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'?be al.ga <ll8r4 has Vfl1!'T l.argo calls rim 'Which the cytoplasm r:z.q be 

~ out. frm ot cell vall 3Dd call nap. At. Oak 21-Jao !1at.1o?Wl 

l.abomtoz71 it has boan found t.bat tll1a ~ 1'lm. placed in an 

~· o£ ·Curbon 14 ayntberd.-1 ~. 'lhus esmmtiaJJy- a cell 

fl"8e mdtm 1D C!PbJ.e Of ~ Ollt ~. 

~ ot ~ ~ on Saeda• (UDCI.ASSIFIED) 1'ba amt:ier of 

imtat1aaa ~ in barloT aaedS bJ' dQaea ot X NIB and tbanla.1. mutrom 

him bom ~ td.t.b tbo aumst ot. dmap mdicated lo" grwth 1ddbition 

and tba G>UD.t ot Y.IMblo dirU'l'MXml ,.,.,... At. Ih!oaktwNI llat.toml 

L.abol"ato17,, 1t vas ttnmd that the mtat1oD ~ vas al.ooely COft'Ol.ated 

vJ.tlt tho ~ damage ht& mt oal".l'8l.atad vith ~ 1nh1b1t1on. 

'l'b1.a mcmB that vitb thmsl nrmtnma :av :mre rmtat.i.on8 vJ.l1 be p.rodUood 

tor a f:i,'Vtll degree ot ~ than tor X rtqB~ m:1 t.Jnm theltaal. ~ 

giw C1"0A prcal.se as a tool for ~ S'tla4f • 

Use of llic:!dleM .:S :rt! ;:i.d:lo CeU AJwd!• (UUCLASSIFIED) Sickle 

oo1l arada, a serious blood ~ in 'Wb1dl red blood calla ammm an 

abnon&L M.ckl e :lb.ape, attocta apprrndmta:l7 am in SOO De£%'O dlildron. 

t1ndar a project 111.th the IIowa:rd Un1."ftll"&1.tq• a ~ is being ado of blood 

t.rm v.1.ct.1;ma ot th1S d1.fJ8aD9 both as a llDlm8 ~ 1um8881ng a UDderStand1ng 

oZ tb1a aond1t1on a! tor 1nf'orat1on concwrdq: prote1n s,p.tbes1.B md 

tbo ~cs ot ~ tnas.tv :1n the bl.cod. Imeatigaton in the 

use of 1'bo:splorws 32 haw shown that ~ ~ across the 
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- Nd. blood ae:u. Mlbtw &J"8 at a slam- nte 1n aSckla aeUa tbaD in 

amml .US. 1'll8 alJtaUm ~ 1D aS.ckle cell -.Sa pl.am is 

«lgntn~ h1gbar tbm t.bat 1D no.raJ. plasm. Illlttal .wH• «i 

.M.Cllrta1.n ...,. A"m t.be aiekl• cell ...Sa blood. Om~ U.-' &dpi

ftmnt. ~ ot tld.e craul> OD tl8 lftb]a 1a tb9' _. ot tlae 

prote1n ~ ot the pltUlllfll bu a dlttareut a11t:tv • dltand.Ded 

!w' ~u. 'ftda. UnMng S.a 'bebc ~ fm"tbllit nt.h 
addS.Uonil. ~ GQUip"W!t and under ~ ~ con

d1t.1ona. 

1'h1a 11Dl'k COapl~ otbar in~ in *1.dl Ula gl.obin pert 

o£ ~ tn atak'l.8 aeUa 1a tcund to ba d:UtGnat tr. that or nol'I-

~ !:tadiQF. (UUCI..ASJ:IF'mti) 'l'1l8 problaa at prgvidiag adeqaata 

ltli al.ding tw ~l proteat1on 1r:l eqmpwmt da91gnGd tor l'8diation 

aourcaa rmat. be O'JCplod 11!.tll that ot tJCOIX>Q:las !n apera.'1.oll. l'ar laler 

eaergr rar&l981 3hieldlng 1B not. an uxpouiw :actor.. !tow'NI" 1n the use 

ot b1gbar intemdtq' Ndiat1ona, the prcblm ot perBWllHl ~ in

w.1'198 b1ti1l axpen.tt.1mea. Ttda problem 1a baf.nl :lac•tdpted __. a 

ca&pftlt1w project u!th the 1lat1onal B\u'ea ot Stnllrdlt '° d8temS.m 

daB1grl tactor:J ot ~ t.fpea ot equi.pr:mt 1n 1111!.ab ....... 111.sbt bG 

~ and. :it tho 8t'lm tSm to dat.amlm 111.th t:&WLtar' llOCllJ'lq' the 
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valld1.t7 ~ ~ ~ ao t.hat DlDft a1'1'No C91.Gllatdmlo 1lllJif be 

QIM:!a in :.t>1ol d1nc dol1cn- h praaent 1mk 18 cmcemed 11lt.b the at1iemat.1.on 

~ 0£ a sbiel;J 'Wbm tho l'flJ'fi rim tba ovurco -... tbe sbield 

obUque]Jr. fO a f'.1rst ~roxtmtion, the attact.2.w tMdnme ot t.he abJeld 

baa beea i11nmed to be t.be l-ath of plf"Jl at tbe ftlJ' 1D tbe lldel d - that 

18~ the ma obll~ tm d1Nat.tm ot 1ncddllln• tile 1-la1._path8Dd 

tbe ~ ttle ·~~ Qf !'Jhieldlng. In tM:s ~ it baa been ahNl that 

1lh1lll obl1qgo tlddams of the baT1Ar 'lllq be ut1l.1aed 1n ~ ~ 

..at to 3h1eld a....~t the ~ ~, tho oantrn.t.1oa .ot acattered 

nd1at1on. ::ma \ti.thin thn :!.~ ._, bocantl ~le. Soatteed rad!.a-

Um 1ncrGmsoa siznL,"iea.~ as the obllquitJ or the 1ndc8!\ ~ 1ncrcsaee, 

be081lSG ar the ehort.er pat?i laagth tvr a. rnd>er or tbo aeat.tered n.10• 

nata obtti.~ trca these ~ Will be IJR'lU.cable to the 

daldgn ot pr.>toet!~ ~a:!.nc for pe:nonne.l ~ C1Clctrons, v:m de 

Oraat.t ~. or h:a~ Cobalt. (;fJ and rad:bw soarme *1.ch sre used 

1n ~ mt! t.~at'3it/• 

@:SSqn !zptatsme !J?Ue! (UNCLASSIFIED) ~ 

~ w:dc ~ the cooporative ~ 1d.t.h tbe JfatjostaJ. Duroau ot 

s~ !or ~ in t.btt :adlat1cm iutrui a• ftol d incl»dfln 

l. ~ ot Fil.., noe!..~. t rq>.')rt bas been «apleted on the ...ia.. 

ti.on ot the ~ ~ o! tUra dcs1mtors 1n use at tbe ~ Comtcsat.r:a 

~. '1'bn \C'Srl{ ~ ot two parta: 

. ~ - --
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Dtud:f ot the aermit11'it7, ~ty dfJpondonae, and 
~~! i:~ c1f t.\e ri 1 n h.'i.~OJ an:l 

It ;_:; a~C'Wd th~t nlcctr1c C~J.l;:: Of ~ ~li.C"'.'.~t!:."'} !"'O".'.:::--Ce tnxi :n1J. 

!'!..··h:'fili.:~ ap:;1lleti!:l.:r1 !r: lc:t: cu..~ :let~oo.o u~~"1"C ~-=rx: ~c~ m:l ::r:-:..111 

(UNCLASSIFIED) 

La.borato27 in Oetobor to l"O'l18w the cwrmft. st3tm ~ tbe Oak n1dge pro

ject on vatar de~'lat1cm. 1be Doard wa set ~ ill 1950 to provide 

technical advise on '!:he projoct, ttich 18 uadar the mndml aupervision or 
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b.'oal ~G, v. -... ~'ublj.c Uealth ~001 ~ 'Jf ~ C:.i:'ilii), 

llow Yol'K --~ ••aterwr:ma.l (;ommlnd.on, Gild tho Amri.am ~Jatelworiw .'.BDOcia• 

l)lQ ~ 1ncJ.w.:ted d:iaawmimJD o£ tbe ~ Progress a.port aab

mittod 'Ji t..'lQ ;...~ 0 4-0 4~ Gl'OUP• and the folJCllidslg Sllbjecta 881"9 

~· 1f.oaearcb tJD tbo ~ ot radioact4"Ve •ten• t.lle problt'D 

o.t radioaot1v.LtF in ater aowaeu, l'80a00mfil'at:oioa o£ Nd1.oect.1\"1V bl 

natural agmt;u, .... ~ md ~ lbfl eubjeot 

~ Viil be rev3.Bec1 to inc10do ~ ~ aDl l.8tel'- i.Ot1*.l ae an 

01'tl.cia.1. Jocwlmt fur ~ ~ the vatc ••:Wee llat.ional ~. 

It crmta.im ~- data on ~on stm1os -.1 will. 1- o£ 

aons1dm'abl8 wJ.w to au wate.n1om ~ in tho ~. in addi· 

ti.OD to C.w'1ng W'.W\I <ipt~ai.timl .in-~~ 
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