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11. Hethods
A, Cliniomd
1. Selection of sudjects

The individusls chosen as sudJecis for the experinent woere &
miscellansous group of mele and fennle Mospital patients for the most part vith
woll established disgnoses. Preference was given to those who might reasonsdly
guin from continued residence in the hospital for a month or pore. Spoos.a,l trent-
rmenss and other therapy thought to be of benefit to the patlients were carried ouy
in the usual manner. The necessity of stuiying urinary and feonl rates of oxoretion
of Pu autometically excluded casas of advanced renal discase or disturbencs in the
funotion of the gestrointestinal tract. Fationts with malignant dlecase wvere sles
onitted from tho group on the grouwnds that thelr netabolism might be affocted fn an
uninown perner.

The 1ifo expectancy of the individual wss carefudly considered. As
a sale, the subjeat chosen woe Past U5 years of sge and suffering from & ehronis
tisorder such thut chanoe of survivel for ten years or more was improbadle, 3By
adhering to these oriteris 1t was doped

{(a) That the rossidility of late milotion effects developing in
the course of ten or fiftesn years would de awoided. )

(b) That an opportunity would presmt itself to odtain post
morten naterial within a period of months or at nost s fov years.

0f eleven patisnts in the Rochestsr group, ten were ypoat the age of U5, One wvas
only 1% years ol4 but tes since 4isd of Chshing's Syndrome; a woman aged 43

years may have a greofer 1ife expectanoy than origimelly anticipated due to an

. error in the provisionnl dlagnosis. Up $0 the time of conpilation of this report
and approximatoly two yeurs sinoce the initiation of the etvudy, five sudjects have
died of their disense. Complete nutopsien with tiseue analyses for Fu were odtained
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in three instances} one death coocurred in anothar institution with a comp:
rost mortezs Yut no analyses of tissues} one cubjeot died in ampther hospi!
end perission for mutopsy could not de ohtained,

2. lenasgenent of patients

Ten of the twelve subjects vere cared for in the spssial met:
ward of the hos>ital vhere they were contimuously under observations of the
in aharge of the experimental vork and of a spesially tmined staff of murc
One patiant HF-11l, remained on the genewml ward. Eo ¢olloections &ould be r.
because bhe was In the terminal phase of hie illness when the Pu was injeoto
Kzterial from the sudject HP.12 was obtained a¢ Oak Ridge.

The general plan of procedure with patients residmt in the i
vard was as followel

During a control period the subject wns sarefully instructed :
quantitative eollection of urine and fecel spgc!mma. Heo decans adjusted &
vard routine and any negessary modifications in diet, medlication, ete., werc
The period of indootrination ususlly recuired adout ten days. After the eu!
had proven himé_elf eapedle of cooporution, control specinmens of urine and f¢
vare oollected.

The period of observetion following the injeation wes original
set at 22 days, however, as the work prozressed, it decons evident that more
prolonged studlies were dosirnble. ‘Yhenever possidle these have boen carried
and includs a longer initial period of owservation as vell as follow-wp studl
made o year or more after tis injection. Dotalls are given in ths oase hisi
(Section 111) and in Section IV,

Preceding ths injection of Pu, the physical examination was ro-
evalunted, dlood ocunte, ures clearances, and hlood shamisiry were odbtained.
(Detalls sre given fn Section II1).
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Blood was drewn iato Ary eodium oitrete as an antlooasgulant,
Fxactly 15 ml of vell mixed whole blood was pipested into a glass ampoule and
¢snled. At firet formalin war adlded es o precervative hut loter this was onitted
beosuse of tha prooipitetion of protein with the nttendant Aiffioulyy {n remving
the materinl fron the ampouls. Specimang were drnwn Yafore the injeotion of Pu and
a% stated intervale thereaftors The schedule evolvod was ong control specinen and
post injection enecimens at L hours, 24 hours, 3 daye, 6 days, 10 deys, 15 days, and
at ths teminrtlon of the period of hospitelization. The aunder of samples
ocontrivuted by each sudbject end time relation to injeotlon of Pu appoar in the
protoool ai' Secation IV,

Urine

Urine wae ocollected By having the subject void directly into a
new half gallon frult Jare The usual eollection pariod for urine was 24 hours
except for the day on vhich the #u was given, when it was oollested in two 12
hour perinds. At the completion of ench ocollection a ladel was affized %o the jar
giving the subjeot!s mmber and the dates and hours of colleotions, Fiftesn ml of
W% formalin wvas added as a preservative and the specimen hsated on the stesx dath
for about two hours. This sufficed to expel mush of the air from the Jar which was
then senled and cooled to room temperature. mough reduction in preasure was obtain.
od in the Jor %o hold the 1i4 fimly in plaoe and prevent loss 4n trunsit. As &
further precantion, an adhenive merker was placed at the $op level of the liguid
in the Jer in order that any laaksge which mig)t have ocourred would de revenled

% the person reseiving tls urine for analysis. The system worked very satisfactorily
and lossss were negligidle,
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Jecey
Feces wers passed into large (3000 nl) weizhed Pyrax deakers

that had not deen useld proviously for any other rurmss. To awid admixture of
urine with feces the patient wag required 0 sapty his dladder as completely as
possidle prior %o dsfecation. The welzht of the feoal specimen was obiained by
differencs and the date and hour recordsl. As a rule the feces were pooled during
intervals of four doyss Oarmine markers ware not used. The fresh stool was Covered
wvith 6F IT7 and boiled for about ten minutsse This method of preservation bed
several advantages; most of the feenl materisl disintegrated, bacterisl dedorposition
was stopped, and transfar of the resultcnt suspension to a half gallon fruit Jar
was readily socorplished. Usunlly ons Jar sufficed for all the stools in a four
day perlod. Sealing and marking of the epecinen Jare was socomplished as desorided
in the oase of the urine. Tollowing the adminietration of Pu ths firet teo or
three stools wers saved sepamtsely rather then in a pool in order tict the time of
appesrence of the tracer in the feces might be determined more accurately.
3, Kethod of Adninistretion of Flutonium
(a) Preparstion and neture of solutions.
The standard solution of Pu for use in human trecer etudies
was obtained fyom Dr. Yright langtom of Los Alamns and conelsted of 5 mg of Fu
as nitrete diswlved in 25-HSOy, valence +liy  The meterisl was received in s
volume of one ml in o sealed glass ampouls. The content of the ampoule was trans.
ferred to & smnll rubber stoppered vial which in the following $axs will be refer-
rod 0 s Solution A. As & genersl checl on methods and procedurs, e prelinmincry
experinant wvas carried out on rets.
at Bxperinent

€1z handredthe of a cudlc centimeter (0.05 ml) of Solution

A vere meagured v th & 0,1 ml pipette into & 10 nl volumetris flask and made to
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golution rocoived in Fochwstor for s 1P woll: ars
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yangs of Pu concentration in the livers of animls
a8 $t was known % you whon we {irst started our
ocaoparative study. leuss feol free to modlfy tuls
seation of the raport in any way you see fit.
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volune with OsH1f sodiun oltrete » 2H;0 (This diluted plutonium eolution i
referred to as Solution B). Thres rats velghing respsstively 233, 222, and 236
grons wore Injectod insSravenmously in the t61l veln with %5 ml of Solution 3. At
tho same time, three Avyy sclutions wore vrepared, ench of wileh eongisted of
G5 Ml of Salution 3 dluted to & volume of 100 =l in & volumetrie flask with
25501, Counts vere made fror theze dum:ies by evajorating 8.1 ml from esxch on
1 en® gilver foil, The ratc shoved no ovidemge of foxisity and were killed at
four days. Thelr livers wore digested in a mixture of nitric acil and hydrogen
veroxide and the Algeet nzde %0 o volume of 25 nl in volwmetrice flasks. 0,1 nd
yortions of the liver dizests wore svaroroted on ) w? platime foil and couwnted.
The total nunmbar of counts on the individual dumny solutions in terms of 0.5 w1
of Solution B {(or 157 ) weret

Dumxy #1 1, + 000
L 1,100,000
. 3 1,060,000
Averagze 1,113,000

Counte on the rat livers as total eounts por liver ware!

21 (233 m) a%% or :..

52 (222 gm) 20,000 or 1. &%
+3 (236 m) 30,500 or 2,95

It in clenr that only ¢ comaretively emall looslizntion of Fu osourred in the liver
vhieh eugrestod that the Pu remeined 4n o soludle ciete (prodably as 2 citrate
oamplex) at leest tapomrlly sfter the injection and had time for good distridution
throughont the Body. This wur felt ¢ Ye frportant from the standpoing of the hummen
trncer stulies vharc becsuse of possible rediation dazard, it wvas loped thet the Mu
would not be taken Wy in high concentrution by a single orgen sush as the liven
{v) Chnice of size of dose |

There are no a.lioso&ur satisfactory eriteria at present for

satimmitog the Wlernoe dose of 9 D), The prodlen may be approached
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fron several roints of views Hono of thase is fres fron sonme critioiem since
certain assunpiions have to bo made without supnort of experinental evidence.

One may start with the prenise that the maximum pemissshle dose of
radium is 0.1 microgr=a (1) {(2). The alpha perticles which are responsidle for
$ts chief diologlcnl effects ero derived not only fmwam radium tut also the
*donghter” nuclel of the radium saries. In the prinury step the mAium ylelds
22 x 105 disintesrations per minite or 0.1 microcuries Adout 45 per eent of
the mdon e formed is lost through tha lungs but the alnha yadistion of the
renainder 1s absorded in the Yody togetier with the alphn particles of the mdium
A and CY digintegration series. The total ensrzy nbsorbed in the bedy from the
radivm series is, therefore, abtout 1423 lev as compared with adous K 79 Her for
radiun alons. The ratls of the blologloally effective enargy 1fbarted by 0.1
risroourin’sf radiwa to thet derived from 0.1 microcuris of plutonium 43 the #dlo
of the energilas‘of tho alpha particles derived from eachil.e. % " 2,76

An amount of Pu, thas with the same dlstribution will de btolomnr somparadble
to 0.1 niorogrem of Ra will e 4. L7 niorograns and may be celgwizted from the

expraps iont
h
% x g X 2.76 x 0.1 = 447

® Constente emloyed 1a making these ealoulations are es follows (3)1
Energy of ilphe partiole: Holf .ife Atonic Mi.

%a WT9L  Hew 1.59 x 100 yrs 226
R J.ugs ¢ 3. 825 days 222
Ba A 598 *® 3.05 min. 28
P B ceves  ees chevssrsrvsnse  ses
Aa C csrre  weo
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Apothsy and highly prastleal considermation, however, enters !

the choloe of ths dose. “hile tho mte of exoretion in man could not be o
in advance, there was every raason % beliaove on the basis of animal exper:
and ons umen case, that injected plutoniwn would be largely retained (4)
It vas considersd prodeble, moreover, 4t the rute of eliminssfon in urine
feces wuld prove 0 be & Nmation of the total smount deposited in the bod
the quantity injoctsd wes %o small, tho absoluso amownt eliminnied would I
Slan could be measured with reasonable accumay by current analytiocal vrooe
I¢ vas estimated that the necessary data could de odtoined wish 2 dose of ¢
filcrogranms. The dilemn of poesibdle late mwiation basard was met by the ¢
of subjects helioved to heve short life expsctancies.

| A sooond nethod of eprroximation 1s % consider the marximun ol
able exposure to mdintion from an alple emitting isotope. !ho alpke partic
trevel But a short dictance, exert their maximm effect looally and sre adbs
alennt cormpletely by the soft tissues. It has been customary for this rece:

SConstants anployed in meking these caloulations are as follows (3)1 (Conti-

Znergy of Mphe Tartiole Sglf-life Atento
Ra C? 7.660 Kav L5 x 10°% sec 2%
m s00rsvede Seseensernboe s e

&E [EANE XS BN [EE AR NN NNENY N [ XN ]

M 5.15 Hav

2,43 x 10% yrs 239

he ga of the enarglot of the alpha partioles of rador, ¥ediwg A and ra’
£s 17,164 Fev. Iowever, becauss of the loss 0f radon gus the lungs «
55 per omt is absorbed by the tiscuos of 17.16% x 0.55 = G4l Mev. The t
sbeorbed by the tlssuas from the alphe rediztion of the ssries ic 0.1

Hev (from Mdsughierinuolel) + L. 79 Mev (fron radimm) = 1423 Kev.
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folevsnce a4 such a leval tint not more than 0,01 roantgen equivalent physioal -
alpha rediation will be roceived per unit of tissus per day. A dose of this mo
appears %o carry 1ittle 1ix1ihood of injury to oells (2),

™o rete at vhich mergy is received per day from one milliouris (
an alpha enittey distriduted through ons grem of tisgue mey Be expressed as foll

2,60 x 10Kalpha particle enerzy in Mev) x 24 (6)

- or

672 x 10%&(9.:. in Kev) w rep/éay _
Sinoe 1 mg of yadiua ylelds one nilliourie or 221 x 107 disintesmiions per ni
one may oaloulsts the quantity of plutonium required o produse an equel mwber
disintegzrations from the axpressiont

4
% x g z 1 = 16.1 Bg of Pa (approxinctely

The energy of the alpha particle of M s 5.15 Nev (3). Tmus 16,1 mg of Pu will
yield 1f dtstritutsd in one am of $issuat
612 x 10" x 515 » 3.5 x 107 rep/tay

. or 1f evanly distriduted in a TO Xg pan, the dose would bet

% = %ot rep/en/day

The smount of Pu which will exit tlerance radiation of 0,01 rep/dey ist

%& x 161 = 0,03% mg or 32.6 nierograns

The fallaay in any sush reasoning is that Pu (as in the case of many other yedio-
active 4sotorpes) is not evenly dlstridutod throughout the bdody, dut mving gained
access to the dlood stream, is wltimately deposited largely in the dones, Hore-
over, sarly localization of & larpe fmotion of the dose in the liver if given
intravenously is & distinot possidilisy (7).

Becsause of its negligible excretion and very slov rate of decay,
once deposited in the skeleton, it must contimue to irradlede the loowd tissuss
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vith 11t1le abatenent in intensity during the entire 1ife of the individual, 1f
one eonsiders the sikeleton alons as the aresa mdjected to Lrradiation and computas
the toleradle dose on the basis of skeletzl mags, one arrfves g4 & much smaller
value. ¥hat value one should take for skeletal weight is a matter for further
dedate since the gross (vet) wvelght of the lmwan skeleton has Vesn meansured on
Yat feov occasions (8). If we asmme the skeleton $o be 16 per cend of tho total
velzht of the body, then 32.6 x 0.16 = 5.2 nicrograns of Pu that oould de given
safely to our ran of 70 Kg

Unfortunstely mdiosutographs revenl a far fron wniform dlstridution of
vlutonim in bane (9). Doposition appears to coour in the wnsaloified matrix,
in the sudperiosteal reglon, ond in ths periostemn. The skeloton eamnot be assumed
to reseive unifomly 4istridtuted irrediation, I4 15 quite possidle tiet the total
welght of tistue in wvhich plutoniom s concantrnted may be of the order of 1000
g,  Should this prove to bde the case, our hypothetioal subjeot wuld Yo receiving
oL radistion from five micrograns of Pu ab the mte of 0,11 yep/day in certain
aroas and 1igtle or none elsevhere. 7These may de, in fact, highly eriticel rogions.
For examplel excessive irmdiation of tho red bone mavrov is known %o ceiee anemia
and agrumlocyiosis; Alsturbences of cell funstion in the periosteum initiated Yy
deposits of plutoniun have been found % produce metnplasia sand bone sercommta ia
rats (7) (10), Beosuse of the unigue distribution of the isotops, it is cheary that
even for the skeleton the 14:i3 of 0.0 rep/day may be %00 high if the dose is
caleulated on the sssumption of uniform distridution throughout skeletnl tissues.

The ssver) izponderadbles umt&am in the preceding parvagmphs have baen
& source of concern % $hise who were responsidle for the pursuit ef this experinent.
The date sulmitted in Section IV supply pertial ansvers to ratos of exoretion ani
Mesue dletribution Tut leave unanavered the fundanantal question of folsrancef,

& The provisionnl allowadle dnpo-ut& ;G'p;utonim (accumulated total) in the
body of workers wne set by the Nanhattan Diytriat at 1.0 microgren (2).
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(s) Teohnique of Injostion
Plank solution for Tuman Injoction - In order that the stelf
night be fMmallisr with all detalls of the procasdure of inJesilon, materisl wae
assaibled o or thres days prior %o tho actual asdministration of fu mnd a bBlank
injeation was given.
Apparstes Required:
Storile Cel ml pipette

» O 1} per et Fay oltrate ¢ K0

¥ 2 - mg}

. 20 8d ayringe with ¢20 needle attached

. 30 nl ayringe with #20 needle

" 1 ml wderculin syringos (Wwo)

* 25 nl wlwmetric flask

. #20 and $22 neodles

» 20 m} raddber capped vial

. 0. 8% por amt solution of sodlum chloride

Using aseptio precautions 0,05 ml of the 2!2»’1'1603 was transferred fo the wolumetris
flask and dilutad to volunme with gitrate Tuffers After mixing 20 nl vere trens-
ferred to the rudder carped vial, This vial vith two tubereulin syringes, storile
needles, ster!lo ssline, etc., was takon to the pationt's dede One Wderculin
syringe was filled with sterile saline and s 722 noodle 11 inches long attacheds The
othar tuberculin syringe whioh simlated the one o de used in the sotual injection
of Pu was filled %o the 0.5 nl mexk from the vial with citrate. The neodle used %o
vithizaw the oltrate was dlscarded snd the syringe placed cerefully fa a comveniemt
poeition, The noedle attadhed %0 the salime conteining syringe wss introduced into
the petient'e nedian tncllic vein and the saline injeoted slowly %o make sure that
tShere was no fallure to entcr the vein. m syringe was nov oarefully detached from
the needle and the one with the C.5 ml of ;xtmto solution was substituted. At thie
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point abous 0.1 ml of Blood usually intered the syringe snd gave further evidence
of free sonnsotion with the vein. 7The solution was then injeoted rmpidly snd the
Pluhger slovly withirown until Blood £illed the derrel to the W5 m marie, The
Bood rinsed the ayrings and wes raturned to the vein efter & roment or wwo. The
nosdle var withirawn and fimm prossure applied for a minute to the eite of injection.

Injection of Flutonimm Solution

The ssbe apparatue and routing were used in tha injestion of

the plutontun complex. In this csse, however, 0.05 ml of Solutien 4 wes trmns-.
forred to etorile 25 rdl volumetric flask and diluted to the mark with 0.4l yper cent
citrate » 550 solutions Tive fanths of & oubic centineter of this solution (here-
inafter referred to ns Solution C) wvas the anount injectad. It contained apnroxie.
xately f£ive miorozyems of Au +i ag citmate complexs Frior to injection the strength
of the solution was assayed on ths dasis of 1ts alpha sotivity. Duwimles were
prepared Yy wvithdrowing 0.5 Bl portions of Solutien € ints o 1 nl tuberculin ayringe
£itted with a %22 needle and ajecting into a 25 ml volummetrie flask contelning
Z¥.H0L, Counts were made om Os1 ml portions of the duwmsy dried on 1 ou? silver foll,
The actaal mmbder of miomgrame given to the sudjeot was epproximnted on the basis
of oount of Dost injectlon duanles prepared by cne of the growp in atwmdanse At the
time of the injeotion. This individusl $ook careful note of the mxownt of Solutdon C
withdrewn into tuberculin cyringe and watched the technique of injestion. In
preparation of the dverien the Drodedurs was dwplionted in exact detail excent thet
0.85 par omt "aCl was suhetitudsd for the petient's bdloods In drief, after injeotion
ths syringe and noelle used for that purpose was oleenod and 4ricds The noeile was
#1104 with saline to simlats the patient's Blood. Solution C wos dvewm to the G5
ml wark thrvough another needle end the latter rawvel. The neelle with saline wes
attached and a very mmall ancunt of saline dravn Snto the syringe. mwumtm
solution was ajected into a 25 ml volumetrie flask and ths $ip of the nesdle 4ipped
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tnto frosh 0.8% per cent Hall solution. The seline wvas drawm % the 0e5 ml mark
% ringe the barrel of the syringe oncs and aluo ejected into the wolumetric flask.
The flask vas fi1led to the mark with ZLAIL. Four or five dumnies were prepered
snd countel. The aversge count was taken as an indax of the amount of Pu racelved
bty the subjact. Counte vere made doth in Foghestor and los Alamos.
Semple Caloulation of Toge, Sudject BP=2

Counte were meda with Simpson Counter $385021. Dummy prepared es
outlined on page 12. Volume of Dumy.25 ml containing 0.5 ml of Solution G0 Ald
plates woro ostnted for wwo roriods of fiftoen ninutes eash. At least two plates
wore pede of ench sample. Volume of dumy driel on each plate - 01 ml.

Duemy Yo Yolume Counted Avernge Count Ter Hinute
 § Ol ml 1408
2 0ol m} 130
2 0.l ml 1340
4 ool ml kLY
'Y 0 21 1339
Totel average ecunt per T
ninute

Since each count represents two disintagrations, $he total mmber of disintazrations
per nimute in the average dumny was! |
101 x 250 x 2 » 700,500 disintegretions
This wos toloer as the alphs acltivity of G5 nl of Solution C - the quaniiiy
inJected.
The rmoun$ of Pu required to yield this activity may Ve ealoulated

&8 followss
16.1 pt gn Pa="—1 miorocurie oF 2.21:106&9-&

then u&%gﬁmm 163
x x = Slngalu

5.1 11 ga of I'u wore contatned in the wolmls of Solution O injeoted

R R ‘C‘F{:R h I ‘
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113, Desoription of Subjeots.
A Intyoduwotion

The material in this seation is s resune of tha olinioal histor:
and resent status of the subjects. Yhare followwp studiss dave Beon oompletad
any pertinmt clmnge in the phywionl condition ie mentioned and ladoratory date
ingerest Jave Been inoluded. Death of the individual 4s indicated By the sign
folloving the HP numdes Vhon known, tho anatomionl diagnosis is given. If no
cormend on change in physical status appenrs in the veport, 1t may Do assuned ¢
Shore has bsen no material change in condition up to the ting of prepamiion of
nanussript.

Intravenous injeotion of 4.6 ¥ ﬁ +4 as eitrate complex on Oot. 15, ¢
Case History
¥hite male of §7 years vith e nine ey Mstory of peptis uloer.
Entered oepital on Septesdber 20, 1945 following s hemorrhage 8o sovere as %
Foquire transfusion. X.ray amanination revecled a 2nodsnal ulcsr and trection
- 4iverslioulon of the espdPhagus ot the level of the tracheal bifurcation.
P37 0; PuT2 R2wlfy B.Po wl15/70 Hi- ¥ 70,3 kg
Generelly well preserved for his years. Some pallor of mucuous mambranes
{noonstant yles ot the beses of lungs} moderate tenderness in ihe midepigostriu
vithout spasme Do othar f£indings of note. Studles vere m&mﬂ during eonvalc
from Cetober 2y 1945 % Decasber 10, 1945,
) Labvormatory Data
Befory Injeation | After Injection
Urine - Fegntive exoept for trace af proteln

Stool « Positive gualac reaction at first but later negative.
Rlood Yassermar Roaction - ﬂ‘“tiﬂ
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.1 (oontinued)

Beforg Injestion After Injoction
Mlood Counto - Oet. U, 1945 Blood Cownts = Octe 19, 1
Tad Blood Colle - U7 x 10° DO GM eeosescescs 55 x 106 per o,
n&ﬁﬂ.ﬂbm 130? 311103 CC sscevecrssrscas 1307 .1;4’4/'1’30 oG
White Plood Cells 7’100 Seesssetssrceesrtarsave 7.@

Differentinl:

i’owr@}m T}. 5OT CONY cencsrsessnscoces ﬁ&peromt

Tmall Ty phae 17 7er cenY crbevacrcnionsone 9 per cent

Inter. Lm’h“ 2002 ol svecrvenssvesninss ﬁmﬁﬂt

Vonnoytes O 2oP CONY seereccsctssneros Z§.¥ cmt

Toeinophiles 100 CBnE evserccirrvsnrren } par cant

"ﬂwz}me‘ﬂ esCBe v gCédevscpenescranst e 1}38? th
Plood Yon-protein “itmorer N g %
Tote) plass o2 ise %
Uren Cloaranse - Oote 10, 1945 Yren Clegnyanee - Oot. 20,

lst four Stondard 52 c/:n&nuba oY %‘n‘g“of Yominl eee U2 cc/gjnuta or (:,:.:, ¢
2nd Your Stonderd 54 co/minute or 1070 of Yomwl... 57 ec/mimse oz 107

Mood Uren ?’itm{‘:m aﬁ{:o f; $osegbtsvrssarvrcrrcrane 2305% ?g
Clinieml “Meswseos
Vlcar, Tusdemd
Haorrirge, geatrointestinal

Anenis, sscond~ry %o hamorrtege
Diverticulin of the ssppbagns

IntSavensus injection o2 5.1 ¥or \xﬁs citrnte comlex on Octe 23, 199
Cosa Hictory
“hite mlo of %) yenre with & Matory of hemnailine  “hsars
how2itel an fetobar 5, 1045 for thn 38%h tine for menlal blood stuiles, v
ndnlselons Yoving boon for eniendas of bleslding and corpilaints voferebls ¢ °
hynertenaion which wne first notad n 1929, Mk mstuce? ns navksd ey tong
until 1943,
Txiaine tlon
Te 30, Pedh Re20; Tt 161 o Vi 63 Ep.g Boba 20
Vell develansd, well nowrilhmd-male. Tyec show slight arsericlar nerrowdns.
is enlarged with an epical systolio mutmr. There are eoattered basilar e
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2 (continmed)
bilatarelly vhich clerr on coughing. External hemorrniodnl tags are presents Thor:
is o dsfornity of tha left hip, end Joint chengos are prosent in both ame end legc.
Studise were aonducted fran Ootoder 10, 1345 to Noverder 19, 1945 while on progren
for hacophilise studles end therepye A follow-up period osccurred Jumuery 5, 1945
to Jamary 1L, 1946 while blasding fron the intestimal tract.

Leboretory Data

3gfore Injection After Injection
Oct. 5, 1945 Jon § « 14, LU

Urine « Namtive excont for smnll amount of sesceve For 0nsts plus albumin in fol
albunin. W period.
$%001 « Fomtive during lst veried of etldy seesees OGroms dlood during follow-ipi.

Blood Yasserman Ranction - Nemntive

Blood Counts - Ogt. 6, 1945 unts - Hove 194
Red Blood cells - ’&.71106 POY G vecsnesssnse h.ﬂxlﬂswm
Hemoglobin w 15 groms 100 68 ssececnescesee  LNS groms/100 oc.
¥hite Blood cells G050 sevavcocsnccrcnscrcnoss 7.m
Differentinl

Fb’.ym’?h‘ - wwa@t besavecrnssnscanne GBPO? oant
"Smell Lymphs = 20 per cent eevccececcriscnnns k per cent
Intox Lymphs =~ B POr CONY eevcrocrsrortennns 18 por cent
Vaﬂmw - _2 POr CBNY sevcvsccssvtcornne 2 per cent
F@ﬂmpm@ﬂ - 8 poOr Cant eevcvrcnascscovess Spar cant

Plood Nom-protein Nitrogen L2 mg. ¢

Tote) Protein 6.1 groms

Uren Clenrmnce - Oct. 11, 1345 Urce. Cleaysnce - Oct 71, 1045

1s4 hour mexiwn 56 ce/rinute or T of nomel esesee 24 o¢/nimte or W% of n
2nd hour stanford 23 oc/mimte or 43S of normal eeees. 28 coumimute or 52 of -

Mood Uran Htropan 25 £ ,‘2’3 Pocstesrrovescencenss 23 ne. %
Clinloal Masnosos
Heropnhilia
Bypertension, ossentisl
Heort Nisense, Hyperstansive
Corpnayy Ineuffiency
Arthrisls, Chronie

This man hog bean hospitnlized on iwaral oconsiona eince Januery 1k, 19‘5 bocauso ol

oy O i SRR e
Lo ; h: !\‘ h e K - R
3 . - ! .
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HPw2 (eontinued)
Severe haorrnges fron ths intestinal trect. In ench onse ke has rocoverad

ing multiple transfusions. Fo Lz in regunler attendnnoce at the oud patlent c
and hic concition othervwise reenins essemtially wnchengeds

wn

o o o

Intrarerons injectisn of %W3Y of Mu % Gltrate compler on Novembder 27, 1%
Cose Fdetory
hite woman of 49 years, corplaiaing of soneforn pmuritic ex
over thishe, Yultnate, trun's, and froop pizmentotion of he ekin, muffines
tho f260 snl omllins of the an®len ~nd feat, “lot hns been of rether ~oor
for z considarable norinds 0 history of aloadnlimy
¥eanination
Te 3704 7 u 83 Ru 203 Bodo = 120/80; Hbe 15765 ei ¥t C
Scin of 2oy tan color with sone incrensed plomentaztion in the erscsas of 2
pelnsy many small vapulo-pustular lesione on the choest, abdomem, dbuck, uppe:
and thighs; liver edge at right costel narging slight pretiblul and pedal ¢
Initisl etulies waro earriod out betwsen MHoveber 13, 1945 and Decsuber 17,
Readnitted for followup studiee on Octoder 13, 194 to Ootober 15, 1045,
ledombory Datn
Reforg Injection Agter Infectiom
Urine « o shmnomwmlitiocs nntod
5toel - BPile pignent precant
Mood Yassarman Nenction - Tagntive

Blood Cownts - Fov. 2, 1945 Tiond Counts - g%
Red Blood Cells 1&.3.7:106 DOT G seseovecsccsrosvres 5.5:106 neT oo
wbm 1"‘05 mi/lﬂo 00 [ YXEXEESENENRE NN NS XN ) GOPEECOPEIRELBPEGO

m"mo&dcﬂlﬂ 5.m XX EEENN R NNEYE NN R EER NEEE RN EE N ] 6'@
Differentinl

zblmmm 59 per OMMY coreiscasrerasenesrasas 69 per cent
: h’ 39 Far Gmt StoetesrsestencsccoptsOe e t’!sp.remt
?a‘mm“ chmt $60 88 centsosRsVssERIGOIE [ F XX N X RN NNN]
MQQQCyteS 000008250060 GRETCEINIE 80N S BBBEEN 51)" oant
Ba!ophilez P00 0G0SSEE SO GIERAE SRENISNIOtenE lwwt

SECRET
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E?-3 (oontinued)

Before Injoction After Injootion
Fon-pratein Y4trocann 3N G (F tevecervcncencnsonsrne 3N ne O
Totel Protein U S D senvrncrnrcccncoceres 5.8 g O
A1b/Glob o8/l verieiiiiierierievensiee Be3/1.5
Icterus Index 18 teiireet tievieitnviasireons 1
P Se Pu 15 10 35 10T €a0L eecercarteontottrriarrrresanotinancoron s

zm- 70;19;" cm& wm PGS0 ¢0 s PPt tl a0t sddrrPINrEsere

Usgen C)enynuce

I‘t }3’0“” stﬁ’lmﬁ 38 Wlninute Or !‘:),‘9 ﬁf mn’m P& e P oo +O AT RNSETRNY IS
a‘d Eio‘\lr S-(:‘r,‘ :;:-r'i 3:) CC/?.ZII‘.'J‘J@ Ol' }‘:ﬂ' O:b, mn‘).i\l QBN s L OO oo AN EePe st CrE

Cophs Flose - naz.tive
Thymol Tartility « 23¢

Alioline Moenlvitige -

Jodensky Unite
Clintcal NMegwosas
Agpetitis etlolory (winown)
Iynopmteineis
Dematitls (couse wimam)

¥hem et sunined in Totobar 104G, ghe apsearsi ¥ Ye in ercallent bl th

i B
Introvevus indoctlon of 'a? Yof Pu M 25 clirats canplar on lovenber 27, 19Y%5

Case Tiatory

Filcntean your old vilte 210 vitha o history of Cuniing'e Eyndromo
since 15%1. Entered Mospitel on Ootober 29, 1945 for the LAfth time for further
trectnent of thet condition. Chief oorplalints this $ins ware heodsches and baok
Fain reforudle %o har hypertension and osteoporosis. Itullas were ourriod out
bebsean October 23, 1945 and Decerder 20, 1945 with follow-p perfods on Fevrucry
11, 1946 to February 17, 194 when she wes given peieillin for s urinary tssct
infection, snd Hareh 13, 1947 to Hajreh 29, 1947 vhile under treatuent for hesrt fal’

“., — .

RSN



HP=Y (eontimuod)
Prznination

2w 36,90 F=l00) Re 227 P o 205130 He, 145.5 o
Short heavy set fomele with florid corclexinn, buffale typo obesity, 4ry, ¢
thin skin with purple strise over truak snd back and mltinle rurpuric ara:-
extronities. HMarled hirautiss over frce, svarse puble, axillary, and sccl
Ophthelmosooplo evnn chows narrowed snd tortuous vessalse Hoart &5 ealarss’
Tandernest over snine and in right lowsr quedrant of = binnen.

Ievorotory Tata

Zefore Injontlion - "ot. 27, 199 Af%ex Injestion » . oy
Urlne « A1% 07 210 V™0 and ocenelonmal A1b 34
granalar cact _ )
Etool « fuaiae msmtive Uyelin end orawminr o

Blood ¥egosmmn Ponction - Nammtive

Blood Counte ~ Not. 30, 1045 Jung 30, 'L6 Dec, 31, W6
RQC‘.BIOOd cella - 5’3 mlma LERN NN N NN [ A A RN E N REENNENNR]
per ot
Hemoglebin 15 gms por 100 00 ecevenn.. 16 #n/100 m
white Blood c‘llﬂ 10.m G.W ®Crssesenrtess
Differentinl
Pﬂmmhﬂ . nper cmt 7’4-;)0!‘ cent Sesssecsasvese
Lyrohs &3 rer cant 22 »ar oend ®ecsvcrscrrene
P?ommos ch‘r ceant l&p@!‘ cent ®eeissbonce 4.
%”ﬂm-eg 1 ?&l‘ C&t L EEE N ERRENY) (A NN RE EEE RN NN N

R te 570 RTe 00
Comm: DrGte 508

Lov. 1, 1945 Koyeh 29, 1947

Rleod ‘jm‘@“ (Pl&m) 603 Fionls % secscensnasenss
Flood on.protelin “"Ltrozer 35 me. 6 mz, %
Uren Clenmnge -~ Nov. 1, 10N Hareh 26, 1047 Nomumnl n
let our Mar, 29 ce/minute or 33° of Yorunl Rennl dlood flov WuS/cin 57
204 Hour Max. 3% ec/mimita or 527 of ornnl (Momerwlsy Filt. 17.1 117
Hasdrmsy tubedey
eayecity 288 .

P. 8 P Tact 607 tn tun hours
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=k (ocontimued)
Clinieal Diagnoses

Cushing's Syndrome (Basophile adenama of the pitultery gland)
ypartansion

Henrt Disease, Iypertonclve

Cetooporosis

Uninary Troot Infection &. aldus

Teptronthy, lyosrimelive

Ureala,

The ocourss was Drosrascively dovnwerd during tho oue and a nlf ywrs follot
adninistmtion of Pu. Heart failure and urenia charscterized the teminal
har {llnesc.  Tar Cincl ealleciions of urine were made during lawrch 17MY, ot
ting tho uvire contsined sufficisnt vrotein to ¢lve & 3+ »asciion. Tanil in
urenia on April 29, 194%7.
Anntonioal Tlagnscas

Rasophilic sdenonn of pitultary gland

Eypertm>hy of the laft ventricle

Atrophy of thymid glund

Hypertrodhy of adranal glande

Hypoplasie of uterus ond ovaries

Octeonorosie of ¢nine and pelvis

Chroniec Nanhritis

Bo tissues were obtained for snalysis for fu since dget: ocourred in enother

W.K &
Intravenous injection of 5.1% of Pn’zf%z—; citrante oomplex on Yov. 30, 10%L
Caso Higtory
“hite mele of 56 years with o taree yesr hictory of incrensin
gmeorelilrze! vealmese snd £irficulty in welking snd ewsllowing. Intered bospii
on Yovenber 19, 19%5 for etudy
Dymszination
Te3560 Pal2y Rel3l BP «)Z/o2 Ht 172.9 qucg
Tall thin xar with trawr of hands, slow spesch, and otvious ruscular fassioul
Bilatersl Tobinski'e with hyporaetive deep tendon reflexes. No other finiinc:
note. Stuiles vere oarried out on Fovesber 19, 1545 to December 22, 105,

[ T o ! \ . 'ﬂw#@
TS £h T
H SR WO i i
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IIP<5 © (contimued)
iaboratory ata

Before Injection After Injection
Uring « %o abnormalities found
5%00l « OCOualsc Yegtive
Blood “assoran Necction - Negetive

~.. Bl Counts 6
ood Cells - lk6 x 10 por orm.
Remoglobin w 100 ac.
“hite Bleod Galls- 7,

Uree Clearance - Novs 29, 1945

1st hour standard 52 ce/mimute or ?’3 of nornel
2nd Mour stmiard 37 oc/minute or 65 of nomal

Blood Urea Iitrogen 146G g %
B, Ko R - 126; =287

Clintcsl Iiagnoses
Amyotronhic Latarsl Sclerosis
Desth occurred on April 29, 1946
Anntomical Disgnosec

Aliyotrophis laterol aclero:
Brondorasmmonia, bilaterel
aciation ettrane

Atrophy of viecara
Arterioaclorosle, gonorcli-
Renal oyste

Moaonora of rirht kKidney
Jooubitun wloors

Thromdbl of perinrostntlic v

BE-6
Intravenous injection of 5.3 Y of fa +% as oitrnte complex on Feb, 1, 1%

Cace History
White mele of U5 yeare with s history of Addison's Desenes eins
Janvary, 194%5. Had pellets of desorycorticosterons implanted on Ootoder 31, !

; oo —_—
55099 -



HP=6 (econtimed)
Adnitted to hospital agnin on Necenbar 1Y, 1945 because of multinple staphylococcus
infectlons on eyelids and toes.
Ixanino tion

Tw30.708 Pw60; Re 207 B0, 122/785 Et. 170 ozt Wt 49 Kgo
Well dovelopad but thin mele with deeply pigmented eking genemlized lymphadenope thy)
both 18ds of left eys red and awollen with scalingt oonjunstiwme markedly injecied}
Right big oo nell ingrown on medinl zspect with swelling, redness, and heat in
mrmﬁnding arsaf purulent dischargze in cormer of nnil beds Other tnhes developed
svidenco of infection and cll ware trazted with compresses and surgiloal excielon
of nafle. “‘hile commlescine, stulles ware carried oul from Jeanunry 21, 1946 to
FPebruary 23, 1946, Tollow=wp stufles during June, 1047. Condition wns unchangeds

leboratory Date
Befors Injeotion After Injection

Urine « YNezntive excest for 10 ¥IT per high povers
Sto0l = é;;l:g; Nagative

Yasrgrnan Reaction « Nagntive

Blg_gg CQ\m!t

Red Blood Colls = 3.98 million/emem.

Beroglobin - 13 gns, &

“hite Blood Cells- 3,300

Iifferentinl
Polysorohs zi per gcent
Lymphs S per cent
Yoeinophiles 11 per cent
Honooyten 3 psr cent

Urenglenpance = Jenuary 29, 1946

18t hour Standaxd 56 cc/minute or 1035 of Formal
2nd hour Standard 51 co/minute or 95< of Formal

Blood Uren Xitrogen 1IW.5 ng, &
Blood Hon-protein litwozen 27 mg. &

Cliniccl Diagosis

Addison's Niserse

il [ I
o K‘ L‘ "_ F"‘ O /""_—’_‘“"‘ T -
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Intmvensus injection of 6.3 of Pu +% as citmte complex on Fed. 8, 1946
Coca Ddetory
White faasle of 59 yoors with a history of Rheunntic heart diseass for
twenty yoare and an overzctive $iyroid since 104, She hod been trested in this
hospltal during April end lovasder, 1945 and wns readmitted on Janunrs 21, L%46 for
furshor treatuont heccuse of hsart fallurs.
Ezorination
Pw36,6C Fep R 22 B.P ow1268/60; Ht 165.3 em.p V.68 Xg.
oll develonad, falirly woll neurdched worsn who le dyspnele and cousghs frequantly;
Yack vessals nore dlstmnietl with vistble malantionn) markad pitting olen frvn
fand ¢t hivegl paninmt antule ahove stomiel end of right elavic le; hoart
15 morladly enleerod 9 Loft, rhytin is totnllr irmendar with a syatelic rurmme
audible avor 81l of progorifunm.  Pp 4o accemfiatodi Simma offludd at right lng
baze; Tiver 1s nnlnated 2.3 om. below coried norgin and is tender,
Tehoratory Date
Refore Injeation Lfter Injectlion
Urine « £1%. 1 nlusi no 00 §r Casts
Stool. = Ouzine qermtive
Yaszerman lecction - lemntive

Bland Counte - Janunry 23, 1046 Febwanry 20, 1946

Bloofi telle - 502{)!:!.06 bar a1 seessrseenastassrderore
mfgﬂbm ~1206-‘ me ‘{-1“ IR ERY & o;ol'-ovoi.i'OO
“hite Blood Cells 1#,750 Clt"')!uc'O'c...ooch!l.
Differoantial

Polyrorphs 64 ver cent 6% ver cent
S, Lymhs 15 rer cent 22 per cent
L. lLysphe 5 ver cent I.h.. 3 rey cout
Honocytee G ver cent 9 per emt
Tosinophites 3 par cent eobssecens
Reganar: tod 3 per cont 2 por cnt
Blood San-Protein Fitmeen 20 mg ¢
Total 1lasmm Protein G5 % BC ranged from 3,400 6,100

RleFe  pine 654plus T % ! during hoeritel etey.

Bafferantis)l remcined essentially

ag Tanoried.

. - ’ e+ wein . .
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RP.7 ¢ (continued)

Brea Cloopangs = Feb, £, 1946

1et Hour Standard 51 co/minute or 9%’ of Formal
2nd Tour Standard 52 co/minute or 95 of lommal

Clinlical Bilagnoses

Rhounatio Heert Disease
Toxis Fodular Colter
Hyocardial Insufficiency
Hitml Insufficiency
Aurioular Fibrillation

Danth occurred on Ootobver 27, 1946 $n mnothar hospitel. Fo post mortem could
be obtained. DProdeble causo of death - lodbaur Pneumonin.

Intravenmus injeation of 6.5% o:% ne cltrate complex on Hareh 9, 1946
Case Ristory
Yhite famle of 41 yenrs with & history of sclaroderra since
Jomuary 19%5. In addition she hes suffersd fron pentic wlcer, proven by ‘-roy
%0 bo in the duodenmu, at intervalasince Hay 1SH. Fatered this hoepital foz
troatmont on February 19, 1946, Studies vere carried out from Fobruawy 12, 17
%o lay 13, 1956, -
Rxamina tion
Twm365C P=g3 Re20f Beiowl12g/76; Eto 1635 em.g it
Thin and pale fomole with Lportant findinge 1i4ted o the sikini On the facc
$6 a loss of the nasoiobial f£51ds, eyelids are tight and the shin {: drawu wrv
the mouths Over the sternal and clavicular regions, 4t is thick end pignentcl
pertioularly cbout the sites of the bilatersl scalenotonies. Skin over hands .
fingers 1s thick snd tightly etrotched so thnt approximation of fingers %o th:
is im~oseible, end there is blanching over bony prominsnces. Similar coniitlol

but to lesser extent axists over lover axtirenitios,




-8 {esntinued)
Ladoratory Dnts
Bafore Injection
Urine « Tapntive ercont for & rure Lyline cret
Stool « OGusine Yeeutive
Blood Wasserman Reaction - Hegntive

Hlood Counte - Fabe 22, 1946

Ned 3lood Teolls l;n‘{ x 106 oW, (:‘ﬂr) 20ss00snses
Henoglobin - 13.9 ms. ‘,: Geeresvsncrerntvoee
¥“hite Blood Cellse 9gm $008000snss000 00000 RNGrE
Differantial

:’Olﬁnrpha 71 LEP CANY cvucscrncetranctcnne

e :4}‘13;)}18 - 8 PY CONY seevcicrescssccroces
L. mphﬂ - 1k PET CONE vaerrvvresccrsrrone
53081&0:2311108 - 1 Z_JGI' Cent S8 28000 ssneBORG
tanoeytes - Gper‘ CONY esconnscevecnccrene

Totel ilesma “rotelns 6.3 gme.
Blood Loneprotein “itmgzen 30.0
Elood Uree Iitrogen 10.% ne.

Ehﬂap}'ﬂm 3.0 hf;a

TTEVAR
A
-
.
o

Ures Clearnnce -~ Feb, 22, 1045

1st Hour Stundard 4 oc/minute or 76, of lormel
ont Nour Standand 51 ec/minute or 947 of Mormal

C1inim) DNagnoses

Selerolernas
Ulecor, dwndenal, ohronis

After Injocslon

Blood Counts - Aume Pl

405 millien por e
14,5 gus, &
11,600

88 per cent
12.per. cant
[T XERENFEEZEEN )

[ E N RN KN RN IR N

Hiw

Intravenous intection of 6.3 ¥ M +f es eitrete complax on Arrdl 3, 1046

Cam ilistory

¥hite mle of 60 yours with history of generalized demmtitis

ani inoreating muscls vealmess since fall of 15U5. All attempts at therany kv

produced no rermansnt dencfite



S gt

] ’-9'(contimmd)
¥xenina tion
To364%C Pogliy Re20p B =128/76; Bt. 169 om.y ¥t 63 Kg.
lian eppears chronieslly 111, skin 4 4dry and loose with many rough, reldened
papular areas on trumnk, neck and extrazitiss, fzce {s red, and eyelids and ears
are rod and edavatour. Txtrenitler crovw Alniniched muscle pover with some degree
of atrophy. Inltal stutles oarried out liareh 11, 19% to May G, 1240, Follow-xm
en Fay 1, 1947 %o lay 27, 1947.
Lebaratory Duta
Before Injection Aftar Injection
Urine « Mo abnormslities found
Stool « OCusinc liegative

Yaseernman Accction - Togntive

Blood Counts » Mereh 13, 1956 Blond Counts - Januery 25, 1947
Red Tlood Cells 309 1106 DAY O eevevcornvscocee ¥ | 1106 cat.
Izwoi:lo'bm "'12:3 ms‘ ff’Qovlnnotovooosoc-toocoto 1202 m/lOO&ll

"'iiiits 310")& Cellb- 6.259 900000 ssstosns st snetsReonioen 7'300 o,
Difforentin}

."A‘Oln‘br“)hz 73 »er CONL ssvccerveasesosscnssnse 61 pul > o cant

S. Lymphe w 12 76r 08Nt seietievecrcsnenvevases ( O Tor cent )
In Lymjhs o Srw célt P00 EsIbr e seerscooBUdS ( V)%&l
Vonocytes - 13 per cont secccoctanrrarcscacreree 1] Dor cent
“neinanhiles O eeccrsonco-tersoststncvssrasonee 12 vper cant
Neconhilee 0 beecescisesssasssrssscscrsasassss 1 ner cent

M=ztelets in emecr phundant

Uroa Clenrcnce - Hareh 156, 1945

15t libu~ fax 54 ec/zimte or 72" of 3wmal
2nd Iour Standerd 20 co/mimute or 3T of ormal

(Fationt had AifTiculty in volding for last sneciren)
Clinteal Ddagnoses

Doron torgyositis
Danth on July 2, 1947 fron sepirnilon pnounenis

Anztonicnl Diagneses

Genernlized musoular atrophy
Derme titie

L SECRET




A2.9° (eantinued)
Anatonlonl Disgnogos

Purulent Tronchitis Jejunel polyp
Bronchonnewnonia bilaternd Kelanosis Coldl
Eypertrovhy end dilotation of heart Prostwtie hyoertropny

Puprzive congestion of liver and enleon

Tl
Inyravensus injeotion of 6.1¥of u +k ac citrete complex on July 16, 1546
Case Kistory
Tecro male of 52 yesre with 8 hintory of heevd disecss since 1926.
Eo hao nad Dosh rhewmatie fever end ayphilis. irat bout of sovers deconnenzation
oocurred in 193%, btut nons followod until 10LL, einece whem failure has baeen
roreatedly prosents “ntered this hoenital larch 2%, 1546 in severe cardiac
Qaconpensa Gtlon, end sbsoquently sufferal from an acute shewatic prooese. ‘hile
convelesolins, stulion were carried out fronm July 9, 1240 to August 15, 1946,
Franination
Te 36;0; w025 R=22; RO o= 162/84% Et. - Yt T Eg
¥@ll develoied, falrly well nourished nerm, slishtly dyepnels and orthopueic
Jeurt 1t enlarzad to the lefs, mte 1 rocmlery srotolic mamrar ad% atex, end &
protodiast lic grllos lungs shwed s few scattorod rales at both basesy Siight
Pltting edemn in lower exirenities,
Laboretory lotu
Before Injsetion After Injoction
Urine - !> pbnomualities found
250l - Cunire (egntive

Bland “aseornan - Vesntive on one occasiong
2 Dlusg with e¢lolesterinized sntigen




EZ.10 (continued)

Blood Counts ~ July 9, 1946 Blood Counts - Augm 13,
P‘Qd Hlm cﬁl' - &19 mnlion ?er mm. '........'..."...‘......“....0
Hmoc10bm - 1}' ga8. LOP 100 00 esvcececescoesansssssnnanccasess
\"hiu mwd ce}tls' 5. % ..."‘.'..'..."..‘....‘..'...‘l
Differentinl

POlymorQhﬂ 1 por conb cocccosssaovenns 42 per cend
S Imhs peor CBNY ececescctecsscsns 23 nar omt
L. Lyhe 6 par oM eecccvesriecccne 17 per cent
Touinophiles 5 DBr CENE secsescesecccnss 3 Per cent
Basonhiloes 2 pOr Co0Y sciseccecocessse 2 pOr cend
}'lonwtes 7?01‘ cmt sesevreerBRBOIEIiDS 8?“ cmt
Tepenerated T per C®It eesccscrscicanve tecesssnsee
Urea Clenrence - July 9, 194 Uren Clenrance = Aws 1.

1zt Houwr Hax. 6701‘ Oﬁlmmtﬂ or 90" of YormAl essnsceses 18t Tour Stondar
%0 ec/nin or
oand Hour lHox. 620!4 Oﬁ/ﬂmm or gl& of OMB) ceccrcnse %og M/ﬁjﬂu.te o
Non-protein Titrogen 22 ng. O
Urea T, 11 ng. @
Clinieal Jingwses
Heart Disease, probably rheuntie

Sypnilis, latent, trented
Sinusitis, etloid and frontal

Dental carios
luetic
[P.ll ®
Intmvanous injection of 6.5¥6f Tu +G as eitrete corplex on Feb. 20, 10L0
Case illstory

“hite mole of 63 yerrs with & history of nleoholien slong with
inndenunte diet dating Lack mony yeers and possible cardice dleemse for sever:
nonths. Tntersd the hosnital December 32, 1945 because of pereistent difficul
in bdrenthing and inerence in the size of his abdomm.

Lxanina tion
Tw 36,50 Pw90; Rw 20; BoPo = 130/803 Hee 171 omei Wb 73

TFoorly nourished, wenl, thin mnle who is slichtly confused; eone generzlizel
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.11 © (Continued)
1padenopathyy  fae boollar rales bilaterally; liver down Ju0 fingerbrociic:
below ocostal nargin, tender, kobhby, with Blunt edge; no other findings of
Lavomtory Jata
Beforg Injection Aftor Injection
Urine « Derl in oalor with no ebhoral findings
Stool - Cunlnce negative on ednistlon

Blood Counts
Pod Blood Cells - %62 willion per e,

Hemoglobin « 148 gns. per 100 cc.
¥hite Blood Cells- QU400
Digferentinl
Polyrorhs 75 per cant
Lymohs 20 per cent
¥onocytes 4 par cont
Basophiles 1 per cent
Rlood Noneproteln Mitropem 49 mg. &
Total lasme Proteln 6.7 & &
£1%/Grob 3,2/3.5
11 Y
ROP dye retainsd T2 per ot

Death on Fabrunry 26, 194G at Li50 AL 1,

: Anatonleal Tiagnnses
(“utopay done § hours after lenth)

Cirrlosis of the liver
lecites
Thronboeis of “grtal Vein

.y ~ g - TG Cap AT S . < W1 OO e s AL

IV, Reaulte
e Clinieal Results
Acute toxic effecte from the siall dose of M adniniztered were noither
exrected nor observed. Tecause of epecific localisation of the metol &n the Live
end skeleton, these are the ticeues most 1i:ely to be affected. Thers was no
evidence tint nnomin developsd. or that the white blood cell Gount was altercd.
With regurd %o ultimte effects, it it too oy to predict what mey oocur.
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Clinien) evidanna sus-ostivs of liver dunge hes nod aprenred. 'L
spo¢ific tonte of liver funstion rave nat &3 a *ule beon listad in ¢&e prot
the posnlibility thut inury to thie orgon night aprecy hns boom oconziderods
noergin of safoty in the liver 1s g0 large thnd eo-called liver functlon tes
usuclly 30 not glve positive remlts mtil thare e eotusl evidenca of how
Qecarpanantion. Symtoms and eifma are often as rclisdble as other neltlnde -
assessnant. Do of our sudbjects undaudsadly nd liver dommga Drior ¢ inj~
(1773 end TwT)e  EFW3, nouwoman, wnr rosovaring from a low zmede hamititis
injectel and continuel to make sntisfrcinry rocavery efterwnrds Pubjeet e
also o wonosn, 4107 withmut an mtorsy tut from the 6linicnd history, Lisr: d
but 18tile doubd thout sho sulfered fron cisonic passive conmsztion of tha 1L
and robebly 1md enrdine oirrlusis. Slho reméined under eloze obiorvatisn
shortly before dooth and no sirms suzsasilve of & daterioration n har homo”
status were notods

Admittedly tile is 0o pwoof tiat rlutoniw: in the smount given foil
to inflict furtler dernrzo on elrendy disensod livers, but there wes cert 7
no ncute o r.wi?re'insult to that orgin. In swwery, 1t may de cioted thod
vithin r Deriod of two yenruy the Intmivencus injection of a single doss of
5 % 6 gunv. of Pu 44 coiploxed with oitrats wec without subjactive or shject
clinical effocts.
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EXCRETION OF PLUTONIUM ADMINISTERED INTIAVENCUSLY TO MANe BRATE OF EXCRETION

AND FRCES WITE T¥O OBSERVATIOES OF DISTRIBUTION IN TISSUES,

I. Iatroduction
II, Methods
A, Clinical
l. Selection of patients
Tt g vl Saan
2. Erredng of patients
&, Control perioed
b. Observation perisd
¢+ Routine tests
(1) Blood tests
{2) Urine and kidney function tests, etc.
de Collection end preseration of samples (bdlood feces and urine)
3. Method of Aidinistration of Platonium
s, Prepsration and nature of solutions
b Cholce of size of dose
Ce ?echniqn; of Injection
(1) Discussion of actual injection procedure
. (2) *Dummy® injection for eveluating amount of plutonium giver
Chamita
B, CLlinjcal Hethods
‘1. Blood analysis
2« Yeces analyels
3« Urine analysis

4, Tissue mnalysis

111, Description of Subjects (case reports). Short paragraph about each of 12 s
Ziving

A, History

B, Phy51 cal
€. Laboratory
D,

Diagnosis (1f known) %C R CT -



'ﬂo Resul ¢ts

A,

R

Concentration of Pjutonium in blood following intravenous administration as hﬂ'
Citrate.

Bxcretion of Flutonium in the urine following intravenous administration as Pt*h
Citrate.

Excretion of Pyutonium in feces following intravenous administration as Pt
Citrate,
1

+
Deposition of Plutonium in tissues following intravenous administration as Pu
Citrate.

Clinical Resultse

Yo Digcussion snd Conclusions

Ao

) 8

Correlation between blood concentration and urinery snd fecal excretion of Flutonium,
1, Possible significaace of one abnormel case.

Half-time of Plutonium in the bdody.

Choice of urinary excretion value for diagnosing Plutonium exposure by urine assay.
Discussion of resu’ ts in reiation to tolerance amount of Plutonium in the body.
Digcussion of results in relation to Chicago and Celifornia experiments of man.

Discussion of results in relation to experiments on mice, rats and dogs.

VI. Summary or Abstract -
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