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In recont years, radioactive 1sotopes have been widely used in
biology, medicine, and veterinary medicine. Isotopes as indicators are
utilized to study the mechanism of metabolic processes in an organism,

The purpose of tho prosent work was to establish tho conditions
nocogsary for the production of highly-radioactive anthrax bacilli.

Bolow are describod certain rosults of tho work carrlod out by us:
a) in the gearch for a specific mutrient modia for culturing Bac. antracis;
b) in tho detormination of laws governing tho absorpticn of radio-sulfur
by anthrax bacilli in relation to various concentrations of radiocactive
gulfur in the medium; and c) in obtaining maximal growth of the culture
and incroceing tho absorbability of radio-sulfur by tho anthrax baocilli.

~ In tho production of radicactivo bacilli tracor sulfur in tho form
of mothionino was omployod.

Considoring tho fact that in cul%uring bactoria on normal nutrient
20din containing non-redioactive sulfur, following the addition of rodio-
activo sulfur tho absorption of tho lattor by the microorganisms from
tho modium 1e vory insignificont, in ordor to obtain microorganisms
with tho groatost radioamctivity, it was nocessary to sook a mutriont
modium which o thor did not contain sulfur or containod o minimum
cwount of 1t. Various synthotic mutriont modia woro tosted for this
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At the boginning of our investigations, a study was made of the
&owth of Bac. anthracis oa two enythetic modim: tho Strogov medium end
tho L'vov modium. Tho L'vov modium contains megnesium sulfate ond in
ordor thot radiocastive sulfur bo tho only source for the microorganisme,
magnesium chloride was introducod inte tho modium instead of magnesium
sulfate.

In both synthotic median the pH was initially 7.2. Theo indicatod
mnodla wore poured into tost tubes and slanted. Standerd moat poptono
agar wos usdd as o control. The culturos were grown in & thormostat
at 36-37°C. Confirmation of growth wes carricd out after 24 and 48
hours.

Tho growth of the anthrax bacilli on the gynthotic media both aftor
24 hours and aftor 48 hours was sparso or very sparse, the concontration
of microorganisms in 1 ml as compared to the culture grown on mcat poeptono
agar being 8-10 timos less. The two synthetic modia mentionod therefore
provod to bo unsuitadle for our work, We rojoctod tho uso of moat
poptono agar bocause tho presenco of organic sulfur compounds can not
be oxcluded in such a mediunm,

Noxt, we turned ¢o a medium with snothor composition: 1 g of poptone,
4 ml of glycerin, 0.5 g of sodiun chloride, 2.5 g of agar-agar, and 100
nl of distilled water, Such & medium was choson becouso poptone con-
taine a largo smount of high molecular products of protoin decomposition
and 18 woll utilized by the microorgsnisms and tho glycorin 1s included
as & source of ¢arbon and onergy for the microorgnnisms.

A compain.tivo ﬁwestigation of tho glycorin-peptonc and moat peptono
agar for the growth of anthrax bacilli indicatod that tho most sultabdlo
podiun for growing Bac. anthracis was the glycerin-poptono agar.,

In our furthor invostigetions, the provlem of tho degrooe of absorp-
tion of radicactive sulfur by the anthrax bacilli, i.o., what porcont
of tho radio-sulfur introduced into tho medium transforrod into the
microorgonisus, was of groat intorest.

Taggod anthrax bacilli wore obtainod by growing Bac. anthracis
(Stroin No 574) in test tubes on slant glycerin-peptone agar (pH, 7.2-
7.4) to which different emounts of a radicactive sulfur in the form of
methlonine had been added. -

After the culture had been kept in the thermostat for one day, the
microorgani sms were washed from tho agar with physiologlcal solution and
contrifuged 5 times in order to eliminate the radiocactive sulfur adsorbed
on tho microorganisms. Followlxg the centrifuging the concentration of




microorganisms in 1 ml was detormined according to a turbidity standard !
and tho radioactivity of this 1 ml cueponsion was established with the :
eid of a surface counter.

Thw results obteinod by growing anthrax dacilli on glycorin~peptone
agar containing various amounts of radio-sulfur are prosented in Table 1.

Table 1
Yo of Microcuries Obtainod in 1 ml of Total Porcont
in 1 ol of the Tutriont Modium of Radio-sulfur
atriont Hediun Bacteria Microcurics 't;b:lo:am;ig?ui
in in the
Billions Bactoria

2,75 850 0.026 0.9 .

5.5 900 0.114 2.1

11 800 0.148 1.3 : ]

22 700 0.152 0.7

From Tablc 1, it can be gseen that with a two and four fold increase
in the concentration of radio-sulfur in tho modium, tho total porcent of
the radioactive substanco absorbed did not incrocse proportionatoly. F
The rosults of our exporiment show that following tho addition of 5.5 -
microcurios of radio-sulfur to 1 ml of mutrient medlum, the total porcent
of absorption was equal to 2.1; following o dccreasc in tho concentration
of toggod sulfate in tho rodium, tho absorption of the radiolsotope by
the microorganisms docrensed (0.9%); and following its incroase, thé L
porcont of absorption was also roducod (1.3-0.7). In tho given instanco,
the optimal concontretion of radioactive sulfur was 5.5 microcurios per
ml of mitriont modium. This amount of radio-sulfur was utiliszed by ue
from thon on 4n producing toggod enthrax dbacilli,

Tus, in oxnmianing thoso dotn, no proportionnl, rogalar, simaltanoous
incroaso in tho concontration of tho radloactivo substenco in tho medium,
nor incroaso in the porcont of absorption of radio-sulfur by tho dacteria,
woro obsorved.

It should Yo notod that in rcmoving tho radioactive sulfur adsorbdod
on tho microorgnniems by contrifuging, tho first and socond washos ro-
voalod rather hizh radionctivity whilo tho last washing (tho fifth)
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yioldod a significant roduction in rediocactiviiy and the wash water
ghowod only slight radiocactivity. In addition, a separato oxporiment
wag porformed to study the radicactivity of the anthrax bacilll aftor
various periods of growth (after 24 and 48 hours). As & rasult of the
oxperiment conducted, we found no spocial difference in the radioactivity
or the anthrax bacilli in a'l ml susponsion containing a 1 bdllion con-
coniration followlng aulturing for 24 and 48 hours,

In furthor investigations wo atiomptod to incroasoc the absorption
of radio-sulfur by tho anthrax dacilli, M. Ye. Korn (6) in producing
tegged dysentory bdacteria end ¥. P, Plotnikov (7) in culturing drucella
on radiocactlve mtrient media notod that tho degree of absorption of
radio~gulfur was closely connectud with tho intonsity of the growth of

the microorganis-s,

It was necessary for us to” geek substances which, upon addition to
the mutrient medium might noticeally intensify the reproduction of the
microorganisms, We found vitamins %o be such substances. The importance
of vitaming to the vital activity of microorganiems is tremendous. It
1s well kmown that many vitamins are synthesized by microorganisms, but
it 18 another group of microorganiegms which is required for the prepara-

tion of vitamins.

Vitarin B, (Pyridoxine) is necessary for the growth of tho roots
of cortain plants, and alw> for the vitality of some bacteria, yeasts,
end mold fungl, for which it is a growth factor.

According to the data of V. A. Devyatinin (3), lactic fermentetion
bastoria developmont extremoly slowly and meagerly on modia which do not
contaein pyridoxine, Tho addition of thie vitomin, even in dilutions of
0.00005%, ozorts a positive offect on tho growth of the bactoria, Tho
outhor citos similar roports from othor sourcos which stato that various
3 vitamins, among them pyridoxino, when usod in mutriont media have an
acutoly manifestod oeffoct on tho growth of staphylococci.

V. N, Bukin and his co-workers (1), noto that tho original synthosls
of ﬁ wag accomplishod naturelly by microorgonisms. Echorichie coli is
son 'éivo to vitamin » Taking thig charactoristic of Bact, coll into
account, this microbo Is utilizod for tho detormination of vitamin 312'
1,0,, by a microbiologlcal method,

R. D. Gal'tsove (2), whilo studying tho offoct of vitamins on bio-
gynthotlc procossos in yeast grovn on radicectivo nutriont mdia, obsorved
that the absorption of tagged sulfate by the yeast cells increased fol-
lowing the addition of certain vitamins (pyridoxine, biotin, thiamine,
and others) to the mitrient media.
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Tablo 2
Absorption of Radioactive Sulfur by Anthrax Bacilli
Grown on Nutriont Media Containing Vitamins

Numbor of Obtained in 1 ml of
Microcuries Futrient Modium Totodl Percont Porcont of

Fatriont Modia in 1 ml of of Radio-sulfur Increase 4in
With Vitamine  Nutrient B“:g”“‘ m;:“‘th*:.“' Absorption  Radio-sulfur

Medium Billions Baoteria by Bacilli dbsorption

Vitamin BG 5,5 1.1 0.162 2.8 140
Vitamins 36
and 312 5.5 l.4 0.195 3.6 180
Without
Vitemins 5.5 0.8 0.110 2.0 100
Conclusiong

l. We succeoded in proparing a matrient medium which did not con~
toin sulfur for the cultivation of anthrax bacilli. This modium 1s a
e€lycorin-poptone agar.

2. Following tho culturing of Bac anthracis on the glycerin-
poptone agar conteining radiocactive saifur in the form of mothionine,
tho bacilli were tagged since they had avbsorbod the radio-sulfur.

3. Following an incroaso in tho concontration of radioactive mate-
rial, nn proportional rogularity was notod in rogard to the incroaso in
tho total parcont of absorption of rndio-sulfur by the dacilli,

4. The optimal concontration of radio-sulfur in the mitriont modiunm
for culturlng Bac. anthracis was 5,5 microcurios por ml of modium,

5. Tollowing the addition of vitmin 36 to tho mutrient modiun
contcining radionctivo sulfur, tho growth of tho microorganisms increases
and thoir radiocactivity goos up correspondingly by 40%. Following tho
addition of vitonmin By,, absorption of the sulfato increases by 50%.




25 IR L PR X BT AR ST gy g AR TR S ST M L e

“ Folloving simultaneous addition of vitaming B to the

mtriont medium tho radioactivity of th- anthrax bicilll ificroases,

as couparod to a mediur without vitamins, by 80%.
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