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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not ‘
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. '
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Summary of the Research Progress NMeeting of August 4, 1949

H, Pe Rreamer

Radiation Effests on Bascteris. R. Woatherwax.

The sffests of ultraviolet light and x-rays upon bacteria are heing

investigated, Two strains of bacteria, Escherichia coli B and its radiastion

rasisbant matagh B/e ara being usado
Inm mest of bhe experiments the eriterion of death has been the inabllity

ated srganism to give rise to a.masroscapioally visible @olany alter

.

incubation for 24 hours on an sgar plate, The most consistent results have been
obhalired in expsrimsnbs in wh¢o the organisms ars irradiated in a salane suspen31on

and then spread on the surface of the solid nubritive medium for incubationQ
Exponential survival curves have been obtaingd for' both organisms with -

Eorays \Fi e 1) and for strain B with ultraviolet light (Fig. 2). Strain.B/%

T‘

rever shows & sigmoid survival curve with ultraviole% light (Figs £2)o Thess
“resulbs are gualibabively dimilar to those Dbtalned by other inveskigators with

these btwo crgenisms.

Various explanations for the‘muﬁatibn to radiation resistancé'aan be
devised and experimgnts to test some of théée‘exPlanaﬁians gre‘being cérried oubo
Ons imterpratation of the exponential or ?onééhit“ survival curves obtéiﬁea'with
drradiated bacteria has been that the déaﬁh of’ thé'orgapism.resﬁlts from %he
vproéu@tisn of a lethal mutotion, Recent @ybolégical’work with bacteria has shown
that well dafinsd‘nuiearmiiké structures can be aemonstratad in practigally all
speciss and that these siructures undergo very regular divisions preceding the
divisiom of the osll, In some stagés of growth, partiéularly during %the early'

2 o

stages of growth of cells transferred to a fresh medium, the nuclsar divisions
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appsar to occur at a greater rate than the division of the eell itself and in
favorable material four or more of the nuclsar bodies may be seen in what seems
to be & single cell, If thése structures do represent nuclel or chromos SOme s and
are thus sarriers of Tthe bacberial gemes and if the effect of radiabion is the

producticn of a lethal mubation in one of these genss then it should be possible

%o obisln & eorrelation between the changes in the number and distribution of

ures snd the changes in the radiation sensitivity of the basberiume
5o radisbion resistance might also be showan to invelve a'pm"maur;nt

in Enz nunber or distribubtion of the nuclear bodiese

3

Cybologleally no difference betwsen B and B/r can be sesn when the

o

gmg are examined under the same @onditions of growth. Thus there is

Ty organ

no immsdiaie eybe Eegwa,;. explanation of the mubation to radiation resistance,

1 esemws possible with skrain B in xe=ray sxperiments.

e/

"Zauhg’p ackively growing cells of sbrain B which can be shown %o aontain
o, or ths most four, nuclear bodies are abé?ﬂz two times more sensitive be
the lethal effect of xmrays‘ than the resting cells contalning only ocus nuclear
structure, Strain B/i“ has not yet been investigated im this regarde

With ultraviolet light howevef growing cells of strain B show an increase

of 15 or 20 times v senzitivity over that of the resting esells. Thisz inorease.

-,i”q'iﬁyn appears very gquickly upon the beginning of growth on fresh msdium

and lnereeses repidly to the maximum figure by the time the cells have mads their
Tirst division, This sensitivity then @maractemze@ the populabtion throughout the
logaritimic phase of the 'grow“?:,h curve and it is only when the culbure rseshes the

shabionery or rosting shage of growbth that these cells return to thelir original

(

'.Ja

sens

A..}

sensitivity. Sheain B/r or the contrary shows no such increase in Tivity
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duriﬂg growth aﬁdbon the contrery may cctually increase slightly in resistance
to ultraviolet light,

Differenceé in the emount and distribution of cytoplasmic constituents
.such as nuciééﬁféteins which might partially shield the nuclear bodies froﬁ |
ultravioled light apd differencés in the way these constitubents are redistributed
in growing cells are suggésted as a pbssible explanation of the differeﬁées.in
the radiation resistance and the changes in rediation resistence of B and B/T.
Such shielding materiels would not be effectivé against the higher energy x-ray

photons or secondary electrons,
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1i8 Production for Various Elements. Co Wright,

_Eﬁidence for the @nission.offLis from various_target elements was
first observed by Segré and Wiegand. ”Sﬂort lived ‘a emission was seen and it
was thbﬁghf%fhéﬁ this resulted from Be® which had transmuted‘from Lis.by g
emissionob‘The scheme of Figo 3 illuétrates this mode of decay. In recent
‘worlk by fhe spea&er this deuay‘soheme has been verified.
’ Th@ results of uegre and Wiegand were obtalned'with solid radiatorse
Howsver, the range of the @-particles that one wants to count is so short
(l g, /¢m/) that only an extremely shallow surface layer of mabterial acts as
an ef sctive radiator, The cross section for the process is so low that a iarger
vnlumﬁ of'eféeotive radiator is meeded for good statistics than that which
is wGhluV@d w1eh solids.  For this reasohs counting tubes were used that were
flllod'w;th the material under oxamination in gaseous forme. Thus it is possible,
with rountlng tubes one snd a half feet in length, to expose 30 mg/bmg To bhe

bean sad ﬁherefore to lnerease the yleld by a factor of about thlrLVo

'gfﬁfng 4 shows the counting arrangemento It consists of two tubes .

The firéﬁgé;é fiiled witH‘CH4 serves as & beam monifor and ‘the second.one is
used o observe the relative cross section of the gas conbained in it with
respect toacarbone The deflected proton or deuteron bsam from the cyclotron

is turned'bﬁ for périods of eight secon&so After the shubtdown of the cyelotron,
' oountlng °%arﬁs and continues for elght seconds. The decay constant@ and

from thisp:the helf-life, is found by recording thé number of counts as‘a
function of"timﬁo For various elements that were éxamihed, Cy A, Ne, Er, the
half-1life for the aéemigsion was found to be the same, 88 second, which is

the B half-life of Lif. This represents the.strongost evidence for the

postulation of an intermediate Li8=~Em~ Be® - 2¢ decay chain. The evidence
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for the decay of Be _gonsists of’the energy spréad observed among the emitted
dﬁP&TtiCleSo Thiéiﬁ:acharacteristic of ‘the decay of 1i8 into Be® and hence to
2 a’se .The enéfgy.spread, ZLE)”*3 Meve,, also explaiﬁs by the'uncertainty
priﬁciplés the negligible half-life for the emiésion of the two awfé%?icles'
,.sincevzivVééﬁ ',‘ |

In order tc_obtain curves of yleld against exciting energyg‘fbils
of various thicknesses were interposed between the first éﬁd the second counting
tubese

Since for all elemenfss ﬁhe relative cross section with respect to
carbon was measured, the absolute Cross sections could he caioulated as soon as
the absolute cross section for carbon was determined. This was done Ey record-
ing the bedn current from the cyclotron continuously with an ionization chamber
and thué de%grmining the number of partiqles in the beam during unit time as
a functlion of timeov With a complete knowlgdge of the variation in beeam iﬁtensity
during the eighﬂ.second time interval aufing which the cyclotron was turhed it
was possiﬁl& to correlate the number éffparticles counted after the cyclotron
was burned off with the beam strength, bn.the basis of a half-life of o83
seconds for the decay of Liao‘
The excitation %unctions for thevproduction of Li8 from C, A, and

We are sketched in Fig. 5. | |

It is thought that in the lighter elements C, I, eto. 1i% is left
after the ﬁecessary number of particles are evaporated from bthe bargnﬁ.nmcieus
and that Liayis ejected from the nudlei of the heavier elements A, and Kre

Information Division
9/2/49 s how
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Survival eurves for B and Br under
X=-ray exposure

Figure 1

Time

Survival curves for B and Br under
ultréviolet exposure.

Pigure 2
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