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Clinical Ledicinc ~nd ledicel tiesearch
The urinary catalzse on rabbits shous large fluctuctions & 317 bt rebilts
B huaving maxisum citalese vaiues of 20 wra selectel, the uwrlnzx oo, Lie rised 4 L2
. 8 hours after the injection of TO,(KC3),.
) Phosphatase values in rabbit's urine are rore consistonl :
v There is & risz ik urinary phosphatzse a few hours .fter the .
There are ho.Jever so many cources of ensywa contaminaticn (v T
cells, bladder endothelial cells) that it wsudid ve daprerca. HeS!

measurements for ithe carly detcction of T peisoning. A porior
remains the rost reliable test for this purposec.

Bioleozicsl Yescarch Seenic:

Rats which inhaind = swoke consistinz lurxcelv of S5O0 s Qa esethan
with iva praseodymiu“ daugxter retained in their lungs an wvimgs IR

motoricd in torme ol el el W SlRVALy.  ThLE __;iifz ::lrti“t"f Soonoume
2460r/day 4o the lungs. ©S.xiecn out of S0 are stilil olive altol T uiria
Lkats which vere injected with Sr2¥ howsd eniensrve dostruati o noof
bone marrci ot one yeek after s dos? of & m2/Li ' cens s ol
i hanatopoiesis after a dosec of O me/liln,  Lyaphatic tireus vz llooged avs

some ipcrease in oroduction of blood colils

guinea pigs wore treated with 175r. In sho o

epithelium showed slight diuapgs. Tho Iaashasie tiscue glovs

demuge Tor twe dayc, rcivnﬁr4txon was aaplabe Ly 7 d=ia. L;- <
’ ) & o L

thymis, splzen ard lymvh nodas lasted 1IC Govs alveor whicel

plete. In the testis immature cells shiued o copienns )

tion like thnt in the bone mATrIOW.

Mice which recsived daily x-rzdlaztion 0 Ao, chowod !
an initial peried of retarled growth, w second vrv-;‘ Lo, T a '
final plateau pcriod. ,
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LhGeng wore wrrforned me 37 »Lth
S s Inter ot 204, To adin pc ‘tivn of the
‘. t & photpinis bufer pi ¢ and G.5 ev wrige, T
..,Cg Luwﬂ :~s. 30 per cawl su pt‘rc:-,o,.} - Atier temporature
2z of the clonod mancmetors, the H0, wss poured into -
5 Wad foi"ouod for 15 rinutas, CRendings wers taken 'V
: kuowr that F-C. bus o tenls. L\s 0 deatroy catalase
. Ehroszh opsaliey of The nopollisin oivg fegtruction odvinusly denends o3
ction oF v LT cadg nhents eel g Yanss found i l'tsb 1
2o dontrore] da 20 to 30w a2 Togenersl Uhe Ylzures glven fox-
soany et On evnd
tevuisation of wrlnghy phosphataoe was that 4N
. r, nomsly the hydrolysis of ‘):.e:’..:).;pn\,wleln phosphata, i
‘\;.Jl‘ fernizsied Ly Do, Do mnce. 10 cc ol weraral bulfer, pH 9 #
'u-*;:'i, tuon Y105 se o urina, T4 tibes were introdueed into -
and o¥ier femperalire equiliorium, T oce of a susponsion of Ca phenalf
cerpuining 0.5 grens cor 100 ee tator vas dded. The tubes were A
. SRetcr g 2:3:-‘5 26 280 fer 2 Louwre, The indensity of ¢he red color '
- on of phanolphthalaln vos mcasatr'ed in tie Coleman spectrcrhotomete
5500 A, The veluos given ars the exztinction values as given
. aiol itk no chanzea,

FoNst o) conda.ticm &8 t.mse used in the subseouent experments. \¥
t-,. 2 t e ¢bs epbion spcetrium of cxy-hemoglobin from 1000 red colls per cmm,
s tha S Eperialat 14ieht wheeo the maxinun ahsernption of orv-bemoglobin
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3 t rignificantly ahove the norwel wvalves, Eight
. gxve values abeve C.1; one gave s valus of 0.09,
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Lien, They nicl t cove fror necrosis of some endothnelia’ cells from the proximal
tubu*us, Jus Lo opss crpu¢oa ol T exereted through tha (-Jwerull Theee findings

nerly Lo ravhite, 9nJ it 15 our opinion that tuey rmilght not apply to humans, From a
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Table I '
Effects of Urine on tle fetivity of Red Cell Caianlaro
. 1.8 cec, 0.1 M phusphate, pH 6.8; 1 cec red cell catalzse: 1 ce B0 or irrine, Sldz urx
Samplo 02 cutput Ivhivitica

in 10 minutes

cum per Lo ,
I, Enzyme » Hy0 143 j
Enzyme ¢ urine 79.2 £2

I1, Engyme 197

13
™
(@]

3
8
B
[}
(
5
"y
8
8
. ;‘
‘\

I1I. Enzyme + E,0 119
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1, 1945 and Januery 15, 1945, G the abnommalitices nobod nons vend congidared to
be due wo the speelal hezurds,
b

. o o VTV s G ——————

1145882




am et

J
o

H-IT Biological Researcih Section

£. S. Cole, Section Chie?
C. Lzdd Prcsgser, Asso. Section Chief

radiotoxicity of Inhaled Radioactive Cerium, 244 MLH 2154,

300 éay Ce. The rats breathed for ore hour from a ciaxmber where the initicl
ce concentretion in the alr was 1l.25 mC/li. Externsl counts wers made o1 all
the animals after exposure. Eight of the enimals, which were deucd or moriluand
at the end of the exposure, were sacrificed for dose measurcment. It-was Tound
thot the lungs on the avercge contained 41 «c¢ of hard beta zctivity. Thus ihe
jpitial dose rate is given by:

t On December 21 a group of 28 rabs were exposed to an are umdoke of
i
E Qe
¢ D=60 ¥ r/day
, _
i whers G = ¢ of Ce in lung = 4l.¢
. E = Aversge beta energy in MeV = 1.5

W = Lung weight = 1.5 gn

. Du60x4lixl.5 = 24501‘/(183
1,5 '

Of the 20 rats, 16 are still alive cfter 27 days. During that time
they have recoived & total lung dose of approximately 30,000 r. Two rats,
: ~which had lost 30 to 40 gm. in weight, were sacrificed after 8 deys. Two others,
; which were moribund after 12 and 16 days (weight. dropped 80 gn), were killed
and tissues fixed for histvological examination. Several others at present have
respiratory difficulties. iHstological reports not yet available.

e it e

N
!

Histolopical Effects of kedio-Strontium in Ratw, 246 MLH 2531.

This series consists of 6 rats injscted intraperitonezlly with 8=83,

Three doses were given imtrepz:-liu.::lly, 2 mC/kilo, 5 mC/kilo, and 10 mC/kilo.

At one weel after injection, one animal was sacrificed from each dose; at two

Y woeks a 10 mC/kilo rat was sacrificed and at eight weeks two £ wl/kilo rats
: were sacrificed.

¢

"Era
B

‘
RO
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The bone rarrew vwas the rogt 3everalg~d 12 Sl

. . ~gp-zisis in the marrow cavity o

¢ e /Kilc, and 10 mC/kilo, there es .

;'rtiaj AECOVOTY WO& se3n 2t 8 weels afyow !
ol a .

NS LS 1A

N ‘“he lymphatic tissus of the thyims, mesentsyic lyuph pade, ©
yite pukp, and gastro-intestinnd trach suovwed "elwuy GE 1yripiocyis

: ¥ 2 P + 3 St ars dwr oyt x Y avpivrae a At
: Lac in cowe ceess aieo of resvicular cell auclei. Y aevivity was lucroasad
. [y + . N . .
¥ +nd auporoel aitotic figures were ssen in 211 thesc wrees,

ats o e

nE

ereused £ weeks alter 10 mC/kilo and at 1 and 8 weelks alier £ ns/rilo.

guz 42 increase in erythrocyte [ormation one weelk after injection of

izilo or 10 mO.ldilo. There vas an elevetion of granulocyte und negakaryo-
mation in the spleea vith all doses; the latter was most strilking ab

=wer 10 mG/kilo.

bramedullary orythrocyte formation in the red puly of the splogn

e e e v ey

There was slight damage to epithelial cells in the basos of the ciypio
% in the in%estire. Liver, kidney, lung, ovary, testis and papereas shewed rno
sigriricant charge.

Comparicon of Effects of Radiation and Viar Cas Exposure, 362 I'LE 2531.

Nitrogen mustard dissolved in diphenyl ether was injected by ear
vein in%¢ & rcbbits. Tho dose was 0.65 mg/kilo (somewhat less than half the
median lethal dose). One rabbit was secrificed at ozch of the followirg inter-
vals after injection: 3 hours, 33 hours, 3 days, 5 days, 9 days, 1t days, and
£1 days,

‘The cffects noted in these animals were minimal comparad 0 those N
otserved altor intravenous injection o a midlethal dose (5 ng/kilo) of mmustard. "4
Mitvoges vicre inhibited in the spleen &nd lymph node at 3 z2nd 8 hours. Thore
wag increased Iormation of lymphocyhes in the node from 33 hours to G days,. nad
greatly increased transport of small lymphocytes in the sinuses of tho node.

There was no significanr® change in the bonc marrow, thyimus aud gestro-
intestinal tract,

A
‘ Histolosical Rifects of 3inzle Doses of X-radiation, 142 VILE £510.,
[ 4
Twelve guinez pigs were given total body x-radiation of 175 r. Twelve
controls were boxed bubt not irrzdiated. Tvio exporimsntols und two comdrols
wore sacririced at intervals of 1, 3, and S hours, ana onsy zech atv X, 2, 4, 7,7
10, =néd 18 days.
’ F.‘—_:... e L
: ' ~ SBCER
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The lung, Liver, pancreas, yeart,.kidney, gnd adrenals s?gwe@ 20
coreets of tyeatment. I ths gastro-intostinal tract there vas ounly m%}u*.
dégengration in the epithelium, but severe degeneration oﬁ the lwwephatic ilssuc
for tuo uavs; by 7 days conpleto regeneratiorn had occurred. .The?e wes severe
b éénletion of all fowma of lmmasturse colls (excent replcular)_ln the bone Earfor,*
Cs th&mnS. spileen and mesenteric lymph ncde bgtween 3 nou?s anc %O @ays. @;te{ cnls
time vhere wWas camplete regeneraticn, and in thymus and MOSG¥L§?10.%prn 30ce a
10 per ong %o 80 percent overgrowth by }8 dgyﬂ, There war§ lgzlcaULOnskot a
pransierv secondaxry phaso of degencration in the hawateopoiotic oygﬂns sobwaen
4 andg 7 days. The mature cells of the bome marrow, i.e., rod 2Llidd Ce ls~and )
éranulocytes, wers not divectly affecved by treatment, but vheir numbor; decreased
tecause of lack of replacawents. In the testis, the immature cells {primary spors-
metoorses and spermatogonia} showed a degenerative and regeneravive $squuicd YOIy

-

15xs that observed in the cells of the boae marrow, but they regenarated fashor;
the susventacular and interstitial cells Gid not degenerate. As a comsequence &
4>z changes in the numbers of immature cells, there was a temporary decyrsace in
tme nuaber of mature {orms { spermatids and spermatozoa).

P

»2rects of Daily X-radiation upon Growth in kats, 142 MLH 2371.

fnalysis of weight data on mico and rats, which recoived daily x-radia-
tion, is noaring completion. The data on rats and mice which received relativaly
. high dully doses, show a short period ufter the beginning of daily ireatment
during which growth continues and thercafter a precipitate loss of woight uatil
the group dles out. ‘

The weight and mortality responses of mice (ABC male)}, receivirg 20 Ir
psr dey, present a good picture of chronic injury. Examination of the growth ;
curves of 20 T animals and controls (12 in cach group) shows three phases of ‘
chronic X-ray response. Results are presented in figure 1.

: The first phase is typically one of somewhat retarded normal groweh, g
This phase lasted from 65 to 90 days after the beginning of treatment. The !
gecond phase, which was then entered (uite abruptly, was a period of slow welight i
loss, during about 60 days. During this phase, the irradiated animals lost about
ons grom par monmtk. The third phese, was a plateau period In vhich the animals
held a concbunt welght. It is not known how far this pleteau nmay extend, because

+he records have now been carried to only 180 days. During the entire 180 day
period, the control animals have gained weight.

The obvservations reported above hold for 3 of 4 experimental grouvs of
12 animals each. The rigures presented here are for one of tie 3 groupe and are
N typical of 21l. The fourth group, is atypical in not showing thLe seccnd phase
: of weight loss and also in that the controls show abnormally rotarded growia.

~1

Tigure 2 gives the regression of experimental on control weight. On
the basis of a comparison of the initial slope of the post-~irrzdietiorn pericd
with the expected slope in normal populations, we estimate that the experimentels
arc growing about 80 por ent as rapidly as the controls. That is, Ior svery greén
geined by tho controls, the experimentcls gain 0.8 giv. in the first 60 treatment”
3zt Ohe arrow in figae 1, indicetes the point at which the transition fiow "
tLo first to the sescond phase occurs. Thisz point wes datermined from the rexress—+
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111 Lodiea) Industrizl Taszerde fection

Poisonnel Monitoring: Bete (241 MLY 3350); Gamma (241 MLH 3360)

Todgo leters: Moasuromenats irom 1970 indivicual f1ilms indicated
no individual with greeter than 0,6r per weok,

Pocito: MNeters: 2841 readings for the month of which 16 indicatad
exposures greater than 100 mr/day but did not oxceed the weekly tolorarce.
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