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- s ,mﬂhﬁm Hevetopmnt adfdie dinin-reucting pile.  For this reason a portion
o e st ;ﬁsmmﬁ,gmdhmd {ry-the Clinton pile was set aside for anima!

st Marasr the liazards which plutonium might present to
oan. Jo Ninodh, IRGY, I myz. of plutonium were made availsble to this
‘abarmory-For sl oty freom: the frs: productior of the Clinton pile.
Lster grudvre were unhresnieon st the Metzwu-gmax Laboratory, University
o, Chicagy 0 mmdise Soaw Yamas {33, .
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muetian v It mmegptating the -4 hvidravide from the origingd Puh
sty o hearragn e predipitate in 647 x BNO. The + ¢ piute
i voas peetares Heopndanm of the PaOs N, with dichromate. The
piutonir. wer nrecpitutet sv sadium plutooy! acetate, the preparation
dissolved it BT, uub mmr prmcipitaied ag XaPuO:Acs.  The precipitate
was aesir Qe bvell i BCT amd the plutonium reprecipliated with NaOH.
Fiuad 7, Gan jmesdiptiet wassdissolved 0,45 ~ 1HCL -_
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The saluticns omtaining the three separate valence states of plutonium - ;
e tustest qralitativaly by a spatrgpbotometric pv'bod and each was . - animsi- -
o] tep cimtadie: Bew than: 20 per eant of jiteniy-- bﬁofmdm‘“ﬁk wet, o
stnttes: caling: thass the ane spe-ifico’ly desired, Mltocklohﬁmenn- - tonfum, alf -
ol agyrro-taky 2 mg. of plutonium per: e = N ir.
m&m“mmnﬁmw-ﬁmhm 2.z known amcs

tBerpiE tu 25, ant they contained a2 --invwtely 159 of plutontrm percs, . setive anc:

~" Wikntion 88 Raty—Owing to nutritional and .ietrbobe similarities pwiotsine.”
tenrecses, ther amriimall chowen far this work was the rat. The three phtonium tonjum w - .
s M v s dimcribed above, were tn—edietely adniigl 1ed to rats In -
mmwmdﬂnmmm@mmm n &80 perecc
l ugticn, they were washed with 0.01 x HCI before use. In spite boiled off, .-
d:‘tﬁsgvmxﬁin,u.—hbk difficulty was experienced with plating, was disso’ -
eapueiallic witli respect to Pu in the 14 state. However, the eynipsrunt 5
R T m_umaayedfcplutmmmaduthtﬂumddm solution +
af IRa. inlbuiuintered to the rats could be Jdeti.wined. o i

Mam&tﬁmemml-achmmjectedmthupmmmtdy w of the an: -
eafPrintts  _nierly in the left leg, the Pu solutions being employed -
tix e thirees valence states 3. .. ted above. Fallowing this, groups of rata d’tmue £ -
e Frwef 3t 4, 16, 64, and 256 days after administration of plutonium emitting ¢ .

Iy thee %, 4 soxd’ 4-6 valence states. be checke
Thiree groaps of mats were given plutonium in its three valence states ; radioact:~
araily smt —~rifioed 4 duys later. 3 «al prop~-

The exeoetn. were collected from all groups at daily intervals. In order the =4+ .
o reeinee the mther laborious plutonium assays as much as possible, the 02cc
urtoe: muf feees were poaled for the following intervals, 0 to 2 days, 2 to 4 The cone -
dves £t § duys, § to 16 days, and every 8 days thereafter. When the we I T
mwinwie gere - whiepd  the organs removed included the hver, kidney, ' #®Prmais
s|perns

o, qpiomsy vraels, skin, strenach, large and small intestine together with ~
i oewnin, hene, Inng. brain, and blood. The left hind leg, which wasthe | tor
s af Iar a-huinis~tion, was removed and assayed separately ~ 3 platinu-

1. axder tn dersrmin- the percentage of plutonium remsiving unabsorbed. amoun: o
Tomtes.. spieen,. muscle removed from the uninjected right leg, stomach, were adde
sl e fnrge ~ * ¥° -, lungs, brain, and 3 to 5 cc. of blood obtained by the LaF:. -
hemr: . “rvm wers pooled for each group. In the case of bone, the un- The &<
ijpeteet: rights leg banes were asayed separately fram the rest of the = uptildry =
siindercen,. Theshinmed. .- - |, which consistad of the rest of the skeletan, =~ The pre:
ool fat,. senf Blond, was dried and ashed as a unit. The skeleton was  adberent 1o
sy adf.mr this by Ttiuy the ash through a fine screen. Theplutonium  tentr i, e
cemteat: of Botli of these portions was determined. The plutonium present Precipitatec -
imthissall, nok mcluded in the skeleton, is Listed under “balance” in Tables somewhat
B, HY,, sl ¥ sfter the caleulated plutonium content of the muscle aystem | um used s« .
off thee amitnal Badf been: subtracted from it. : from the as
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T " while wet. During the first part of the experimental program with plu-
. tonium, all of the tissues were ashed in an electric muffie following s pre-
. Fymingry drying at 150°. Several determinations were done in which a

l " The tissues were assayed in the following manner: Immediately efter the

animals were sacrificed, the organs and tissues were removed and weighed

known amount of plutonium in its three valence states was added to in-
active animal ash, which was brought up to a temperature of 500° and
maintained at this level for 24 hours. No measurable amount of plu-
tonium was lost from this ashing method by volatilization.

In later studies the tissues were wet ashed with concentrated HNO, and
30 per cent H/Oy.  When the ashing was completed, all of the acid was
boiled off, leaving a white ash. Following either wet or dry ashing, the ash
was dissolved in & solution which was 2 x HNO, and 0.2 M hydroxylamine.
The final concentration of animal ash in the nitric acid hydroxylamine
solution was 20 mg. per cc. 0.5 cc. of the solution was used for the assay
of plutoniura.  Duplicate assays were made for every tissue and the details
of the analvtical giocedure were as follows:

500 v of La{NO;); in 25 microliters were added to 0.5 cc. of a solution
of tissue ash in a 2 cc. centrifuge cone. (Because of the presence of a-
auitling conteminants in some of the La(NO;); available, the latter must
be -herled for @ emitters by running blanks on each batch received. The
radioactive contamination present is believed to be actinium, whose chemi-
cal properties resemble closely those of lanthanum, as well as plutonium in
the <-4 state.)

02 cc. of 6 ¥ HF was added and the mixture stirred with a platinum rod.
The cone was then centrifuged at 6000 r.P\. in a small centrifuge for 30
1t v« The cone was removed and the walls washed down with the
srpematent solution.  The mixture was centrifuged for 3 minutes and the
sapernatant solution discarded. The precipitate of LaF; contsining the
plotonium was then dissolved in concentrated nitric acid and transferred to
a platinum dish 1 inch in diameter. The cone was washed with a small
amount of water, and this was also added to the dish. 2 drops of 6 x HF
were added to the solution in the platinum dish in order to reprecipitate
the LaF; and the plutonium,

The dish containing the precipitate was gently warmed on a hot-plate
until dry and then flamed to a dull red heat for a few seconds.

The precipitate was found to form a very thin even film which was quite
sdherent to the plstimmn. The a-particles from these samples were
ecrmted, each sample being counted twice. It was found that the LaF;
precipitated from the diluted ash samples of bone, feces, and urine was
somewhat more bulky than would be expected from the amaunt of lantha-
gum used a8 & carrier. A large series of a-particle measurements was made
from the ash of these three types of material, and a relatively constant
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to the fact that the remainder of this extrineous muiere 5 o
cipitate would have necessitated u rlov unc laborions o fenton
cedure, the appropriate correction fuctor was applicd to these sampie-

Tantr. 1
Deposition of +8 Plutonium in Tissuer of Rat afte- futran. .. -
Llf.’ i(’
The values given are in per cent of the dose Averape vioe o
time interval.

! ¢ days Z 10 day: PR .

PIr cenl ' per cOnl  FEr L(OND f00 CERD O pP (e R T AN TR .
PET O7EAR  peT LM, T OTFAR TP L8 LN SoT gm0 Seapp c ce 1

Lungs ........ ...... 1 0.65' 0.04 0.6 s o il 1]
Spleen... . .. ... 0.08. 0.13 .03 L0 02Dy L -

Blood...... ST 045 0.0 0. ez dn
Liver... S I 014 0.8T (.12 - v -
Kidney U %< 4] 01N elin T T 4 .

Brain . . . ..... i<0.01* <G.00 <oul <o) < 5. i < D -
Stomach .. .. o 06 002 063 ¢ < R v
Intestines .. ... o 02 <n.m oL e, R
Bone. . .. . . 0.8 18T LAt ) -
Muscle <.l T lTe

Balance . 2 .
ief:leg 4 .
Skt .. .. ¢.6L v 035 u ’
Gonsds.. C. 1,
Tail . .. o ) L.z

I
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Uripe ... ... 1 ¢ T
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Actual recovery ENNN S L .-

* Althougl samples 1o thas e ot xe e 0 L
ncasurabie amounts of anetivity the L0V Ty T Ll
tot significant to more Uil iv o deetinn g

Bone radioautographs were prencred 0 uude Jone . omis s
by techniques described elsewihare UL Tles et D e o
sacrificed at iotervals ranging iroh & (o 230 Auds wWiCD WITGILGs. e
administration. Doses ranging from 13 1o 23 ¥ were used.

Results

The average value of absorption of p'ntonium in esch of its three v .

states from the gastrointestinal tract was found to be 0007 pei eente Loy
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. of plutonium in the tissues of the yat-when' ldmlﬂou»i in'the +3 m%

. emmes .........., .y aire

mluemaybeemlowe anontismd\msiprmsﬁlyupon tbehmxud
zhemuv:tydthnmﬁn;n;,\MMmdﬂu 5 Uy e(dwo-
grams of plutonium’available for thess stwijef <

Daummhdhhblu!mdnvhhhﬁn

These studies were oarried out for'256' days alter ah.dnl fiation of thé.
plutonium, as were those involving the +4 and 48 valence states. It ean’
bemfmmmmmh-ﬁondhbhlm+8ﬂutmiumhoﬂypctly
abaorbedfmtheimeeﬁmau.ﬂpumtm-‘nmvu4dzylmd239a

T TA)LII! o
Deposition of +8 Phtaum 1] ﬁumofkacornddjor Rnnu.l aad{or
Unataordsd Balance at Injection Site
Average values for three rats at each time interval,
thn | udp Wlap . ean
por vt | gor ot por ovut | gor ot por cont | gov cont  por et | pov vt
P orgen por gm. Jov o pn. pororges pur gm. gor orgem' pur gm.
Langs................. 0.32] 0.235. 0.26 0.22 0.15 0.09 0.11 0.08
Spleen................ 0.50; 0.82: 0.40 0.68 0.38 0.0 0.32 0.64
Blood................ 2.8¢| 025, 0.8 0.09 0.7 0.02
Liver.. ............. 7061 0.88 3.8 0.62 2.94 052 1.41 o0.18
Kidoer.............. 1.89] 1.13 0.44 031 0.46 0.32 0.47 0.28
Brais............... | 0.03] 0.02 0.03 0.02° 0.02, <0.01 <0.01 <0.61
Siomsch............. i 038, 0.3 0.3 0.09 0.01 ; .01 0.14 0.05
Intestines......... ... 1.58! 0.06' 1.02 0.13 0.14 <0.0f 0.18 <0.01
Booe................. . 08.1 4.04 82.6 ° 499 521 3.5 46.3 2.98
Moscle................ .15, 0.0¢ $.38 004 471 0.05 2.5 0.3
Sin.... ............ 3.85° 019 27¢ 013 0.8¢ 0.03 030 0.1
Gouds.] : » 0.26 0.09
Tall.... ...l ; - - 2.8 0.4 '
Crive..... .ooono... ; 0.69 | i 0.8¢ 1.67 1.69
Feees... ............ | s6s; |3z .S | 46.6

cent at 256 days. The largest portion of the material absorbed is deposited
in the eleton. Liver, kidney, and spleen were the only other tissues
svaminad which cont=ined relatively large concentrations of plutonium.
The excretion of plutonium occurred primarily in the feces. In Table I
the same dat.a are pmted with ooua:uons‘ fo: recovery and absorption
’Thueeorrecud values were ob‘-'ned by edenhting the relstive amounts of
plutonium present in all of tho tissues and exoreta, exclusive of the plutonium remain- -
ing unsbsorbed in the left hind lag, and the amount of plutonium in the balance less

the calculated quantity present in the blood, muscle, and carcass. This type of
extrapolation, which attempta to eorreet for the amount of unabsorbed plutonium

s



Tables Inand danmstmh the deposition of pluwmummﬁxem
&theratwhen w!mmmeredutbe +4 and +6 valence states. The
%; - ¥ gorrected valuss are given in F Tahles IV and VI, ;These Mm.anihuo
L .inthe+31d¢umdemam«m: |
I of the ‘woft, tissues, 1 thc livet, . :.

Ccntir ¢

: mvdunngonminwmtouhodm Amnlneﬂouhmnuu o
each time interval. , o :

15 days . Mbdeys .
n“‘)na-t por cond rn-' ’-.“]na- o cont ;: =
LODES. - onveeeeene e <0.01} <0.01 ©0.01 ,eoz 0.03 0.2 00z 0o
Spleen...coooerenees <0.0l <o.m - 6.0l 00K 00& 0.07 0.05 o2 it
BROOD. oeerrneeneee 0,08 <000 0.0 0.0 004 O.0L .
Liver.....ovoeeee.--- 0408 <0.01 0.19 0.03 0.86 o o
KidDey. ..o oeooee 0.3 002 O 8 o0.04 6.0 e i
Brain......-- - " <0.01] <0 olf <0.01i <o.m; <0.01’ <o0.01, <o.en am 3
SLOMACH. . oev- - <0.01] <0.01] <0.01} <0.01 <0.01 <o.ol <0.01 <ol 3
xnmziw...........,l 0.05 <001 0.05 <o.ox§ 0.11 <o.on oo7 <08l §
BODE...aes oeeen } 1.44 0.08 2.8 0.4 129 O ns oe 9
R 0.03 <0. oxi 0.08 <0.01 €.63 <0.01 0.5 <06l ¢
Balanoe..oor ..o 238 b1 A X . o.a z
Left leg.ovve-onnnnn- 958 | 81.6 e8| - 2
P <0.01 <0.01 0.06 <0.61 .17 <0.0L o.zt% a.u z
Gonsds......neenee- <0.01. <0.01 c.n% 0.0%
Pl enenannneens , X - 0.84 0.1% .
DriBe. anenenneeens 0.01 0.04 o. o.e.. .
Fetes. ... oeeennenen- | o] i o.:;: ‘ £.70, 9.52 ;
M .—-——.:_——" . -
Actual recovery . ..} 100.0 | i 91.8% ? Q;3i A 2.9 i
' ¥
ever, their concentration of pluwnmm per gm. & averaged from ane-fifth w0 é
one-tenth that of bone. nespondm;oonemmtxmdphnmmn -
theotheradtussueswasvewmuch]ess. <
]
pruent.lppuntobethebutmethodoﬂndlmthmn nnhnrehdnwd f
this substance. Tmobemdqwthdpluwnhthmmwm- %
mmdtobepmentinthebloodmdmuchdththhhpu 1 %
the amoupnt of the injected solution vhiehumvmtdhyondmmtd amputa- ¥
w

tion and remained unabsorbed.
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I-‘orallgmuputhllbenotedthatthecormcteddatashowthaﬂhemu&

. poapparent and significent difference in either the distributiotror excretion -
" of plutonium in its three valence states. “Thisis demonstrated in Text-fig. 1
. "-which shows the relative proportions of the absorbed plutonium in the -
“thres valence states in the excreta and in the skeleton. Their similarity -
Mphtdmdshhtbobodyinthemvalencemte,m-

“woggesta
gudlenof the valenoe state in whic)x it was administered.

'ruu v

DLmh d -H Plvmm... in Tissues of Rat Corrected for Recovery and for
Unetaciled Balance at Injection Site

Awwlufoﬂhmuunmhummurnl

‘o win | e ' 25 days

pov cunt | por cont | pov cont | por cont | por cont | pur ceal | per cent  gor comt

PP IR Jor . puv orgen puv gm. for orgen, por gm. | er orgas pev gm.
Loags..ooooennnaos 022 017 0191 0160 0.151 0.100 0.00 0.04
Spleen................ 0.331 0.30! 0.32 0.95! 0.15 0.3¢ 0.2: 0.53
Blood...ovooceeees 2787 0.2 0.19 0.01] 019 o0.01 ;
Liver. o oeeennns 440 039] 603, 0.95; 272 039 1.7 o8
Edney .. .oemnanennns 1.6 110, 2.54: 1.27: 0.49 0.2 0.31 0.13
Braid..ceceeenannnn- 0.0¢ 0.03 o.oz, 0.02 ; <0.01' <0.01 0.04 ' 0.03
Samach. ............ S 011} 005! 0131 0.06° 0.05 0.03 0.0¢ 0.02
Intestives. ...........) 2.7 0.28: 1.59; 0.16° 0.15 0.04 0.31: 0.02
Bave....... 793 ! 4.40 69.3 | 4.44° 62.7: 4.09 0.3 2.63
Moscle . .-coeeaeen | 1.6} 0.02; 2547 0.03: 3.06 0.3 2.3 0.02
SKI.cooeeeeoneenens 0.22° 0.03; 1.91 0.06| 0.8 0.03 0.92, 0.02
Gogads. ....cevnenen. 0.2 0.10) 024 0.10, 0.2 0.09
> = W ; | 400 0.3 ;
TriBe..oeeeennnnncans | 0.56: 1.27 | 1.90 blss
Feces.............. i 6.06 ! i13.6 : ;22,9 | P 41.2

However, a very great difference in the amounts of plutonium absorbed
from the site of injection was noted for the three valence states. The
greatest degree of absorption was observed for +6 plutonium, the least for
+4 plutonium, and 43 was intermediate in character. These dissimjlgr
reter of uptake from the injection site are chown in Text-fig. 2.

Redioavlographs
R-#or stographs of sdult rat femurs were made at periods ranging from
8 to 256 days after plutonium administration. All of these showed the
deposition of plutonium on bone surfaces; 1.¢., in the region of the periosteal
and endy_te-1 bone surfaces, and on the endosteal covering of the trabecular
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Dcpodﬁn d +¢ Plutonivm in Tissues of Rat ofler Intramuscular Administration

e tnto Left Leg %‘

: mmmmmmunzdmm.ammmwn.mumh, L

Ltllmi:mwu\ v T T e g o

L uam ;ad-r e
k o4

S ﬁm"’:: :n-'”- :-u-' ”:

" Lungs.. ‘;..‘.’;;;.... 0.08 008 0.9 008 m‘ o.os 005 0.8 "

* SpleaBoerriiirerr, 0,30 006 0.2  0.40 ozd 0.2 0.3
Blood...ccvuerinnes. 0.8 0.07 0.21 0.02 0.1 <o o:_ S
Liver.......... feiee. 3.58 0.47 1,80 0.34 2.24 0.0 1.09 0.13

. Kidoey.............. 0.50 0.28 0.47 0.28 0.91 0.48 0.2x 0.J2

N S <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0¢ <0.01
Stomach............. 0.17 0.05 0.06 0.03 0.08 0.0¢ 0.0 6.0
Intestives............ 0.5 0.03 0.50 0.05 0. 0.0 0.09 <0.01 ~
Bove................. 17.2 0.8% 3.7 1L.78 zs.g 1.96 34.6° 231
Muscle............... 0.65 0.01 1.8 0.2 o. 0.0t 0.72 90.01 -
Balance.............. 4.73 1.50] 3.57 2.71 2
Leftdeg..ccccoccc.... 704 . 3.0 3.8 12.6 :
Sin........... e 0.58 0.02 0.60 0.02 0.0 0.02 0.2 0.01 *
Gonads.............. 0.10, 0.0¢ aj , -

p 2 R , ' 1.2 0. <
Urine................ i 0.10 5.51 2.30, } 3.25 H
FeceS................ ‘ 1. 13.4 i 14.1 | 24 2
H . [
Actual recovery. .| 101.5 | 9.8, | 9.4 | 833 i
3
Taspe VI 3
Deposition of 48 Plutonium in Tissues of Rat Corrected for Recovery and fur ‘
Unabsorbed Balance at Injection Site ~
Average values for three rats at each time interval. =
v l sdays ] 16 days 6t days 2% dors ;
) 3
por cont | per cont | par comt | per cemt | pov cont | por cont | g comt gy o 2
PO NLOR ST g, PO GrLOR P QM. | PO SVTER Piv M. | gOr STPR. P g, %
Lungs...... 0.30| 0.23 o.1§‘ 0.12 ©0.17} oM 807 o.0¢
Spleen............... 0.3 ) 0.6l 032 0.5 0.5 08 0% ¢& |
Blood.... 3.27° 0.1 03y o008 02 0.02 { ,
Liver................ 13.6 L7 277 0.5 4.2 0.5 1.4 0.8
Kidoey.............. 1.0 1.06 0.6 041 171 0.5 0.2 ‘e
Braip................ 0.03 0.02 <0.01 <0.01 <0.01 <0.01 <0.0l <0.1
Stomach............. 0.65 0.19 009 0.04 015 00§ 0.0L 001 3
Intestines............ 2.2¢4 0.11 0.73 0.07 0.49 0©0.0¢ ©.12 <e.&l
Bove.........%....... 653 318 640 2.6 &5.8 36 4 W . -
Muscle............... 2.47 003 238 003 1.5 0.03 1.0 e®@ & .
8kin..........veeen.. 2.13 0.08 0.8 0.03 1.1% 0.04 o.a& e =
Gonads.......... 0.15  0.08 - .8 ¥
Tail......ccouvenenn. . osx S ‘
Urine. ........ eerens 0.38 8.07 .52 4.5 .
Fm..........--..-. 7-‘0 l‘.‘ “os N “-‘~ . a
m P ’
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DAYS RFTER INTECTION

Texr-Fre. 1. Proportion of plutonium found in exereta and skeleton of the r3
after intramuscular administration of plutoniam in +3, 44, and +8 valence state:
Valyes corrected for absorption from the left leg.

*
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ACRCENT OF WILCTED AU REMIINING
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DRYS RFTER INTECTION - .

Texr-Fio. 2. Loss of plutonium from the hind left leg of the rat after intramus- :
cular injection of the 43, +4, and +6 valance states. The ordinate acale gives the
per cent of plutonium remaining st tho injection site. )
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bone (Fig. 1). The picture of plutonium Gepogition 8t & de.vr voar the 2.
as that found after 250 days. In other words, no shifting or redistributios: .
of plutonium took place after its initial deposition in the adult animal.
Fig. 2 shows a section in which the periostecum was fortuitously stripped off
of the bone. The radioautograph demonstrates that s large amount of

plutonium is present in this stripped layer.
Conclusions

No significant variations in the metabolic behavior of plutonium’ were
observed in each of its three valence states. It is probable that plutoninm,
when absorbed and distributed throughout the body, existe in a single
valence state which is independent of its valence at the time of adminis-
tration.

Plutonium is not absorbed from the gastrointestinal tract to any signifi-
cant degree. Following parenteral administration, the chief organ of
depaosition is the skeleton. The soft tissues having the greatest concen-
tration of plutonium are liver, kidney, and spleen; their content of piu-
tonium per gm., however, is from one-fifth to one-tenth that of bone.

The chief channel of elimination is the digestive tract. The rate of
plutonium excretion is very slow and its half period of retention n the bodx
is estimated to be greater than 2 vears.

Radioautographic studies show that plutonium is deposited primarily iz
the region of the periosteum. endosteum, and the endostez! covering of tne
trabecular bone. Examination of many of these preparstions sugges:s
that the principal site of deposition is on the bone surface and that a very
limited accumulation takes place in the mineral structure of the bone. No
significant redistribution of plutonium took place in the bone during the

eriod of these experiments.

The selective localization of the plutonium on the bone surfaces expleins
1e high toxicity of plutonium compared to equivalent quantities of radivrm.
his effect arises from the fact thst the radium is distributed throughot:
1e mineral portion of the bone, and a large proportion of the a-parucles is
bsorbed before they can enter the marrow cavity. Plutonium a-particles
an bombard bone marrow more readily, since there is relatively less seli-
bsorption of radiation by the bone.

8UMMARY

Detailed metabolic studies of Pu®® administered to rats intramusculany
1 the +3, 44, and +6 valence state are presented. Plutonium was not
sund to be absorbed from the gastrointestinal tract to any extent. The
keleton was the main organ of deposition of plutonium, and the degree of
etention in this organ was very great. No significant differences were
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obccncd in the metabolic propcrucsof plutonium ubsorbcd by Lhehm:} for
— jta three valence states. Radioautographs demonstrate-the deposition of
plutomum in the region of the endosteum, periosteum, and the endosteal

covering of the trabecular bone.
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EXPLANATION OF PLATES

Prare l
Frc. ). Section of femur from an adult rat injected intramusculasly with 15 - of
plutoniure and sacrificed after Sweeke.  The radionntograph demonctrates the super
Heinl deposition of plutonium in the region of the perinsteun endostenn andtrotuc-
ular bane. Hemataxylin, ensin, and silver nitrate; X 8.

Prate 2
Frc. 2. Radiaautograph and section of femur fram a rat injected intra:iuscularly
witk 25~ of plutoniam and sacrified after 5 weeks. During the preparation of the
sectians the periesteum became separsted from the sttt wng the sutogrups snows
s besvy denanit of plutoniuman this stroaped laver  Noenlmur was detecied in s
narticuas arez Hematosyhin, cosin. and allver nitrate W 104,
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