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MEDICAL RBOTARCHE PROGRAL OF LOC oLali0S SCIELTIFIC LaBORATORY 707769
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i By: louis Il Uempolmann, LeD.
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¥ Pur;;g‘ose:

‘ 1 ’ |
4 § ﬁ 2) To investipwte mediocal problems resulting from the .
A o

3 i hazards to laboratory employoes existing at this

::; ~

% and other nucleonic installations.

3 2

% 8. .

i i. b) To use tho unueual facilitics of this laboratory to
3 promote fundamental biological and medicul ressarch.

’ @) To train new medical biophysics and biochemistry
personnel in radiobiologic techniquos.

‘. _ II, Scope of lledical Research Program (approved in prineiple by

Lianhattan District:
a) A budget of approximately {20(.000.00 per ammum (not
inoluding overhead) for the fisoal.yoar 1947-48.

b} A permanent research staff of 35 persons.

% hl ™ o) 6 = 12 treindes in research ard’ industrial medicins..
m .
?Qf. SER
9@ g? a8
B :Eﬁ}ﬁ Sesearsh Program:
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§ ‘g 2 4. Study of ladiation Disease.
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21 f& : > 1. Physiological and biochemical changes in radiation dlseass.
C 'S o ¥ o a) Fluid balance.
5., 348 |5 )(¢8 ,
)L OIEM E\g agls b) TNucleoprotein metabolism (in colleboration with Dre
p - N ; £ . E ' N -
R PP) A 1 Devid Lipkin, Washingbon University, St. Louis).
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a)
a)

£)

e)

Yage 2.

Cellular physiolopy of blood cellse

I:iorphczlogic changes in blood oells as shown by
uvltraviolet and phuse microscopy and by the supra=~
vital staining teohniquos. |
Intracellular chemical chanzes as sesn by histochemiocal
tochriques. o

Zffeot of radiation on coocarboxylass ensyme system

as ovidenced with coonzymss I and II marked with ¢4,

Trootoent of Radiation discense.

a)
b)

c)

)

e)

A

Effect of lowering of body metabollicme.

sdministration of nusleic acid precursors (monomiclectides,
eta.) with Dave lipkine | |

S‘cudonf products of tissue breakdown and wethods of
detoxificabion. |

Effect of thymins, folic geid, pitultary hormones

and other substances inowm o affect the bone marrow.

Effaoct of adrenal cortical homcneé.

Mebhods of diagnosis of early radletion damapge. .

a)

b)

Changes in phaysiology of the blood cells indicated by

supravital stiinine, toohniques, histoshamical techniques,
monbrane permeebility end other methods mentioned in ~As
Yorphologic changes in blood cells ag sson by the ultra-

violet ray and phase microscope and olsctron nicroscope.

B. Bilochemistry of Plutonium, Uranium 285 and other rodicactive materials.

1. Conbinwmation of studiss o metaboelism of pluboniim including_ i

ebsorption, dsposition, excretion, etc.

1033585 2. Removal of pluboniwm from the bLody,



%. Studics of docontamination of plubonium é:nd. fission
products from surfaces and voundse
4, Inprovement of present biochemical techniques.
5. Effect of endoorine system end endocrine produots on
| deposition of plutonium in bone. |

8. lotabolism of americium in the animl organism.

C. Biophysical Liethods.

1. Nethods of detection of small smounts of alpha emitting
radioactive materials in the lwmgse
5¢ Development of methods of caloulation ond messurerents of
energy absorption in man from complex rodietions such as
are emitted from muclear rouctions. This includes studies
of neutron induced activities in biological tissustes
%, Response of f£ilm to ioaizing radiations.
4, Tritium detection and oonbrole B
" 5. Develoment of methods of detection of heavy lonizing
particles in tissue ash by meuns of mioro wave techniquesy
6. Study of iopic officicnoies of radistion in produeing cellular
changes. ~ '
'?. Study of the laws of cell growth.
8, Distribution of cell and nuolear volumos in health, radietion
end other dlseases.
D. TFundemental Pegsarch unrelatad to effect of radiation on tisaue

wbilizing ths special physiocal facilities avallable at this

1aboratory. o -
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E. Treining Program ineluding trainees from the hospital,

tho army and possibly the Savy and Public usalth Services,

Pri orii;y of Problems:

1. Treatment of radiation disease.
2, Detootion of plutonium in the lung.
3. Detection of early rudiation damage.

4. TRemoval of plutonium from tho bodye

1033581



“da

RESBARCH ACTIVITIES

) SWQGARY OF MEDICAL AlD BIOLOGICAL

OF TiZs 10S ALAMOS SCIEHTIFIC IABORATORY (1942 Yo 1947)

By: Louis L. Hempelmem

Joseph Ge. Hoffman

Wright H. Langham
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SWLVARY OF LT.DICAL MID BIOLOGI AL RESEARCL aCTIVITIES

OF £ 105 AI.M'.OU scz“immc L.ORAIORY (1942 to 1947)

A, Clinloal Section

1. Uematology Research

(a)

(v)

(a)

The hematologic date on all project persomol chron=
jcally and souboly axposed to ionizing radiabtion and
rgdioa.ctive materials have boon analysed. It has been
concluded that the usual type of routine blood examin-
abions, even under the rost careful conditions, is not

a pood inde:-; of early rodiation demagos

4in a3d in the evaluation of blood changes dus Lo ionlzing
radiation has been worked out. 4 large geriaes of obserw
vations of tho morphology of cells in supravital prepm"-
ations of blood indicates un incrouso in the nuwber of
refractite neutrel red bodiss in the lymphocybes in the
oiroulating dlood of persons exposed to ionizing rediation
in the tolerance ran;s. Ihis nen~specific incrense in
sptraceliuler bodies which stain with neutrel r- ouu

be gorrelatad with the degreo of oxposurc. |

The ‘hematology of persons end animale reoeivmg large doses
of radiation in scoidontel nuclear reaotions and at the

Alamagorde test has been studied.

2, (Clinjcal Desearch

(a)

10335849

The olinical courses of two porsons fetally inaured by
radiation and twelve persons sericusly oversxposed to

radiation have been exhaubively studiede
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3. Research and Observations directly rolated to Alamegordo opere

4.

atlon includes

(a) Study of the behavior of fission products spread moross
ths country eide by the nucleur oxplosion. Iate of
spread acroas ths statse. Llecay laws o’bserved in the
i‘ieldf Zhysical distribution of the products on the
ground. '

(b) Yemsuremsnt of betu and samma doses sustained by personnel
in the coumntry side where fission produets fell. Dosage
from suspanded und from precipituted productse

(o) Assay for plutonium in the country side about the nuclear

" e:_:plosion. Agreement with bomb efficiency detorminations,

(a) Speoialb studies of the beta and gomre dosos susteined by
livestosk upon whioh fission produsts fell (Beta radiation
burns).

Biophysics studies portaining to criticel assemblies inelude:

{(a) The study of events in oriticsl aésembly accidents.

"Blue glow" energy considerations. Eaal-;’:h-pbysics monitor-
ing regulatione appropriate to eritical aséemblies.

{») Measuremsnt and evaluation of slow meutron indwsed activities
in the persomnel workirjg with oritical assemblies (beta
activity in urine and blood sera). '

(s) Calouletion and meusuremsnts of game radiations emitted
from personnell_ exposed to noutrons. (Skin and testh as well.

a8 antire body).
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hessaroch and Observations direatly related to alamaordo opere

atinn inocludet:

(a)

()

(o)

(a)

Study of the behavior of fission products sproad across
ths country side by the nucleur oxplosion. Late of

spread across ths ctate. Leocay laws observed in the
£islde Physical distribution of the products on the
grounda

Yeoasurement of beta and zamne doses sustained by personnel
in the country side where fission products fell. Dosage
from suspended and from precipliiuted produstse

Assay for plutonium in the couuntry side aboub the nuclear

explosion. Agreement with bamb efficienoy determinations.

Special studies of the beta and ganve doses sustained by
livestock upon whioh fissicn products fell (Beta radiation

burns)e

Biophysics studies pertaining to critical assembliss ineclude:

(2)

()

{e)

The study of events in oritical assembly‘ acciden{:é.

"Blue glow' energy considerations. Haaljbh-pbysics monitor-
ing regulations appropriate to eritioal assemblies.
Yeasuremsnt and evaluation of slow meutron induced aotivities
in the persomnel workﬁg with oriticel assemblics (beta

aobivity in urine and blood sera).

Caloulation and measurersnts of gamma radiations enitted

from persomnel exposed to meutrons. (Skin and teeth as well

as entire body)e
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(b}

(c)

(@)

(s}

4. At 30 days the rut excretes over 10 times as mch
Pu in ths feoes as in the urine. This la not the
onse with the hrsn for which the feoal to urinary
excration ratio is 1/l
Epfect of oltrate jon on the mesabolisn of Pu¥é administered
intravenously to the rat,

Then Puté ie administered in 0.3% sodium oitrets sol-
ubion the exorebion is not vastly different from that for
Pu(li0g)g. Dgposition in the livor is greatly deoreased,
howsver, and fleposition in bons is imoreased to about 0%
of the injected é/ose. |
Effect of éize of dose on the mef;a.’oolism of plubtonium
citrabo ndministered intravenously to the rat.

Then doses renging from 0,08 mlcrogrems to 62.0
miorograms of plutanium were given in a single injection
the per cen‘; deposiﬁion in the various tissues and the
por oent exeretioﬁ. in feces and urine was not affectod by
the size of dose. |
Effeoct of clirate ion on a‘.osorptiw. of plutonium from the
gasbroin'ﬁestine.l tract. ' )

In the absence of citrate iom the absorption of ruté
from the gastro~imbestinel tract wms about 0,01% of the
ingested dose. ¢hon administered in 5.0% sodium citrate
solution absorption wms sbout 0.3% of the doss.
¥otaboliom of pluoniun in the bwmn (Helation botween
blood level and urintry and fecal oxeretion wheu plubonium

is administerod intravenously in sodium eltrats solui:ion),



4. At 30 days the rut excretes over 10 times as much
Pu in the feces as in the ufine. This is not the
cnse with the human for which the fecal to urinary
excration ratio is 1/1.
(b) Effect of citrate icn on the retubolism of pu¥é edministered
inkravenously to ths rat,

sThen Pu*t is administered in 0.57 sodium oitrete sole
ution the exoretion is noct vastly different from that for
Pu(NOg)q. Dgposition in the livor is greatly decreased,
howsver, and #epositim in bons is inoreased to sbout £
of the injectaé d/ése. | |

(¢c) Effsct of éize of dose on ths mef;abolism of plutonium
citrate administered intravenously to the rat.

“hen doses ranging from 0.03 mlcrogrens to 62.0
nlorograms of plutonium were given in a single lnjection
fha por cen{: deposition in the varicus tissuse and the
per cent excretioﬁ in feces and urine was not affectod by
the size of doss. |

(4) Effect of oitrate ion on a‘bsorptian of plubonium from the
| gastroin&estixml tract, » i
In the abscnce of citrate ionm the absorption of Puté
from the gastro-intestinzl tract wus about 0.01% of ths
ingeetsed dose. dhon administered in 5.0% sodium citrate
solution absorption was ebout 0.3% of the dose.
(o) Mobabolism of plubonium in the bwmen (Helation botween
blood level and urigtry and fecal oxcretion wher plubtonium

' 0 3 3 5 q3 is administered intravensusly in scdimn oitrats solubion),
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1., iThere was a high ocorrelation botieen blood level and
urinary excretion ond fecal excretion and between |
blood level end urinary plus fooal excretion.

2. At thirby days the urimary oxcretion was 0.014% : 0.007%,
8, AL thirty days the mean fecal cxzorotion was 0.02% ¥ 0.01%.
This corresponds to a focal to urinary ezorgtion ratlo

of approximately 1/le

4. A fitbted curve for urinary plus focel excretion indlcates
that it would roquire fifty years for a human to excroto
15/ of the Anjected doss,

Deposition of intravenously adminigtered plutonium in ‘the

tissues of ths humene
A stﬁdy of two oasos show that the skeleton and the

liver of the human are the principle sitos of deposition

of plubonim.

Research oa monitoring of plant persommsl.
(a)

A study of exposure of certein plant person:a.el to plubmmium,
1., Severel hundred urine egsays conducted on plant persomsel
| show a high correlation belwsen plutonium excratod in
+the wrine end the number of high nns¢ counts recorded
for the individual.
2e Thoro wos & high correlation betwesn plutaniun in the
Am'ina and the’ nature of the Job being performads
Urinary exorotion of plubonium by four human subjeots highly :
expasod in a plant operation.
Forr individuals working in the plubonium rscovery
operation reached or exceeded the 1 mioregrom toleranse

lovel. After being romoved from thsir work, their
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(a)

()

}wu’e 8.

1. fThere was & hiph correlation botwean blood level and
urinary excretion and fecul excretion and botween |
blood lovel end urinary plus fecal excretioms
2. At thirby days the uripary oxcretion was 0.014% f 0.007%.
3, At thirby days the mean fecal exorobion was 0.02% ¥ o0.01%.
Thig corresponds to & foeal to urinary exorghion ratio
of approximately 1/1q
4, A fitted curve for urinary plus foonl exzcretion indicates
that it would roquire fifty yoars for a human to excrote
155 of the 4njeoted doses
Deposition of inpravenously aéministeréd_ plutoniunm in the
tissues of ths humen.
A study of two oasos show thet ths skelston and the
liver of the human are the principle sites of deposition

of plutoniume

8, Research on monitoring of plant persomnsl.

A study of exposure of cersain plamt vperson:ael to plutonium,
1. Several hundred urine agsays conducted on plant porsomel
| sl;;ow ‘a high corrslation bet';saen plutoniwm excrated in
the wrine end the nuwber of high nnse counts recorded
for the individual.
2. Thore was & high correlation betwesn plutoniwm in the
ﬁrina and the natuve of the Job being performsid.
U:."inary exzoretion of plutoniuwm by four human subjeots hiﬁ;hiy '
expocsod in & plant operation.
Four individuals working in the plubnonium rscovery
operation reached or exceeded tha 1 mioregmrom toleranse

lovel.,  After being romoved fronm their work, their
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(n)

dac gy g
porsons have reached or exceeded phsdrfosont tolerance

linit of 500 o/m per 24~hour sample of urino.
Effoct of time of day and fluid inmtake on excrebion of
Tostum by & human subjecte

Rosults show no appreciable offect of increased fluild

intake on exoretion of Postume thero is sore indicubion of

a2 higher concentration in ths early mowming voiding of winse

in investigation of nsutron induced activity in blood and
wine of persous involved in critical assemﬁly accidentse

Extremely hiigh PO8 gnd 1n®¢ aotivities wero abscrved
in the blood &nd wrine of persons exposed during oritical

asgsonbly accidents.



