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1, Instrumentsilon
. Section Hezd .- Jobn B, Jursh
1.3 , Inetrwxve niztion
L]

An audlo-oscillator with & resistantzecanwsiziunes tarh eircult, a
o : sutout of 10 millivolts ~

-frequsnsy renge from 1l Copefo 10 65,000 revowe, L omd

to 7 volts sultable for feedlng inic & Lirh e lms been tullt for .
gensral testing purpessic

1.2 ' Men wrement of Badon in Sranth Sugrles

Included 1n tbis ripord ars 4 graphs Lm: *g thg radiosetivity of radon and:
its decay products as 2 fonetlon of tlme =7 eunryes and the general equation
from whick ths presemt curves are czlonlats i con b found in YBadiations from

Radioective Subglances®, uy Rutherford, Cfu—:’i&,i";, snd d5lias”

1.3 Bovnbine Service ernd Jzzlyois
¥

ir. operating condlition.

te Project radlosciivisy soparsis weg mn

%, ‘Pug Rochester fon Hebters wers rapsirsd cnd roszllibrated for uss by a
Districy gpect-1 neisvials plant.

4 ety 2 - - e i
o The following -nslyses were sade?

a) 78 air sav;les for radon contente

2.  Tracer Chemlniry
Sagtion Eeed — lohaert ¥, Fink

2.1 Falorius Meterolism
-

Uog metabolism cagsn in which conteot of exeraia with metal is minimized have
baga net up and are ...e:L ased Tor collections of srxersta. After some prelimlnary
vors, the excreticm of rﬂ oalum by dog, will be stuiles with a view to setting
up 2 colony of dugs wit m low, approxi - ssnrtand polonium content maintalned
by repsated injectiions ot intervale of o .

.

2P Zadloisotope Studiles »

w

zecessory teol in the

studied and appears
recaéurse was originelly
d hos been §ri ed with

The use of Tilter o= yortl‘u*m. cl:rm-f to *"c_.;

gtudy of Intermedizry “ﬁﬁabolifx with
to show vrowise for «“:g« mante with o

worked cud for the gquelitatlve annlysics of

Yo Cemeder, Por Ao Ty Terdan end be Fo B Uontter Ciasos Jo 38, 22b.232 (1944)
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reducing 'sw;araa and inorganic compounds. Baperiments in our laboratory with the filter
peper par tition chrometogrupb¥ of organic zelds, ,Jusir gzlts, snd their potsssium
hydroxamszte derivatives iniicatp thet the procsdura oy alwo be edaptable o this
important class of intermedizry metadbslites.

ok %cmatrﬁgrapw with

s r2%) the enimsl was
3(’&320 Afger

£5) :gamlyzatﬂ with

t2ct with & photographio

a preliminary experiment in cg ioi ;
.radioisacha gtudies, carrlesr-fres 1k

sacrificsd after 24 hours, eud L3¢ th:,w'm hydx-ng,
preparing a two-dimensionszl chrom:togran of gn 8l 1
phencl snd collidinz, the Tilier pumpey un_.r~ PEE

fiir for three days. Upon develorumest the il m: t2 exposure ai the
spots corresponding to the yx;i,nu.s nf inorgaalic i‘j{iiﬂ@g dtlosdctyrosine, and
thyroxine.

2.3 Urznium Hetabeliem

Further stadies on £ sinth human subject are reported ia the section ond
Metzbollisss, :

3. Badlstdon Fhysiocleopy

Seotion Hepd - Thomas B Fooman
3.1 - Effects of Very Tigh Toge, Single Iuposure 0 F=irrzdiation
The effect of varying the intensiiy of rvadiation upon survival time after
high dozes or X-irrszdiatica kas been s tudled.

Une preliminary experiment wns performed upch & growp of rats which had
survived & dsoe of 850 r given wore then 60 u“,,f.; e’zgrliem The results of this
experirent are pregentsd in tebolar form belowd '

Fable 1
o tal Suvvival Tims
Dosge Intenpity ! (bours after steri of irrsdistion)
Group {r) Axfain. ) Yean . Stsndard Deviation .

150 28 1 | 15,000 -31%-315 7.65 ' 1870
150 BBE I § 15,000 7C 9%, 23 11.15
220 EBR I 22,000 208-32¢ 4z, 83 10,66
200 KRR 11 | 22,000 70 58,10 g.22
300 IR I | 30,000 323352 S 2L.2s 10,92
360 EBE I3 | 30,000 70 36,87 8.u

2. martﬂidgan S, I3 Fature 158, 270-271 (18L&}

8005318



bIEGOO0S

SECRET

-9-

Phese result are oreseated in tabular form telowsd

‘Another exneriment wes dofza vith stock rats without previcus irradia tiono

]

B Teble IX ,
» Survival Time
Total Jose Intensity » atart of irradiation)
Grouy (2 © {xfmins ) Standard Deviatiol |
300 BED | 30,000 | 31.3-382 12.15
00 WA% 30,000 g Tﬁmso 3o
100 BEM | 10,000 - 261 $2.33 6.98
100 RED 10,000 66, 5365 €3. 80 1.1%°
20 RaD 2,000 361 275
20 WIE 2,000 T 5.67
The Staiistics Divisdon hes compuied i rzilos o na Alfferences in the
meong of the atove gror . For a dgse of 30, O ":\‘3 snce in mean sarvivél
tizes betweoen groups 300 EED and 300 wRT i <Q,01). For the doses

M2 ETT “:, gign

ef 2,000 v snd of 10,000 r the clifferr:x:.ccsz in

2.2 3ffects of Chrenic ¥ Irradiation Upan the Suscepiitbility w
The first eweriment desigaed to sway o
daees of radiation upoz suscaptibility to acuic
The resul ts have been o sported nilecemzal & n nrav
gnthered together in ovder %o Jreaent the date

ia ticm has;

A, Hathodsl

Bota were fuas buhed by the Dromson ! Lwsnad I;;b re 0¥
voung sdulés, egually < 1?5::0\- s W0 8E%e- § ow
Porilas .Lo:: Chow, supplcasnted ty Fox Elox, tad {7

Irradicati-n w"s Zone wrile the rats were in 1“? Ar regular cagese
were trausporisd to apd frem the Z-Tay ¥
There wns 5o Geath smorg any of the anine

radia tiar

<
!‘-‘(‘)

until aftcr $helr ex

The factors invclved in the chronie rediation were!

Yoltage - 250 kilovolis.

Filawe:t current - & or 15 millinzperos

Filier - Aluminua perabolic (23,2 am. mick iy e
Hal? vaolue layer = 201 . of cyppere

Target - skin distance - 3.3 maters.

Tlue of cxpoeurs o 3133 rdnutese

el Tain wo

ificant.

Leute Fxposure

fact of daily erposure W small

been o mpletedo

The animsls were
sed two to B cage and fed
cs zccess to water.

The control rats

m ut were sot tsken into the TOCM
3

gosure to acute

enter)

A ecnsisting of 10

roceived are
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10-
Tgble 1K
'O“*—‘ ‘?9!’2'\""\ and

CEOA T 2, SRV YN ar 50 exposureso _ .

wCA I 14 wf o > 100 exposures. : '

CA I3, 23 ¢! » 50 exposures.

BCA Coutrol a. 0 r/@,43’ for 50 exposures.

RCA Control be 0 r/ésy for 100 exposures.

. ’

Groups XC& I a and 504 1 b vere expoced toget wring the first 50 exposures.
The dose was varisi by varying ithe milllsnperags, me time of exposare being
practicelly the same for zll rﬂdiated aninaleo .

The day follouwing mwpletion of the sehsduled number of sxposvres, lrradiated
‘and control animels wers expessd %o 600 r of Y.irmadlation in groups of 16 animel s.
Both irradlated and control aviomals wers incledsd in esch gronp receiving acute
doses of irraciation '

The radiation factorz {or this acwis exposurs wersd

Foltags - 250 kilovel ts.
Pilamend current = 15 milliamrerss.
 Piltier - Aluminum parebelic (142 mw. thick at center)
plus G. 5 mme of copper »
Balf vzlue lager = 2.1 mm. of coppel,
Target-skin distance - 61 cm, h
Tine of expowmrs - 32-33 minutes. .

Daring the lazt two weeks before scute redil:sticn, white blood counts and
hemoglobin dﬁ:%rﬁ pationg ware Jdons on raadomly rlosen snimals from each group.

Bo Ragul {s? . L

Phe resulis are nroscnted in Tahle 1V,

Table 1I¥
Loukoeyts Count - :
) {peTe cto i ) Cumulz tive Group Mortality
Grovp Exnosure . Menn 5t2. Deve |15 days 30 days 60 deys
A I a, 50 x 10 = 1,72 ] 5460 o3 3 3
KCA 1I.. 5 x 20 r 9,&6? 1,180 1 2 3
NCA Control e. 50 % O 23,9121 1,415 u Ll 4
NCA I b , 100 x 1G-T 1,505 | 7,061 8§ 9 10
HCA Control b. 1006 Or 22,281 { 7,557 |4 6 8
| 1 _ :

8005320
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Hemoglobin values 4id not seem %o alffer slgnificently among the various
groupes
Although the mortalicy seens to be higher in Both groups HCA I b and NCA
‘Control ® than in the Tirst throe grotps, this siffercmcs is not clgnificant when |
the data are tested by he "Chi-sguars® tecte .

Tha conclusion whick may bo drewn froxn this giporinsat is that exposure to “
500 r or 1000 r {in aaify i;»»s of 10 or 23'p) - Yeukocyte count

but will not make s erposcd snimels zay worz < subsequent exposure

w a zingle dose of 500 . Yhe expericentd reoexted with slight modificetions
iz order to check tals :eather unerpested o '

3.3 Helationchip 'tn, tweor. Uody Velght and Survival Timo after Acute Irradistion

~

Under the ilumedinte supervieion of Kias s.i‘-_fi*;z. TaFler, experiments are
baing contlnusd to inveisiznts the sffect ef hody wolsghi upen survival time after
1e%hal doses of Felrradizdd

-

(S 3

Pravious experimaiis have been veportcd in the wonthly reports for Nevember
and December. & third axsevimsnt ig rsporisd u :

rradia vidu C«'O v owhals :.Qf:i‘}", 250 EY«; ° P;, \E’o E‘x.c = 291 o Qf cépper

SR R N
Funber cf E Miean Fody Welght | Mesn Survivsl Time (hours after
Croun Animels | (orema) | start of jresdistlon)
SR LN ML SN -
& o2 i 47,2 130.0
2 = T €6.8 k2.5
¢ 12 i 125.2 256a 4
D 12 E ) 174, 8 282, 9
E- 12 : 52, 8 166.9
¥ 12 b 18%.0 T 2145
t : 2 e - v
*S‘SQ ’h‘a mprtelity, mean uu*”‘ val time baged © o &nlusle vhich dledo
The report of & siviler experiment in ithe conthly report for Dacember contains

en orror In that the E. V.1, L3 revorted as
for the BV L. in et cxperimest should be O

T I pper. The correct flgure
COLTET

34 CT : f’.auloautog raphic Sechaique v

Mr. Gearge Body is moantinuing studles or :*eﬁ,kuo&v for improving the resolution’
of radioautographs., 4 double suege for the microccops comparator was completed
znd found satisfzetory for "hnigh dry* mngaifisztion. With some changes in design,.
it is hoped that the lnsirument can bo uged at even higher megnlfications.

s work, 1t wae dizeovered that polonium seems to be
the stelduing vroecsss.e  Snis nztter ls Pelng in-

o
nine 4f =nF vertenleor aten in the routine

During the cou
remaved fron o Sizoue
.{

k " e A S % e 3 L e
AL \.i “;1..1 SIS LIRS A 5 IR S ST
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hemstoxylin and eosin
from tissua.

thod is

£oan
staininzg 0
i

305 Coerdine ted

Studies on effects of T-irradiation
with the Radia tion Chenistiry sszeticn and ars being

Dp."Solomon. Hiss M, % Covld of this section hae
marrow studles in eommsctiom with this nroblen,

on nig*@na

Reutine animal
tsectione.

cire

4. Rediation Chem’
S@oﬁion Head --; Kurt

Experiments on Blood (alciom Devels 5 3

lgeonsn

1,
esn giudl
re
reported in the lite at* ree <he depgsition of
tigsues after irradiation has a7z0 deen reporited.
as woll as & fall of i%, kzz Decn found by varis
infiuence of irrzdistisn or bBlocd calelum 1ewelaqn

In view of this contrsilciory data, wo th@u&b
.ealcium levels: in the blosd of birds. Prelinminzvy o
rigeons. The resultas obtained zre noied beleowd

Figeon #C-1
(Irrndlated with %000 =)
Before irradiation {control caleium valuﬁ)
24 hours after irrsdl

48 hovrs after irwm

) Pigeop $C-2
(Irradiated with 5300 r)

Before irradiztlor {eonizol calelvm walue)
24 hours after irrzdiation
U8 nours after irradiztis

specific for the removal of this

o -
T

Lfter

sn on medilization of
s b ed in only = {ow instancea.
tion of calcium afier irvrodlation with I-Rays has been

T czlcive in tumors as w2ll 2z 1n normal

g workera; others

&l emend

Researck Frogras

are Veling made in cocperation
agried 1o greater dstail by
homatological and bone

&R
neds
l.

=né srposures to X-irrddiziion heve bean pr3VAdad for othber

SRR

Irradlation with F-Bay

zzleiuw from the ghkelston as well
An increase, as

;2 in ths blood calcium level,

beve found no

1% of interest to siudy dlood
srperiments were carrield out with

3. 72 mgh
9. 86 mg%

9.93 agh

13,60 mgh
11.90 mgh
10. 54 mg%

Comment? No significont changa in the calcium levels of pigeon #C-1 could be
found. In pigcom #0-2 decressed calelum levels were moted, but it
should e wentloned thad they ars still within the range of fluctuation
as rormally found in plgeons. HMore apimals would heve to be tested at
the 50CC r leval in order to find ou% whether or not the raported’

indings ars gigailficant.
8005327
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4o Experimenté on Bore Fornztion in Pigeons sfter Irradiation with X-Reys

Experiments were ﬁ@a&ﬁﬂud for the investigation 6f the influence of X-Rays
on bone formetion in pigeons im the presemcs of sex hovmones. Since it hae been
"shown that bone marrow sctivity end the degrze of rasponse in newly-formed bone
after the injection of sz bhorwones are *Wt€Yrglatgﬁo 1% seamed of interest to
stvdy this phenomenon :f%or the Irradiztion of boss marrow with X-Ravs. These
ﬁkerimenuuo in collzheration witk Dr., Thomas I Ffoosen, are now lin progress.

.3 Eyperiments Prrisizing to the Covnting of Madiozctive Celcium

Yarious celeiuvm oo Y6z wear czlecivm compound whieh
forms & lagyer on the covaiircg uating of radicactivity in the
CGeiger Counter. Some < %hs ¢ wre guilinsd below. Very

s pisfactory resulis wove obi 3 ride solutions dissolved in
-0b normal hydrochloric acid avd evaporatzsd af%er ﬂb&h¢aliZ&tioﬂ on & silver foil.
Scme detnils of thase erperimeste are given Telowe

CaCl, 0.09 gflec. ’
Q s L7z ) YHy, 2 ..5,.0.
1/2 324 Cll“ Dlil% 1}., ce s5te (~H24;’/’2 2:}«&0
lce Caﬁlg = 0,09z tlue 3 drop triton (1#30 dilutionl.

A

Caﬁlz dlssolved i1 2% HOL.

Calecium gluconate.

9oqo micrograms G = 0.1 cc CaCljeplus G- 9 cc sat. (ﬁHu)zczﬁup
CaCl, plus 3 Amps sarnse) /EtOE,

.(Hﬁg}gcej plus Eﬁf plus CaClz e CaCQBD

Diluted Caz(POy)..

Call, dissolved iz oGk E HCL plus 3 drops Wiz

%  Spscirecceny

Coption Famd - Luville 7. Stezdnan

Ho & Tevositicn of Heuvy Metels ia Bome

& few %rial photogrcyhic cxposures bhave shown ind, with No-screen x-ray film,

‘bepe ash containdng 19 uranium gives a berely detectable image in 24 bours but
a weeks exposure 1z reruized to obtain & good imege. Bone ash with 1% uranivm
content, however, ls msvkedly colored snd may us readil y distinguished by the eye
from normel bone Auto-zadlograpby is therefore not uscessary for ldentifying

vranium In hone when the comcenitraticn i of the order of m“giitude "equired for
F=ray¥y 8iffraction studies

8005323



it hee beer mentioned before that zimiler concentzrstions of lead in ashed
' hone show the black color of the axide. 2a even mozre sensltive test for Lead
in the baone is with Bg*°

The present procedars vael vith the boneg conteining heavy metals is o saw
a fresh tone section im baif so that one helf mey be ashed znd used as Telerencs,
the other deproteinzaiad znd examined by xcrbr diffraetion. '

5o 2 ‘ Infra-red Specivotcony

" A technique, recmtly wizrked out for hendlis g 5: ytein nenples i the
infra-red spectrometer, oneists in forming o aryeiailine depcsit of the protelm
oz & base film of nﬁtroﬂelju’ﬂae by gvaporabion of 529 aguesus solvent. ke

o]
1
4n

f1lme aTe prepared by vuttling s ibla layer ol collacion on Wwo rock s & slites.
Yhen the film was Q4i$ﬁ &na E3 pair of plates plus protective film beve beon made
which have ah=zarly the : TE tzsion, onc 1z uwsad for the refersmce filier the
other for bylding the ' ahongh cellivlese nltrate basg zevsr&i aazvlpticn
peaks in the infra-rsd, films v be sooured thin sxough snd thus & high enough

rrotsin speeimen to bh@ tirit of the
thug fso0 have bgen with aly

tranemisslion to permlit meoasul
instrumert, 1% micrans.

5.3 Service Lonlyses

et oo ¢ the Phermocology Livision.
2, Radd Becrtanicsg
Seetion Fand o ?raﬁcis Vo Bighon ,
N .
6.1 ‘ Aninal Badlography

The installesior of eninal midicgrachic machine has been comrletzd.
The spperatue was calibraisd and technisues for th: variovs animsls estellisheds
Toe darkroom facilitizg o7z mot comple’sd dus to lnak of materials.

6.2 Eiectron Microseore

The large elecirun micraﬁcope was dismratled fvv cleaning and over-
heuling, as 1s nacsssary pericdlcoally, aad fx beins resssembled. The dbalance of
the month bas besn srend in censivucticon of 5 higk voultage power suprly for use
on both the emall micro scope snd the conden 3sr d%scrarge unit. The metal

evaporating unit 2os Deer fiulshed and has Lzen pu into use £57 the vreparation of

electron microscone recireds and. ls very evcnessivi.

T e ﬁat_liﬂm

s

. fectios Fesd - Semuel Y. Pmes Lt
702 Urgniom in Bumen Subjecis .

SubJect number siz was admitted fo the Hetebolilsm uni¢ on January 3. 1947,
Experiments invelving this subject ars not yeoi coxl
i¢ being te ted botk vefore and alter seldification of the patient with symonium
crloride. Date will bde cenpletod in time for the Tvbruary renport. »

8005324

2 reds ca amnrlss of beryiliuw ore and

~te T~eause the rate of excretion
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