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1. Instrumentation

Sectlon Head -- John B. Bursh
Insvrumentation

Wallace Fenn has succeedad in splitting off mica sheets of
0.15 mil thickness suitable for 1.75 iach diameter G-M
counter windows, & completely aatisfactory method for
mrouniing such windows has not yet doca developed.

An elsctrometsr bridge clreult buils dy Vr. Bans bas been
tested and adjusted so that 1% may be ussd zs 2 replecement

. for equipment now in use for foll nmeasurement.

Jack Mohney has axtended his gearch for a more semsitive method
of msasuring radon samples by conducting experimenisz involving
the @1lection of the slsctrically charged products of radon
decay oa the surface of a netallic foil c¢ylinder concentric
with a cylindricel contalner. A differemace of potential of

the order of 800 volis is impressed on the two cylinders.
Preliminary results indicate approximately 50% recoveries.

The modified Heher-Pickering quenching circuit that has

been used with several G.M counters was investigated by

John Bonner. Double pulses originating in the queaching
elrcult vere eliminated as a couse of trouble by returaning

to Nehere—Pickering circuit as originally published with the
single change of uwaing a 250,000 ohm dropping resistor for
the screen dlas rather than the 45 volt batiery.

The blocking oscillator supply developad for use with portable
counters vas modified for use with £,C. operated epparatus
and further tests of its properties are being carried on.

-

Routine Service and Analysaé

Project redicactivity measuring epperatus was mainteined in
operating conditions. '

The following smalyses were madal

8. ZOLE indwsirial filw badges for beta, gamme, and neutron
yadiation. .

Y € breath samples for radon.

€ % alr ssuples for redon

& 155 foil ssmples for zlpha achivisy.

Personnel frow ancther aren wers instructed im film badge
Procedures and i collecting and reading dust camplssc



2, Tracer chemiatry

Section Head -~ Robdert M. Fink

2.1 Analytical Studies on Serially Sacrificed Rats to which
Polonium had been Administered

Tissue analyses for polonium have been completed in a seriasl sacrifice
study on rata. The rats used were a homogenous group of mnles from Wistar
Institute, and were glven a single intravenouns doss of 10 or 20 microcurles
of polonium per kilogram of body weight. They weroc all injected from the
same solution within a short{ perlod of time, kept under the same conditions
after injection and sacrificed (ether) snd disszcted in as similar a manner
as possible and ln a pre-arranged order, randomized with respect to order
of injectlon. Since excreta were not analyzed it was not possible to estimate
the dosage from the total amount of polonium recovered as has been done in
the metabolism experiments. As the closest possible approach to putting the
data from the two sets of experiments on a comparable dasis the dosages for
the serial sacrifice group were taken as 92% of the values determined by the
dunmy injection since 92% was the average r ecovery objained in all the
metabolism experiments where complete analytical data were avallables

That the two sets of data are apparently reasonably comparable 1s in-
dicated by Fig. 1, where the per cent of the Gose retalned in the serial
sacrifice group is plotted around the average ratention curve derived fronm
excretion date in the metabolism experiments. Since 1t was not possidle to
correct the dosage for individual snimals according to the individual recoveries
the data shnow a fairly wide scatter, buiv the group averages in general shovw &
good fit %o the oreviously determined retentlon curve. Groups of four aanimals,
two at 10 and two at 20 mic rocuries/kg. were sacrificed at %, 1, 2, 3, T, 1},
21, 28, 60, 90 and 160 days after injection. HNo individual tissues were
analyzed in animals which died before they were scheduled for sacrifice, dub
data on total retention in these animals sre included in Fig. 1 and in gensral
averaged (in data presented on char{ as crosses) with the closest regular
sacrifice group. The three animals which died between 90 and 160 days were
averaged as a speclal group. -

The complete analytical date on the animals which were sacrificed are
&iven in Table 1, expressed as per cent of dose per gram, and in Table 2,
expressed as per cent of body content per gram. The average data have also
been plotted as per cent of dose per gram in Fig. 2 and per cent of body content
per grar in Fig. 3,

The patholugical and hemsitological Findings in this exper iment will be
reported later. :
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Table

Percent of the dose rer gram in tissues of male rats secrificed seri?l}y following
intravenous administratinn of 10-20‘pc/kg of polonium‘®

Retention Percent of the dose per gram wet weight in
% of

Dose

Spleen Kidney Liver Lung Cervical Nodes Omental Nodes Bone Testis tluscle
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A ble 2
Percent of body content per gram in tissues of male rats sacrificed seria}ly following intravenous
administretion of 10-20 pc/kg of polonium '@ i

Rat

X Percent of body content per gram wet weight in
Ce

Spleen Kidney Liver Lung Cervicel Nodes Omental Nodes Bone Testis Muscle §

1.05 1.10 . 0.32 0.16 0.08
1.56 0.93 0.31 0.17 0.12
1.04 0.93 2.37 0.19 0.11
0.82 0.73 . 0.26 . 0.11
1.12 0.92 0.32 0.10
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(a) Bats 222-253 inclusive received 20 pe/kgi rats 254-275 inclusive received 10 pc/kg.
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2.2 Effecte of Irradietion on Tissue Nucleic Acids
Studied with Radioactive Phosphorus

1. Summary of the literature

A brief summary of the literaturc on the effects of irradiation on tissue
nucleic acide indlcated thet results of various workers are not in complete
_agreement although it may Ve & consequence of different experimental conditions.

Hevesy (Review of Modern Physies 17, 102, 1945) after X-irradiation of
Jengen’s sarcoma in the rat with the rat otherwise shielded from the X-ray
beanm, found 1/3 to % as much nevly formed desoxyribose nuclelc scid in the
tunor as compared with ovnirradisted cwonirveles

Also normal yats which were exposed to 1H80-3000r ¥hole body irradiations,
injected with P7snd sacrificed $wo hours later, contained from % to 1/3 as much
newly formed desoxyribose nucleic acid in liver, spleen, and intestinal
mucoss as the corresponding controls. Razdletion alsc was fourd %6 inhiblt
the formation of desoxyribose mucleic acid in the growing tlssues of 3 to Y
day old rats. If the rsé was sacrificed immedlietoly after exposure to i-
radistion, the newly formed desoxyribose muclelc acid was 1/10 of 1ts normal
valve, About three~fourths of the inhibiting effect produced by X-radistlion
ceaged in the first twe sours aflier eiposUrc.

Puttle, Erf, and Lowsence (J. Clime Imv., 20, 566, 1941) found less P2
was retsined in the nuclenproisin fraciion of the spleen, liver, lymph nodes,
and careass in both norymal mice apd mice with lyaphoma wher 80 microcurics p3
(lethal to 20 gun. mice in two waeks) wers given than vhen 8 micrccuries were
given. The mice were sacrificed at %, 1, 1& and 2 days after the administration
of the P32, The nucleoprotein fraction consisted of the tissue residue after
1ipid, acid and woter soluble F were removed and contained riboss uucleoproteln,
desoxyribose nucleoprotein, and phosphoprotein.

ny

Msrshak (J. Gen. Physiol., 25, 275, 19%1) used mice with 13 day old
lymphomss which were given 2002 X-rzdie tion, P32 injscted % hour ladter, and
sacrificed 2% 2, 3, 6, 12, and 2% hours after irradiation. The P 2 concentration
of liver tissue and isolated liver nuslei was not much affected: The P32 con-
centration of the irradiated twior tissue wos slightly less than the control famor,
while the conceatratvion in the irradiated tumer nuciei uas about 60% greater than
the control 2 hours after irradiztlon aud from 10-20% greater {han the control at
5-24 hours. The irradiated lyuphome cytoplasm hed 20% less then the control at
2 hours and decreased to LC-60H less than the control at 5-2% hours. Fuclecproteinm
andg nuclelc scid fractionstion were not cone on the tissues and nuclei from the
irradizted mice, so 1%t ia not certain whether the P32 changes in the nuclei may
be attributed to the desoxyrivose nuclele acld vhosphorus. Marsnak has shown that
ahout 90% of lymphoma nuclear phosphorvs is in the auclsoproteln fraction, and
desoxyribose muclelc acid le believs? o constitute from 97-100% of the nucleic acld
fraction of nuclei.

Mitchell {Brit. J. .
absorption oi uliraewioles rsdia
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él fferentiating cells after therapeutic doses of Roentgen radiation, which he
attributed to an accumulation of ribonucleotides in the ¢y topiasm. HNo change
vwas found in the oncentration of desoxyribose nuclelc acide

»

2. Experimental data

The date have been completed om the four graps of four rats cach, which
ware given approximately 200 microcuries per kilogram of radiocsctive phosphorus.
The phosphorus wzs administered intravenocusiy and the itwo experimentel groups
were expesed %te 5007 and 16007 X-rsdiatiom for twe bours immodiziely afier the
phosphorus was administered. Immedlsisly after the irrediation was terminated,
the testes, liver and spleen vere rewoved under ciber anesthesin, imrmersed in
a freezing mixture ¢f dry ice end slcokol, and vers kepit {rezen wntil ihe ex-
tractions were begua. The two congrol groups were treated the same as the
experimentals with the exception that they were no% exposed to Z-radiation.

The tissues were amalyszaed for total nucleic acid phosphorus, ribese nuclelc acid
phosphorus, and desoxyribose nuclele acid phospbores according to the procedure
of Schmidt & Thannbauser (J. B. €., 161, 83, 1945}, The radiosctive phosphorus
in each of the three fractlons was measuvod by means of & Geiger Counter. The
specific per cant activity, l.c., the por conb of the injscted dose par gram

of total phosphorug, was caleculated. Ths ratios of the specific per cont
activily for the nucleic acld fractlons in the cxperimental en,ups end thelr
corresponding controls iadlcated 1i43ls change s a resuld of the irradlatlon
uwnder the o nditicns of the experiment cutlinsd, The wzatics for all three
fractions of phosphorus were close o wnity, with three exceptions. The acilvivy
was depressed about 30 per cent in the desoxyridose muclele acid fraciion in
the testes of the AOOr and 1600% groups and in the liver of the 1600r group.

Hot much significavee can be attached to the calcuwlated depression in these
three instances, since the amcun$ of redicsciive phosphorus counted in these
ceses {end orly in these three cases) was close to the background count.

In order to glive some landicatlon ¢f the relative sctivities of the thres
frections, and the three tissues, the per cent of injected dose per gram of
rhosphorus, and the vatlos of $he activitles in the experimantasl snd control

4

group are given in Table 3 for the 600r experiment.

8005221
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Table 3
Tigoue 4 injected dose/gram P Batio
€00z Control 600r =~ Conirol
Testes »
Total nuclelc acld 6.0 5.3 0.95
Rivose " . 101 %7 1.0k
Desoxyriboce muclelic acid Q-7 1,08 0. 65
Liver
Total nuclelc acid 93 g3 .12
Rivese " " 105 oG 1,07
Desoxyribose nucleic zclid 22:3 22:2 1.00
Spleen
Totel nucleic acid 75 77 0.98
Ribvese " * 135 140 0. 97
Desoxyribose nuclelc oeld 34 39 C. 88
The entivily of ail thres fractlons was lowest in the testes. The liver
and spleen showed fairly similar scotivitles. In 211 three tissves the activity
of the desoxyribose nucieic acld phospherms wWae considerably lower than bthatl
o .

i3 o4

o

of the ribosenucleic acld fractle

The study of the activities of the two auclele acids as infivenced by
irradistion should be extendod. Fo pronounced change was observed in the %wo
experiments at 600r and 16007, tut it appears that the route of adninistration
of the redioective phosphorus, and the time of injection witk reference %o the
time of irredietion may be importand. Xajection of the phosphoras intravenously
bvefore radistion was started ss was dnre in cur experiments may very likely give
resul ts different from those in which 1% was adminlstered afser radiation was
begun or after radiasion was terminated.

N

imtravenously after the injection was
completed. Eevesy injected the PO guheutaneovely after the radiation was
terminated, or interrupiel the radiatica % make she injection. In the_case
where he obtained the most proncunced imhidition, he stated that #the P3
was not administered after irradiation, the rat, however, heing exposed 0O
Roenigen rays throughous the experiment.? 1t was assumed by us, that this

%

mean% the PP% was injected just before radlatlon.

Marshak nad administered the P3

REy
e

D

i4es with Uranium 234, 235
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2.3 Buran Tracer Stu

¢

Turing August, one humsn tracer siudy was carried out in collatoration with
the Meitsbolism section znd the Givialon of Tharmscologye. The redioectividy
snaiyses were cervisd oub by Dr. Albert Frenktel using essentislly the methodse
ouilined in the monsiuly report for July.

to the Metabolism Unid on August 2, 1946
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The patientwasg tn thehompltal because ¢f rheumatoid arthritis and urethral
strictures. General condition remained satisfzctory throughout the period of
study. : S

Examinationg To 37. Pv ?O, Bto 1?105 Co ¢ ‘f'!sfw 690 _‘i Kgg" B, Po e 110/75@ Both
ankls joints swollen aznd tender. Left knee Joint swollen, vender end contains
fluid, right knee tendor, urethral striciure cemsnstrsicd on catheterization.

Injection of Uranium Scetabet On August 9, 1946, ho was given 385 pgn.

uraniur acetate enriched im U. 235 and 23% intravencusly. The uranium sal ¥ wes
contained in 5 ml. of sodium scetats bulffer (2. 15533 at o3 %5, The dose was
therefore spproximately €.3 Jexme per kilogram of Tody welghl. Yo reaction was
expericenced by the patient or acted by observers.

Analysis of Bloodd 21 ml. of whole blood wae withdvawa 4 hours after injection.

No activily was observed. I% was cslculated thet if the blood volume were 4,600 mi.
at least 6.5 ngm. of ursnium wuld have to be present in the blood stream before
the amount contained im 21 ml. culd be deteched. It seems safe %o assume that
less than 2% of the totel dose remmined im the Slood =% the eand of 4 hours.

Uranium in urine and feces: Quentitative cllecticns o¢f urine and feces were
made toth belfore and after the injectvion. Analyses vere carried out by beth

the f{iucrescaace and the pleting and alphs o uniing metncds. Only the results

cf the wunting method arz available for ¢his repsyi. No ursnium wae found in ths
contrcl specimens. Teblesz ) and 2 reveal the rate of excretion in urine and feces
respectively.

Effect of Renal Munction, Bleod Couni aad Blood Chemistrys The amino acid
R-crestinine ratlo did not incresse inm the post injection period {Fable 3)
protably because the dose of uwraniun was too smalle Dr. Tounce did not find a
significant increase in urinary protein or catazlasc. Date on other clinical tests
fellowt

8005223
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‘ ‘ Clinical Tests
. Bofors Injection Afser Injection

Urea Clearances 8/5/u46 6/13/46

Standard 102% Stendard 1005

Mazimum 1158 ‘Standard 91%
Blood Counts §f2/HG gf12/46

R&Bo Co 50 5 rillion 50 3

v, 13.8 gaf100/ml 13. 8

W.B.Co 6,800 - cu ma 8,850

Differential Count

Neut. b5 percent &h

SQ IJQ 6 15

Lo L. 13 5

M, g 1L

E. 1 2

Dﬁga 5 3
..................................... T e 3 e D i T D S 3 S T SR
Blood Chemistry %/5/u6 8/12/46
Icterus Index 5 iy 5
Sugar 65 mz % ez
K. B, i, 32 rg 31
Total Protein 7.2 gn ¥ 7.2
Alb/Glob, %, 3/2.6 gm © /2.8
Inovrganic P 23 rg ° k.5
&1k, Phogphavtee 2.3 Bodsasky Units 2:5
Carbon Dioxids 70 vols. $ 63
Chloride S men/lissy gk,
"hese sests likevise indicaite & negative effect at the present level
0¥ dnszge.
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3. Radiation Physiclogy
Section Head - 'momaa B, Hoonan

3.1 Stundies on death caused by very high (10,000-75,000r) single doses
of Z-radiation are in progress. Pralizinary results on srvival
times -~ vs -= dosage ave given in table belows

Sarrival Time
Nose {Hours ufter siars of Sreastmon)
Fata Bamshars

10,000 ¥ 72-95 (a)¥
20,000 x 62-.90 {g) e

ho,00Cc » 6& 3 {(2)

-

g8 % 28 (2)

]
W
Wl

)

o

S’

54,000

75,000 ¢ 1&g (2)

Fignrves ia parcaathesos indilcate nnmber of aanimals usedo

3.2 Sindieg on temperature effecis bhavs Deern unsuccessful %0 date. 3fforis

¢ iaducs hiberration 1In hamsters have nob heen succsssful to a degre=z that:
would pormit these anime’ s 0 e ased fuy stady of wadlation affects. It has
bean loarned thaet goldfieh ave easily killod by icz hox tenperatures so thatl tha
protactive effecd of cold ageinst radlation dumags s not easily studled in 4hils

specios.

«3 Sixty rats are baing chronically irrvadizied at lovais of 10r and 20r daily
preparatory to determianing their susceptibiliiy fo amuite radiation.

(e

3.4 Some of the persoanel of thls depaviment hmve veon cooperating with Mr. Bishop
iz a gtudy ¢f resdiation effecte.

‘l

4, Fndlation Chealciry

Secvion Head ~- Xuyh S8 omoan

4.1 Mosi of Dr. Selemonis time hes been spezt fs*m:a his arrival on Auguss 1,

as followsd: Revising the office snd labevatery sei-np adapted %o the ressarch
pianned, lecklag for perscanel, and ;amm,iar:.zm,f, ,zr:.imsefi.f vith the literaturs

concerning provlems of radistion ckhemistry.

5. _Spscirogcony

Section Head o Luavwiile 7. Sjcudman

5 Iumu g s T R L L v s R
b supnfilalion Sperivents wite 0,0 .. B, 2 @ T, Staadman
RRE
e e Lo o~ T L IR w31
A R o e Lt W s D ,4.» L el il - e ™ (SN & - "

o ey the o st Amae oDtk Bhe ura.-.x:l:.*' 3 oxides ven
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follows. The dose wes always about 100 mg. of the compounds U0, or U Og»

and the dvration of the experiment wss not longer than six daye becauze of
the way in which the iracheo tomy operzfion wes poerformed. A% that itime the
respiratory troet wesg isolated ito inmswre that e psz b of the dose resched the
esophagus. Apalrees showed that vraniuc appsared in the kidneys and dls-
appeared from the lungs and that aly ut 75‘,'% remained in the resplratory tract
et autopsy. The interpretation of the date was %hot U0 couvld be mbsorbes
by the lumge end this {inGing onatituied e 2in ceslis of the exparine .,

In the recent Sests with Uzle . ncutioned fu ths lesk ragort ¥ 1864, a
differeat piam wap followed. The dese was 10 0. of Ugly sné the trachectomy
vas completied g0 that the animal receversd {rop the opfrasion, bresthed
normally through the sone and RovEB, & d lived for more than & monéh, in this
series animels were also socrificed &t seven ang a3 Tourtcen doys. The enslyses
of the lungs from these ebowed, however, thei iy mlerogram guantities of U
vere present. On the othar hs 3, the nifrase experinants showed that ihe
anipals wuld succowt in fourteen asye % mg. of ursnivm abdsorbed from the
luags. This 1sd t0 the suspicicn thag iy the relativaly insoludlse
oxide euld be im part exmpelled Irom ths lungs CF way ol the movth and wouwld
appaar with the salive znf be & /allovede  This Tovie waa nod Tound %o be very
important with the niirate.
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To veat This oo milar Hrochse tony omperinen’ was rerformed

I
2]
o
4]
|2
I
e

using 100 mg, 313%’ o Shen & ermnals was fastened in the escphagus end the
miive cellecisd for isa of the ersaing Rirdy tourse In this ons test 16 RE.
o 3 )

U’ZQS wore rewvered u the sl ive. Thaso tests arz belng ropesied.
>

6. Rudlintion Mechanies

3octlon Hond -« Fremels 53 chop

6.1 Tae large elecizonic micro seope A Delng overbavled and new purps {rom
the dstrict ave belng imptsiled vo fres progent puwps for the small model
eloctron microscons. The recynvas sion of 5oom 112 is absus 5% compl ete.
Some 200 rate ars in procezs of BelngArrsdiaiod for she Ruwe-intencity
axpexlaent,

6oz Ouo huadred wwontpegigay o5 ¥ + mfd condensors &re helug shipped from
the district w be used in the COnAeRser disge
charge X.yey machins 4o work in 1
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section Head - Smnwel H. Bsusaty

fo1 Collaborative i vk on & trecer sindy of uwrsnivg inm a bhuomesn subject is
covered in (2.3) of this zeporie
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