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PROJECT COUNCIL MERTING

Januvery 16, 1845

Present: A. H. Corpton, R. 8. Stono, R. L. oan, H. J. Curtis, Prosser, -
J. L, Otearns, latcon, L. O. Jacobson, J. G. ligmilton, E. Miller, .. «inn
E, Fermi, ... J. Dempstor, J. Simpson, RF. IH. ' akefiéld,.J. J. Rickson,
¥. Foote,. ... B. Greminger, L. Ohlingoer, Sirrons, Franck, . Jesse,
Szilard, M. Leverett, Coaper, Keller, Jones, ... T. Cuntril

A. II. Compton turmc mocbing over to R i Hténo.
R. S. Stome calls cn J. G. Harilton:

Soil Hunfor: risults wro presented. Results ef data skovw that Benford
soil absorbs fission products vory ell if the soil is not completoly
wetted. If tie velume of the fluid o reny times the volume of the
soil a sroximutely 2% of tho activitics =ill sass throygh the soil.

A doterminution of $heso elemenls is wmderay.

.Data on exzosure of unimels to pro.uet amoke is prescnted. In G2 days,
ubout one-hulf of the amount srosent in the lun;s is elimincted. This
1s for the oxide smokes. The haif-lifc of product chloride and product
nitrate smokcs is some hst less, The discrepaney at present is not

roadily expluineble. -

Distribution of product in ruts it 256 days -

- N 6
Skeleton 45% 499 Y.
, Fliminetion 0.11% 0.9% 0.9
rate/day '

The =liminution rute is gxprcsséd as Iraetion of the totol cmownt
eresont in the bo.y. -

Ia »

2s2onsc t0 an in uiry by Lr. Cuntril, it can be stated that in ruts
A0 olicct of dieh und wge ks boen noted on procuct sbsortion.
Stulies ere retontiy completed on the inbtravoenous administration of
sroduct.  Those . cre undorbidien because of tho luck of informaticn
zbout liver absorpbion by this mocns. It is .-ctirablo, if pessible,
Y0 use introvenous routos for lon_-%term o periments.

Eﬁie follo.in: product corpowmuis were uscd,

o
gg Bicurbonate Oxalute  Citrute  Tartrese Serum
3 T - . »
o <“iver . 13.6 % 14 % 18.4 ¢ 22 ¢ 134
(o0 - e - .
o- “Teeton 63 <& 71 5 0% 30 & g8 ¢
Ty e an e i
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It vould apneour thet any omd of these d rohicles is a better corricr
for pmduct then is the «6 nitrote. - : -

‘Dr. T. J. fickson: ¢

The uwswl alun of aiscussing bricfly sonc of the avtiVItluS of the
section in _cuorcl vill be slwiicnii for this mecting. It has boen
decideod thcd mstuad rotier deteiled sresentition of one phase of

Le Secticn's uebivity w31l be presented.

Turing tic post ronth, & ‘dog vas injectod inbravenously ith + 6 prouuct
nitreic. -.y‘l‘O[i!ﬂu‘b”—lj 5500 mierosrans ere given. The dog veiphed 7.4
Lfilogrirs. This is « dosc ¢f 0.38 mcro*rm.;/z:cux of body x;clght. The
do; -.&s folloved by members of all tioroc Scetions of thoe llealth Pivision.
™o Medjcul llazords Section vag charged .ith cxerstion studies and
dcterminztion of the umowmts of mroduct in the various tissucs folloing
the dcath of the unimal. The znimal lived 16 days. ~During the last
four days tic animel -as scutely ill. On thc 16th day, for rcasons
thich =111 bo discussed beleow, the anindl vas szerificed.

For a dotuiled description of the rosults discussed bolow, the CH Report
for the month ending Janusry 15 should be counsulted.

The cxerction stuiies in th  urine showed a totul of 6.58 % of tho cmowmt
injected excreted in the urine, 6.8% §b vas ewereted iz the Tirst 6 hours
followvin tio injoction ¢f the m teriul. The excrection curve dronped off
very repidly to & duily exceretion rate of approximately .05 /daJ during
the Sth to the 16th day. Tke excretzon rute/day tended to be 2 constant
volue, while the exerction umownt/cc tonded to fluctuate somn:huk.

The stool cxeretion $oteled 2.%55 for the 16 deys. Ixeretion cn tho i st
Jay wea low wnd on succeeding days it incrcused wmtil a sp necific activity
por groc of stool arproximcted thiit of the urinc. The volum2 of t1"
stools vuried somehat from day to day. During the last four duys tie
spacific activity -of the stool . us some: hg.t hi; "hm than the apecific
aciivity of tlec wurine.

Tae »rcduct anaiysis of the tissues 7ill not be preacntec. in detzil here.
The condensed lisb will be given. Cplecn sioied the highost activity with
ansroximately 6 micrograms nor gram being fowmd. The liver .4s next in
wetivity with a wro*mt v 3 micrograms/gram of tissue. The bronchial
1:=zh nodes showed that ners highost activity vith approximetoly 1.2 micro-
s/ oram of tissue. The jull-bladder showed the mext kighest activity of

-

cazroming :“lj Q.9 micry:vuro/ﬂwun of tissus. It muy be bhut this viiue

is ¢ falsely hizh ome, inuszuceh oz thic dissecticn of the gall-bladder from

tie liver may ~ell have not been cerplete, with the rc"ult that omall amownts
2: 1iv»,- huving a hih value, novau cbove, might have contuminated thc 21l

<der. The activity of tie b:.lﬁ vas extromely lov = thet is te say the

L-'«'t-vi‘cy .a8 1losg than the se $ivity of thie method we arc using for ichon=
. - - »

f.lo I the muterial. O*:hc" tluS.;QS rangzed below the lovels given cbovae.
Sl LCBAVAITY of the Dicod Ju ing she last B days as Q. 0115 microgrems

¢2 -roduet/millilitor of biood.
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The contente of the small intcestines shoed negligible amowmts of
activity vhile the contents of the large intestines showed considoerable
emounts of activity. It ill be remenbered that the bile ehowed littie
activity. Insofar as the data on this doz can b3 interprctod, it would
appear that tho excrction site in thie intestince for product is from the
largo intostine.

- Tao deposition of the material in vome a5 discussed. FEvidence :as.
presented " hich indicebed that the muterial as depocited primurily be-
ncath the cndostewm in ithke bonc murrowr. The activity per gram oi Louo
sylcules in tho bopne marro:: may well zrove to be 15 to 20 micrograms
per gram. It may ©ell be that the selective deposition of product in
bone may accownt for som: of the lack of differencs in toxdceity betiveon
product and radiwm,

Acbivity of blood vas discussed. It 2s olovw fhat the activity frem
the 10th to the j6th day was 0.011% microswars of produet/milliliter ef
blood. The activity is usimost envizely f-vad i the plasma fraction of

the blood. e e e .
RN wmm»//',_..;»«‘-—"“" ’ """"‘"*-umm/\‘\i
Dr. Stome: ——

Doos the ebovo data havo any irplicctions regarding the vulue of verious
Ttypes of tests vhich might be performed on himens?

- T e e 2

br. Nickson: .

The urinc test will probably continue o be of cousiderable value as &

" ‘survey -of large numbers of pcople. In tkhosc individuals in vhich high
valueg ars fownd, it is planned to do both stool and blood doterminations
for product. It is gquesbtionable at tuc presont time vhotker blood
detorminations will prove to be of walue.

L. Prosser {for Biolozy Section):

"Tho distribution of product in the plasma -wus investigutoed by means of

the Tsclius Sochnique. It has been demonctrated bthat twballoy is atbtached
to the albumin frauction, and thut ;roduet is attachoed to tho alpha globulin
fraction. Therc secms to be little doubt that the product ic complexcd.

The physiccl picture on the dogs v:as briefly discussed. Tho doz ~as
clinically ..ell until the i3%h duay, thon shioved a toxic rcaction ith
elevabion of temperature and heurt rate, and « fall in blood pressure,.
The animal stopped cuting anu fluid intoke continued esscentially normals
Thoe ihite count .rovved murkiedly wurin; thoe last teck of life. On the
16tk day tho vhitc count was 200. The hite cownt prescnted the firs
sign of dbrerroulity in the anirmal. Thcre ic similurity in tho clinical
Plcture of aniials vhich have reecived z-ray in lethul doses.

Protcins ere studied. The albwmin and _umma globulin fractions roraincd
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wcehanszed in oOtQ_ guantity. The algha and botu glabulins =ltored

markediy, 1Lerc “&3 also w» gpparont increese in the Pibrinosen. These
rhcacron of rovirsiblo CO&'LLubility with temperature dron and rise s

described. It has beoon staied thut this muy be gue to the inercase in
the wlcha globulin.- . e

Tha amlno-nltroév‘ rerained utchanged. Pizm
levels end chloride balanee vors unehanssd
was an ogssentlally nommal liver funetion.

netebolism, bilirvbin
ese

cont
These ull sugsost that thore

The cbove findings suwpgest that the animal u1c<. of EOvhgai sms similicy to
those caused deatl in x-ray onirals. ' :

Comparison of radium end product. In mics the 1004} lethal dose - ith
intravenous injection cf the chloride, in 0 days, is ! microgram. 0.5
micrograms produces only 155 death in 30 ang wader the ca  conditicns.
In raus predvet injoeted at the lovel of & microgruns produces 1.0% lothal

e in 20 days, "hile 1.0 mlCTO’“dmu produces death in only 25% of che
animals wder tho sano conditions. X2adiwm in mice has CSSCﬁtl&ll" tlio
sane toxic.levels us doss produch.

Histological qtuuie" 8now no ovidenes of liver dumagze. ir. Durron has
fowmd & deercusc in the nyruvate metabolisn of rat liver. The syrwute

metaholism in the kidDOJ is not altered. The bone cells {ostcocytes)

arc largely killed by product. Tais has not becu seen aftor x-rav. It
h bncn noted t0 a much smaller degree cftcr injection cf scme of the
Tigsion »roducts. The splecen and 17mnh no ¢8 show marked dams;ze o the
lymphooytes. Bone murro. shous u marked disturbonce in bicod formution.
Tha lattor iw trve for fission pmouucnu, such as gtrontium, loculized in
the bono. Damuge to the liver and wleen has not been noted -4tk fission
produsta.

;n*v venous injection of citrute uus investisated. The Tigures
wiake in the liver are esseatially thic same as thoso precscnted
Hamilton. The animels, however, arc dyin ng at tue same level as g
death after the injoction of the +6 nitrato. '
On intramuscular injoction in mice s 4.0 nicﬂo' ans/grun as siven.  Tho
enimals did not die in cne month. Tﬁis ffo“ﬂnco bebweeon intravonous and
;ntr_muucular 1n3°ct10n must be invasti gated further.

Radio=-a utobruph of the spicen, livor and bones oi rats injected vith pro-
duct are presentod. The blood vesscls show no activisy, Tha snleon
nodules ghow much aetivity. Decaleificut 1cn of bone does net remove the

oroduet, A marked diffswonce in CishtrTibusion ot radiwm zrd N”Ou“’t in
Boas Sta be seen by studyin. the rgdio—autuo<rapn

caniril:
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‘Dr. Prosser:

Thers as slight evidence of hcmo**rhauu in the kio.nej end a fo- ol the
- eorvical lymph nodes. Hot mwurly as much zo in tnc F-ray anirale.

-

Dr. Cantril:
| ' Jnemig? -
Dr. Proséér:
No.
H.'J. Curtis {for Clinton Laboratories, Bio;ogy):

Vice Luve been exposcd to fast neutrons at the lovel of 1.15 nfday. A

total of 150 n has been given. The enimels are boginning to show chengoes.
-Woight lovel is below the controls and blood picture shows z fall in Lymphio=
eytes. The ncutrophils are ossentially normal, This ricture is essontially
similur to z-ray enimals. One-helf of the animals have died in trhe ahove
experiment. Lethal dose, for onz exposure, is approximately 90 n. This
leads to the tentative conclusion thut rocovory processes are relatively
insffective. Comparzblse data for x-rays to be obtuined., 40 curics of
Tantalum have been made in the pile.

The lethal dose {50) for bct rays has been further investigated using
phosphorus beta rays from P92, For mice it is 4500 5 _for rays it
7300 r; for rabbits it is 19,000 r. Th: cbove Tigures arc measurcd
dose to the gkin. Tho mld 50 for x-ray for all of thesc animels is
approximatcly 700 r, On basis of the cnergy sbsorbed for thc tvio types of
radiution, the {ifference is reduced to approxim:toly a Pactor of 2. It is
note-'orthy that the death in the anirals eo:posed to beta rays, if it is
_8oing to occur, occurs before the skin rcaction develops.

ma”d“

Thcre ere diffcrences in the welght cwrves in the aninds cxpo;cd.to T-ray
an:! beta ray, ' -

Ve Josse:
Yeasures of faét neutron coné:ntéaéion? .

H. J. Curtis:
This s done with u Victoreen Condensor Ucter, 100 p charbor.

. Josse:

Availebility of sowrce for cullbrgtlop?

8050090
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. J. Curfis:

¥Yes. Have means of comparison with Vietorsen measurcmonts.
R. 8. Stone {for Clinton Laborctorios):

4 method of monitoring fast ncutrons has been developed. It uses a
finc grain film on which the number of tracks caused by »rotons are
comted, Calibretion of film by exposure o radiwm-berylliwm neutrens,
by pubting the £ilm in the pilo. Tolerunce has been nstablished as
nine £ 3 tracks per 5q. m per film. 95 films hevo becn studied to
date. No leyols above tolarance have been fowmd,

8009cq) - o



