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INTRODUCTION

The occurrence of selenium in solls of the United
States and its connection with a disease of livestock orig-
inelly called elkeli disesse, now called selenium polson-
ing, is well established (11). The states of North Dakote
and South Dekota have both reported areas of land on which
the disease occurs (11, 16).

In 1954, soil semples (from areas in South Dekota in
vhich there is selenium poisoning) were brought to the
South Dakota State College Experiment Station for analysis.
From one of these samples, & bacteriun wes found which was
noted es being resistant to the tcxicity of selenium and
also as bc;ng capable of reducing sodlium selenite to the
elemental form. In the process of this reduction, 2 foul
cdoy described as resembling that of gerlie or of rotten
redishes wes noted and at that time attributed to either
hydrogen selenide or dimethyl selenide, both compounds hav-
ing odors which resemble that of geriie. '

little vork was done in attempting to identify this
organism except to attempt growth on silica pgel, eosin
nmethylene blue agar and soll patties.

The ecsin rmethylene blue agsr pygovided & suitable
mitrient bese, but the orgenism being incepable of ferment-
ing lactose, gave none of the generslly observed reactions
on this medium. A very limited toxieity study using this
nedium wae conducted using various concentrations of sele-



nium in the form of sodium selenite. Orowth was observed
on all pletes, hovever the highest concentration of sele-
nium nesed weeg only 30 perts per md.lli_on.

The silica gel medium proved to be of noc veslue as
growvth wvas very slight. Reasons for this will be brought
out later in this paper.

The soil patties gave poor growth, but further
studies vere cerried on using culture medies econtaining soil
inasmuich as the orgenism was isolated from the soil, The
results obtained from these studies were of limited value
beceuse of the limited growth obtained.

LITERATURE REVIEY

During the past few years, metabolic studies of the
effect of selenium on animels, yeasts, bacterie and zlgae
have been on the ineresse. These 1ife forms are 2ll poi-
soned to some extent by selenium.

The idea thet some forme of life are resistant to
the effects of selenium is not & new one. One of the en-
" richment medies used in the isolation of Salmonells typhoss
contains selenium (selenite broth). The selenium is in the
form of sodium selenite at a concentration of C.l per eent.
At thies eoncentration, £. typhosg is wnaffected by the sele-
nite while Egcherichis goli is inhibited for the first 8 to
12 hours (8). This procedure wes deveioped by CGuth in 1916
using an eger medium (5). Leifson, in 1936, extended this
vork ené found the broth enrichment medium more suitable (8).



Studies on yeast cells, fagcharomveces cerevisiae,
have shown a merkedly greater polsoning effect. The sele-
nate ion would inhibit the growth of these cells completely
et a concentration of 6C parts per million while the sele-
nite ion was slightly less toxic (1). The selenite ion was
reduced to elementsl selenium in these experiments, and wes
thought to be less toxic for thet reason. It was also
shown by these investigators that arsenste and arsenite
neither enhanced nor depressed the growth of the yeast
cells.

Studies on laboratory animals have shown that ersenic
will effect a pertial reversel of selenium toxieity (13,12).
It hes also been shown that methionine or sulfete will effect
a partial reversal (&), while Klug and co-workers found meth-
ionine ineffective in protecting rats against selenium toxi-
eity (7). ‘

Studies on the alge Chlorells wulgaris showed that
selenate decreased both the growth rete and finel populastion
density of cultures (1%). Eelatively low eoncentrations of
the selenate could completely inhibit this orgenism, Sul-
fate pertislly reversed this toxicityvand when it was added
to the medium before inoculation, the:selenium wes uneble to
prenetrate the cells., Polsoning was prevented by sulfate when
present in a perticuler definite reg;q to the selenste.

In later work, a2 comperison wes mede of growth with
L-methionine end with seleno-methionine (15). The toxiecity



shown by this selenium compound wes competitively reversibdle,
it being thought thet L-methionine competed for the site of
entrence into the cell. Crowth with this selenium compound
wes very cheracteristic. The cells beceme large and distend-
ed ané feiled to divide. This behavior wes compered to that
of growth in the presence of an antibiotie capable of inter-
ferring with cell division.
EXPERIMENTAL PROCEDURE
rart I - £tock Cultures

The crgenism wes isolated from & selenium soil. &
eculture wees obteined from the South I?kota Stete College
Experiment Station on an eosin methylene biue slant. Sev-
eral matrient eger plates were inoculated from this slant
ané sllowed to incubste st 37 degrees Centigrade for 48
hoursg. Following this, m_ernl colonies were examined micro-
scopically and & small gram negative, non-spore forming rod
wag found in all ceses. OCrowvth wes quite slow and sperse
on &11 plates, indicating thet en optimum tempersture renge
" ghould be found, Trensfers were made to one mutrient ager
glant end five mutrient sger plates. 3&11 inoculs were cb-
tained from one single well-isclated ecolony. The sger slant
wes ellowed to grow out et room temper&ture and the five
plates were incubated 2t 15 degrees Centigrade, room temper-
sture (apprroximetely 22 degrees Centighede), 32 degrees
Centigrede, 37 degrees Centigrede and 45 degrees Centigrade.

There wzs no grovwth at U5 Jegrees Centigrede, very srorse



grovwth st 37 degrees Centigrade, good growth st 32 degrees
Centigrede and at room temperature, end sperse growth at

15 degrees Centigracde. The plates which grew srarsely were
elloved to grow out st room tempereture. The 45 degrees
Centigrede plate wes sterile, the 37 degrees Centigrade
plate finally developed few colonies end the 15 degrees
Centigrede plate grew out well. It is cbvious this orgenism
is very sensitive to high temperatures.

Ten matrient ager slents were inoculoted and sllowed
tc grow out fully st room tempersture. They were sealed
with paraffin to prevent eontsm&natigP end dehydration and
used for stock eultures for &ll experiments.

rart II ~ Charscterizetion of the Organiem

The morphology of the becillus was studied under
veriovs eonditions, For morphologicel study, mutrient agar
strokes end matrient broth were used, the cultures being
" incubsted at room tempersture. The cells were found to be
short rods, between 0.5 micron anéd 1.0 miercn in length,
grer negetive, nonflegellated and nnnm;tile. There is no
capsule. They grovw singly rether then®in peire or cheains
and do not form endospores (10).

Growth on an ager stroke 1s abundent, glistening and
filiform., Colonies ere circulsr to glightly irreguler vwith

smooth surfeces and entire edges.



Crowth in geletine wes a2t the surfsce only, suggest-
ing ¢ preference for sercbie growth, ILiguefection wes
strotiform. £ similer growth wes shown in mutrient broth
with formetion of & ring et the surface end & hesvy sedle
ment., 1In 2% hours st room tempersture, litmme milk had in-
erecsed in slkslinity. After 72 hours, the 1itmus hed been
reduced end the casein h}drolyzed. Cultures in broth cone
teining KN03 were consistently rositive to tests for the
nitrite ion (10).

The following elessificetion wes given to the organ-
iem in sccordance with Bergey's Manusel- of Determinstive
Bsgterdology (2). :

Class: Echlzomycetes Nagell

Order I: Eubecterisles Puchansn

Sub-Order I: BEubacteriinese Ereed, Furray

an Hitchens

Farily IX: Achromobecteriescese Ereed

Germe IX: Achromcbacter Bergey et zal.
There is no species elreedy deseribed vhich resembles this
orgenism eompletely.

The following blochemiczl dnracéuistics vere deter-
nined: *

Good growth in 1 per cent peptone
Citrete utilized as scle fprbon sourece
Hof not produced

Inéole net produeced



Acetyl-nmethyl-carbincl not produced
Methyl red negetive
Mtrites produced from nitretes
Strietly aeroble in common culture medis
Stareh not hydrolyzed
Stratiform liguefaction of gelatine
heid but mo ges produeed from glucose and
maltose but lactose, sucrose, mannitol,
duleitol, xylose, gelactose, ssliein, glycerol,
levulose, ribose, celloblose, ersbinoce, immlin
and ethanol were not regnanted.
The media eontalning. carbohydrates whieh were not uvtilized

| turned strongly besiec. Fermentation of glucose wes not es-
tablished until pH curves were run beesuse of the large
emounts of amino seids freed in the breskdown of peptone.
Maltose was fermented more rapidly and seidity wes spparent
vhen using phencl red as an indlestor.

in attenpt was made to grovw the orgeniesn in & defined
medium similer to Koser's eitrzte medium (in which the orgen-
ism is capeble of growing), but using other cerbon sources.
Three carbohydrates were decided upon, meltose, dextrose and
lactose, two of vhich the orgenism ecan fse anéd one of vhich
it can not. [Escherichiec coll wes used for & comperison
since it is capeble of growing in this €ype of medium end
can use all three carbohydrates. The medies were z¢ follows:

HisTOye = = = = = = C,15 grem



NapHIQY = = = = = = « 1,65 grane

MLl « = = = = = = = 0,20 gram

Cerbohydrete « « « = 1.00 gram

Distilled veter - « - 100 milliliters

Poonl pH == = = = = P.6
The cerbohydrates were sdded individuslly to 100 ml. smounts
of the ebove medium in 25C ml. Fhrlenmeyer flasks and steri-
lized by filtering through Seitz filters. These were then
left in the sterile side arm flesks which were capped with
sterile 2luminum foll. They wvere inceuleted with 1.C ml.
ezch of & suspension of bacteris obtained by washing the
~ grovth from a 48 hour eger slant with 1C ml. of sterile dis-
tilled water. A flask of mutrient broth was similerly inoc-
ulated and was observed for growth.
Results: )

The orgsnism was not ecapeble of growth in & defined
medium ueing an inorgenic nitrogen source and the above car- .
bohydrates 2& carbon sources. Ischerichis coli grew well in
all flasks. It wes thought thet 2 smell emount of peptone
added tc the mediun might give the orgenisms 2 start. The
seme procedure was repested with the sdédition of 01 per cent
peptone, resulting in a very faint turbfdity. 4 comperison
to Koser's citrate broth indiecsted the inabiiity to use these
ecerbohydrates without zn orgenic nitrofen source. fgein in
this triel, E. goll grev sebundently.



rert III - Carbohydrate £tudles

Crowth of this orgenism in carbbhyﬂreta medlis cone-
taining phencl red as & pH indicstor recembles thet of the
wierocoeci. In the presence of a‘carbohydrate vhich the
organism csn not use, the pH of the medium inereases due to
relecsed emino scids and emmonia. If the cerbohydrete is
used, the protein is spered snéd the metabolie by-produets
decresse the pM. These by-products are generslly COp and @
variety of orgenic aecids. The microecoecel éc not breek the
cerbohydrates down tc detectable CCo Eut do produce small

quentities of orgenle acids from them. This sparing setion
. by the carhohydrates does not seer to work s well with this
orgenise as with the microecoeci. The orgenism spparently
contimies to use the protaiq portion of the medimm while the
carbohydraete is being used. The phencl red indiestor has 2
pH renge of pH 6.8 to pH 8.5; is red in the bssic renge and
yellow in the acid renge. The micrococel will show a defl-
‘nite yellow eolor if the carlohydrete is used, tnt this or-
genism firet turns the indieztor @ darkyr red showing thet
the peprtone is being used snd then the medium reverts to its
origine! eolor. Thus it wonld seer thet phencl red broth 1is
of little velue in studying suger utilization by this orgen-
ism (10). Hovwever, if the pH is detewsfined et definite ine
tervels it can be shown that thls orgenis: 1s capseble of

using some earbehydrates zes a surrlementary energy socurce
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in the presence of peptone.

In order to determine the pH at definite intervals,
the various cerbohydrate medie were prepered in 25C ml,
Erlenmeyer flasks. HNutrient broth was the base in all
cases end the carbohydrate was added in & concentrstion of
1.0 per cent, A volume of 10C ml. wes used so that repeated
samples could be taken. The_pH vas determined in all cases
before incculotion and then st 8-hour intervals for 64
hours.

The carbohydrates used in the experiment were:
maltose, dextrose, mannitol, xylose, sucrose, lactose end
galactose. For 2 control, an eighth flask was uced econtain-
ing no earbohydrete. The media were sterilized by sutoclav-
ing the carbohydrates seperately 2t 15# pressure (121 degrees
Centigrede) for 1% minutes end adding sterile nutrient broth
just before incculetion. The pH was determined using e Beck-
man line type pH meter.

Figures I and II show the results of these readings.
The control showed the expected rise in pH, increasing from
pH 6.5 to pH 8.5. It eppeared thet mennitol was not used és
the pH chenge in its presence was similer to thet in the con-
trol. There was a short lag in the maltose flask followed by
a repid drop in pH, There wos sorme vtilizetion of peptone
following this, causing & subsequent rise in pH. Dextrose
wves used at a slower rete. After the initial rise in pH, the
orgeniem used just enough of the cerbohydrate to cause a
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gradual decreacse in pH, It is very unlikely that zny of the
other carbohydrates wvere used even in small amounts.

It is & unigue thing thet meltose should be used at a
more rapld rete than the dextrose. It might be explained by
phosphoryletion wvhen the maltose molecule is hydrolyzed.

This weuld give one molecule of glucose-phosphste and one
molecule of glucose from one molecule of maltose. This could
account for e more repid inteke of 2t lesst half the msltose
molecule. This could also well account for sn orgenism's
using maltose but being incapatble of using dextrose.

rert IV - Toxieity Level

Thils experiment was designed to find the concentra-
tion of !h28003 needed to completely inhibit the growth of
the orgenism. Escherichis gold and Secchoromyces cerevisise
wvere also tested for purpoéas of conmperison.

fodium selenite wees added to mutrient broth to make
concentrations ag listed in Table I. It wes found that
" heating NepSeO3 in the presence of orgenie compounds, espe=
clally carbohydretes, reduced the selenite to elemental sele~-
nium which arpeered s 2 red precipitate. Eecsuse of this,
the ﬂi25003 wee sutoclaved separately, Stoeck solutions for
meking the various concentrstions of NepfeC3 were prepared

as follows:



pPH UNITS

ng. I. in M
gﬂmmgoa (Set I) -

A
B.
Ce
D.

TIME IN HOURS

No eerbohydrate
Manni tol
Maltose
Dextrose
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Solution I
N’l28003---------0.015gram
Distilled vater - « « = - 150 ml,
Solution II
Nepfe0y = = = = = = = = = 0.150 grem
Distilled water = « « « = 150 nl,
folution III
m25eo3---------1.500 grams
Distilled vioter = « = = = 15C ml.
folution IV
mzts@ca---------l.ooo gran
Distilled wetery = = = « « 10 ml,
Eolution V
Mutrient Proth (D:u:;o) - 8 grems
Distilled woter « = « « « 100 ml,
folution VI
Distilled vater = = = « = 500 ml,
These solutions eould be sutoclaved without harm, and were
measured into sterile test tubes secording to the gquenti-
ties shown in Table I. The entire series wes prepared in
triplicete. The cultures to be used for inocenlation were
prepared by weshing the cells from e mutrient agar slant
with 10 ml. distilled weter. The tubes were inoeulsted
with one drop each of this suspension. «
Results:

faccharomyces gerevisise:



TAELE 1
Composition of Medis for Toxielty £tudles

SOLUTICHE

rer cent ml. ml, ml, mle ml, ml,
NapSeOs I 1T IiI Iv v VI
0 - - - - 1 9
¢.001 1 - - - 1 .8
0,002 2 - - - 1 7
0.003 3 - - - i 6
0.0Ck L - - - 1 5
C.00% 5 - - - - & L
0.C06 6 - - - 1 3
0.007 7 - - - : 2 2
©.0C8 8 - - - 1 1
0.0C9 9 - - - 1 -
0,01 - 1 - - 1 8
C.C2 - 2 - - : 3 7
©.03 - 3 - - 1 6
.04 - L - - 1 5
0.05 - 5 - - 1 L
C.06 - 6 - “ c § 3
€.07 - 7 - - 1 2
0.08 - 8 - - 1 1
C.C9 - 9 - - 1 -
C.l - - 3 - 1

1.0 -

t
U
b
el

15
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The mediuvr used in thies exrerirent does not contein
edded eerbohydrstes nor wes the pH at g prorer level for
good grovwth of yeests, As e resvlt, this organism grew very
glovly. However, finsl growth was heavy vhere it occurred
not inhibited. Totel growth decreased as the concentration
of ﬂi28063 inereased and the highest concentration contein-
ing observable growth wes .07 per ecent. There was little if
eny odor of dimethy! selenide in sny of the tubes. £ red-
colored yrecipitate was noted in tubtes with growth in them.
The ecmposition of thig sediment was partly the yeest cells
end some smell coarse perticles 2s seen under e microscore.
The nature of these particles wes not determined, but the
brick-red eolor is compercble to thet of: elemental selenium.

Escherichis goli:

This orgeniem grev at all selenite concentrations
tested. There wes @ slight odor of dimethyl selenide end e
corresponding brick-red sediment in tubes conteining less
than C.09 per cent selenite. In tubes over this concentra-
tion, the red cclor diffused throughout the medium and ine
ereascd in intensity as the concentration of NepfeC3 in-
ercesed. Microscopic examinstion of the growth in this medi-
um showed rather coerse cells, slightly filesmentous snd some-
what thinner then normal. ¥No other sbnormality was noted,
CGrowth wes slightly reterded in the higher eoncentrstions.

Test orgenism:

iike E. goli, thic orgenisr grew in-el1 concentrations.
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The odor produced by it in the selenite medium is very cher-
acteristic a2t low concentretions of the !0280C3. £t higher
concentrations, the strength of the odor is extrerely nsu-
secus. The red color was present here 2lso, with a2 diffu-
sion through the medium st higher concentrztlions of the
!ﬁgﬁ!ﬂa. This organism grew out 2& fest in the selenite me-
dium es did E. golli. This was the reason for assuming a
slowing down of E. goli in selenite media. In broth without
selenium present, E. goll grows out rapidly, fer surpessing
this orgenism in growth rate. Mieroscopie examination of the
cells shoved long filaments and normel sized single cellis as
vell., No septa vere discernible in the long strends. There
were many cellg of normel length presept and there wes no
thickening of the cellgs such as has be;n reported in algee
poisoned by seleno-methionine., These filarments were present
in ell tubes of selenite media and not in the controls with
nc selenium go there wee little chence of their being con-
teminents. ‘

It wes considered possible either that resistance to
seleniur might not persist on serial transfer, or else that
selenium dependence might develop. These possibilities were
explored in the following simple exporim;nt.

Twenty tubes of mutrient broth enf twenty tubes of
broth with Napfe(3 et a eoncentration of 0.1 per cent were
made up in the seme menner g£s slready deSeribed. These tubes



18

wvere set up in peirs of one tute of mutrient broth with cne
tube of gelenite broth. The first tube in this exreriment
wes inoevleted from the tube in the previous experiment which
contsined 0,1 per cent of selenite. After three days, the
second tube of selenite and the first tube of mutrient broth
were inoculeted from the first tube in this series. ifter
another three days, the third selenite tube end the second
tube of mutrient broth were inoculated from the second tube
of selenite. These sters vere repected ot three day inter-
vale until all the tubes had been inoculsated. The colon
beeillus and the yesst were not studied in this menner.
Results: |

Each set of tubes was examined carefully. All tubes
shoved normel growth and even the last tube of broth after
tventy transfers in selenite mediun was normal. It seeme as
though a2 éus! purpose wes accomplished by the reduction of
Neo£e0y to dimethyl selenide end elemental selenium. It acts
es e detoxificetion process as elerental selenium is nontoxle
and the dimethyl selenide is given off as e volstile gas.
Also, the orgeniem conld well! use the smell smounts of oxygen
released in the reduetion proeess in nuech the ssme way as it

'J_.

uses KM3.
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Fart V « Effect of Nh28303 on Genersl Metabolism

gince Rh28003 affected the morphology of the organism
somewhat, 1t could conceivebly affect the metabolisn as well.
It hee previously been shown by meens of curves plotting pH
levels against time that carbohydrste breskdown is closely
correleted with reptone utilizstion. If Rh28903 affects
either the ecarbchydrete cr the peptone metebolism, it should
become ar-perent on this seme tyre of curve. Vhile & change
on this eurve coulé not be attributed to any specific chenge
in metebollism, it would indlcate vhether or not the selenite
were actually poisoning the orgenism.

The medie used in this study were nutrient broth,
matrient broth econtaining C.1 per cent Hh28&ﬂ3, end two sets
of ﬁhe above containing 1.C per cent dextrose and 1.0 per
cent meltose respectively. &ince both HapfeC3 end meltose
sre thermolabile, special care had to be teken so they would
not be demeged. Etoeck solutions sgimiler to those of Table I

1é have been uced but the use of e feitz filter seemed
more simple., The media were prepered in 100 ml. emounts and
filtered through & Seltz filter into 250 ml. side sym flasks
previously sterilized by eutdelaving. These were capped,
after filtering, with sterile eluminum foil. After the ini-
tisl pH of the medis hed beeri determined, they were inccu-
leted with 1.0 ml. of becterisl suspension es deseribed be-

low end the pH was measured a2t 8-hour intervels for 72 hours,
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The inceulum was prepered by washing the growth from an
agar slant into sterile distilled weter and diluting this
suspension to 20 ml. Figures IIland IV show the pH curves
resulting from thie study.
Resulte:

Figure III shows curves vwhich follew closely those
of Figure I of the carbohydrate study. Figure IV shows the
curves as affect by NapfeC3. Curve £ shows a definite de~
erease in rete of chenge and in meximum pH from peptone me-
tabolisrm., This ssme reduction in rete of chenge and in
final velues is found in the carbohydrate curves. Overall,
it would eppesr thet the rete of growth was the fector most .
.effected., From the turbidity of the mediz after 72 hours,
it erpesred thet the total growth was apperently unaffected.

Fart VI - Growth on Agar Containing NepfeC3y

In genersl, the verious morphologieal and physiologi-
cal types of orgenisms often show unigue colony characteris-
ties on mtrient agar. These cheracters will sppear as
ecoler, smooth or rough ecolonies becsuse of capsule formation,
colonies thet spread éue to motility of the orgenisms, stringy
colonies due to ehains of orgenisme, and in various other
ways. It wes thought thet sbnormal morphology such s seen
with selenite broth might modify the form of the colonles

which would appear on selenlite egar.
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Fig. 1I1I. c'.l'i:: effect of selenite on pH

nges in ecultures (Set I,
controls) ;

A, HNutrient broth
E, Butrient broth with dextrose
C. HMutrient broth with maltose

21



90

pH UNITS

4.0 i | L il
o L | v/4 73

TIME IN HOURS

Fig. IV. The effect of selenite on pH
changes in cultures (Eot 3,
with selenite)

A. Matrient broth with 0.1 per cent HepSeO3

B. Mutrient broth vith dextrose and 0.1
per cent Nepfely

C. mtrient broth with msltose end C.1
per cenf NepSeliy
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Three stock solutione were prepared as follows:
Solution I:
Nepfel3 = = = = = = = = = 0,15C grem
Distilled weater « « = =« -« 75 ni,
Solution II: '
Nutrient ager (Difeo) « - 6.9 grams
Distilled water - = = « ~ 150 ml.
Solution III:
Distilled water = « = =« « 75 ml,
These solutions were sterilized by eutoclaving, along with
elx aluminum eapred Erlenmeyer flasks numbered I through
VI. Flasks nuwber II and-V contzined 0.5 gram of dextrose
each and flesks III and VI conteined 0.5 gram of maltose
each, These gix flasks were prepered as shown in Table II.‘
Three Fetrl dishes were poured from each flask
(ebout 15 ml. in each dish). When the agar had solidified,
two disghes of each type were inoculeted as deseribed below.
The third dish was kept as & sterility control. For ince~
uleting the pletes, & tube of mitrient broth was inoculated
from an agar slent anéd incubsted for four hours at room
temperature. One drop of this enlture was placed on the
surface of each medium to be inoculsted and was spread over
the surface of the sgsr by means of & sterile bent glass
rod.
Fesults:

After 24 hours incubestion, at room temperature, each
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rlate was exemined. 211 six plstes showed normsl growth.
The only detectable difference was 2 slightly hesvier growth
on the medie containing meltose. After 48 hours, the colo-
nies on the selenite platés showed & s€light orange color.
¥hen the plates were lest exsmined, after 72 hours' incube-
tion, the odor of dimethyl selenide had diffused through the
laboretory. The eolonies on selenite medis hed & brick-red
eolor in 2ll cases, the medium itself being clecr. The
brick-red color being in the colony and not in the surround-
ing medlum ecould well show thet the reduction of NepfeCy is
an intrecelluler pmeoss;_,__rather then being brought sbout by
metabolic end-procucts thet have reducing powvers. It has
alreecdy been prointed cut thst Napfel3 is easlly reduced.

It wes thought desirsble to compere the bacterium
under investigation with Ischerichis goli end falmonells
Iyphirurive vith respect to colony formetion on selenite
gger. For this purpose six flesks of medls were prepared .
es before (Teble II). PBrein heert infusion sger (Difec) (6,
3) wae elso used with and without selenium but without addi-
tionesl ecerbohydrate. These plates were inoculeted snd ine
evbated as before. ;

Fesulte: o

Flates I through VI ere photogrephe of the Fetri
dishes conteining tle naltose media, taken after five deys
incubetion et roorm tempéfrature. The photopyarhs vere made
on Bectron Eeteechrome Type F £iln with en Exekta 35 milli-
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TARLE II
Composition of Selenite Ager

AMOUNTE ADDED TO EACH FLASK
Flesks Solution Solution E£olution Dextrose Maltose

I II II11
1 - 25 wl. 25 ml. . -
2 - 25 ml, 25 ml. C.5 gram - .
3 - 25 ml. 2% nl. - 0.5 granm
L 25 ml. 25 ml, - - -
5 25 l. 2% ml. - 0.5 grem =
6 2% ml, 25 ml. - - 0.5 gram



Plate I. Escherichla coll

rlate TI. Eggherichis goli on NapSeC3






Tlate V. Research organism

Plate ¥I. Hesearch orgenism on NapSeOj
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three to shov the red color. Mieroscopic exeminetion feile
ed to show any umsusl morphology.

Test orgenism:

OCn the selenite media, this orgenism produced the
strong odor rreviously sssociested with it. Vhile both
E. goll end §. typhirmuriunm did produce it, it wes mmueh
veeker. The odor produced by the test crgenism preceded
the aprecsrence of the brick-red color., This could indiecate
the use of two metabolic pethweys, or merely that the cone
centration of the elementel selenium hed not inereased to
the point where it wae vigible in the eolony. The organism
grevw approximately the s-;me on ell media with & somewhat
lighter color on the selenite ager containing no carbohy-
drate. Levine noteé in his paper that at 37 degrees Centi-
grade Nepfe(3 wes reduced in broth containing dextrose (9).
There could well be & connection between Levine's cbeserve-
tion and the increesed growth on the cerbohydrate medium
conteining selenite.

Fieroseopic exeminetion of 2 wet mount showed the
seme long filaments described before. Eowever, the fllsae-
mente in this ecase centained meny smell, derk gramles.
These granules could be the elemental selenium csusing the
red color of the colonies. Ag before, there were meny single
cells as well ss the lopg filerents, end these too had the
gramules in them. Beccuse of the siellness of the granules,
the color appeered der brown end hed little of the brick-



red hme. These granmules are not distinguisheble if the
organism has been gtzined heeavily with either methylene
blue or Gran's stain.

It was noticed when preparing mieroscope slides with
the test corgenisnm thet the mass of bacterial cells from the
colonies on the various selenite mediz tended to form long
threads which stretched between the transferring needle
ané¢ the body of the eolony. This might be due in part to
the presence of the long filements described, and also
might relate to polysaccharide synthesis and capsule forms-
tion. The growth on selenite-free medls was of ordinary
butyrous consistency. )

DISCUSEICN AVD SUMMARY
The organism studied was isclated from 2 selensceocus

sol! and clessified ss belonging to the gemus Aghromobacter

as deseribed in Bergey's lMapuel of Determinstive Psctepriocl-
ogy (2). There was no specles listed whose cherscteristies

agree in 8ll respects with those of the orgenism investi-
geted,

%hen the pH of the medium was plotted against inecu-
bation tinme, it wes fuund-that the orgenism eould ferment
tvo carbohydrates, maltose and dextrose. These fermenta-
tiong were not noticesble when using phencl red teo indicate
acld production. Vhen Gsl per cent NepfeC3 was edded to the
ecarbohydrete medis, both the rate of chenge of pH and the
finzl pH were reduced.



The orgenism wes cultiveted in medis containing
verious concentrztions of NepSeOy and was found to be
capable of miltiplicetion in & concentrstion of 1.0 per
cent NepSeC3. The recson for this resistance to the toxi-
eity of ln28903 wes not found but wes thought to be due to
the orgenisrm's ability to reduce the selenite toc elementsl
geleniun,

Growth on agor medis contsining C.1 per cent W3
resulted in brick-red colonies. This color was found only
in the eclony snd not in the medium. Iong filsments and
intraecelluler gremmles were seen under the microscope. It
is believed that thece granules were elementsl seleniunm,

' A strong gerlic-like odor, rroduced by the grovth of the
orgenisx on medis conteining selenite, is thought to have
been due tc the formetion of dimethyl selenide.



1.

5.
6.
1
8.

9-

1C.

11.

33

LITERATURE CITED

Berry, Edvard C., and Pengra, Robert M, Growth of
Saccharomyces cerevicsize in the presence of seleni-
um, ersenic and selenium-arsenic mixtures. ESouth
Dakota Agr. Exp. Sta. Bul, 302, 19%%.,

Breed, R. £., Murrey, E. G, D., and Hitchens, A. P,
Bergey's lMamual of Determinstive Baatnwioioig. The
g%%éiams end Wilkins Company, Baltimore. 6th Ed.

Difggsgnnnal. Difeo Laboratories, Detroit. 9th Ed.

Fels, I. Gordon, and Cheldelin, Vernon H. Methionine
in selenium poisoning. J. ﬁiol. Chem. u48:%09, 1948,

Guth, F. Selennahrboden fur die elektive zuchtung von
Tyrhus-~bacillen. Centralbl. . Bakteriol. I £bt.

Hitchens, A. Farker. _Adventoges of culture mediz con-
taining smell percentages of ager. J. Inf. Diseases.

29139C. 1921.

Klug, H. L., Harshfield, K. D., Pengra, K. M,, and
Moxon, A, L. Methionine and selenium toxielity.
J. of Mutrition. th09, 1952,

Leifson, Finer. A sodium selenite enrichment medium
for the isolation of typhoid bseilli. Am. J. Hyg.
2%:223. 1936. Abs,. of originel, J. Bact. 31:569.
1936.

Levine, Viector E. The reducing properties of miero-
organisns with speelal reference to selenium compounds.
J. Bact, 10:217. 1925,

Manual of Methods for Pure Culture £tudy of Pacteria.
fociety of Americen Bacterioclogists, Bioteech Fubli-
cations, Geneve. 1 .

.

Moxon, Alvin L. Alkel] disease or selenium polsoning.
&. Dek. Agr. Exp. Sta, Teeh. Bul, 311. 1937.

Voxon, Alvin L. The influence of arsenic on selenium
pgisoning in hogs.. Proe. £, Dak., Acad. Sei. 21:3k.
1941, '



k

13. Ekhisn, Morris, end Moxony Alvin L. Chronic selenium
naisoning {n dogs and its prevention h arsenic.
J. of Thermeeol. and Exp. Thera. 249, 1943,

1%, chrift, Alex. Sulfur-selenium entagonisn.
I. intimetabolite sction of selenate on the

h of vulgeris. Am, J. of Bot. '
1:223. I%Ek.

18. fulfur-selenium antagonism.
11. Zntimetebolite asction of selenste on the

th of - hm. J. Of Bot-
— IWM

16. Thorvaldson, T. Efeleniun poisoning. Cen. Chem., end
Process. Ind. 33:1Ch7. 1949,




	Growth and Physiology of a Soil Organism Which is Resistant to the Toxic Effects of Sodium Selenite
	Recommended Citation

	tmp.1523558085.pdf.YP4No

