
(diamino-6-pteridyl-methyl-methylamino-benzoil-glutamic acid), which
is pul out by the Lederie firm under the name Metotrexate. This
preparation is an analog of folic acid, which plays an imporiant
role in the biosynthesis of nucleic acids in cells, Ametopterin is
currently being used with success in clinies for the treatment of
acute leukocytosis and choriocarcinoma,

-The ¢aborauory ol the Institute of Al;ergles and Infectious
DiSeases headed by G. Eagie (JIgi), is studying methods for the
initial selec ion of antitumor preparations., Being studied for
this purpose is para11e11bm in the effect of & large number of ac-
tive preparetions on various tumors in animals, on the growth of
tumor cells in tissue cultures, and on the growtn of varicus cul-
tures of microorgenisms. As it turned out, the use of cultures
of three different microcrganisms (infusoria of tetrachymen, lacto-
bacillus and neurospore molds) in combination with Samples in tissue
cultures permlts early recognition of active antLtumor prepa;atxons
in 97% of ceses,

From the 24th throubh the 28th of November 19‘9 at the Uni-
versity of Chicago, & scientific session was held in honor of the
100th anniversary of the publication of Charles Derwin's famous
book on the origin of the species through ratural selection., Par-
ticipating in the session were 2,500 scientists from 27 couniries,’
of which number 50 specialists had been invited to present papers
cn general problems of biology and medicine, Notable among these
reports was one by Professor Gang (of Johns Hopkins University,
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Paltlmore\, encltled ”Pavlov and Uarvmn v Ths report noted that
Favlov and the genius Darwin to a large extent assisted in freeing
science of various pre‘uuzccs cegardlng evo]ubﬂon and bhe working
of the brain,

The author of these lines read a pancr on the theme "Darv1n-
ism and Certain Pfoblems in the Study of Analogs. of Cancer Ceils and
Microves," which nad appeared in the Journal oi he Academy of Medi-
cal 801ences USSR in 11959 (No. 2, Dp. 49—58)

In comnection with the Jubllee session, the JnlJers1ty of

. Chicago organlzed 8 serles of round-teble dlscusslonu - Usually,
six or seven scientists took part in these discussious,. which were

, held on the stage of the un1vers1ty theater before an audlercc of

o several ‘thousand people, The discussions were carefully prepared
beforehand by members of the discussion group. I was invited to
take part in a discussion on the origin of life, presided over by
the well-known American astronomer Harlow Shapley (Shepli). In gen-
eral ‘the part1c1pants came to the same concluelons as did the in-

natlonal symposium on the problem of the origin of lifs on earth,

conductea in 1957 by the Academy of Sciences USSR in Moscow. In
this connection, the concord between Soviet and Amerlear scientists
in the d:scussion of this important questlor was given favorable
notice by the American press

Inte"esulng work is being conduc+ed at the Unlverelty of _
Chicago in the field of rolecular. biology by the ‘Gepartment of
blochemwst“y,.headed by E. Evans, . With the aid of modern ‘methods
of investigation theyv have obtalned quite convincing data on the’
dynamics of the process of.injection of desoxyflbonuclelc acid into
a bacteridl cell with a bacteriophage, accomplished by discrete
changes in the size of the phage's head, which represents a unique
"syrlnge." In 1959 ‘the Unlver51ty of Ch1cago announced a spec1al
sympos1um devoted to problens of molecular blology. .

" Not. far from Chlcago is a large institute vhich is conduct—
1ng work on the seareh for new antibiotics; its directors invited
me to visit. their laooratory A characteristic feature of the
work of this 1nst1tuue as weil as that of a number .of similar

. institutes in the Us, is the w1de appllcatlon of the cnronatog-

: raphy of llquld culture nedla &s a methcd of discovering new anti-
biotics in the earliest poss1b1e stages of investigation. Twelve
standard sy tems of dolvents are. employed which facilitate recog-
nition of ahtibiotics already known and permit effort to be econ-
centrated on a more detailed study of new chemiczl subs tances s

The ins titute for the Discovery of New Antlblotlcs ‘Academy
of Medlcal 801en ces USSR has in the past. few yeurs developed
another ‘method of solv1ng thls same problem, based on a detailed
classification of producents [sic] and the spectral analysis of .
their, antlbacterlal effect. Apparently, mlcroblological as well
as ¢hemical principles of research are producing similar results
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in practice, Quiie interesting is the parallel application of these
different methods of investigation in research to discover their
advantages and shortcomings.

At Yale University, located not far from New York, the insti-
tute of pharmacology, headed by Arrold Vlelch, is highly 1n,erest1ng
This institute is conducting intensive work on the search for and
the study of the mechenism of action of new anticancer preparations,
An especially detailed study is being made of the mechanism of the °
carcinostatic action of asauracyl and its riboside, belonging to
the group of antimetabolytes of pyrimidine nuc]eotldes Recently
at this institute, Glen Fisher achieved considerable success in
cu*tlvatlng cells of mouse leukemia in test tubes. One of the
strains of the leukemia cells multiplied gquite intensively, and
by isolating it frcm the other cells Fisher succeeded in obtain-
ing & culture which was homogeneous in the genetic respect. Here,
the entire procedure aid not differ essertielly from ordinary mi-
uroblologlcal methods, Mutants of the leukemia cells, resistant
in the test tube to the anticancer preparation emethopterin, caused
leukemia in mice which did not respona to treatment with amethop-
terin,

In New York I had the opportunity to acquaint myself with
the work of the Rockefelier Institute for Medical Studies, one of
tha most interesting and best equirped institutions in the US in
the field of exper1menta1 medicine. The chemistry department,
under Mr, Craig, is studying the chemical structure of antibiotics
of a polypeptide character -- subtilin and bacitracin, Craig ac-
gquainted me with a new type of counterflow diffusion apparatus,
recently developed in his laboratory., This apparatus is consider-
ably more compact and convenient to use than the previous model.

~ In the same department, Speckman, Stein and Moore recently
designed a very interesting apparatus for the automatic analysis
of amino acids, which unaoubtedly will be widely used in biochemical
and medical laboratorles US irdustry is currently manufacturing
this dev1ce, and the first mcdels have alreedy been Installed in a
number of laboratories, The operating principie of this device 1is
based on the quantitative determination of the content of different
amino acids by automatically recording the coloration of ninhydrin
in the eluate from an ion-exchange column, A buffer soluticn, con-
taining no air, is forced by a special constant-speed pump into a
chromatographlc colum containing a sulfopolystyrene resin, The .°
eluate in the capillary flow meets the ninhydrin reageni, which
is fed in by a second pump., To make the color show up, the mix-
ture of the ninhydrin reagent and the eluate is’passea through a
spiral capillary made of teflon, immersed in a tank of boiling
water. The absorption of the effluent solution at 570 and 440 my.
is constantly measured and automatically recorded, indicating the
gualitative and quantitative content of the various amino acids.
A complete analysis of the protein hydrolysate is provided bty thic
apparatus in less then 24 hours. ‘
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_’Tn one of tne laborator*es of the Rnckefe*leﬂ Instltuue I be-
came acqualnted witn the work of the blOChLMlSt Bulgy, auuhor of
the well-kaown book on antimetabolytes, ' In a numbe * of his ;nvestlw
gations Bully noted the special ablllty of spontareots tumers in
animals to synthesize vitanin Biz, which he attemptad to einOy in
creat;ng antlmetabolytes, selectively 1nh1b1t1ve Tor tumor cells,

In 1939, in the laboratcries of the mlcroblo'ogist Dubos
and ‘the chemlot ﬂotuhklss tyrothrlcln was discoversd -~ the first
antibiotic exhibiting a medlclna1 effect. In conneﬂtlon with this,
twenty years after the dlscovery,‘Dubog rsad a spe xial report at the
Sympos1um on autlblOung in 1959,  Hotchkiss. curren,ly is conduct-
ing ehtcn81ve research on “the transxormwng ef?ecf of deOYerbOﬁUC-
leic acid on bacteria, In his laboratory the variois steps in the
process of transformation are being asnalyzed in detail: first, the
readiness of cells to transform or to develop conipetence, both of
which are connected with the composition of the culiure medium and
reach a maximum at the end of the logarithmic phase of bacterial
growth; second, the fixation of desoxyrivonucleic acid in cells of
compatent bacter ia, which proceedes according to the law of rcverse
chemical reaction; third, the process of manifestation (or genetic
expremia [sic]) in the cell of new inherited characteristics, in-
duced by desoxyribonucleic acid; and fourth, the reproduction of
inherited cell changes In new generations, The materiel for these
investigations are primarily the changes in capsule properties and
drug fastness in various cultures of pneumococci.

In New York I also had the opportunity to visit the Sloan-
Kettering Institute for the Study of Cancer. This institute is con-
ducting research in various directions, inecluding the biochemistry
and chemotherapy of cancer. The chemistry department of this insti-
tute, under Mr., Brown, is conducting a detailed study of desoxy ~
rlbonucleic acid extracted from tumor cells; wide use is made of
various modern physico-chemical methods of investigation, At the
same institute Doris Hutchison is making a detailed study of the
wiochemical principles involved in the development of the resistance
of tumor cells to anticancer preparations, particularly to mercap-
topurine. For model experiments wide use is made of cultures of
various microorganisms, including streptococci., It was established
that various biochemical mechenisms underlie the resistance of
different strains to mercaptopurine,

After familiarizing mysel{ with the scientific institutions
of New York, I was invited to lecture and to acquaint myself with
the work of Cornell University in Ithaca, in the northern part of
New York State., This university possesses a well-equipped labora-
tory conducting work in the fieid of general microbiology, Of
considerablie interest is the work being done by Mr, Alexander and
his co-worker's to discover and obtain certain antibiotic substances
dirvectly from the soil., In particular, in certain tropicel soils
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substances were discovered which inhibited the growth of fungi, and

it was shown that the formation of these substances was closely re-

lated to the activity of soil microorganisms, Research is currently
being conducted to extract rfrom soil certain of these subs+ances

in ion-exchange resins,

In summing up the results, it can be stated that work in the
US on the search for new, effective antibacterial antibictics is
proceeding along & w1de *ront About 20 scientific research insti-
tutes are taking part in this work, and they are continuing to dis-
cover new, effective medicinal preparatlons as cen be attested to
by the annual symposiums on antibiotics in Vashington.

The further improvement of laboratory methods of 1nvesugdt10n
is of interest, in particular the apparatus for the automatic analy-
sis of emino ac1ds and Cralg's new apparatus for counterflou diffu-
sion,

All that is positive in US laboratory science can be realizzd
" in the USSR.
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