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ABSETRACTS

CLINICAL MEDICINE AND MEDICAL RETFARCH

During the month of March 16 to April 15, 1945, 200 physical ex-
aninations were done; 25 were academic &nd 175 were non-academic personnel.
71 pree-employment physicel exsmirations were dcne; 5 persons were rejected
because of findings om elinical or laboratory examinetlons., During this
ssme period 4550 cliniczl lsborstory examinations were made, This inelud-
ed laboratory work on 60 new personnel, 248 controls, ahd 644 in the work
hazerd group. Abnormalities considered on the basis of the white blood
count alone showed individusls with abnormslities in these groups of 14,

T, and 147 respectively,

T in acuecus solutions at pH values above 6 behaves ss an anion and
does not pass cellophone membranes on ultrafiltration. Passage oceurs
when an slectric current 1s applied as in electrocialysis experinents,
Electrodialysis of T is proof that T is not found in ultrafiltratea be-
cause of its electronegative charge. T in protein solutions doea not pass
cellophane membranes because it has corbined with the protein molecule; as
a consequence T does not pass the merbrane on elsctrodialysis., T 1s excreted
in the urine becsuse of ultrafiltration of the T-bicarbonate complex, BEvi-
dence for the suggestion is given in experiments on ultrafilir- tion of T in
the preserece of bicarbonate and in the presence of dialyzed plasma plus bi-

carbonate.

Low coproporphyrin values have -been found in the urines of dogs treat-
ed with product and total bedy x~ray. A green pigment {rrobebly biliverdin)
bas been found in these dogs one to two weeks after radlaticn administra-
tion, Studies of T fluoresence ln scdium fluoride have been completed in-
dicating that the ouezching problem can be solved by eitner suitable dilu-

tion or by sultsble correction factors, .

BIOLCCGICAL RECEARCH STCTION

The condensed spark has been tested as a method of producing aerosols.
It has the advantages of the arc of smaller perticle size, no.cerbon mon-
oxide vroblem, and lov iemperature which may make possible aerosolis:tion
of molecules other then oxide. As yot, however, the reproduclbility and

yields have run lower than with the arc.

Wo heve previously exposed rats to a vapor of carrier-free 330 day
RuQ,, 1In order to determine the effect of valence state on absorption
from the lungs a group of rats mac exposed to an 2erocol of Ru which was
probably in the <3 or +4 valence state., Anslyses are as yet Incomplete
but indicete a much lomer initisl absorptien rate for the aeroscl as com-

pared to the Rul, vapor.
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_ Sheets of proliferative septal cells in the lungs of rats secrificed
68 days after inhalation of radio-cerium were distinetly abnormal in
appearance and configuration but showed no definite evidence of neoplasia.

Splene:&mized mice treated with Sr8% became anemic whereas in unoper-
ated mice Sr8Y causes & leucopenis but no anemia,

In 3 week chicks at eerly intervals following 100r of X-radistion
there was slight dsmage to bone marrow, spleen, thymus and nerve sheath
cells only. All these tissues had returned to normal by 48 hours with
the exception of the hone marrow which showed depletion of hematopolesis
of questionable significance as lete as 12 days, but not at 17 days.

Many smell lymphoeytes in the rabbit appendix, spleen, lymrh node
and thymus were destroyed by 50r of X~radiation; the demage wes greatest
in the appendix and less in the other organs, im the order named.

A dog which received total body x-radiation of 50r daily survived
18 days after the beginning of treatment. It showed a rapid decline in
welght, food and water consumption, in white blood cell count and a slow
decline in red blood cell coumt., Total pigment excretion was diminished.
Terminelly heart rate znd rectasl tempersture were elevated. At autopsy
the dog resembled animals which die after a single dose of x~radiation,

A single dose 10r x-rzdiation does not affect the peripherszl blood
of mice,

¥+DICAL AND IWDIRTRIAL HAZARDE SECTI N

Acouisition of new high radistion level monitoring devices have
shovn that the skin exposure hagzard in rocm 172, Site B Amnex, 1s much
more sericus than earlier, more sensitive instrurents had indicated.
Remote control handling of active solutions is being developed, 4670
pocket reter readings were made during the month. 0.43% were greater
than 100 mr, 2200 films were handled. Three readings were greater than
0.6 r for one week. The decontenination scusd has completed its work in
the service building, Decontaminatien of off-project University areas
has begun,

RADIATION LABORATORY

A large number of pea plants were harvested that had been grown in
W top-soil containing frem 0.1 to 0.2 ricre-curies per gram of Sr, ¥, Zr
plus Cb, and Ce. The mest significant observation is that marked destruc~
tion of the roots tock place, presumably from radiation effeets., Flant
studiss with carrier~free radio~Tellurium show this material to be select~
ively deposited in the rocts to a very high degree. Radio~Tellurium is
absorbed very effectively by clay and in this resmect resembles the corres-
ponding behavior of the alkalire earths, rare earths, Zireonlur end Colum-
- biumm, 4&n imvestigation of the blcekirg action of inert Iodine in redusing




the uptske of 1131 by the thyroid gland has been started. 4 single
dose of 100 mgms. of inert Iodine reduces the uptake of I131, vhen
both lodine icotopes sra given simuitaneocusly, to from 0,2% to 0.3%
of the sdministered amount of radio~Icdine,

UNIVERCITY OF CALIFCRNIA

Five patients receired from 280 to 300 r of x-ray to the total
body &t 10C0 K,V.; 20 r per day wes given. [No elinical signs or symp-
tons developed but definite hemstological alterations occurred,

BATIONAL CANCER INCTITUTE

mice oinal experiment. Total doses et present: {(44r,
© + 2,2r, 1.1 r, and 0,11 r per 8 hours per dsy) 3350 r, 1675 r, 840 T,

and 88 r. The blood picture of the surviving animsls is comperable %o
thet of the controls with the exception of the 4 surviving snivals of
the 4.4 v per 8 hours level in which the red count is somevhat lowersd.
Incidence in malignant lyrphora is now increasing in the lower loevels
(2.1 r, and 0,11 r) and in the controls. New cases of malignant lymphoua
have not been seen on the 2,2 r and 4.4 T levele, This seems to indicatz
that rediation merely decreases the latent period of spontansous mallgnent
lyrphoma in mice, the decrease in latent perlod being a function of the
total dose. Overian turors sre now ohserved in all mice that come to
autopsy with the exception of the controls and these exposed to 0,11 »
per B hours per day.

Strain & mice oxperiment. The exominstion of the histologie sections
of lung tumors observed grossly confirm the gress fincings of raported
last month. For the average zge of 11 months the Jung tumor incidence
1n the control animals is approximately 50% unile it rises in the experi-
mental animals. (totcl Gese of 2500 r on the 2.8 r per 8 hours level) o
approxirately 75%. Ir aay attempt to {rancrose these results to the situze
tion in men one must hear in mind that strein A mice are extremely suseepi-
itle to spontanccus pulrmonsry timors us coatrested to the low susceptiblilil
of zen. -

Hybrid suinea pigs ¢f ordginel eupsrizent. Total doses are the sare
as for miee of the ocripinal experiment. ™ith the excepntion of the animals
exposed to 4.4 T, and 2.2 T per € hours rer doy, the bleed nicture of con-
trols and experimental animsls is the seme. Some of the anirels of the
2,2 v per 8 hours level show lowered cowits, while in the animels of the
L.4 r per B hours level all counts are 1mercd, especially tha platelet
count (26,0C0 te 10C,0C0).

Rabbits. The tlcod picture § the controls ond thal of the experi-
mental animels wo to ond ineludl: » the o4 r per 2 hours level is essentizlly
the same, there 1s homever an Ix case .1 percent noutrephils with irgreco-
ing total dose., In the cnimslz * the .8 r per 3 hours level the re=d
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count is slightly lowered. Two snimela show a decressed platelet count,
in all spimals the dif'ferentiel count is reversed.

Counts of premordisl, growing and atretle follicles in serislly
pectioned ovaries of animals which had received doses of 880 r and 770 r
on the 8,8 r per day &and 8.8 r per & hours per day levels end 770 r on
the 4.4 r per day level geve a reduction in the number of follicles
present indicating that the reduction in litter size in these experirents
could be due to the decreass in the number of follicles in comparison
with the number of follicles of a normal ovary rather than to chromosomel
changes (daminant lethel mutations). -
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CLINICAL MEZICINE A )

L, O, Jacobson, Section Chief

Emplovees Heslth Service - J. Garrott 4llen
March 16, 1945 to April 15, 1945
A, Total physical exrminations 200
a) recheck physicals 115
b; pre-employment physicals 71
¢) transfers : 7
4) terminal examinations 7
e} academic <5
f) Non Academic 175
B. Rejectad 5
C. Routine Office Calls 806
a) first industrisls 50
b} return indistrials &7
¢) blood abnormelities 9
d) parsonal calls , 680
D. Refers ta Billings 48
a) industrials 7
b) substartiatirg diagnosis 7 )
¢) personal 34 ¢

F. Total number of visits of personnel to Drexel House -
1CC6
Clinical laborstory Fxaminations - ©. K, Warks

A resume of the clinical leboratory examinetiens durlng March 16
to April 10, 1945 is as followss

Number of laboratory “rocedures rerforzed Yupber of cdnormal findircs
Hemoglobine 6% : L1,
Red counts 529 100
¥hite counts £92 belew 5000 gl

above 100C0 74
Differentials g9s 456
Platelets 119 belew 15CC00 21
Urines : 654, 252
Retiles a4 0
Yacsermans 230 ]
Wisc, 20 0
fedimentation rates 221 C
Hematocrits 221 0
Stippling 30
inrature cells 37

F11893¢9
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Runber pdivid ed Humber 1 al laboret gbn

New Personnel 60 14 or 43%
Controls 2,8 7% or 33%
Work hazardous group 644 147 or AL¥
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Secticn 1 L. 0, Jacobson, Section Chief

Cn The Combination Of T With Proteins -- £, S, G, Barron

In a previous report it has been shown that T in aquweous sclutilons,
at pH €.5 and above, is not ultrafiltrable through the pores of a cello~
phane bag membrane, while at pH values below 5 it goes through readily.
This peculiar behaviour of T must be dus to the change of electriecal
charge of T3 TOx ++¥ at low pH values acts as a caticn while st pH values
above 6 it acta as an anion, According to the double layer theory of
membranes, the membrane inside {in contact with ?) is negatively charged;
therefore T in the anion form will be repelled =2nd the centrifuged force
used for ultrafiitretion is ummeble to counteract the electrosiatic forces,
This essumption has been confirmed by electrodislysis, 4&n agueous solye
tion of TO>(NO3)2(0,001 M) wes neutralized to pE 6,5 with HalH, The eol-
ution was placsd in the center compartment of an electrodialysis apparstw
of the Paull type. The electrods compartmenis were filled with & soclution
of dislyzed serum instesd of ¢ sglt solution to aveid precipitation of T,
An electric cwrrent was applied to the electrodes, the intenisty belng of
60 mA, at the beginning of the experiment, The current fell of f rapidly
so that at the end of four hours it was only 10 mA, Samples were with~
drawn a8t intervals for T analysia from the center compartment, As cen be
seen in Flgure 1, the srount of T in the agueous soclution in the center
compertment diminished by 75 per cent during the first 3C minutes. A
the snd of one hour, 90 per cent of the T in the cenfer compartaent had
migrated through the membtrane. In contrast to the ready passage of
'roz(noj)z- through membranes under the influence of an eleetric currend
when in acueocus solutions 1= the lsck of offect whern T i1s in a solution
of serum albumin, Here T has lost its negative charge and has beccms
bound %o the protein forming & cemplex ccmpound, 773(N03)p was mixed
with 2 solution of one per cent serum albumin and the pixture was sub-
mitted to electrodialysis under the same experimental conditioms ss those
in the agueous solution., At the end of cne hour no T had migrated from
the center ccupartment; it was only at the end of one and one~half hours
that 10 per cent passed through tne membrane, T i3 thes firmly bound to
protein, and the failure to find T ip the filtrate after wltrafiltration
of dialyzed serum protein must be due pertly to corbination with the
protein. It hes slso been reperted Shat when undiziyzed plasma is sube
Jected to Wltrafiltration at sbout »H 7.8, 50 per cont of the added T 1s
fournd in the ulirafilirate. Thiz wse atiributed to cosbination of the
excess T to plasmg bizsrbonate, lanectatez, citrate, ete, In other words,
bicarbonate, lactste, cifrate, etc., correte with protein for comblnation
with T, and the fact that about 50 ver cent of the added T iz found in the
filtrate is procf thut this comretition was partially sucesssiul, This is
poseibly the mechanizk: 0° T exc-etiza in the urize, T bicerbonate, T lastats,
T eitrate, ete. must be filtere through the gloverwli lesving the T protain
in the blood. As socn a: orgar ¢ acld ceomplezes of T have been ultrafiltered,
2 new oquilibriwm must bz - ot isied vhereby T-protein dissocistes to form
lesser amounts of T-rwetel . plt  orrenic complemes of T,
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The property of aqueous solutions of T at pH values above 6 of not
passing through e merbrane on ultrafiltration might be utilized for the
dotermination of the dissociation constents of T complex compounds, The
total T will be equal to the ultrafiltered T complex plus the non filtere
able anionic T, The experiments plotited 1n Figure 2 give data froam two
kinds of complexes. In the first, (1) mixtures of neutral T0,{NC5), and
BaHCO, were prepared so as to glve & }.))1 3 T solution and & definite
molar ratio of BaBGOs. Thus one mixture comtained 0,001 ¥ T and 0.001 M
T and 0.00L ¥ FaBS0; (ration of 1); another, 0,005 ¥ NaBCO; and 0,001 Y T
(ratio of 5), etc. These mixtures were submitted to ultrafiltration and
the filtrate analyzed for T. BHalf of the total amount of T was ultra-
“f11tration and the filtrote upalyzed for T, Helf of the total amount of
T was ultrafiltered at a ration of 9, i.e. when the system contained
0,009 M FaHCO3 and 0.0 M T, In the second, the system conteined di-
alyzed hman plasma, HeBCOy and T, Here, half of the total amount of
T wap ultrafiltered at a ratio of of 15, i.0. 0,015 ¥ BaHCO, and
0.00 M T. The increaged retioc had to expocted os the non=filterable
fraction is made up of anionic T, and T~protein, In both cases 75 per

cent of T was found in the ultrafilirete at a concentrstion of Kaill
of 0.02 ¥ to 0,03 ¥, the Nafl03 concantration of the blood which ins

the rapid urinary exeretion of T.

P11gau?
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1. Studlies of Urinary Coproporphyrin in Irradiated Doge

1118945

We have heretofore reported that racdistion hes no significant
effact on the exeretion of urinsry coproporphyrin in irredisted rahbits
or humans., Recent studles in dogs, however, lesd us to modify this
conclusion. In each of four dogs studied there has bren a significant
decrease in total copronorphyrin excretion.

Heretcfore, attention has slways been focused on conditions assoc-
iated with elevatea values such as are enmcountsred with metal exposures,
(Rise due to coproporphyrin III}. Several months ago, hovever, we re-
ported that a group of seven leukeris anu polycythemia patients belng
studied exhibited uniformly low conecentrstions of urinery coproporphyrin.
The decrease in these cases was found to be limited to the coproporphyrin
I isomer; the coproporpnyrin III rersined essentially normal, Since such
& Pinding 1s unique in the porrhyrin literzture we were unprepared to
evelunte the reeson for this change. In view of these dog studies 1t
is of interest to note that these patients had =211 been recelving x-ray
and/or radio-active phosphorus therapy for several mouths cx years,
Since, however, we do not have adecuste control data on untreated poly-
cythemias and leukemie patients, it is impossible to completely evaluste
these findings as yet.

It should be pointed out too that coproporphyrin I exeretlcen is
inereased in asroclation with inersased erythropoetic asctivity. It
should, therefore, be reasonable to expect & ciminished excretion of
coproporphyrin I coincident with the uirinished erythropoesis wiich
followe radiaticn,

The results of the dog sbudies zre plotted in Fipures 1 through 5
in terms of the total urinary coproporphyrin excreted per day. Though
in most cases deteruminations were done on deily samples, the data In
general 1s plotted in terms of averzge values for ihree day periods.
It might be noted that in the 23 combined contrel zamples 1n the four
treated and ons control dog, the values rapged frem 13,0 to 29,8 gaomma
per day. TFollowing radistion 24 of the 50 ccmbired saznles ked values
of less than 13 rcamre per day.

Isomer studies have not yet been done,
11, Studies of s Green Pigment in the Urime of Irradisted Degs

The excretion of £ green plgment in the urine of degs receiving
elther intornsl or externsl rodisiicn wes first cazlled to cur attention
by E. Painter of the Biology scction. This pigment hes novw been noted
in the urine of seven dogs recelving lethal or sub-lethal doses of X-ray



12

(4 doge) and of product (3 dogs). It has generally appeared ome to two
we~ks after the radiztion administr:tion. It wes most concentrated in
the urine of the dog recejving 50r totsl body x-ray daily (#29) and in-
creased steadily in amount up to the time of death, In the three animals
that recovered, the excretlion of this pipment wzs only transitory. The
other %wo dogs wore treated less than two weeks ago and are exereting the
pigment et tbis time,

Spectropotometric analysis (Beckman) shows this pigment to have
meximum absorption at 635 to 640 mu in isobutyl alcohol; acetic solution
into which it is extracted from the urine, 1%t is sircilar to, but has not
been proven identical with biliverdin,

It might be noted that the presence of a green biliverdin-rich bile
in snimels hes been deseribed in assocletlon with a decrease in liver
glycogen, Aeccording to E, Painter, however, & green urine 1s not excret-

ed by starved dogs.

One further observation might be pertinent: The final 17 HCl extract
obtained from the urine for coproporphyrin anglysis in Dog #29 likewise
had a bYlue-green color. The only similar color ever seen by the author
was found several years ago in studies with C. J, Watson and 1, Pass on
dog and human urine following the injectlon of either axyhemoglobin or
erystalline hematin, The possible significance of this cbservation is
not yet clear,

11T, Studies of T fluorescence

A preliminary report hes Just teen sompleted summarizing ocur studies to
dete of the microfluorsuetric armalyeis for tuballey in & scodiwm fluvordds

flax,

In addition to anelysis of scme of the data reported in provious
monthly reports, considersble attention is glven the problem of fluor-
escence guenching, since its cecurrence has long becn one of the chief
objections to the use of tho mcthed, The nature of the quenching
phencmens hss never been elucldated and papular opiclon still subseribes
to the belief that the ratio of quencher to T is thae crucial factor in-

volved,

Our own studies are based on the assumption that this 1s not s0 »=
that under the conditions employed the only significant factor is the
rato of quencher to sediva fluoride, It is becanse of this that we are
able to either eliminate the quenching factor by the use of a suitably
small sample or else to correct for it by sdding a knorn mmount of T to
& similar-sized sample and noilng the decrease in expected fluorescencs,

The pertinent data is plotted in Figures 6 through 8 below. Pigure 6
demonstrates the comstansy of quenching found whern varying smounts of T
are added to constant amounts of eitkrer urims (o,lce) or chromiwm, { 10
mierograms) , The ordinate is plotted in tarms of ihe ratio of the fluor-
escence in the quenched sanplo to the flueresceace of the seme amount of T

11 H8Ghh
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in an unguenched samfle {("quenchlag coefficient” ;, Q& = 1 in the

absence of quenching

Figure 7 illustrates the variation in quenching produced by
varying the amount of guencher. The result is esaentially the same

whether the T content also variss or remains constant.

The mixed gquencher solution used contained equel amounte byweight
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It should be pointed out that the choice of analytical method amd the
degree of sensitivity required is governed largely by the quenching
range at which one works, if ome ias to avoid labarious preliminary
chemical purification and the use of special quenching correction
techniques, Thus, for urine, quenching becomes a significapt factor
when more than about 0.05 co portiom are apalyzed, If we require : a,

method that 1s sensiiive to at leas$ 10 micrograms per liter, then 1t
must be able to detect a total of 0,0005 micrograms in the 0,05 cc sample

qf urine.

It is because of thia that.we have endeavored to markedly increase
the semsitivity of our analyticdal instruments,

During the pest month a new photoelstric fluorophotometer, Built
for an associated project, has been compl ted, It is the most sensie
tive of the four models consiructed to date, The instrument is capable
of deteeting fluorescence from less than 10~ 11 grams T, but high and
somewhat variable sodium fluoride blanks make accurate work at this
level impossible at the present time., At best we have thus far been

able to work with suitable accuracy "only" down to levele of almost
10~ 10 grams.

1118248
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B-II Biologicel Hesesrch Section

K. 8. Cola, 3sction Chief
C. lLadd lrosser, sasacc.Section Chief

- 244 VLR 2101 - Levelopment of Inh:lation Tochnigues

vie have spent much time this montn in testing the congensed sperk as &n
aeroscl source. This m:a4ns of aerosol production has certsin (otential advactages
over the arc--the low temperature mey meke pos sible verosclizetion of molecules
other thun tue oxide,and there iz no carton moooxide or cysnogen problem because
the carbon does not burn a: precizbly. Rerorts in the literature (both project
and otherwise] have iandicated that 1t micsht be !ossible to guantitetively remove
an added ingroceicent from e rorous grarhite electrode by me ns of a apurk. TJe
have carrisd out a serics of expcriments using & 15000 volt sperk with 0,000 F
across a dmm gap. The elsctrodes usesd were cither ordinary grectrographice
graghitas or yoresified grachites, The latter were mads porous by heating at
500Y for L hour. The following variations ware %ested.

l, active material evaporated onm surfece f ordinary :leetrode

2, Lrop of active materizl zllo.ed to sosk Into rorous electrode
immedi.tely before use,

3. nd of jorous eleetroue avay from the spurk is immerscd ina
sglution of active material. -0

4. LUrop of active mutorisl allowed to scak into spark end of -orous ele
electrode while other ond is ismersed in solvant.

$. urop of active muaterisl ailceed to somk into spsrk end of :1orous
electrode while head of citric seid ia nut on o rosite end to
produce . constcut Tlow of eifrie acid iarough the electrodo,

To date our results :ith thiase various rredecurgs in the 1.4 1i c¢h ~ber have
been vari ble, renging from I pareast $o 15 p reent of the muterisl on the eloctrode
beinm aercsolised. .ork ls continuing to inersuse yields and reprcdcefbility. It
might be noted th-t eolectroh mieroscore :hotograrhs rtave shown 2 distines
difference Yetwsen spark and sre ::rtielcs.  In the ease of the are cne tends
to get particles consisting ¢f chains or wgglomsrates “f smaller units = thut
many particles sre in the 0.0 t0 1 micron rangs zitho they obviously consist
of smaller unita. This results from the fact thnt volatilization occurs at
the high temp rature of the urc, and the rezuiting vapor reuaches cosle¥d bub
hivhly ionlzed resions and condenscs before uay significunt dilutions can
geeur. In this couwnection it micht be noted thut the aerosol yield is
doubled if one uses a 12 1{ chumber with o streum of air blovine thiroush the
arc in tlace 2f the static Ll.4 1i chamberj. 7The spark, on the othsr hand,
does not produce hizh tumperstures and ons zets cnly discrete :articles :hieh
rarely cxceed 0.1 %o 0.Z2 in size.

244 V1H 2111 - Iphals tion >f Ruthenium ~orosol

a3t month vie rerorted tho cesulis of cxXposing rats to trucer amounts
of Ru 04 vapor {earrier-fr-e 320 doy "u), The mctive materisl left the lungs
rapidly at first |over IZ0 1:.recent in the first duy) and then aore” slowly so that
after a month the average helf time for =zbauo: tion is cvesr 20 days., This tyre of
phenomenon-an initial vsry rayic absorr tion follored by a slowsr one-~-had bren
previcusly abserved in cases whcreghlie muterial s acministered vas reridly
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absorbed but simultaneously = fraction of the material in the lung wes reduced
to a relatively non-absorbable valence state. To test th:t posaibility vith
Ru, we have exposed rets to an merscacl of ruthenium chloride in which the Ru
was in the 43, ¥4 stute. The acrosol was (roduced by atamizing a neutral
solution of Hu and Arying the subsecuent mist by admixture with dry elr.
440 ue of Ru were astomized over & period of 2.5 houfs, end the rats breathed
from the menifold described in previous reports. Anslyses of the lungs of
rats sacrificed at 0.1 and 5 days after exposure indicate that the Ru

seroscel left the lung less than half as fast as the Ru~ vapor,

246 LH 2556 Histopathologic effects of Radb-Cerium sdministered By Inhaelation

T%e acditional r-ts were samcrificed st 68 days from the series exposed by
inhals tion to radic-cerium and rreviously reported as far as the 33-day =zacri-
fice interval., The changes seen sere similur to bui more intense then those at
33 days. At B8 days there were many groups of hypertrophied sertel cells ex-
tending in layers of single cells or thick masses along the surface of the gepta
and alveoler ducts. These masses scemed to rediste from foci and were not
distributed throughout the lung. Nor were they arranged in such & pattern as to
suggest their derivation by metsplasia from the bronechiolar eplthelium. None
of the numerous mitoses emong the hyrertrophied cells wes distinelly sbnormal.

The areas of acute and chronic inflemmation of the pulmonsry tissue werse
much more extensive than st e.rlier intervals. In places the inflamustion was
5o intense a3 to obliterate the normal structure of ths lunz.

Although the areas of hypertrophiec cellg were distinetly abnormel in zrrear-
snce and configurstion, they showed no defioite evidence of nesoplasia. Turther
stozes should be rrocured for =study.

246 “LH 2721A - Late nffects of Fadioamctive Strontium

It = mow just & year since the origlnal :ilot series of 350 mice wey
injected, end certsin findinzs ey aprropristezly Te detailed at this time,

The mice were divided ecually batween 45C {brown) and CFp mice. In each
strain, four groups cf 1h mice wers treated by single doses and four group- of 20
mice esch by monthly injection., Two control grou:s of & and 20 micg hWuve ulso
bezen malntained. The desege levels in Goth singlo and revsuted injectlion were
&0, 10, 2 and G.4 microcuries per mouse, Or aprroxinately £, 0.4, 0.03, and 0.018
micrecuries rer graws. An attempt has tsen made to meke detinite disanases ou 2l
mice .t death, but finsl diegnoses will have o be asforred until nistelogic study
cun be completed, oJiegnroses -iven in this reocort z2re, therefore, tentitive excent
in the e¢:se of osteogenic serecwa, whieh coulc be rerosnuhly well verified Ty redic-
grarhs and gross & pearsnce,

The ABC {mule) mice kave hesn relatively very Little reactive, wnd no findinss
of stutisticel significame uve vet bren 3ncountered., 5Hside frm o sesitering of
lymphoma, leukewia, =nd lung sumors {vhiea are commoa ian muny strzine of mice)
one osteogenic sercomt 8% g=en iR Lhie groer recciving 1) microccurizs menthly and
a mulizpant tumer, not yet diisnosed, in the grourn recziviag L microeuries at a
singie injection.
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In the CF, mice, there is & hig. incidence of osteogenic sarcoms in the
higheat levels, & modercate incremse in iacidence of lymphoma, and no &p purent
influence on the incidence of lung tumors. In the accompanylng teble, the three
highest dosuges (50 microcuries in single injection #nd 10 microcuries and $0
mierocuries in moanthly injections) are grouped together, and lower lcvels sre also
combined, All inecidences are expressed as e rgeat of mice surviwving the 150th day
atfter first ingection, as no animals cied vith tumors before that time.

Table 1. Tumor incidence in high and low level atrontiumsg mice, CFl strain.
Number of mice Tercent wlth
in group lung tumors  lymphoma and osteogenic
leukemis sarcoma
‘highest levels 23 15% 20% 26%
othera 75 21% L7 0]
controls 29 10% .73 &

Radiocautographs of four of the bone tumors have bcen made., In one the radio-
active material wes as concentrated in the tumor as in the ende of the bones, while
in two there was wery little racioactivity in the tumera. The tuwec vwith high tumor
radioactivity has bsen receiving reinjections.

The second table 1ndicates the survival of tie two strains of mice s a
funct ion of dose. The figures indicate dsys %o de th Tor one~huif{mediun) and
one-fourth {quaxtile} of tne mice in sach zroux,

Table Z.
Dose group sBC mule CFl female
zuartile  medisn guartile median
50 microcuries
repeated sy 135 128 150
50 single G 3ta) - 207 240
10 repeated 343 - 02 ol
10 single - - 21z T
2 repsuted - - Z08 -
P single - - 234 otde)
0.4 repeated - = 349 -
.4 siagle - - 275 327
controls - - 82 -

[l

Dosea of 10 micracuries siven at cne ftime #ad of 2 miers
have rroduced wny effect on survival
or tumor incidence, In constrast to the nishor doscs udministered.

in mice do not appecar, aftsr cne year, to
%11l De prresented in greater Zztsil in en interin renori.

246 Y1LH 2%F21C - .ffeets of rodin-strostium ang Yetriam
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marksrs; the former does not persist setisfactorily in the cree of applicatioﬁ.

The technique of a;plicntion is as follows: one or mere single point eprlicutions
are made with a commercial tattooing machine under controlled conditions as regerds
durstion of epplication and depth of needle thrust, The immedlate distridbution of
the injected mat:rial is in a volume not exceeding one cubic millimeter and cxtends
into the dermis. Tke ten rate in the jpresent group were messured by external
counts and were gacrificed at the end of Tourteen days, ehen the akin at the site
of injection {mic-back), the inguinal and axillary lymph nodes, and the rest of the
carcass were ushed for ens lysis.

Totzal retention in the body ut two weeks was dout 24-4Q percent of the amount
administered, an¢ u;proximately one-nslf of this wes found in the srea of arplication.
This area was receiving several thousand times as much radimtion &s was the body as a
whole. Jersistence of the radloactive material in the injscted srea showed a helf-
life of ebout five days; loss accurred through both absorption and desquemation.

In only one rut were gross kin lssions observed; at the end of a week small
excoriations appeured at the sites of tro tattoo mrks anu disayrezred duriag the
second week. UDosage celeulations buses on extzrael snq ash cocunts and on the
agsumpt fon that the redioactivity was evenly distributed through 5 cubic millimeters
of tissue, show thut the locsl aress received asbout 75,000 r during the first week und
12,000 r during the seconz v ek, when heeling occurred, Cbvicualy, the dose at the
center of the erea of o plicaticn was probubly =311l higher,

Rats given various :mounta dowm %o one-tenth of that noted sbove, uniformly
giowed at autopay a single dilsted vein entering esch arsa, dralmiag in the direction
of the scapuloe. These observaiions were not noted in control rete given the morker
nlone, In the three highest level rats s spall cirewnlar ares of erythems gpreared
between the third and eighth days sround each injeetion site; Ho marked imraip-
meat of hair growth wasg scen, Wut this vill be further investissted in sections of
trexted skin.

Radicactivity of the lymph nodes was never more thzp ten times {on a veight
basis) that of the carcass &3 & whola, and in several instances was iéestieal or
nearly so. |

246 JLH 2421 - The Effect of 5r89 and Splenectomy on Mouse iilcod

¢

A previcus expsriment was doae on mice with Sr - given by intrareritonesl
injection., The huematolozical date from thils exyeritant insicatgd thal cheress a
strikinz nd sustesined derressica of the tot.l lsueocviss ier ~m occurrzd (both
lymphocytes an. hetgrovhiles), little or no chence vas sseg in the honsolobin in

gms percent or in the number of red cells prpr am™{E3C,

4 comprrable prour of mice studied histolosigzliy showed strikine degenerstive
chenges in the bone marroy, but 4n early onsedy of inerossed iicmopoietic setivity
in the spleen, es;seiunlly erythropoizeia.  “he faet thio =nemia {reduction in lighln
und BC'S)did not develop ves lisrefore conaidered “o be due to the relutively
loag life of the erythroeyte =znd to any ewrly cotrensation by the sarleen,

2t experiment to test thisz ;jyrothesia was corried out us follows:
a grour of splenectomized miee vas iveon 40.4¢ of 5pli¥ intraperitoneally per mouce,
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a group of non-splenectomized mice was given WO nc of sré9 intraperitoneally, a group
wag splenectonized but given no 5189 and a control group wes neither injected nor
splenectomized, These groups have now been followed for 112 days.

The total leucocytes per mm’ and the differential blood picture are esaentially
gimilar 1n both groups of animais recelving srb9. The hemoglobin in grams per cent
and the erythrocytes per mpn’ have remained within the normal range in the groups
with splenectomy alone, Sr89, alone and in the untreated controls. The splenectomized
animals Injected with Sr89, however, have become progressively more anemic up to 70
daye, and thereafter recovery has been gradual,

0 = Mouse Survival Daily X«na

The method of analysis used for Drosophila survival and acute mouse survival
shows that the demsge accumulates with the exposure accunulation &t sach value of
the daily dose and that the damage accumuletes in the same foshion at 20, 80 and
200 r/day. The behavior at 4O r/day is typlcal, leading to the suggestion that.
at a given dose rate only those dese retez ars effsctive which have recovery times
equal to or longer than the mean survival time.

1u2 MILH 2510 - Histopatholopy of Single Zxpogures to X-Rays

The effects of 50 r x-radiation on ratbits were examined for comparisc. »ith
the effects at lethal levels. This series nas nads up of eight experimentsal and four
control racbits, sll of them malcs. Two oxperimental animals were sacrificed at
each of the following post treaiment intcrvals: 1, 3, 10, and 27 hours.

The small lymphocyte was the only cell type affected. It wus not equally
sensitive in all organs; almost all the zmall lymphocytes were destroyed in the
germinal centers of the appendix, a smallsr mmber in the iymph nocde and white pulp
of the spleen, and practically nons were destroyed in the inymus. The medium exd
large lymphoeytes were not injurcd and ncne of the cells of the bone marrow were

destroyed.,
Lymph Node

Ome hour after treatmsnt a few small lywphocyies were dead. -Meximum celluisr
destruction was at 10 hours when epproximstely 207 of the small Ijmphocytes ncre
dead. Damage was greatest in the zerminsl centers. Kegeneraticn had begun at 27
hours but all the cells had rot teen replaced. :

Spleen

The only cells damaged in the spleen were the small lymphecytes., Only a few
wers dead at 1 hour but eprrozirstely 508 of theam were desd or dying at 3 to 10 houra
and there were very few signs cf regeneration at 27 hours.

Peysris Patch

-

4t 3 hours the germinal corters of the Fayerfs rateh comtslned wany dead spail
lymphoeytes. a4t 10 hours thove .exs very few .nall Iyspliocytes ledt in the jerminal
centers. Regeneration had ot Legum wt 27 Fovrs. Ths smell Ijmpbocytes elsemhere
in the Peyer's patch and the metlun and lzrge Lmphoeyies were not dapeged.
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Appendlx

The swall lymphocytes in the germinal centers of the appendix wers more
severely demaged than were those in any other reglon of the body. UDead awall
lymphocytes were present at 1 hour post-treatment time. At 10 hours there were
large areas in the germinal centers which were magde up almost entirely of dead
cells and at 27 hours there were very few living small lymphocytea left. The
other cell types were not damaged.

Thymus

This dose must be considered near the border line to produce visible
alterations in the thymus since only occasional cells were damsged.

T

Thers were no changes in the bone marrow, testes, gut epithelium, lung, heart,
kidney, adrenal, periphereal nervous sysiems, skeletal muscle, bome and cartilage.

362 MLH 2520 - Histopathlogy of X-rayed Chilckers

Three woek old chickens were treated with 100 r totel body x-radiation and
sacrificed in pairs at the following post treatment intervels: 3, 2, Y, 8, 13,
24, 30, 48, 72 bours and 5, 8, 12, and 17 days. Significent changes were secn only
in the bone warrow, splesn, thymus and nervous tissue. Damage was in generzl less
than that previously reported after exposure to 4CU r.

Bone Marrow

Mitotic activity was markedly reduced st # hour aficr treatment but st two hours
had returned at least to normal., There were a few dead young erythroblasts and
pyelocytes at esurly intervals but this demage was slight compared to that following
OO r.

There were itwo perlcda of celluler depiztion with no concomitant cebris.
The firast such period was from 13 to 72 bours and & second and more severe ons was
seen at 8 to 12 days. Both erythroblasts unt myelceytos were affsctad.

The significance of these rerlods of dopletion il guesticisble for tno reaguns:
1) Occasionally sections of marrcy frem the un-treet2d chickens were nsurly as
aplastic as those of the expurimentals in guesticn. This simiiar "depletzonh in dhs
untreated chicken marrow is presumably due to ithe unmeven distributior of hematopoio-
ais in the marrow cavity, and to tha leck of uniformity in tre regicn of femur
marrow sampled at autopsy; 2) [Depletion following 400 r cecurred much earlier and
was accompanied by comsiderable deoriz.

n the other hand depletion following a lower dose mighl be sxpscted to oceur
at a later interval.

een
At one-half hour, and more clsarly st 2 hours, there was an incresged number

of dead lymphocytes in the white pulp. TLis debris was principally in the active
nodules srd in the margins of the sheaths. IDebris was still im excess of normal
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at 4 hours and 7 hours but not at subsecuent ifntervals.

There was "clumping” of large lymphocytes at 2 hours; 1t appaared in varying
smounts at subsecuent intervels up tc 1B hours,

There were no =ignificant effects after the 18-hour interval,
Thymus

There was more than & normal smount of debris in the thymua at sarly iatervale,
especially in one 7-hour specimen., There weyre no significant changses efter the 1ll-

hour interval,

Nervous Tissue

Very occasional dead Schwann cells were present from 2 to 30 hours in the
peripheral nerves and ganglies adjacent to the sdrenal. Thelr number was greatest
in the two 18-hour specimens,. But, in the same specinens, the nerves near the
thymus shewed no chunges.

At 48 hours und twereafter, the nervew appeared normal.

142 MIH 2410 - The Effect of lOr X-Ray on The Blood Counts of Mice.

Dougherty and hite at Yale University have revorted praviousaly that they have
ohtained a lymphocyte aepresaion withinm the first 24 hours in Strong CBA mice with
X-ray doses as low as 10r. Their finpdings sud explenation of the mechanism invelved
have already been reyorted in XUC-RSS 368 and - UC-335 384.

It azemed vorthwhile to check the velldity of such blosd changes vwith deosas of
this low range on the streins of mice used in our liborcicry. Male LIC mige vers
used. In order not to influence the tlood tieture by the blood less involvad in
bleeding the same animuls at all the counting periods iavolved, serzrate groups of
5 mice each were used to establish she indiviiuel hourly pericds. Counts vere taken
at 1,3, 6, 9, 12, 1& and 24 hours zftsr the mice wers ziven 1Wr total body. The
controls rere boxed and trested in &g iventical mennar as $he experimentals, vith the
excertion of actual x-raying.

The lympho¢yte curve obtained -by Jougherty and ~hits vithin the first 24 hours
was U-shaped, the grectest depression being a% the 6-9 hour veriod with a return to
nermal by 24 hours. wur mice failed to shor this depression. There was a gradual fail
in lymphocytes until 3 hours, then a steady rise until 1% hours, aft-r which the counts
returned to normal.

However, the control curve is identical -ith thut ;roducsd by 10 r (execept for ons
roint, the 12 hour c.ung), which l:ada to the : Oqciasldﬂ that the effeets exhibited
certainly csnnot be erecited to the 10 r irradiuvtion, out more lilely to .the handling
of the mice, confining in boxes, etc.

142 JLH-E2611, 2411, 2670, 1201 = =ffects of .Laily Loses of Ze-radistion on Dase

Clinieal Fhysilology - C. L. frosser, L. L. Faintcr

One dog wes given ually totel body X-rzdiction of 90 r, Suring the some reriod
bleod samples vere taken {roz & control dop nnd this dep ricced in the exposure
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ahamber without having the x-ray machine in operation. The treated dog survived

for 18 days after the beginning of treastment and accumulated 850 r. It lost weight
steadily after the beginning of treatment and at the time of demth its body weiazht

had deoreased by 28.3 percent. ¥ood intake declined to near 2ero on the third day,
ross alightly during the 4th to 6th days snd from then on was very low, Fater intake
decrsased from a4 control level of 800 cc/day to about 200 dc/day., Urine and feces
output paralileled the declime in water and fiod consunrtion. The weisht of the control
dog incressed by 500 gms during the three weck observition period,

The dog which received 50 r daily meintained a constant rectal temperature until
the 16th duy when the temzrrature rosé abruptly to asbove 40 OC. Tne heert rate grad-
uzlly declined from & control rate of 80/min to :5/min on the 15th dey. Thereefier
the heart rete rose raridly =nd was sbove 200/min on the dmy of desth.

The plesma volume remained esserntislly constant as judged by geterminations
muode before treatment and 4 and 14 deys after treztment begsn. The blood volume in
the treated dog did decresse, nhowevar, by 20 percent, aue to a decrezge in hematocrit.

Ilasma protein ¢oncentrution #nd hematocrit wvaluee slowly declined by about
27 percent during the period of treztment. Hemoglobvin values declined by 34 percent
and the red blood cell count b: Y0 percent. Jedimentution rate was relatively
constent but clottiong time lengthemed from 150 seconds befors treatment to 30 seconds
on the l6ih day.

Hematology ~ L. O. Jacobscn, H. Ldwarda.

The totel pumber of white blool cells partmnﬁ decresscd rapidiy und the white
cell count on the lith axd 17th duys uere B0 and 2L collis per mm®, The numbe: of
heterophiles fell from & control cwnt of 4000 to zero on the 17th day. The
lymphocytes decreased in number mora rapidly than the heterothlis duringz the first
few duys but thereaft r the lym.hoeyts curve fell more slovly. '"ee contrcl deg
from wmbhich the sume amounts of blood were remcved ae from the trested dop showed
no significant hematolaogical chunges.

Histamine - G, W. Hagen, Jr,.

Tlasme histemine detcrminctions rere made oa bhoth the treuted and control dogs
and showed no fncrease sbove cinirel lavels at any time.

Blood Chemistry = a. i, Brues, u, rance,

“an rrotein nitroren 1n the ticod remeined constent in the treated dog until
the eleventh day when it decrsaced to nalf the control veluc and remgined low until
death. Nltroszen and thosrhorus bsl nce stucdles wers made. »3 the food intske of ths
treated dog decreased the cutput of no*h nitrogen end rhosphorus cxeseded the intake
50 th.t the animel wue i1n nezitive bulance,

! iement cxeretion - 3, Cchusriz,

s
From the urinc semples -ecasurements were ~wds of urime coproporrhyrin exeration,
urobilinogen excretion anc oxeretion of other nismentan.  Lrine conroporrhyrin exerstion
decreased marxkedlr during trestsent and lnerzised oa the dayv before ceath, Urinary
urobilincgen excrstion alse ineremsec just before denth., . grs-n pigment vas
excreted in the vrins ‘of the trectsa . og. This piftent shewed a maxisum absor ticn
at 632 mp, iifs Jdontity iz uninovrn,
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Fecal samples werec annlyzed for porphyrins, urobilinogen and hemochrumogen.
The percent concentr-tion of the prophyrins and urobilinogen increesed during treat-
ment but because of the merked deeresse in feces {44 to 7 gme deily) the total daily
pigment excretion sctually decreased. Blood was ldentified in the fecss during the
last week of life by & stlong hemochromogen resction.

autopsy - He Lisco
At autopsy the folloving cbservations were made:

Disemminated hemorrhages in akin, subcutuneous tissue, lym:h nodese, skeletal muscles,
diaphragm, myocerdium, bladder and urethra, kidney pelvis, satumach and Intestinal
tract. Multiple ulcers in ducodenum and jejunum, ascute ulcerative snd necrotizing
ileitis with hemorrhages. !ultiple thrombi in both lungs. Severe edema of right
side of face and neck .ith extensive hemorrhages in subeutunecus tissue, Fatty
infiltration of skeletal museles apa diaphragm. Lxtreme emsciamtion.

HERENE:
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Seotion III = Liedical Hasards Seetion

J.J. lickson, Section Cuief
J.B. Rose, Associate Seotion Chiaf

241 #EH 3310 Bullding and Equipment Surveys For Bota Radiation =
Roge, Wallace.

241 WH 3320 Bullding and Equipment Surveys For Gomms Radliatlon -
Rose, Wallace,

« During the past month the promptness of decontamination
hes diminished somewhat, A4s a result, the overall background of con-
tandnation hos risen, The situation has beon digcugsed with Chenistry
Division paersonnel,

Argonng. The CP-3 room chows mumerous areas of above tolerance
radlation, These are gusrded by apmropriate signs or are ropad
off, Judging by the personnsl monitoring devices, over-exposure
is infrequant.,

Eckhaxt, 4 completa survoy of tue hudlding wes done during the menth,
Above tolerance activities wers noted in reoms 9,10,12,107,117,121,

313,404 and 415.

ggﬁm surveys showed above tolerzice activitles in rocms 50,152,
»351 and 332,

Viegt Stapds surveys continue to show many reglions with high la*r:e..s of
activities of the routine working ersas, Roon R17 contimnss to be
the worst offender,

Site B. Throughout the mounth reom 103 has sheun akove tolerance
activity levels. l¥. Greninger has boca netifiad,

As e result of new monitoring doviess it hus boen
shosn thet the radiation levels in rcom 172, the hot lzb, zay boe as
high ea 500 r per bowr. Tho golutlons giving these activity levels
have in the past been on_:;r part.L ..... 7 hendlad with repote conbzol
devices, In the light of tisse mmements, over~exposura of per~
sonnal to the beta activiity is coriain, Baczuse of this finding,
ingtruments are belaz medo vhich will pernit substantizlly ell of
thy gork to be done withecut ezposing the hands %o the soluiicms, Ik
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ip exgphasiszed that this condition was detected only after sultable

ionisation chambers for memsuring soft beta ensrgies were developed.
Surveyus with earlier .nstrumentz failed to indicate even the order

of magnitude of the hazard,

As before, many of the anlmlas, thoir excreta, or their cages, show
radioactivity. For the most pert the levsls do not exseed 30 mr/hr,
In a fow instances, perticularly from excreta, readings of several

hundred mz/hr have been obtoined. - :

A tuballoy fire occurved in 101~D om 4/4/45. It started
when a box containing tuballoy scrap wes drzgged across the floor,
Over-exposure of personnel is not known to hzve occurred, Alr
meagurencnts tede in the r om after the fire wes out did not axceod
the present permissible lev.l for tuballoy in air,

241 I 3350 Personnel Lonitoring of Boto Hadiation - Rose, Wallace,
241 MH 3360 Persomnel Lonitoring of Gamma Radimtion -~ Hose, Wallace.
L]

- 4670 pocket meter readings were made during the four week period

epding April 10, 1945. 20 over-exposures were noted, This is
0.43% of the total nucber of readings. Fkight of these readings,
in the opinion of the exposed person or of the Health Divislen,
were caused by radiction. Four are from the Weat Ctands persannsl,

It 48 of interest to compare the number of instrumonts worn in the
various buildipgs of the laboratery. Toe figures for Felwtary and
March are given: - _

New Chomistay 786 799
feat Stands 363 Ao
Site B 1879 1608 -
Eckhart-Ryerson 187 18,
Argonne 1313 1612
4563 4670

2200 films were developad and read. Three persons bhad chield
readings greater than 0.0 for one week,

1280 hand counta for bete or gamma activity vere schoduled., 1017
or 79% were dons, 23 or 1,85 hirh band counts were recorded. 13
were from Hindmanls and Storert!s zroups in the Chemisiay Divisiem.
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All leundry continues to be monitored for beta or gamma radiocactivity
before it is sent to the launiry. Thogse articles which show greater
then 800 counts per mimate ars seat to another site which 1z equipped
to launder cantaminated clothing. During the poet nonth approximtely
20 erticles were sant to this aite.

000 MIH 3300 Decontamination Squad - Gerdner, Nickson.
During the past month the following areas were decontarminated:

Service Bullding

Kent 101,104,109,112 and 301
Jonas 401, attic

Armory 203

Bekhart 2,9,10,11 and 12
Ryerson 256

PEEBAOL T
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CONTRACT # W-7.C5-eng-48-4
Joseph G, Hamilton, M.D.

1. Soil Studjee

On april 2, 1945, pea plants which had been grown in active
¥ topeoil were harvested, The plants were spproxirstely three months old.
Soils activated with the follcwing radio-elemonts had been used in the
experiments ¥, Ce, Zr + (b, and Sr. Each plant wae grown in a pot con-
taimdng 2.5 kg. of soil, The mesn activitles of the varicus solls for the
three months perlod was as follows:

Y - .145nc/glﬂ
Ca - 212 n e/em
Zr + Cb = 125 nec/gn
Sr ~ 166 1 c/em

_ The plants have beern separated ioto roots, stems, leaves,
pods, and seeds and quantitative determinations of activity are beling
‘made. Qualitatively 1t can be gald that all plants showed radiation
injury. This was particularly merked in the case of both the roots and
tops of the Sr plants, This wus probably due to the large absorptlon of
Sr by the plents, The ¥, Ce, and Zr +Cb plants showsd definite signs of
root injury, particulasrly the Ge plants,

A samplo of radio~tellurium was recelved frow X-10 end
purified, The absorption of Te* from clay by barley plants wes studied.
Berley plants were imrersed for 2, hours 1n 0,001% Ca-bentonite suspensions
containing radlo-tellurium. The fractional uptake of activity was as
followas

Bmber Fhotivity in lesveg $hetivity in Roots

1 0472 31.2
2 0397 ' 41,8
3 L0377 38,5

On the basis of these results, it appeara that the behavier
of Te 18 similar to that of Y and Ce in its absorpticn by plants., Tonger
term experiments are in progress, The zbsorntion of radio-telluriwm on
Ca bentonite clay wes measured with the following results:

Conc, of Clay : % of Activity
8 nzicn (% Adsorbed
.01 30.2
202 5.8
005 81.1
10 87.0
<50 29,8

PH1eg
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These results show that Te 1s similar to Sr Aln ite adsorption
on clay although its sbsorption by plants from clay suspensions is marked-
ly different from that of Sr,

Experirents dealing with the decontamination of active soils
and the migretion of radlio-elements in so0il are being continued.

2. Badio-Todine Studies

Recent studles were undertzken to determine the bloiﬁ.ng
effect of inert lodine uvon the uptske by the thyroid gland of I+, Pree
from inert carrier. Rats were the experimental animsls employed in these
studlies, there being three animals used for each group., Two serles of
experiments were done, employing four groups of rats for each seriea,

Three dosage levels of the inert Iodine were used, nemely 1, 10, end 100 mg.
per kg. of body welght, 1In each series, & fourth group received only the
carrier-free Jodine and thus served tc act as & control. The irert lodine
and carrier-free lodine were given by intramuseular injection at the szanme
time, the animalalgicrifmed four days later, snd tre thyroids assayed for
their uptake of I+, The following toble summarizee the average resulds
obtained in these two series of experirents,

TABLE 1

The % Upteke of 1231 by the Thyroid Gland of the Rat. 1, Rﬂa After
the Intremuscular Administration of Carrier-free IL> and I Containe-
ing 1, 10, and 100 mgm per kg. of Body Welght.

_ Carrler~free .J._.mmj;lz?s(g 318 nem 1427ke. 300 mem 2%y,
Series A 4.82 qué g% « 20
Series B 7.46 3,06 +99 32

Ae can be seen froem the tabls, a very sharp decrease in the
amount of Jodine accumulzted by the thyroid takes place as the dosage of
of inert Iodine incremses. However, it is rather significant thet even
with as much a8 a 10C mg. of inert Iodine per kg. a guite significant
amount of the labled Iodine is capable of enterine the thyroid gland.
Another interesting observation is te ke made from these results, nemely,
that the spount of Icdine taken up by the thyroid of the animals receiving
no inert Iodine ils surprisingly lcm when comparad to figures given by
Chaikoff (CH-2257). These relatively low uptekes by the thyrecid of carrier-
free Iodine are compsrable to the figures secured ot Chicago in studies
where carrier~free Ilodine was administered by inhzlatlion. Fe susrect that
this factor is dus to the possible presence of quile zppreciably quantities
of Iodine in the diets employed here &nd at Chiczgo, The uptake chserved
in the other groups receiving verying amounts of inert lodine sgres sur-
prisingly well with the compiled dots given in CH-R2357. Te sre now setiing
up naw groups of animals which w»ill reeceive et weckly intervals the thres
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dosage levels of inert Iodine employed here for & period of four weeks,

One week after the last administration of imert Iodine, the animals, to-
gether with the appropriste number of controls, will be given the cerrler-
free Jodine. These experiments are being set up for the purpose of determin-
ing the blocking effect of repeated doses of inert Iodine. This will dup-
licate the situation which would normally exist where personnel exposed to
this= substance would be piven prophylactiec protectlon by the administration
of inert Iodine.

3. Smoke ftudieg

A series of smcke studies, in which mercsols containing fission
product have been produced by a new procedure, are reported in enother sec~
tion, In addition to these experiments, s serlies of studles are now under
way in which Uranium~free fission products without inert carriers, will be
volatilized by means of & carbon arc and rats exposed to the resultant
gerosol in the usuval manner,

4+ Irojegted Studles

The soil, smoke, plant, znd radio-Iodine studies are %o be
continued, -
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April) 20, 1945

. C. 1.
R. R, Spencer, Chief

BIOLOGIC ACTION OF X AND GAMK'A RAYS

I, Continuous exposure for 8 hours daily

o e a ( daily doses 4.4 Ty 2.2 T, 1,1 7,
and 0,11 r}.
Appraximate total doses: 335C r, 1675 r, 840 r and 88 r,
(Acditional acute exposures not added). :
Rabbits (deaily doses 8.8 r, 4.4 T, 2.2 7, 1.1 T, and 0,11 1),
Approxirate total doses: 5500 r, 2750 r, 1375 r, 68C r and 68
(adaitional acute exposures not added).

Tarm e

‘Mice: (daily doses 8.8 r, 4.4 r, and 1,1 1},

16 and 1/ monthe: totel doses 1C20 r, 510 r, end 120 r.

12 avd 10 momths: total doses 62C r, 31C r and 7C r,

8 and 6 months: total coses 90 r, L5 r, and 12 r,

Inbred puines pigs of family 2 (daily dose 8.8 r) total dose 740 r.

The following table gives the survival data on the experimental and
control LaFy mice.

Due to the small number of animals in each group it is diffieult
to draw conclusions especially as ilnfectiocus and sever eczema favored
certain cages, It seems, however, thet up to end including the l.d r
level the average life spen of both sexes is not shortened, Ii is
surprising thet this seems to hold true for the 1.1 r level, ss there
exists an ineresse in the inzidence of malignant lymphoma and as ovarian
tumorz are induced in all groups of this level, The life span of the
grouvs on the 2.2 r, 4.4 r, and 8.8 r levels is definitely decreased,
this, however, is meinly due to the increasing incidence of maligrant
lyrphora and overisn tumors. Due to this ineresse in tumer ineiderce
it is extremely difficult to draw genersl comclusions frow these data
as to the effects of chronie radiation on life gpon if no tumors are
indueed,

Survivel data for the hybrid guinea pigs of the origimal experi-
ment are essentially the same as those given in the February repert.

Al1 rabbits are alive excepnt ons {exposed to an acute dose of 50 r)
which died of intercurrent disecase as previously reporied.

Uarirg the month 3 mics dled cad & were killed ia moribund corditicn,
Two of the 3 which died had scvere eczema and one had polycystlc kidneys..
£11 were males, 2 exposed on the 1.1 r lovel ard one on ihz 0,11 » lavel,
Thnree males and 3 females were killed and autopsied. One of the usles
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Initialls

Animal Croup Sex { number Euwrvivors Age
Control (I) n 8 8 2
Control {I) £ g 4 2
Control (I1I) m 8 3 26 3/4
Control {(II) g g 2 26 3/4
Acute exp. 12.5 r n 8 4 29 %
Acute exp. 12.5 1 £ 8 2 29
Acute exp, 50 r o 8 none (29 %)
Acute exp. 50 r £ g 1 29
0,11 r m 8 5 28
0.11 r £ 8 3 28
0.11 7 plus acute exp. 12.5 r m 8 5 28
0.11 r plus acute exp. 12.5 r b4 8 € 28
0.11 r plus acute exp, 50 T n 8 1 28
0.11 r plus acute exp. 50 r £ 8 3 28
l1.1r o 8 3 26 3/4
l.1lr £ 8 2 27 4
1.1 r plus acute exp. 12,5 r m 8 none | {26 3/4)
1.1 r plus acute exp, 12.5 r £ & 4 27 4+
1.1 r plus acute exp, 50 r m 8 5 26 3/4
1.1 r plus acute oxp, 50 T £ 8 3 26 3/4
2.2r m 8 2 27 1/
2,2 r £ 8 6 27 ?
2.2 r plus acuts exp, 12.5 7 n 8 none (27
2.2 r plus acute exp. 12.5 r £ g 1 27 1/3
2.2 r plus acute exp, 50 r m 8 2 27
2.2 r plus acute exp. 50 r f 8 s 27+
VAR o " g 1 27 +
LA T f 8 1 27 2/3
4.4 T plus ascute exp, 12.5 r m 8 1 27 1/3
Lol r plus scute exp, 12.5 ¢ f 8 none {27}
beb T vlus acute exp. 0 r n 8 none (27)
4.4 r plus acute exp. 50 r £ 8 1 27 %
8.8 r (300 r) n 8 2 27 2/3
8.8 » (300 r) £ 8 1 27 2/3
8.8 r (680 r m g 1 27 2/3
8.8 r (680 r) £ 8 2 27 2/3

The last animzl of the 8.8 r grours, continuously exposed, was
killed in moribund condition at the age o™ 245 months,
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w23 exposed on the 1,1 r level, it showed st autopey melignant lymphoma
of the spleen. The second was exposed to 680 r on the €.8 r level at
the sge of 3 to 5 months, the main gross finding was polycystic kidneys.
The third had received an acute expcsure of 50 r in 5 hours at the age
of approximately 5 wmonths; it showed grossly at autopsy ecuzema, nephritis
and an abscess of the preputial glznd comron in old meles, One cf the
femalos that was killed and autonsled was exposed to 0,11 r, it showed
grossly malignant lymphamss the second one was exposed to 0,11 r and an
additional acute exposure of 50 r it showed grossly ovarian tumors and a
subcutaneous tumor of the lef't pectoral reglion; the third wes exposed to
1.1 r and an additional acute exposure of 12.5 r. It showed grossly bi-
latersl overian tumors,

It was reported last month Lhat the experimentsl strain A mice ex-
poaed on the 8.8 r level and killed and autopsied at an averzge age of
11 months after a total dose o 2500 r, shovwed en increase in lung
tumor incidence over that of the controls of the same age. The exam~
ination of the histologicel wateriel confirmed this. The lung tumor
incidence of the conmtrols was approximetely 50% (corresponding to that
found previously by Heston for strain A mice of avproximetely the sams
age) while that for the experimental aniwmale was aprroximately 75%.
Furthermore the average numbsr of nodules of the controls with tumors
was 1.23 while that of the irradiated mice was 1.”3. This differerce
is statistically signifieant. It must be emphasized that straln .
nice are the most susceptinle rnimals knomn for spontancous lung ttmors
and that the incidence of lung %umora will incresse considerably when
8, 2., carcinogenic hydrocerbons are injected subcutaneously in doses
of a fraction of a milligrasm. It is impossible in this case Yo detect
the presence of the hydrocarbons in the lungs of these mice by speciro-
graphic analysis although this methcd will show ihe presence of as little
as 107° gm, in one pair of mousa lungs, The chronle dose to which these
nouse lungs were exposed was 25CC ¢ given within appreximately 200 days,
a dose to vhich lungs of man will hardly be exposed chroniecally. Con=
sidering further that man is considerzble less susceptible to spontanacus
lung tumors than mice 1% czn be stated with reasonsble certainty that ths
incrzase in lung tumor incidence produced by chrenie irrvadiation in men
will probebly be =xtremely light snd may not even bz detectable,

11, Breeding experivents

Counts of promordlal, zrowing, ard atretic follicles in serially sec-
tioned ovaries were made to ascertain whether the deercase In I1itter size
in c¢ertain groups of irradiasted breeding LAF) females was due to & decrsase

. In the number of follicles present or to chromoscmal changee {deminant
lethal mutations). Counts were made on the following groups, groups re-
ceiving total doses of BED r and 77C r at the rate of 8.8 r per day and
at the rate of 8.8 r per £ hours per day and the group receiving a total
dose of 770 r at the rate of 4.4 v por day. The resulis are presented in
the followinz taile and indicote that the reduetion in litter size in the
prezent experimonts could be due to a2 redvntion fn the number of Tfollieler
present. For comparison counts vhich have been made on mormal rat ovaries
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Table Il
Dose Totel ti:i:ie No., of Age ]%Hméro:- itret;i :
Rate Dose Size :&n:lmala {¥onths) { disl ing
8.8 v/asy |880r | 2.6 6 79 | o016 | 2.5 0.66
" " —-— 9 12-14 0 0 1))
" ™| 61 | 8 7.3 {037 | 9.9 0,75
# ' " —— 1z 13 0 0 0
8.8 r/8 hrd.880 r 2.5 3 b="1 0 4.6 1.6
" 70 ¢ 5,0 2 7 0 2.5 2,5
L. vfday |70 T 2.6 2 £-9 0 4.5 3
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indicate the presence of approxinately 35,100 ova in both ovaries at
birth, 11- 10,00 a% 23 days =2nd 63 days, 6,00 at 70 days end 2,000
at 31 months. (Blology of the Laboratory Mouse by the Staff of The
Roscoe B, Jackson Wemorlal Laboratory, Chapter 2.

111. Hemstology

The blood picture of the surviving control arnd experimental LAF;
mice is the same as previcusly reported, Differences ocbserved are
8light and may be dus to disesse or tumor formation rather then a radia-
tion effect on the hematopodetlc system. The red count in all groups
varies between 7 and 10 millicns with the exeeption of the 4 surviving
mice of the 4.4 r per 8 hours level in which it is slightly lowered
(5.6 to 7.6 millions). The platelet count of the controls and most of
the experimental arimsls lies between 800,000 and S0C,0CC, Seome aninals
of the 1,1 r and 2.2 1 grours have counts as low as 500,000, on the other
hand the four survivirg mice of the 4.4 r groups (totel dose 3350 r),
have platelet counts within the limits of the controls, Totel white
counts are high in many anivels especially the males (10,000} frequently
associated with a high neutrcphil ccunt. A few animals show high totsl
white counts {30,C00) with a lymphceytosis indicating leukemia,

The blood picturs of the surviving control and experimentsl hybrid
guines pigs is as follows: The 0,11 r and the 1.1 » groups and those
exposed for 1 or 2 menths respectively on the 8.8 r per 8 hours level
show a8 blood picture cemparabie to that of ithe contrels, The slight
decreass in number of plstelets of some of the animals of the 1.1 2
groupe reperted last month was not observed this month. Two of the
animals of the 2.2 r groups show lomered red counte (3.0 %o 3.6 millions)
and lowered platelet counts (150,00C); in the remaining animela all counts
zre normal to slightly below normal. In the 6 surviving guinea pigs of
the 4.4 ¢ per & hours level cownts range as foliows: Red count 3 to 5
million, platelet counts 26,000 to 140,000 and totai white counts 2000
tae S0CO.

The inbred guinea pigs, exposed on the 8.8 r per 8 aours level {fotal
dose TL0 v) show normal red counts, lowered platelet counits {1000,000} and
total white counts between 3,000 and 4500,

Tre blocd picture of the rabblis is 23 follows: Control anlnals
and experimental aaimals up to the 4.4 r group have comperable counts:
rod count 5.8 Lo €.4 willionz, vlstelet cownt 200,000 to 300,000 end
4otal white ecounte of 4500 to 7000. In the enimals of the 8.8 r group
the red count is 9iightly lowered 5.2 to 5,0 millions; in two animals
the platelet count is lowered 100,0C0 and 140,000 in the third it is
nermel. The total whiie count is 300 to 7500, In 21l experimental
apigals of the 1.1, 2.2, 4.4, and 2.3 ¢ groups there is an increage in
sereent neutror-ils, itereasing with total dese and rasulting in revercal
of the differzzntial cound in the animalsg of the 8.8 » group,
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V. Patholoey

Tissuea have become aveilable for histologle study on the follow-
irg mice, One on the 8.8 r per & hours per day level (total dose
approximately 5800 r); three on the 4.4 r per 8 hours per day level
(total doses 2800 to 3000 r); five on the 2.2 r psr 8 hours per day
level (total doses 1400 to 1500 r); two on the 1,1 r per 8 hours per
day level (total doses 700 to 750 r); two on the 0,11 r per 8 hours
per day level (total dose approximately 80 r}; and three control
animals,

Parlier in the experiment lymphcmaz were seen mnst frequently in
animals exposed on the €18 r, the 4.4 r and the 2.2 r per 8 hours per
dey level, while the incidence in animals exposed on the 1.1 r and the
0,11 r per 8 hours level wes approzimately the same as ln control ani-
pals. This order of incidence iz now reversed, supporting the thesis
originally set forth that the effect of the rediation is to decreeas
the tumor development time or "lastent period" and hence cause them to
appear at an earlier age than they would spontanecusly. This suggests
that these lymphomes may not be primarily induced by tho radiation, This
i8 in contrast to the hypothesis that leukemlz in mies is primsrily in-
dused by the redlation. The poasibility exilsts that & mere reduction of
tumor development time of "spontaneous® leukerla plays an important role
in the induction of sc-cslled razdiastion leukemia,

Loss of follicles in the ovaries with the develomment of ovarian
tumars continues to appear witheut exceptlion in animals exposed on the
8.8 r, the 4.4 r, the 2.2 r and the 1.1 r per & hours per day levels,
These changes heve been observed on the 0.11 r per & hours per day level
only in those animals that received in aduition an acute exposwre of 20 r
and recently also in those animels that received in addition the acute
exposure of 12,5 1.

Definite testicular eirophy cortinues to be seen only in animals
exposed on the 8,8 r and the 4.4 r ver B hours ver day lsvels., One mouse
{hat had been exposed on the §,8 » per 8 hovrs per day level for a toial
dose of approximately 5000 r and hed been removed from the fleld three
months befors autopsy showed active spormatogenesis in the testis. This
indicates that thie tissue, though severely damaged over an extended period
of time, can recover,
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CONTRACT # W-7405 - eng - 48

B. v- A. LOW"BBBI', }l&.D.

-

Four patients with arthritis and one with chronic myositis were ex-
posed to total body x-ray at 1000 XV, - Approximately 20 r at the surface
of the body was given daily until tlxce of the patients recelved approx-
imately 300 r snd two petients received approximately 280 r. Im additiown
to careful ¢linical observatior complete blood counts were done on the
patients before, diring cnd after the ebove treatment. Ko untoward syap=
tons resulted. Clinical and lahcratory observations sre still in progress.

The xeray therapy in this group of 5 patlents was comnleied only in mid
Hovember 1944,but a few significant alterations in the hematological pic-
ture have occured, In all a moderztion reduction in the leukocyte per mm
was apperent at the time the therapy was carpleted or within two weeks
theresfter, This represented a reduction in both neutrophils and lympho-
cytes hut particularly of lymphecytes. In nore was a reduction of leueo-
cytea per mn° alarming. The lowest figure reached was 3800.

A moderate shift to the left occurred in the neutrorhils of only one of
the patients studlad. The number of monocytes per mm’ were =t the upper
limit of normal during contrel observetion and variled considercbliy during
and after trestment, In one case however an absolute monoeytosis occurred
reer the end of therapy and persisted for several weeks., This monocytosis
probably does not revresent the "elascieal" monocytosis reported by various
authors zfter chronic exposure to xz-ray or radium, but rather tha rssponse
of the wnderlying disease mrocess to the x-ray therapy. Dr, R. S. Stone. in
orovicus sumrary reporte on patients trested in a similar menner but with
260 BV x~rsys, and cbserved for more than a year, found eomparable hema~
tologicel changes with recovery, The post irradiatlon menogyltosis referred
to akove was a Trequent observation in the patiernts he revoited, and persist-
ad for long vericds; the pstiente were largely srthritics.

No elear cut effect was seen npcn the number of platelets per mpe in the
patients report=d here. The effect of the x-ray therapy upon the erythrocyles
per mn’ and hemzelobin in grams per 100 ce of blood is rzther difficult to
evduste, In only one patlent wes ihe reduction of the erythrceyilas per ¢
significant. This reduction teceme apparent cix weeks after cessatlon of
therspy &nd reachsd its maximum three menths atter completica of Zhe x-ray
therapy.

Thece patients ere continuing under observation 2nd a subgecuent Tepord
w111l bhe given.




