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A B S T R A C T S 

CLINICAL MED~CIFE AND MEEICAL RFEEAFXH 

During the month of March 16 to April 15, 1945, 200 physical ex- 
ambations were done; 25 were academic and 175 were non-academic personnel. 
'73. pre-emplogment physical examinations were dcne; 5 persons were rejected 
because of findings on clinical or laboratory examinations. 
same period 4550 clinical laboratory examinations were made. This includ- 
ed laboratory work on 60 new personnel, 248 controls, and 644 in the work 
hazard group. Abnormalities considered on the basis of the white blood 
count alone showed individuals with abnormalities in these group8 of 34, 
74, and U? respectively. 

T in aqueous solutions at pH values above 6 behaves 8s an anion and 
does not pass cellophne membranes on ultrafiltration. Passage occurs 
when an electric current is applied aa in electroaialysis axperinents. 
Electrodialysis of T ~EI proof that T is not found in ultrafiltrates be- 
cauae af its electronegative charge. T in potein solutions does not pass 
cellophane ruembranes becauae it'has combined with the protein molecule; as 
a consequence T does not pass the merbrane on electrodialysis, 
ia the urine because of ultrafiltration of the T-bicarbonate complexo Evi- 
dance far the suggestion is given in experiments on ultrufiltr tion of T in 
the presepce of bicarbanate and in the presence of dialyzed plasm plus bi- 
carbonate 

During this 

T is excreted 

Low CoproporFhyrin values have.been fcrmd in the wines of dogs tre?t- 
ed with product and total body x-ray. 
bas been found in these doge one to tao meek3 after radiaticn administra- 
tion. Studies of T fluoreser-ce in scdim flaoride Pave beon conpletcd i0- 
dicati6 that the awxichinzg. problm can b& solved by eitner suitable dilu- 
tion or by suitable cmrection factors. 

A green pigment (probably biliveriin) 

BIOLOGICAL RFEE!iPXH SSCTIOM 

The condensed sprk has been tested as a method of producing aerosols4 
It has the advantages of the arc of maller particle size, no .ctirbon moa- 
aide moblea, aad loa Lmperature yhich may make possible aerosoliez1tion 
of molecules other than wide- 
yields have run lower than mith the are. 

As yet, hamever, the reproducibility 2nd 

ne have previously exposed rats to a va~o~ of carrier-free 330 day 
RU06, In order to determine the effect of valence state on absorption 
from the lmgs a group of rzts cas exposed Lo an aerosol of Ru which mas 
probably in the +3 or +4 valence state, 
but indicate a much lomr initial absoqtion rate for the aerosol as ccsn- 
pared to the Ru04 vepor. 

A2317sss are as yet lnccmplete 



Sheets of proliferative septal cells in the lungs of rets sacrificed 
68 days after Inhalation of radio-cerium were distinctly abnd 
appearance and configuration but showed no definite evidence of neoplasia, 

ated mice S A 9 causes 8 leucopenia but no anemia. 
Splenec mizedmice treated with S# became anemic whereas in moper- 

In 3 week chicks at early intervals following lOOr of X-radiation 

All these tissues had returned to normal by 48 hours with 
there was slight damage to bone marrow, spleen, thylnua and nerve sheath 
cella only. 
the exception of the bone marrow which shoered depletion of hematopoieais 

. of questionable significance as late as 12 days, but not at 17 days, 

Many small lyrrphocytas in the rabbit appendix, spleen, lymnh node 
and thymus were destrogedby 5Or of X-radiation; the damage was greatest 
in the appendix and lesa in the other organs, in the order named. 

18 days after the beginning of treatment. 
weight, food and wzter consumption, in white blood cell count and a slm 
decline in red blood cell count. Total Fisent excretion mas 9d~:inished. 
Terminally heart rate and rectal temperature were elevated. At autopsy 
the dog resembled aninials which die after a single dose of x-radiation, 

A dog which received total body x-radiation of 50r daily survived 
It showed a rapid decline in 

A single dose 1Cr x-radiation does not affect the pripherzl blood 
of mice 

ACoUlSitlor; of new high radiation level monitoring devices have 
shown that the skin exposure hazarO ?ZI roan 172, Sits B Annex, is much 
more serious than earlier, nore secsLtivc. instrme-rts had indicated, 
Remote control handling of active solutions is being developed. 
pocket reter readings mre nade during the month, 
than 1CO mr, 
0.6 r for one week. 
the service building. 
has bagun, 

46'70 
0.435% were greater 

2200 filrr,s wre handled, Three readings were greater than 
The decon+,omiration soquad has completed .its work in 

Oecontaminatlon of off-project University areas 

RADIATION LAB SUIT CRY 

A large number of pea plants vere harvested that had been pm in 

Plant 

Radio-Tellurium is 

V topsoil containing frm 0.1 to 0.2 rricrc-cwies per gram of Sr, Y, Zr 
plus Cb, and Ce. The niost significant observation is that marked destruc- 
tion of the roots took place, presurrably from radiation effects, 
studies with carrier-frse radio-Tellurium show this material to be select- 
ively deposited in the roots to a very high degree, 
absorbed very effectively by clay and in this revsect resenbles the corms- 
ponding behavior of the alkaline earths, wre earths ? Zircrnium and Col~..- 
bium, An investigation cf tho blcckiag action of inert Iodine in reducing 
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the uptake of I13I by the tmoid gland bas been started. A single 
doae of 100 mps, of inert Iodine reduces the uptake of 1131, when 
both Iodine isotopos 853 given simultaneously, to frcan 0.29 to 0.3% 
of the administered amount of radio-Iodine. 

Five patients recekred frm 280 to 300 r of x-ray to the total 
body at lOC0 E.V.; 20 r per day was given. 
tons developed but def bite hematological alterztions occurred, 

No clinical signs or symp 

1 mice of orb . inal cxperhent. Total doses at present: (44r, 
2.2 r31 r, and 0.11 r per 8 hours per day) 3350 r, 1675 r, 840 r, 
and 88 r. 
that of the controls with the exception of the 4 surviving anirds of 
the 4.4 r Far 8 hours level in which the red cow& is smenhat lanared. 
Incidence in malignant lyrphma is nom increasing in the lower levels 
(1.1 r, and 0.11 r) and in the controls. 
bve not been seen OD the 2.2 r and 4.4 r levek. 
that rediation merely decreases the latent period of spontarreow IS?digR?nt 
lpcphma in mice, the decrease in lnte2ti period being a function of the 
total dose, 
autopsy with the exception of the controls and tbcsc exposed to 0,11 1" 
per 8 hours Fer dag. 

The blood picture of the surviving animals is cmprable to 

New ceses of malignant Igmpho3-a 
Thio soems to indicets 

Overisn tmors are nom observed in all mica that cme to 

Strain A mice oxperbent. The exsxtiimi; ion of the histologic sectiazs 

of lung tmors observed grossly conrim. the pcss flnuine of reportcd 
last rconth. For she average rjpe ~f' 11 mant?,s tho lung tmor incide:m 
in the control snhals is cpprc:ri.a.tel;- 50% bile it rises in tke experi- 
mental animals (tot21 C;CSZ of 2500 r 0:: th.i 2.8 r per t?  GUTS level) to 
appruxixratelg 75%. In aq attc21spt t0 trinsrme these results to the slt%z-. 
tion in man one ~sust, kczr in zind that rtmin Ii mice are extremely suEcc$,- 

ible to spoztsnectrs pulranary t1;ors ;JS coxtrcsted to the  lo:^ susceptibiilt,:. 
of E8n. 

Hybrid guinea D~ES c:" OriPiid, ~XTJS~~~II~~ Tots1 aoses ore the S~EO 

as for mice of the criginil expsrinent. Yith the oxceotion of the animals 
exposed to 4.4 r, and 2.2 r per F: hours rer Csy, tho blocd DicJture of can- 
trols and experirrental anhsls i3 the stm. ?m,a of thc? ~nimla of the 

2.2 r per 8 hcurs ievel sk'op! loW.i*cd coa~ts, nhile in tho stnb.nls of the 
1.4 r per 8 hours level all I:OU=~~S ere l)~r~.d, especially tha platelet 
count (26,KO to 1CC,CCG) 
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count ia slightly loweredo Tno animala show a decreased platelet count, 
in all aqbale the differential count is reversed. 

Counts of premordfal, groming and atretic follicles ln aerially 
sectioned ovaries of anhals which had received doses of 880 r and "70 r 
on the 8,e r per day end 8.8 r per 
the L.4 r per day level gave a reduction in the number of follicles 
present indiceting that the reduction in Jitter size in these experbents 
could be due to the decrease in the number of follicles in comparison 
with the number of' follicles of a normal ovary rather than to ohronosomal 
changes (dminant lethal mutations) 

hours per d;2y levels end 770 r on 
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CLINICAL WL'ICINE ANI, MEDIC AL ESWq 

Lo 0. Jacobson, Section Chief 

March 16, 1945 to April 15, 1945 

A, Total pbgsical exrdnations 
a) recheck physicals 115 
b pre-employment physicals ?I 

f Non Academic 175 

7 
7 

a5 

5 

a) first industrials 50 
87 b) return ir?dLstl-ials 

d) parsonar cdls 66Q 

c transfers 
d) terminal examinations 
e academic 

1 
I 

B. Rejected 
C. Routine Office Cslls 

c) blood abnomdities 9 

D. Refers tosflliws 48 

200 

806 

industrials 7 
substacthtir-g dbgnosls 7 
personal 34 

nmber of -&its of pepsomel to Brexel House - 
lCCQ 

DiPferent ials 
Platelets 
Ur ines 
Retics 
Ya s s ennags 
Misc 
Sedimentation r:rLes 
Hamatacr its 
Stippling 
imrcsture cells 

6% 
529 
I92 

898 
110 
6% 

3G 
230 
20 
221 
221 

belop 50GO 
above lGOCC 

balm lSCGO2 

.. 114 
100 
81 
74 
456 
21 

252 
0 
0 
0 
0 
0 

30 
37 
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08 1o\plber of i ndivlduals examin ed Number witb clinical laborotartr abnormalti 

60 kn Personnel 

Work hazardous groW 644 

Controls 248 

..- 
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&iswaz L. 0, Jticlobson, Section Chief 

In a pwvioua report it has been shown that T in aqueom 8Qht%W, 

at pE 6.5 aad above, is nut ultrafiltrable through the pores af a cello- 
phane bag membrane, uhile at pH values below 5 it goes through readily. 
This peculiar bebgplour of T mu& be due to the change af electrical 
therge of T3 TD;Z ++ at lor pJi values acts as a uation while at ptr values 
awe 4 it acta as an anion, According to the double layer theory of 
membmnss, the mabrane inside {In contact with T) is negatively cbarged3 
therefare T in the anion form will be repelled and the centrifuged fmce 
wed for ultrafiltration is wble to counteract the electrostatic forces. 
Thia assumption has been confinned by electrodialysis, An aqueous solw 
tion af T%(Nq)2(0.001 g) wes zmutralizcd to pH 6.5 wi%b &(XI, The ad- 
utioa ma placed in the center cbpartmont d an electrodialgsis appzwatm 
CXP the Paul3 type, Tha electrode canpartmerits were filled with a solution 
of dialyzed sertm instead of e salt solution to avoid precipitation uf %., 
A?r electric current was applied to th electrodes, the inteaisty being of 
60 de at the begitming gf tbe experiment, The current fell off mpiw 
aothat at the end of four horns if vas only 10 mB. Saollplso were witb 
drawn at itrtervals for T anaLbsi3 fscun the center compartment, As can %e 
seen in Figure 1, tho cmount of T in the aque0.a solution in tlz~ center 
ompartmen6 diminished by 75 pr cent during the first 30 minutes. At 
the end af one hour, 90 per cent, of the T in the center ccaparbent had 
migrated tbrough the membrane, 
Tq2(B+)2 through mesibrams under the influence of an alec2ric curre& 
when in aaueous solutions is the lack of effect nhen T is in a solution 
of serm albumin. 
bound to the protein formi,?g a cmplex ccapouqd. 
with a solution of one per cent serum albmin and the mixture ma SU?P 

mitted to electrodialysis under the Sam exprjmrritil conditions as those 
in the aqueous solution. 
the center ccoapartment; It xas only 8% tke end cf me and one-half' hours 
that 10 per cent passed through L-h nabram, T is thw f-7 bomd t0 

protein, and the fsilurs to find T in the +'Kltrate after ultrafltltratiaa 
of dialyzed serum protein must be due prtly to cmbination with the 
protein, 
jected to dtrar"iltration at obout $3 7.3, 50 per cisnt of the added k is 
fa& in the ul%rafiltrate. Tbi3 ;YSS attrribu5ed to conbination of the 
excess T to $as- bijarbomlc, lactat?, citrate, etc, 
bicarbonate, Icctatc, sitrate et: cczrjk :?ith protein fm combination 
with T, and the fact tbt about 50 ?er cent of the added T is found in the 
ffltrate is proof tht %hfs csFeti'cion mis partially SUCCQSSfds TW is 
possibly tbe mechmisn o* T e:zc&izn Zi. tha urizee 
T citrate, etc, mud, be PL%re 
in tb blood. 
a ngw equilibritm ~LWT bz 3 -;E\ is.cd vkcrc?>j T-Drotein dissocistes trs fom 
lesser mounts of T-yctej . p1! 

In contrast to the ready passage of 

Bere T has lost its negative chzFge and hzs becme 
??2(N9)2 m8 mhed 

At the end of one hour no 'I! had mipzted frclep 

It has also been mpcrtad %bt rrhen iildialyzed plssma is sub0 

fn other tvar&, 

T biccrbarstte, T laotats., 

As %X2l 8; m*@r 2 ccid ca~~C?XOS Or' T hV0 &@I3 dtl?etffleei'd, 
tkauagh the glorerldi 1e::virg the T protefvr 

cry3 ric cc;?cplex3s of" T, 



. 
The property of aqueous solutionrr of T at pH valuea above 6 of not 

passing through a merbrane on ultrafiltration might be utilized Par the 
determination of the disec~%iation constants af T canplex cc~~pounds~ The 
total T rfll be equal to the ultrafiltered T complex plus the non filter- 
able anionic T. The experiments plotted in Figure 2 give data fran two 
kfnds of caaplarea. 
IbE9 were prepared so 8s to give 8 ) .) )1 1 T solution and 8 def 
molar ratio of rJB€iC+. Thw one mixture contained 0.0011 1 T and 0.m 

T and 0,WX 8 Na8q (ration of 1); another, 0,005 8 BaEC 

the filtrate analyzed for T, 
filtration and the filtrate acalpod for T. 
T ms ultrafiltered at a rstion aS 9, i.e. when the syste3P contained 
0.009 ,Y Hatic$ and 0.0QL g To 
alyzed human plasma, nODaC3 and To 
T ~CI ultrafiltered at a ratio of ?4a 
0.OOn 
fraction is made up of anionic T, and T-protein, 
cent of f was found in the ultrafiltrato at a concentration of 1FaZ 
of 0.02 
the rapid urinary excretion of T. 

In the first, (1) mixtms of neutral T%(B 

and 0.OCa y! T 

Half of tho total amount of T was ultra- 
Half of the total rtmount of 

(ratio af 5), etc, These rnixturee, were submitted to ultra 9 fitratinn and 

T, The hcrea~jed ratio had * o e qctsd ts the non-filterable 

co.won*ation of the blood which a- 

In the second, the systes contained di- 
Here, half of the total amount of 

of 15, Le. &a+ a& 

In both cases 75 per 

to 0.03 s, the 

10 







I. Studies of Urinary Coproporphyrin in Irradiated Dog8 

Re have heretofore Teparted that rnciiation has no significant 
effect on the excretion of urinory coproporphyrin in irrauiated rabbits 
or humans, Recent studies in dogs, however, lead us to modify this 
conclusion. 
decrease in total coproyrphyrin excretion. 

In each of four dogs stuuied there has ben 8 significant 

Heretcfore, attention has always been focused on conditions assoc- 
iated with elevetoa values such as are encountsred with metal BX~OE;UTB~, 

(Rise due to coproporphyrin 111) , 
ported that a group d seven leukaxia anu polycythemia patients being 
etudied exhibited miforniy lorn concentrntions of urinary coproporphyrin. 
The decrease in these cases was Found to be limited to the coproporphyrin 
I isoner; the coproporphgrin IIX remined essentially nomal, Since such 
8 finding is Unique in the porphyrin literstwe we were unprepared to 
evaluate the reeson for this change, In view of these dog atudles it 
is of interest to note that these patients had all been receiving x-my 
and/or raaio-active phoaphorus thempy ?or several morrths cr years. 
Since, however, me do not have adeauate control data on untreated poly- 
cythemia and leukemia patients, it is impossible to completely evaluate 
these findings as yet. 

Several months ago, horever, we re= 

It should be pointed out too that coproporphyrin I excreticn is 
increased in asrocintion pith increased erythropoetlc activity. It 
should, therefore, be reasonable to expect a ahhished excretion of 
coproporphyrin I coincident nith tho drinished erythropaosis wblch 
f ollom radiation, 

The results of the dog studies me plotted 13 Figures 1 though 5 
Tho-qh in terms of. tha total whry coproporptqqir? excroted per day. 

in most cases detemimtiom Eere done on daily sampl-es, the deta in 
gemral is plotted in terms of avcrzge values for three day periods, 
It might be noted that 
treated and one contrd dog, the values rangad frcm 13.0 to 2?,8 gama 
per day, Folloning radiatian 24 of the 50 ccnbiced 3ax~Ies 'kd values 
of lesa than 13 ,amma per day. 

the 23 ccmbfned control zemplas k~ the four 

Isomer studies hve riot yet beer_ done. 

XI. Studies of a Green Pigment in thc. Urine of SrTadiatcd Dcgs 

The excretion of E green pigrent in the urine of dogs receiving 
either intornal or extern21 roaicticn was first czlled to cur attention 
by E. Painter of the Biology scction. 
in the urine of seven COP recei-ring lethal or sub-lethl dcses of x-ray 

This pigcent hns nm been ,noted 
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(4 do@) and of' product (3 dogs). It has generally appeared om to 
wwks after the radiation administr?tion. It 1108 most concentrated 
the urine of the dog receiving 5Or total body x-ray &fly (#29) and 
creased steadily in amount up to the tine of' death, En the three animals 
that recovered, the excretion of this pigment ma only traneitory. The 
other two dop were treated less than two weeks ago and are exmeting tkle 
pigment at tbis time, 

two 
in 
in- 

Spectropotmetric aizalgsis (Beckman) shows this pigment to have 
maxbtm absorption at 635 to 640 mu in isobctyl alcohol; acetic solution 
Into which it is extracted Pram the urine, 
been proven identical with biliverdin. 

in enimale has been descrlbed in association with a decrease in liver 
glycogen. 
ed by starved dogs. 

It is eizilar to, but has not 

It might be noted that the presence of a green biliverdi&rlch bile 

According to E. Painter, however, a green mine ia not excret- 

One further observation might be pertinent: The final l? HCl extract 
obtained fran the urine for coproporphyrin analysia in Dog #29 llkewise 
had a blue-green color. The ody slmilar color ever seen by the author 
was found several years ago in studies afth C. J. Tatson nnd I. &sa on 
dog and human urine folloning the injection of either cocyhmoglobin or 
crystalline hematin. The possible significance of' thia observation is 
not yet clear. 

111, Studies of T flumscecm 

A preliminary report hes just teen cmpleted summarizing our s-tvdies to 
dste of the microfluoraiietric andpis far tuballoy in a sodium f1uorl.d~ 
flm0 

In addition to adysis of scm of' the data reported in previous 
monthly reports, conuiierablo attention is given tha problem of fluor- 
escence qwnching, since its ocC;'xmence has ?_czlg boon one of the chief 
objections to the use of tha aotl?@d, 
phenanena has never been elacida5sd and papular opiriion atill subscribas 
to the belief that the rat% of ~~wnchsr to T is tha crucial fgctor lw 
odlved, 

The nature of the quenching 

our om studies %re baaed on the assumption that thh is not so - 
that der the conditions employed the ad? significant factor is the 
raWo of qtmncher to sodim r'luorids, 
able to either elimirrate the auemhbg factor by the me of s suitably 
small sample or else to ccl-rect far it by cddiny? a known a;lnount of T to 
ci similar-sized sample a& no4Lhlg tho decmsso in expcted flumscenm. 

demoustretes the constancy of nuenchh~ found when varying amoUrts of 'F 
are added to constant tmomta% of aitkor W~CQ (O,ICC) or chromimo ( 10 
micrograms'), The ordirafx in plottsci ia t3ms of Sile ratio of the fluor- 
escence in the querched saqh to tho fluoresce3ee of the same amount or' T 

Xt is because of tu that. we am 

The pertinent data is plotted In Figures 6 tlwcugh 8 belcw, F'igt~e 6 



Figure 7 illustratas the variation in quenching produced by 
var7ing the amount of qmncher, 
whether th3 T content also varfss or remains constant, 

The result 5.8 essentially the 8ame 

The mlxed quencher solution used contained equal mounts bysight 
of iron, lead, copperp, calcium, magneaium, bismuth, aluminum, and 
chrdm in nitrio acid solution, &-on was similarly studled, AaalJrses 
were made of progossively diluted samples of an FerT solution in a 
ratio of lOOOr 1 by weight, 
samples of T were added to progressively diluted sample8 of thez-e) 
quencher solution, and of thorim nitrate and chromium nitrate solutions, 

In addition to the above, 0,l micr 

fn thia figure 7 the axes have all been shifted horftontally to 
makc thm coincide with a thooretical curve at the point of 9% quenching, 
It is 8een that quenching i,lcrcases rapidly when quencher concentration 
exceeds a certain point, This point varies for different quenchere, 
Thw, chrcmiun quenches apprecisbly at lower coneentratiollil than do the 
othe p aubs!ances studied, 

Tho derivation of tha themetical cme is too lengthy to be given 
here in full detail, Briefly, an expression 

1 -h(43 +ai) 
90-S I-e 

h (cl 3 4 43 \ 
ia derived for quanching by light absorption, where Qa is the ratio of 
tha "nverogefl light transmission of a qumched preparation to the "average" 
Ti+& transmission of a pwre F pmpretion, h is the thickness d the 
T-1W chosnhw, a3 is the absorption coefficient of the phosphor and a5 
is the absorp5on ccefficient for omi' ted fluorescent light, 

Frm thispin order trc carrel* the behavior of different substances, 
13 derived the equation - 14 5 7 36s QL= 1 --e 

1, 3-736 s 
where s 1s a concsnbition coefficient, being the ratio of tb amount of 
quencher in the prepration to the amount of quencher that gives 50% 
quenchin& 

In Figure 8 is pl3tted the data on the quantitation of flumescence 
of pure T, of T plus iron and of T plus mixed quencher, (&OgX'98SiVew 

diluted aacplos of T plua quencher were studied %n all cases; therefore, 
ths n?io of T to quencher remain& collstant, but the ratio of qwncher 
to 4YaF varied markedld, It vill be noted that the fluarescsllae emitted 
in t5e T pl-as quencher sarnpl-s approaches that pirodwed by pure T In 
NaF as the dilution increased, 
of quenching agents can be practically eliminated by the analysis OB 
adequately amail samples, 

by the point of in'ersection of the 50% quenching c me and the curve 

This equation was used in plottiog the theoretical cmeo 

- - - 
c3 

-a 
It follows, therefore, that the effect 

- 
Y- 

-1 

The amount of quencher necessary to yield 50% quemhiw la indicated 

of T ;?IUS quencher, 



It 8hould be pointed out that the ehoice of analytical method and the 
degree of sensitivity required io guverned largely by the qualLching 
range at whicrh one forks, if one ie to avoid laborious prelhdnary 
chslaiwl purificatAon and the me of special quenching colrreotion 
techniques. Thus, for urine, quenching beca~lee a sigrUica& factor 
when more than about 0,05 ca portions are analyzed, Sf' we require..: a. 
method that fs 8ensi:ive to at leas$ 10 micrograms per liter, then it 
must be able to detect a total of 0.0005 mfcrograms in the 0005 CB ample 
of urine. 

It is because of' thb that we have endeavored to markedly barease 
tbe sensitivity of' our analytidal hSbmeXXt80 

During the Wst month a new photoeletric flumophatmeter, Wilt 
for an associeted project, haa been cap1 ted. It b the most somi- 
tlve of .the four models ~ons+~ruc+ad to date. The 5.nstrwneIlt is caprble 
of detecting fluorescence Fran less than 10- 11 grama T, but high and 
urnenbat variable sodium fluoride blanks make accurate work at thia 
level impossible at the present time. At best we have thus far been 
able to work with suitable accuracy "only" down to levels of almost 
lo- 10 &ramso 
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H-I1 Biological ijesearch Section 

K. s. cole, action mier 
C. Ladd lrosscr, assoc,Sectton Chief 

"le have apcnt much time this month in testing the concicnsed spark 88 an 
aerosol source. 
over the arc-the loa tempsrature muy make pwsible eerosolization of molecule8 
other tbn the oxide,and there is no carbon moncrxide or cyunogen problem because 
the carbon does not burn a:preciLb.Ly. 
and othemise) have indicated that it mipht be 1 osaible to quantitatively remove - 
an added ingicalcnt fran a iorous groyhite electrode by ne ns -f a spark. 
have carried out a merits of expcrincnts ueiing a 150~0 volt spsrk v:ith 0,005 uF 
across a Zrmn gap. 
gre hites or Toroaified grarhites. 
500 for 1 hour. The folloaing variations were tested. 

This rn:ans or aerosol poduction has certain botential udvsntages 

Reports in the literature (both project 

.& 

"he electrodes used 681'8 cither ordinary SFeCtrOgraphiC 
The latter were =de porous by heating at 8 

1. 
2. 

3. 

4. 

5. 

tActivs miterial evurxorated on surface ,f ordinary kctrode 
Lrop of active mtericl zllo ,ed to soak Into 
lmedi..tely before use. 
2nd of ;oxous elrctrom awy fmrn the sp2rk is irrinerscd in 8 

solution of active :,laterial. 
ljrop of active :wtcriol ellowed t3 soak into ZFQrk end of -orma ek 
electrode Phil5 :jther ond 
mop of active mhtcrial ailmed t:, soek into spark end of ~oI'OUs 

electrode ithile hcud of citric tcid ia cut on o josite end to 
proauce - constcnt floa of citric uciu t,:trouRh th6 electrod??, 

orous electrode 

is imerscd in solvznt. 

To date ou results :.ith th: ae VaI.iou:j rrodeaurcs in the 1.4 li chs lber have 
been vari ble, rsnging from L p(:i*cct.;t to 15 p' rcent of the mntcriai on the slectrode 
beinp: aoroso:i.sed. 
might be noted th::t dectrm microacDre :!~o?a~~:-qhs 'raw shmn t: distinct 
difference 'betmen sn,ark arid arc : .xticlm. In ths cas8 af t3e arc one tends 
to get ptrticles cansisting i<f chains or tqglonarotea ,-f smller mits 93 thut 

many &articles tire in the 0,5 to 1 micron rnngz oithu they obviously consist 
of smaller units. This results fro9 the fact thxt volatilization occurs ut 

the hip? tap rature of the arc, 3rd the rexultinq vapor reaches co->lcP bat , 

highly ionized reRions and canndonscs before my slgniP:c?;nt dilutions can 
occur. (In this co-mection it ini$~t be noted t5-t the aerosol yield is 
doubled if one use8 a i2 li chm'ozr r:ith a strecm 3 air bloving t.firouqh the 
arc in Flzce ;f the static 1.4 li chzmber). The q?czrk, ori thc othrr hond, 
does not produce hish txnperLtarcs ana Oi?? zets m1y 'discrete .art?cl.:s :..Clich 
rarely exceed 0.1 to 0.2: in siLe, 

..ork fs continuing to increase yields an. reprcd;?ci.bili+uy. It 
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absorbed but almultaueously :. fraction of the mterial in the lung we8 reduced 
to a relatively nowabsorbable valence state. To test thJt possibility 1'1th 
Ru, we have expoaed rats to an aerosol of ruthenium chloride in which the 3u 
was in the +3, +4 stute. The aerosol wa8 lroduced by atcmizing a neutral 
solution of Hu and drying the subsecuent mist by admixture uith dry air. 
440 uc of Ru were atomised over a priod of 2.5 houfs, and the rats breathed 
from the manifold described in previous reJort8. 
rats sacrificed at 0.1 and 5 days after exgosure indicate that the Ru 
aerosol left the lung less than half as fast as the sua vapor. 

?!Lor Analyses of the lu 

246 :.!LE 2536 Histopathologic effects of RadbCerim trdministered By In38lat ion 

TKO aLdltional r* ts were sacrif iced at 48 days from the series exposed by 
inhalation to radio-cerium and j,zwviously repoL*ed as for as the 33-day aacrl- 
rice interval. The changes seen vere simil:r to but nore intense than those at 
33 days. there were many groups of hyprtrophied sertal cell8 ex- 
tending in Layers of single cells or thick masses alone the surface of' the septa 

and alveolvr ducts, These nas:ea scaned to rediote from foci and nere not 
distributed throughout the lung. 
suggest their derivation by netcplasia fron the bronchiolar epithelium. 
of the ~uemus mitoses mong the hyrwtrophied cells WES distlncLly ubnormal. 

At 68 days 

Nor Rere they arranged In such a pattern as to 
None 

The areas of acute ana chronic infl!z.nztion of the yulrnonr,ry tissue mere 
much more extensive than at e..rlier Lntervnls. In places thc fnflaq2ation was 
so intense as to obliterate the noma1 structure of :kc lung. 

AlthouFsh the areas of. hyLertrophic celis :.ere diztimtly abnoms1 ia ef~ehr- 
unce and configuration, they shovied no deff nite evidencs of neoplasia. Purt3er 
stage8 should be 1 rocured for. study. 

246 YLH 272W - kite nffects ctf Radioactive Ltrontium 

It is now just a jear since thc original -ilot sori13s of 359 nice wec 
Injected, and certain findings ,my ap!ropri~tzly 3c detailed st this ti%. 

The nice Kere divided ec>wlly bstseon ,'BC (broan! end CP aim. In coch 
1 .- 

strain, four groilps of 15 mice R~TP: treated by sinGlc Wses ana four ereour:'. sf 20 
mice each by monthLy injection. 
been maintained W,e dcaage la.re3.s in 'coth sizslu x:i;.s:;ted, inj-zctisn P;em 
50, 10; 2 ana 0,4 microcuries scr mouse, or apgroximtely 2, 0.4, 0.03, und 0,016 
microcuries y5r gra, iin attmpt has Sean mdn b~ ::;eke derinit.e di:;F2oses oa all 
nice :-t desth, but find diagnoses xill imvc to bz ooferred until his'culogic study 
can be completed, 3i.cgnoses --ivc.n in this rc ;-art zre, tl-.cmiore, teytttice except 
in the c::se of osteogenic sTrcc'Ta, nhicL! c,:;li; Sc re. :x?::bly wll verified by radio- 
grarhs 3nd gmss %: pe:;.r%nce. 

TIYO control grouis of 15 and 20 E~CC huve ulso 



In the CF1 mice, there is a hig. incidence of osteogenic sarcoma In the 
highest levels, a moderate increase in incidence of' lymphoma, and no appsrent 
influence on the incidence of lung tumors. 
highest dostrgea (50 micmcuries in sinale injection and 10 microcuries and 50 
microcuries In monthly injections) are grouped toqether, and lower k Yele am a180 
co:nbined. All incidcnces are expressed 88 prcent of mice surviving the 130th day 
after first infjection, as no 

In the accanpanylng teblc, the throe 

animls ciei: rith tumors b8fOre thlit tine, 

Table 1. Tumor incidence in high and low level mice, CF1 strain. 

Number of mice Fercent ri th 
in PUP lung tumors lymphoma and osteogenic 

leukemf a sarcoma 

highest levels 39 1% 20% 26% 

other a 75 

controls 29 

2 1% 

10% 

RadioautograFhs of four of the bone twnors have bcen mcde. In one the radio- 
active material mas as concentrated in the tumor as in the ends of the bones, xhile 
in two there ras very little radioactivity in the tumors. The tGio cith hipa tumor 
radioactivity has been receivirg rei7 ject ions. 

The second table inoicatea the .?urvival of tre tbfo strains of mice 8s a 

funct ion of dose. The figures indickte dsys i;o de th Tor one-tdf(inedian) snd 
one-fourth (qu&rt;lei of tne mice in sach ,pcuy;. 

Table 2, 

Dose group 

50 microcuries 

50 single 
10 repeated 
10 single 
2 repeated 
2 single 
0.4 repeated 
0.4 single 

con tm Is 

repeated 125 150 

297 240 
302 37 
31;: .= 

32 

2 34 3: 5 

246 
275 327 
29 2 - 

Dosee of 10 microcuries qivea at cn$ tim ;nd of 2 a'cr~curies repe::ted monthly 
in mice do not appear, after me year, t:i jlfiv~ yroduceci ay effect on survival 
or tumor incidsnce, in constriat to the rilrh?r doses uL!iaiztCred. I?les.: findings 

%ill be rresented in grester ktfiil i,~. zx Li',t;ri,i r?:art. 



markers; the former does not persist satisfactorily in the area or application. 

The technique of a;plicbtlon Is as follorda: one or more single point a~~llciitions 
are mads ullh a canmrcial tattooiag machine under controlled conditions as regords 
&ration of apFlication and depth or naedle thrust. The lmnedlate distribution of 
the Injected material Is In a volume not exceeding one cubic millimeter and extends 
into the dennis. Tie ten rats in the present group were measured by external 
counts and were sacrificed at the end of ftmrtcen days, when the akin at the site 
of Injection (miu-back), the inguinal ant! axillary lymph nodes, and tho rest of the 
carcass were eshed for a9110 lysis. 

Tot& retent Ion in the body ut two ueeks was &out 24-40 percent of the' amount 
administered, ana a;proximately one-nalf of this was found in the urea of ayplicntion. 
This area was rucefving several tho~lsanJ times as much radfetlon as UBS the body as R 

whole. kersistence of tae radioactive material in the injsctcd area showd a holf- 
life of about five days; 100s occurred through both absorption and desquaTrit1on. 

In only one rat mere gross kin lesions observed; at the end of a wcek sad1 
excoriations qpeclred at the sites of t1.o tattoo -xirts ana disaFyezreLi during the 
second Reek. IMsbge cclculhtions buses on exttrnul sn'i ash counts and on the 
assum~tion that the radioactivtty was evenly distributed through 5 cubic millimeters 
of tissue, show thut the locbl areas received u5i>:lt 75,000 r during the first xeek and 
l5,OOO r during the secon: v' ek, nnen healing occurred. Cbvioualy, the dDse at the 
center of the area of a FlicatAon was prsbubly still higher, 

3ats given various .mounts dom to one-ten th af that noted abovet, unifomly 
&.owed at autopRy a single dila+,ed vein entering each mta, draining in the airaction 
of the scapulae, These observctians were not mted in control rats given tk rncrker 

€ilOne. In the three highcst level rats s sx11 circular ares of erytkemz aI;ycared 
betmen the third and eighth days around each injection site; No mrkca im:*air= 
mat of hair Eror.th pas scen, but this vi11 be further investiffated in sectfons of 
treLted skln. 

Redioactivity of thz lymph ilodas was r-vcr mcre tkn ten tines (on a v2ight 
basis) that of the carcass &a h c.holc, end i;: ssvcral instames F:&S identic31 Dr 

newly 90. 

246 '-1LH 2421 - The Effect of Srm und i&lenecLorny on 'louse Blood 

59 
A previous exprirncnt Fias done on mice ;:it!) Sr Siveg by intmy.mitonee1 

injection. The hacmatological cat2 from this t=x,:rri.:arit ii?:iCi>t a thu !, ;,'lereus a 
striking nd sustai rzd deF:=essioix of' t'ns tetj.1 iST:c3c':+ -*s ;er .-x OC~C:E~ (bot5 
lymphocytes sn- heterophilcs), little 3r no cF1tin?e ms szec in thc :.lc.oorloSin in 
@us percent or in the number of red cells p?r an [.-.:.>L) 

3 

3 --n 

an experiment to test this ~j.coshesi3 v.ac c::r.,-ica c;ut as folloms: 
Y group of splenectmizea xice ~2.s rivin 40/4c of +9 intrsperitaneally per ~ouee, 
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a grcrup of non-splenectmized mice vaa given 40 pc of 
uas spunectauised but given no sr89 mx~ a control group wae nsither injected ncv 
splenecfomioed. Tbsse groups have rmw been followed for 112 days. 

sim;ilrjrr in both graups of animala receiving  SF^.   be hemoglobin in grams per cent 
aad the erythrocybe per md have remained within the normal range in the group 
with aplenectany alone? SI@, alone and in the untreated controls, The splenectomized 
enimals injected with Srm, homer, have becane 2rogressivel.y more anemic up to 70 
days, and thereafter recovery bas been gradual. 

intraperitoneeuy, a eaup 

The total leucocytea per md and the differential blood picture are ementially 

&2 MI& 2370 - Mouse Survival of Daily X4aN 

The method of analysis used for Droso- survival and acute mouse survival 
shows that the damage accmulates 133th the exposwe accurtulation st each value of 
the daily dose and that the damage iiccmulates h tho same fashion at 20, 80 and 
200 r/day. The behavior at W r/day is typical, leading to the suggestion that 
at a given doae rhte only tkose dose rate3 ara effsctim which hwe recovery times 
equal to or longer than the mea0 sumical the. 

$42 MLB 2510 - Histo~tholo~ of Single SX~D~W~S to X-fia~s 

The effects of 50 r x-radiation sn rsLi;its mra examined for cmpariso~. qith 
the effects at lethal levels. 
control raobits, all of them wl~s. 
each of the following pst tmament intervals: I? 3, 10, arid 27 hows. 

sensitive in all orgalls; ahlost iU tha cmll lpphsqrtes wera ciestroyed in the 
germinal centers of the appenriixt 2 smaU3r numter in th~ -pph nod@ and white pcLp 
of the spleen, aM practically nom aere aestroyec5 ir Q,s tiipcs. 
large lpphocybes uere not iiY,jur:d and ncae of th cd.3~ cf tke 'Oom marrcw l~iora 

This series :tas r;scls up of eight experirlrontal and fotw 
THO axpesbental aninals \ixm sacrificed at 

The small lyrrphocyte uas tho o&j cell type as'fected. It wtrs riot equslly 

The modim s?zd 

destrayedo 
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&QPsu 

The 
amrerely 

small lymphocytes In the germinal centers of the appendix were more 
wed tban were those in aw other region of the body. Dead amall 

lymphocyte8 were present at 1 hour poet-treatment time. 
large areas in the germiaal centers which were made up almost entirely of dead 
cells aad at 27 horn there were very few living small lymphocytes left. The 
other cell types were not damaged. 

At 10 hour8 there were 

I 

Thmmue 

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

There uere no changea in the bone marrow, testes, gut epithelium, heart, 
kidnep8 adr9XI& Deriphereal nervow s~stm, skeletalnuscle, and cartilam. 

Three week old chickens were treated with 100 r totel body x-radiation and 
&, 2, 4, 8, 13, sacrificed in pair8 at the following post treatment intervals: 

24, 30, 48, 72 hours and 59 8, 12, and 17 days. 
in the bone marrow, spleen, tbpus and nervous tlssm. 
than that previously reportEd after exposure to 4gO r. 

Significant changes viere seen only 
Damage was in gensrol less 

At onelhalf hour, and more clearly at 2 horns9 thwo was an increased number 
of dead lflphocytes in %he 
nodules ard in the marghs of the sheaths, 

:rhite Np. T1As dabria 98s pbclpolQ in the active 
Cebzis b.~cs still in sxcsss cf normah 



at 4 hours 

There 
mount8 at 

There 

ThYIUUB 

There 
errpecially 

and 7 hours but not at subeequent intervals. 

uaa "clumpingw of ltirge lymphocytes at 2 hours; it appeared in varying 
subsequent intervals up to 

worn no significant effects after the 18-hour interval, 

18 hours. 

waa mom than a norm1 mount 
in one 7-hour specinen. 

of debris in the thymus at early Intervale, 
There were no significant chanp8 after the 11- 

hour interval. 

Nerpous Tissue 

Very occasional dead 3chrann cells were present from 2 to 30 hours in the 
peripheral nerves and ganglia adjacent to the adrerial. 
in the two 18-hour specimens. But, in the s8me specimens, the nerves near the 
thymus shorsed no chcrqes. 

Their number wa8 ereatest 

At 48 hours &And tpereafter, the nerves appeared noI-nal. 

142 MLR 2410 - The Effect of 10r X-Rag on The Blood Counts of Mice. 

Dougherty and . hite at Yale Vniversity have rgyorted previously that tney have 
obtained a lymphocyte negression v,ithln the fir35 24 hxrs In Strong CRA mice eith 
X-ray doses as low as 10r. Their findings expbnation of the mchanism invofveC 
have already been rel'orted in :I;UC-RSS 368 rind .UC-t33S 384. 

It seemed v.-ortt,&hile to chsck the velidity of such blosd changes vith doses of 
this low range on the streins of mice used in our l:-boztcTj. Vale M!C mige V.E~ 

used. In order not to influence the blood ;icture by the blood loss involvzd in 
bleeding ths same animls at d1 the cauntins Lcriods involvzd, sepirate groups of 
5 mice each were used to establish ";e indivi3iel hourly gpricds. Counts wre taken 
at ?* 3, 6, 9, 12, 15 and 24 hours sftzr tke mice were qiven 1Gr tohi body. The 
controls Kere boxed and trcetea in az ibentical ~nar5c:r as !At? experine-ituls, Kith the 
exception of mtual x-raying. 

... 
The lymphocyte curve obtained-by goughcrty anci .;bite v.:lthin the first 24 hours 

was U-shaped, the Krebtest de~rcssion heing at t!ie 6-9 hoar period v&ith a return to 
normal hy 24 hours. iur mice failed to shor this acyression. mere x'cs a gradual fsll 
in 1ymFhocytes until 3 hours, then o steadj 1.1188 until 15 hoars, tifti:r ahich the courit3 
returned to nornal. 

Bowever, the control curve is iaentical :iCh thst ;.roducGd by 10 r (except for me 
Faint, the 12 hour c-unt), shich l+ads to the conc1:ision that the effects exhibited 
certainly cannot be creoiteci to the io r irruiibtiori, but   isr re li!.:ely to .the handling 
of the mic3, confining In bxcs, etc. 

142 ?.ILH-2611, 2411, 2670, 1x1 - r:ffects of ,,tiily Loses of k-radi:.ttsn nn -~MYs 

Clinical i-hysiology - C. L. Fronser, i:. E. I'niztzr 

One riq wes rl;iven ;eily toted bouy x-r?a;:.t;ion of 50 r. !Ani55 the sese !.oriod 
blood sm~l3s %;ere taker? I'rcn c :~?.t:?@i dc; ::ab. ::?is ckc y::-cc2 in ,tha sxpsourt? 



ahamber without having the x-ray machin4 in operation. 
for 10 days after the beqinning of treatment and accumulated 850 ro It lost weight 
steadily after the beginning of treatment and at the time of death its body weiffht 
had deoreased by 20,3 percent. Food intake declined to near zcm on the third day, 
robe sliehtly during tb 4th to 6th day8 and from then on was very loa. 
decreased from ti control level of 800 cc/day to about 200 dc/day. Urine and feces 
output paralleled the decline in water and P:od consmytion. The aeipht ot the control 
dog increased by 500 e;ras durirq the three woCk 

the 16th day when the temrcrsture rose abruptly to ubove 40°C. 
utllly declined from a control rate of 80/min to :5/min on the 15th dfiy. 
the heart rzte rose rapidly tnd was above 200/min on the doy of detith. 

The treated dog survived 

‘‘ater intake 

obaervz-tion priod. 

The de which received 50 r dally mintnincd 8 constant rectal temperribure until 
The hmrt rate grad- 

Thereafter 

The plasma volume remained essentitilly constant RS juce;cd by #eterminations 
mude before treatment and 4 and 14 days after treutment began. 
the treated dog did decrease, ioP;ever, bg 20 percent, clue to E decrease in hematocrit. 

The blood volune in 

l-lawa protein c%centrrltion Find hematocrit valaei? slov.1~ 2t:clinsd by about 
27 percent during the jariod of treetnsnt. Hemoglobin values declinsd by 34 percent 
and the red blood cell count b. 20 Forcent. ;edixnt::t ion rate was relatively 
constant but clatting the lengttiened fran 150 seconds before treatmat to 3iO seconds 
on the 16th day. 

Heemstolouy - L. 0. Jacobson, 11. j:diiarea. 

The t3tal number of #bite blood cells per mu3 decroes~d rap,\diy und the Khits 
cell count on the 15th ad 17th days -tie 33 sfid Zt colls pr muo “&e numbe; of 
heterophilss fell from 6. control cxint. GI? MOO to Lero on the 17th day. The 
lymphocytee decreased in numbcr moie rak:idly th~? the netcrorhils durin;: the first 
fe% duys but tkeretift r thc ipkhocyt5 clirvc fell more alooly. ’%x? contrcl do9 
fro3 ahich tiis scjne amoimts ;f blood aere rencved YS frm the treated doc Shov.ed 
no significcnt hewtolo?icnl ctlzrqes. 

Histamine - C. K. fiagen, Jr. 

T-lasmt: i;istarnlne dotcrminctions aere mde on botk the trebtod and control dogs 

and :Tho&ed no increase above c:nt,-ol lsvels at any tine. 

Blood Chemistri - A. Id. 3rues, 12. ?ranee.. 

?:!on protein nitro?cn in the blood rernatned coxtznt in thr: treated dog until 
the eleventh day ??:hen it rlecreazed to ;‘air the ccntrol value aid rentiined  OF uctil 
death. NitroFon and phosFhorus b:;L nce studics wrs nude. >SS the food intake of ths 
trsated dog deoreased the outyut of DO’,? niti’og?n End _r.hos;.korus cxcc-edzd the intake 

so th..t the aninnal vms in nez::tlvc btilunce. 



Fecal sampler were annlyz d for porphyrins, urobilinogen and henochrumogen. 
The percent conoentr tion of the prophyrina and urobilinogen increased during treat- 
ment but because of the msrked decrease in feces (44 to 7 (yas daily) the total daily 
pigneat exoretion actually decreased. Blood WBB identified in the feces during the 
Ia8t week of life by a strong hemochromogen rssction. 

Autopsy - H. LiWo 

At autopsy the follorl~ observations were made: 

Disenuninated hemorrhages in akin, subcutaneous tissue, lym: h nodes, skeletal muscles, 
diaphragm, myocardium, bladder and urethra, kidney pelvis, stomach and intestinal 
tract. Tzultiple ulcers in duodenum ami jejunum, ncute ulcerative and necrotizing 
ileitis with hemorrhages. :lultiple thrombi in both lungs. Senere edema of right 
side of face and neck ,ith extensive hemorrhaEes in subcutuneous tissue. Fatty 
infiltration of skeletal muscles ancl d!faptlr:grn. Sxtrerne emaciation. 
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Ae mAL PHOGEIFY: ,S REP(IRT ON TM;: MFTARQIC 2TUL)IES OP FISEIW PROW 

1, sou Studiga 

00 april 2, 1945, pea plants which had been para fn actfoe 
U topoil mre harvested. The plants Rere appmxbatsly tkree months old, 
Soils aetivated with #e following radieelerments had been used in the 
mperimentt T, Ce, Zr f CS, and Sr, Each plant 1186 g~m bo a Con- 

taiw 2,s &, of sail, The mean aativities &' the variom soils for the 
three months period was as follows: 

I - .US P c/@ 

ZF +- .Sb - ,125 p c/gm 
Sr - ,166 c/gm 

Ce - ,212 p C/@ 

The plants have been separated into roots, stems, leavea, 

This ms particularly marked in the case of both tbe roots and 

pods, and 'seeds and quantitative deterninations of activity are be- 
made. 
injury. 
tops of the Sr plants. This was probaUy due to the large absorption of 
Sr by the plants. The Y, Ce, and Zr+Cb plants showed definite sigaS of 
root injury, particulerly tbe Ce plants. 

Qualitatively it can be said that all glaata showed radfation 

A sample of radio-tellurium was received frun X-10 and 
purified. The absorption of Te* frun clay by barley plants VZIB atudied, 
Barley plants were iPlcersed far 24 hours in O.Cn% Ca-bentonite suspensions 
containing radio-tellurium. 
follows t 

The fractfonal uptake of activity was 88 

1 
2 
3 

QI the basis af these results, it appears that the behwior 
Longer of Te Is similar to that of H and Ce in its absorption by plants. 

term experiments are in progress, 
Ca bentonite clay ~ias measured with tha following resultst 

The absorption of radio-tellurium on 

Conc. of Clap 
Susmna icu Adsorbed 

% of Activity 

001 30.2 
002 65.8 
oG5 81.1 
.10 87.0 
0 50 89.8 



These results show that Te ia sbilar to Sr in its adsorption 
on clay although its absorption by plante fraa clay suspensions is marked- 
ly different frm that of Sr. 

and the migration of radio-elements in aoil are being continmd. 
Experinrents baling with the &ontarnination of active soils 

Recent studies were undertaken to determine the bl 
efferrt ai? inert Iodine won the uptake by the thyroid gland OP I 
fram inert oarrier. Rats were the exwrimental animals anplogsd in these 
g~tudies, there being three animals used for each group, TPIO series of 
experiments -re done, employing four group of rets far each serieao 
Tbree dosage levels of the inert Iodine were used, namely I, 10, and100 mg. 
per kg. 09 body weight. In each serf08, 8 fourth group received only the 
carrier-free Iodine and thus served to act a8 a control, 
and oarrier-free Iodine were given by intramuscular injection at the erne 
time, the animals 
their uptake of Idf. The fallowing table summariaas the everage results 
obtained in these two series of experhents. 

a8 Inert Iodine 

crificed four days later, and t:-e thyroids sssayad fa? 

TABLE I 

The $ Uptake of 1l3I by the Thyroid Gland of the Rat, 4 Aftior 
+-he Intramuscular Administration ~f' Carrier-Pree 1331 and, IygTContai:;- 
zrtg 1, 10, and 100 mgm per kg. of Body Veight. 

I_mmn 11277<% 10 rlKm 11mW. $00 mm 1=kr3 

Series A 4.82 2,06 0% .a 
Series B 7.46 3 .C6 e99 32 

As can be seen frm the table, a verq sharp decrease in the 
amount af Iodine accmlJated by the thyzrroid takes place as the dosage of 
of inert Iodine increases. 
with as much as a 1OC me. of inert Iodine per kg. a quite significant 
amount of the labled fodine is cnpcble of enterin0 the thyroid gland, 
Another intere:;ting observation is to he rracie Tram these results, mmely, 
that the amount of Iodine taken up by the thyroid of the nnkls receiving 
no inert Iodine is surprisingly Icw Tnen cmnnred to figures given by 
ChaikofP (CH-2257). 
free Iodine are camparable to the flgmes secured at Chicago in st-dies 
where carrier-free Iodim v;as ndcinistored by inkidation. 
this factor is dw to the possible pwsenco of cuite appreciably quantities 
of Sodine in the diets employed kere end at Chicego, 
in the other groups receiving vsrying amounts of inert Iodine agree aw- 
prislngly well with the empiled ktn given in CZ-2257. Ye are nom setting 
up new group of anfnals nhicb 952.1 receive at xekly lntemals the three 

Emever, it is rather sierdTicant that even 

There relatively los! uptakes by the thyroid of carrier 

Ye suspact that 

The uotake observed 
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dosage levels of berf Iodfae employed h8re far a period af four weeka. 
Cbe week after the last administration of brt Iodine, the animals, to- 
gether with the approprhte number af controls, will be @veri the carrier- 
free Iodine. These experiments are being set up far the purpose of &termin- 
ing the blocking effect of repeated doses of inert lodine. This vis1 dup 
licate the situation which would nornnlly exist nhere personnel exposed to 
this substance would be riven prophylactic protection by the administration 
of inert Iodine. 

3, Smoke Studies 

A aeries of smoke studies, in which aerosols containing fission 
product have been produced by a new procedure, are reported in another 8%- 

tion. In addition to thase experhients, a series of studies am now under 
my in which Uranim-free fission products without inert carriers, wffl be 
volatilized by means of a carbon arc and rats exposed to the resaltant 
aerosol in tb usual manner, 

4. R.01 ectsd Studies 

The soil, Smoke, plant, and radio-Iodine sfudles are to be 
continued, . 

. 
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R, R. Spencer, Chief 

BI(L(X;IC ACTION OF X AM, WiA RAYS 

I. Continuous exposure far 8 hours daQ 

-*.I1 r). 
Approximate total doses: 
(Acditioml acute exposures not added). 
Rabbit8 (daily doses 8.8 r, 4.4 r, 2.2 r, 1.1 .r, and. 0.11 r) . 
Appraxbnte total doses: 
(adciitional acute exposures not added) 

n nal mice and Puinea ~kger ( daily doses 4.4 r, 2.2 r, 1,1 r, 

3350 r, 1675 r, 840 r and 88 ro 

550G r, 2750 r, 1375 r, 680 r and 68 r 

Tern emerimentg 

Mice: 
16 and 111 months: 
12 and 10 montb: 
8 and 6 months: total aose~ 90 r, 45 r, and 12 r., 
Inbred guinea pig& of family 2 (daily dose 8.8 r) total dose 740 r* 

The followixp table gives the survival data on the experimental and 

(daily doses 8.8 r, 4.4 r1 and 1,1 r). 
total doses 1C20 r, 510 r, and 120 r. 
total doses 6X, r, 31C r and 70 re 

control LAFl mice. 

Due to the small number of anini,als in each group it is dsficult 
to draw conclusions especially as infectious and sever eczema favoxsd 
certain cages. It seems, however, that up to and including the -1.1 T 
level the average life span of both sexes is not shortened, 
surprisiig that this seems to hold true for the 1.1 r level, as them 
exists an increase in the bzidence or" malignant lymphoma and as ovarian 
tumors are induced in all ~oups of' 'chis level, The life span ctf the 

eroucs on the 2.2 r, 4.4 r, and 8.8 r levels is definitely decreased, 
ibis; hovever, is mainly due to the increasing incidenae of mligant 
lyrrphcrr.a and ovarian tumors. DUE to this increase in turnor inciderrco 
it is extremely clif'ficult to dram general conclusions from these data 
as to the effects of chronic radiation on life spn if no tumors are 
inducsd, 

It is 

Survivel data for the hybrid guinea pigs of the origiml expri- 

All rabbits are alive except om (exposed to an acute dose of % r) 

ment are essentially the same as those given in the February report. 

which died of intercu;*reli', disease 9s -pe~iously repor bed. 

Qmkz the mon'ih 3 nisa c"ed ~x3 6 vere ki13ed i:i m,o=.2xmd cwditiccn. 
TYO of the 3 mhich died kid severe eczem and one had polycystic Itidn$ys., 
All y?re males, 2 exposed m the 1.1 r lmd nr,d om DE tts 0.11 r 1mcl. 
Three neles and 3 females mere killed and autopsied. One of the riles 



sa Initial numb1 Lanripors Animal Grow age 

Control (I) m 
Control (I) f 
Contxol (XI) m 
Control (11) f 
Acute axp. 12,s r m 

Acute exp. 50 r f 

f Acute expo 12.5 r 
Acute exp. 50 r m 

2 3 

none (:z $) 

8 8 
8 4 
8 3 26 314 
8 2 26 314 
8 4. 
8 2 
8 
8 1 29 

0.11 r m 8 
0.11 r f 8 
0.11 r plus acute exp. 12.5 r m 8 

5 28 
3 28 
5 28 

0.11 r plua acute exp. 12.5 r f 8 e 
0.11 r plus acute expo 50 r m 8 1 
0,ll r plus acute expo 50 r f 8 3 
1.1 r m 8 3 
1.1 r f 8 2 
1.1 r plus acute exp. 12.5 r . m 8 none 

28 
28 
28 
26 314 
27 
(26 3/41 

1,l r plus acute exp, 12.5 r 

1,l r plus acute oxp. 50 r 
2,2 r 
2.2 r 
2.2 r plus acute expo 12,5 T 

1,l r plus acute expo 50 r 
f 8 4 27 
m 8 5 24 314 
f 8 3 26 314 
m 8 2 27 1/4 
f 8 6 
m 8 none 27 (27 P 

2,2 r alus acute exp, 12.5 r f 8 
2,2 r plus acute expo 50 r m 8 
2-2 r plus acute exp. 50 r f 8 
4*4 r El e 

1 27 1/3 
2 27 - 
1 27 + 
1 27 h 

L.4 F f 
4.4 r plus acute exp,; 12,5 r m 
4.4 r plus acute exp. 32.5 P f 
4.4 r plus acute exp. 50 r Ip 

4.4 r plus acute expo 50 r f 
8.8 r (300 r) m 
8,8 I? (3CO T) f 

8 1 27 213 
8 1 27 1/3 
8 none (27) 
8 none .. (27) 
8 1 ' 27* 
8 2 27 2/3 
8 1 27 2/3 

8,8 r (680 r) 
8.8 r (680 r) 

m 8 1 27 213 
f 8 2 27 2/3 
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wes exposed on the 1,l r level, it showed at autopsy malignant lpphc4na 
of the spleen. The second v;as exposed to 680 r on the 8.8 r level at 
the age of 3 to 5 months, the min gross finding ms polycystic kidneys, 
The third had received on acute expcaure of 50 r in 5 hours at :he. age 
of approximately 5 rionths; it shoved grossly at autopsy eczema, mphritio 
and an abscess of the preputial glmd cmzon in old males. One cf the 
females that vas killed and autowied was exposed to 0.11 r, it shomd 
grossly malignant lymphaca; the second one mas exposed to 0,11 r and an 
additional acute exposure of 'jo r it showed grossly ovarian tumors and a 
subcute.neoua tumor of the left pectaral region; the third was exposed to 
1.1 r ana an additional acute exposure of 12.5 io It showed grossly bi- 
lateral ovarfan tmors, 

1% vas reported last nonth that the experinental strgin A mice ex- 
posed on the 808 r level and killed and autopsied at an average age of 
11 months after a total dose of. 25QO sp shoved an increase in lung 
tumor incidence mer that of the controls of the same age, The exam- 
ination of the histological materiel codinred this. 
incidence of the controls ms approximtoly 50% (corresponding to that 
tound previously by Heston for strain A mice of opprahately the ~ms 
age) while that for the experimental anhsle 
Furthermore the average number or nodules of the controls with tmors 
was 1.23 Thile that of' the irrsuisted mice mas 1,"3, 'This difforrxce 
is statistically significsnt, 
sice ere the most susceptible ciaircale known fm spontaneous lung tmors 
and that the incidence of lung 9umora will increase considerably when 
e, gag carcinogenic hydrocarbons are injected subcutaneously in doses 
of a fraction of a milligran~ 
the presence of the hydrocarbonc, in the lungs 02 these mfco by spoctTo- 
grapM8 onalpis althowh this EetP-ad .;rill shon .Lhe presence af GS little 
as 10 The chronic dose to nhictn these 
I,IOUS~ lungs vere exposed ms 250G 1 given within npprcxhately 300 days, 
a dose to vhich lungs of nan will hardly be exposed cfironicallg. 
zidering further "Ut  an is ccmidexeble less susceptible to spontaneous 
1- tumors than mice it c2n be stxrhd 3I;IPh reasonable certainty the ths 
inczaaso in lung tumor incidence prcduced by chrcnic imadiat'ioa ia am 
xi11 pro'oabLy be mtremely light and my not evm bc detechbls. 

The lung tmor 

op.r=razrizete?,y 75%' 

It lsuvt %e emphasized that strain :: 

It is impossible in this case to detect 

gme in oile pair of' ~OUSO lungs, 

Cow 

Counts of pramordial, gtxiq, arxi atretic follicles in serially sea- 
tionad ovaries were aade to ascertain whether the dscreaae in litter size 
fa esrkain group of i.mrm&+,ed breeding W1 females was dua to a decrease 
in the nuinber of' follicles present or to chramosmal changes (dminant 
lethal mutations) . Counts were snaiae on the folloving groups, group ra- 
ceiving total doses of 8CO r ana 'i7G T at the rata of 8,8 r per day and 
a'; the -ate of 8.8 3: per 8 hours per day and the group receiving a total 
dose of 770 r at the rate GI' 4-4 r p~ dayo Tha resul%s am presontod in 
the folloming ta'de and iodicote that -the reduction in Ettw size in tho 
7reaent experbicnts could he dce to a ?eduction An tfie climber af Pollicle~ 
present, For comparison counts rihich nave been made on aom.sl rat, mrios 
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Table I1 

0 os8 
Rate 

8.8 s/dag 

n 

n 

n 

8.8 r/8 hr# 

n 

494 

- 

rota1 
Dose 

a80 r 

n 

770 1' 

R 

880 r 

770 r 

770 r 

- 

Average 
Litter 
Si= 

2.6 

- 

--- 
6.1 

..*..I 

2.5 

5"O 

2,6 

No, of 
Animals 

6 

9 

8 

13 

3 

2 

2 

7-9 

12-I4 

7-8 

13 

4-7 

7 

e-9 

clmie% 
pensor- 
dial 

0.16 

0 

0.37 

a 

0 

0 

0 

Grow- 
fag 

2.5 

0 

9.8 

0 

- 

4.6 

2.5 

4.5 

0.66 

0 

0.75 

0 

1.6 

2.5 

3 
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Indicate the presence of appracrhiately 35,100 ova in both ovaries at 
birth, 11- 10,CCO at 23 days end 63 days, 6,(00 at M days and 2,000 
at 31 months. (Biology of the Laborttory Mouse b, the Staff of The 
Roscoe B. Jackson Memorial Laboratory, Chapter 2, 7 
1x1. Hematoloq 

mice is the same as previously reported, 
slight and may be due to disease or tumor formation rather than a radia- 
tion effect on the hematopoietlc systm, 
varies between 7 and 10 mi13icm aith the exception of the 4 surviving 
mice of the 4.4 r per 8 hours level. in which it ie slightly lowered 
(!j06 to 7.6 millions). The platelet count of the controls and mast of 
the experimental animals lies between 800,000 and WO,QCCo 
of the 1.1 r and 2.2 T groups hva counts as low as 5QC,OOO, on the other 
hand the four survivicg mice of t,'m 4.1, r groups {totall dose 3350 r) 
have platelet counts within the lhits of %he controls, Totel mhita 
counts are high in many anare3 especially .the malea (lQ,OGO) frequmtly 
associated with 3 high neutropkil. count. 
:nhite counts (30,COO) with a lymphec,vtcsis indi.cating lorakemia. 

The blood picture of the surviving control and experimental LAF1 
Differences observed are 

The red count in all groups 

Sane aninals 

A few nnbala shovi high total 

The blood picture of the surviving control and experinentsl hybrid 
guinea pigs is as follows: The 0.13 r ad the 1,1 T groups and thme 
ex-msed for 1 or 2 months respectively on 310 $,E3 r per 8 hours level 
~hom a bl-od picture caparable to that of tha controls, The slight 
decrease in nunber nf platelets of some of the anb31s of the 1.1 r 
group reported last month ms not observed this month. tno of the 
animals of the 2.2 r'grclups show loacred red counk? beO to 3.6 mfl'*ionS) 
and lowered ?latelet counts (lSQ,GGO); in the remaining animala all counts 
ore normal to slightly below normal. 
the 4.4 r per 8 hours level cacnts rance as folions: Red count 3 to 5 
mClien, platelot counts 26,CGO fa i11.0,OOO and total white coun+,s 2000 
to 9320. 

In the 6 surviving guinea pigs of 

The iA'red guhea pigs, exposaci 03 the 8.8 F pr 8 hours level (*total 
dose 740 T) snow normal red counts, lcvered ylz'ielet col;~ts ,(lOGC,OC3) ma 
total white counts between 3,OGO ant- 4500. 
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Tiasuee have become available far histologid study on the fdllm- 
irg mice. 
appragimately 5800 r); three on the 4.4 r per 8 hours per ay level 
(total doses 2800 to 3000 r); five on the 2.2 r per 8 hours per cby 
level (total doses L$OO to 1500 r); two on the 1.1 1- 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 eontrol 
animalso 

On0 on the 8.8 r per 8 hours per day level (total dose 

Earlier in the experiment lymphmas were seen moat frequently In 
animala expoaed on the 818 r, the 4.4 r ana the 2.2 r per 8 hours per 
day level, while the incidance in animals exposed on the 1,1 r and %ho 
0.11 r per 8 hours level ms npproxinately the same as ifi control ani- 
mals, This order of incidence is now ~~everaed, supporting the thesis 
originally set forth that the effect of the radiation is to decreaes 
the turnor demelopnnent time or "latent period" and henos cause them to 
appear at an earlier age than they aotlild spontaneously. This suggests 
that these lymphomas may not be prharily indwed by the radiation, This 
is in contrast to the hypothesis that leukemia in mice is primarily in- 
duced by the radiation. The possibility exists 'that a mere reductias of 
tumor developen% time of ffspontaneowasfr leukerria plays a3 inportant role 
in the induction of so-called rat%ation leukemia. 

Loss of follicles in the ovariee, with the developolent ciF ovarian 
tmors continues to appear without exception in animals exposed on the 
8,8 r9 the 44 r, the 2.2 r and the 1,l 0: per 8 hours pes day lejels. 
These chnges beve been sbseved on the 0.11 r per 8 hours per day lave1 
orilg in those anbals that received io aduition an acute expoauro of 50 s 
and recently also in 'chose aninalo that received in addition the am%@ 
exposure of 22,5 re 

Definite testicular atrophy cor-times to be seen o;dy in animls 
exposed on the 5.8 r and the 4.4 r Fer 8 hours per day levels. 
%hat hsd been exposed on the 8.8 F per 8 howrs per day level- fbr a Low 
dose of appfoximately 50CO r and hed bees removed fran the field thwe 
month! before autopsy ahomed active sprmatogenesis in the tentis, Thiu 
indicates that this tissw, though sewrely damaged Over an &ended priod 
of time, can recuv3ro 

One movs~9o 
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Four patients with arthritis and one with chronic myositis wc-e ex- 
posed to total body x-ray at 1000 EN. Approximately 20 r at the surface 
of the body was given daily until throe of the patients received apprcx- 
imately 300 r and two patients received approximately 280 r. 
to careful clinical observation coanplete blood counts were done on the 
patients before, during 2nd aster the above treatment. 
tons resulted. 

In additioL 

No untomard symp 
Clinical and laboratory observations are still in progress, 

The x-ray therapy in this group of j patients was ccmleted only in mid 

In all a n;oderation reduction in the leukocyte per mm3 
November 1944,but a few significant alterations in the hemtological pic- 
ture have occured. 
was apperent at the the the therapy was cmpleted or nithin two preeks 
thereafter. This represented a reduction in both neutrophils and 1yrr:pho- 
cytes but prticularly of lymphccjrtes, In noce vas a reduction of leucb- 
cytea per nu$ alarming. The loclcst figure renchod was 3800. 

A mderzte shift to the loft occurred in the neutrophils of ody one of 
the ptients studiad. Tne number d' aonocytes per m3 mere Et thc upper 
limit of aomnl during control obstxmztion and varied considerebly during 
and aPter treztment, In one caSe hovevor an absolute monocytosis occurred 
Rear the end of therapy and persisted for sweral weeks. This'nonocytosls 
probably does not represent the W2s.r,ic31n monocytosis repzted by various 
authors aft= chronic exposure to :.:"ray or radim, but rather th3 response 
of tk underlying disease p-oceso to tho x-ray therapy. 
prcvicus smr;ar;r report3 on ptients treated in a skflar memer b;lt rrfth 
2G0 FA7 x-r3ys, and observed for inoi-e than tl year, found emparable hema- 
tolo ical changes with recovery. 
t,o 3 % me was a Crcquent obsemation in the WtierAs he reFccted, and persist- 
ed for long. periods; the pati~ntc, wcre largely srthritics. 

ijr. R. S. Stone. 21 

The post irrdiatl-on monocytosis referred 

BO clear cut efrect ms seen upm the nmbex- 0" platelets per anm3 in the 

In snly one Fatis& cms the reduction of' the ergLhrccyt3s per mi? 

patiznts report2d here, 
p@r m3 and hemaglobin in grsas pr 1GG cc of blood is ;.other ~Zffi~lsl'k to 
evduate, 
significant. 
thsrapy end reached its maximm three anonrc'ns after completics or %a x-ray 
therapy. 

The ef''ec't cf thc x-ray therapy upon the erythrocytes 

Tkis reduetior, becsane apyarcnt six Reeks after cessation of 

These patients are continuing mder obsemation and a subseauent zcpc'rr@ 
mill be given, 


