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Dr. AEMSTR~NO. Yea Fluoride in large amounts ie  to^$ There 
is r confusion about toxicity. Actually, of cmm, them 18 no sub- 
stance that is uniquely toxic. We alweys heve to state the amount 
of a substance to define ita toxicit 

Re resentative P n r n  What rEbut chlorine, is it  toxic in any way! 
c0u.J i t  be o 

Dr. hme~itono. It could be+ if rou inhale large quantities of chlo- 
rine. It was used ~9 a war 

Repressntative hn &?the s f e t y  has ~esulted from yeeara of 
research in that  field to get ths pmpw formda! 

Dr. ~ T R O N O .  That is righL 
Reprasentakive hn Can the radioisotope rosesxh rasults help 

in educating the public in the use of fluoride ? 
Dr. ARXSTFCONO. I believe so, if we can some wag And some avenue 

to bring these, tpsults b the public. So far they am published only 
in scientific communications. What they do is to demonstrate the 
remsrknble abilit of the body to regulate the fluoride concentration 
of the body flai89. Them is a n e r d  principle of homeostasis in 
that in the extracellular fluid, WE& is a kind of portable seed that 
we carry with most substances a n  maintained at a constant con- 
centration in t,h%lood and extracellular fluid chieff by the operation 
of kidneys. I n  the case of fluoride this is a remarkdly well-regulated 
mess, in spite of large variations of fluid intake-for example, we 

L d  that the blood fluoride content of people who drink water con- 
taining 0.15 pnrts per million is the same as those who drink w?ter 
contslning 2% pacts per million of fluoride. The persona who dnnk 
the water with the larger fluoride content simply excreta it in the 
urine. 

Representative PRICE. Thank you very much, Dr. , w r o n g .  We 
rp mciate having your wise statement. 

6r .hmmono.  Thank ou. 
Re resentstive PRICE. $he next witness will be Dr. C. C. Lush- 

bug:. h Angeles Scientific Laboratory, who will present the paper 
on the "Use of Radioisotopes and Radiation in the Diagnosis of 
Diseases" 

in World war 1. 
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2.4 ’RADIOISOTOPE6 AND RADURON IN THE LIFE BCIENCeS 

its npplicntioii to  diaposis. When I my new, I renlize very well that 
whole body oountin w u  started long before I w i s  in this field, and 
much of it rests t og a upon the basic work of Dr. Marinelli of the 
Argonne National Ldorstoq. A t  Los Alamos we hare been since 
1955 experimenting with a device called b liquid scintillator, and I 
would llke to tell you about  i t  and what we feel am coming applica- 
tions in this field. 

The Los Alamos liquid wintillation conntsrs, known as whole body 
or human counters because they are more than large enough to B C B ~  
an entire ndult man within them, have recently been shown to have 
clinical dingnostic opplicstions that  promise to facilitate and simplifp 
radioisoto ic diamosls in the future. These counters wem designed 
by my colknpues E. C. Anderson, W. H. Lanpham, F. N. Hayes, m d  
R. L. Schuch. They were constructed in order to detect and measure 
minute amounts of mma radioactivity in the biosphere. They were 

of milk and other foodstuffs by Cs”’ f r m  atomic fallout. 
Mr. RAKEY. We hnd testimony on that  in our fallout hearings sev- 

ern1 pears ago. 
Dr. LWBFWUQFI. If we could have the first slide which shows the 

origiiinl lrurnnii counter known ns Humco 1. 
It WRS found through their use that  man himself also contained such 

radiooctirity, which could be quantitated in relation to his ICao con- 
tent. These mnchines and techniques were largely responsible for de- 
termining that bioiogic contamination by radioactive fallout had not 
mnched nhrrning or even potentinll~ serious levels in man and his 
biosphere. When the atom bonih testing p r o p m  was curtailed. the 
subsequent decline in this nctirity has been ensilg followed with these 
derices. 

The oririnal human counter (Humco I) is L 14O-paIlon tank of 
liquid scintillator solution which surrounds E horizontal well 18 inches 
in dinmeter nild Z-inches in length (exhibit 1, p. 28). Scintill~tions 
cnused by penetration of the tank by radioactivity from the subject 
in tlie u-ell nre recorded by one hundred nnd eight 2-inch photomulti- 

and scaling circuits (exhibits 1, 

jiig some of tlie photomultiplier tubes. A person is inserted into the 
well of thnt  tank m d  hisentire body is counted. The next slide (p. 30) 
shows an artist’s conception of how n person looks in t h e  tank. You 
can see thnt the scintillation solution surrounded him entirely. and 
he i s  shielded from outside fadiation by this lead shield. The nest 
slide (p.  3)  shows n person in the sling being motor driven into the 
tank for counting urpose~. T h e  persons in the f u  corner show the 
injection of the ra a ioisotope into an arm. 

A second such counter was made for the research unit of Walter 
Beed Hospital where it has been in nctive use since 1957. The first 
extensive modification of this counter, known os the Genevn counter, 
becnuse it was demonstrated at the second International Atoms for 
Pence Conference in Geneva in 1958, bp my co l l ea~es ,  Dr. Hares and 
Dr. Hiebert, consisted essential1 of a vertical tank of scintillator 
solution. The next slide (p. 327, which I forgot about, shows our 
am~l les t  subject; her mother received radioactive iron 2 months preri- 
oiisly to this child’s birth. Fol lo~~ing its birth w0 w e n  able to 6 ~ e  

used first by E. C. r nderson to investipate the possible omtamination 

iier tubes and the usual ampli*i 
!, 4, pp. 29-31 ). Here is the trnk pu ? led out from i t s  IeRd shield show- 
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whether or not iron nctunlly pnssed this woman's placentn and whether 
the baby had taken up my. We tried to get a t  the problem of the 
baby's need of tlie rnnternnlly in ested iron. We were able to find it 
very eesilv vitL tllis mncliinc '&e next picture is the Genevn counter 
(p- 33). i t  sliows the mnn standing wit11 his bnck to the liquid scintil- 
l d o n  tnnk. This hnd six 18-inch-dittrneter photomultiplier t u k  
monitoring the tank and proved so sensitive that a second modifica- 
tion has been made recently with twenty-four 18-inch photomultipher 
tubes plnced in R steel mom. 

The nest photo (p.  34) shows an artists' conception of this counbr, 
known now a9 Humco 11. It has the same motor-driven sling. A 
person is placed into the tank by this. The drawing iS cut away to 
show horn the tubes look through this tnnk of liquid. 

The nest picture (p. 35) shows this devica (IS i t  actual1-j exists in 
Los Alamos today, with the door open at one side allowlng you to 
sea the large photomultiplier t u b  vhich make this 90 sensitive. In 
experiments which am azi et still incomplete as much aa a 30-fold 
increase in sensitivity has%een obtained, promising here long-term 
tracer studies in man, with lea4 than a tenth of a microcurie of radio- 
activity, dosee Thich are less than one-thousandth of doses used clin- 
icallv today. Paralleling this series of large countem is a group of 
smafler scintillation tank counters known locally as arm countem or 
small animal whole-body counten. 

These 
counters were develo ed by my collea es, Dr. Robert Schuch and 

have been used in research with mimais. h e  weK is only large 
enough to accommodate the forearm of a man or a quart ice cream 
carton which contains a mouse, rat, or Sam les of blood, feces, or 
unne. Many tests have been found applica&e to these devicea 

The next picture (p. 36) shows a man lyin with his arm in this 
tank, which is shielded by 900 pound3 of li uicfmercurg from outside 
radiation. H e  has in that picture a scintillation probe pointed at his 
liver, doing a Rose Bengal liver function test. 

The nest picture (p. 38) shows our most modem version of this 
device which is now shielded b disused naval armor plate. The 
woman there is about to do a whofe-body count on a rat. 

Shortly after the instruments became operational a prop-ram WBS 
initiated in Los Alamos to determine their clinical applicability. 
Since the thyroid uptake test is the most common, and is the only one 
that givea some money back to the isotopologist, thin measurnmeat 
mas one of the hst to be studied with the whole-body counting 
technique. 

The concept that is basic to this technique is the now well-estrb 
lished fact that animals excrete important materials at mea that 
stress the turnover kinetics of the or ans and systems that am utiliz- 
iq these materials. On this basis it 5l as been p ~ v e n  
it IS possible to determine the thyroid uptake iodme 1 1 by measurn 
ment of the urinary excretion of this substance. The whole-tdy 
c a u t e r  technique determines such excretion r a t a  by measuring the 
retention of the administertd isotopes, or in other words, by measur- 
ing the amount of radioisotope which has not yet been excreted by 
the person. 

The next picture (p ,  36) shows the prototppe of these. 

Har ry  Foreman, un 8 er the direction oyWri ht Lan ham, and they 

!reaOuslp thrt 



26 RAE)IOISOTOPEG AND EUDUTION IN THE LIPE mENCEB 
I 

The resulting whole-body retention curyes are thus the sum of tKo 
or more exponentially a c m t  metabolic compartments which are 
easllg determined by simple mat "a ematical analysis. 

In the next icture (pp. 39 and 11 ) we shou several thyroid uptake 

which is picked u by the thyroid and ke t in it as one does ?th a 
sodium iodide rok, one sees here the fina!)retention of iodide rn the 

thyroid man, with very high retention; a woman that was thought 
to be euthyroid; and a man whose gland was completely removed 
for thyroid cancer. according to his surgeon. Following this test it 
was obvlous that the surge had not been quite complete and some 
thyroid gland hnd been lefr%hind, n5 shown by the flattening of the 
cu rve. 

. 42) shows how we do iron retention studies 
with this device. &is was an experimental elide and today we gire 
the person a dose of oral iron on one day and a week later after he has 
passed fecallg all of the iron that he has not absorbed, we then do 
another body count uhich takes about a hundred seconds and deter- 
mine the amount of iron that is left in him. 

In this example here one w s  the retention of a normal man, which 
is about 4 percent, and then after we had determined this uptake 

had this man donate 500 cc.'s of blood to the local blood bank, and 
we did i t  again. We can see that his uptake has increased threefold 
and he then took up 12 percent of the iron. 

This derice which is so sensitive that me can only use sir-tenths of 
microcurie of radioactive iron, has enabled us to make some studies 
on the pregnant woman, the heai-ily menstruating young noman, and 
the iron deficient child. There are two exnmples here. One is the 
commonly seen anemic woman where the physician uonders whether 
or not this woman will absorb iron. You can see she has absorbed 
30 m n t  of the dose given to her on that da?. The iron deficient 
c h i g  in this case has received only milk in the first year of its life. 
You can EW that the line turns up  at 70 percent, so tGs child by this 
test is shown to be extremely iron deficient. At the same time the 
test shows that the child would absorb iron if it were 
The next slide (p. 41) shov-s the type of test one o tains by the 

use of the arm counter. The arm counter enables us to study the 
clearance of the blood by various radioactive dyes. H e n  iodine 
labeled Rose Bengal was placed in a rson's arm while the other 

disap arance of the dye from his blood as his liver took it up. We 

(dotted line) same liver uptake rate as our abnormal or sick persons, 
but because the lirers of the sick persons a n  functionallp smaller, 
much less dye is removed from the blood and one can see increused 
retention of dye much as in the ordinary bromsulfalein test. Sim- 
ilarly one can test kidney function by the use of rndioactire hfiornn. 
We can test for iron by the injecting iron. And also test for the 
disappearance of vitamin BIZ label with cobalt. 

I n  our opinion, the numerou clinical ap lications described here 
do not exhaust the possibilities and potcntiaEties for these measurmg 

tests done by t R is method. Instead of seeing here the amount of iodine 

body which is t % e NaI-131. Here are three examples: One a hyper- 

lFke next slide 

I for a normal man, which is gastrointestinrl absorption of iron, w0 
I 
I 

tven it- 

ann was in the arm counter. Then t K" e arm counter recorded the 

foun r (in the upper graph) that our normal persons hare the 

. 
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But their potential ~ 9 8 -  devicea in clinical medicine, and diagnosis. 
fulnesa in clinical and experimental research seem to be limited OI$ 
by the number of processe% and disease3 that can be studied wit 
such radioactive materials. Their increasing use in thase fields 
to us to be assured because of the simplicity and the facilit of their 
o eration and because of the great sensitimty of these r n ~ c L a s  and 

That k the end of my statement. 
Representative PRICE. Thank you very much, Doctor. I do not 

Representative PRICE. Therefore it will be included in the record 

(The statement referred to follows:) 

i 
I 

t t eir counting precision. 

think ou followed your statement esactlg. 

at this point. 

. Dr. E CSRBACOP. No, sir : I did not. 

UlZ 01 b D I O U M U ? E S  U D  b D U T T O R  I11 THE ?U0110.ll 0. DlOZAaU: WHO- 
BODY Counnno 

(By C. C. Luhbaugh, M.D., Loa ann108 Sclentide Laboratory, UnIverrltJ oi 
Callfornla. Lor Alamoa, N. Mex. ) 

The h Alamoa llquid 8clntillatlon counters, known a i  “wholebody” or 
“human” counten becaue they are more than large enough to acan an entlre 
adult man within them. have r+rtntly been ahom, to hare cllnical diapnosdc 
nppiicatloru that promlot! to facilltate and dmplify radlolaotoplc dlamoalr h 
the future Thew countera were dcslgned by my c o l l c a ~ m ,  E. C. Anderson, W. 
€I. Langham. F. S. Hayes. and S. L Schuch. Tbey we= c o ~ t r u c t e d  in order 
to detect and meamre minute amount. of p m m a  radloactirlty In the bloaphero. 
They mere used drst by E. C. Andemon to kicotlgate the posslble contamination 
of milk and ocher foodstuffs by Cs”’ from atomic fallout It wauound through 
thelr ma that man hlmKU also cont.lned soch r rd loac t l r l~ .  whlch could k 
quantltated in relation to hls Eo content. These machlnr and technlquer wera 
largely rerponrlble for determlnlnr that blologic contamlnatlon by radloactim 
falloot had not reached alarming or even potendally aerioua Ievtlr in man and hlr 
biosphere. When the atom bomb testing program wan curtailed. the subseguent 
decline In thls actlvlty haa been earlly followed wlth t h m  der lm.  

The orlglnal human counter (Rumco I) Is a 14Cbgnllon tank of llqnid aclntll- 
latot dut lon  whlch ourrounds a horbont.1 well 18 lnchea in dluneter and ‘12 
lnchn in length (exhlblt 1 1. Selntlllatloor awed by pnctratlon Oi the Unk 
by radloactlvlty from the uuhjat In the well a n  morded by 108 2-lnch phot* 
niultlpller tuber and the aaaal unpllfylng and amling drcultr (exhlbltm 2 3. 4 
nnd 5). A sccond ouch counter waa made for the Remarch UnIt a t  Walter Reed 
Hospltal in 1957. The drrt extenrive modltkatlon of thlr counter. known u the 
Genera connrer. wrs demonstrated a t  the m n d  International Atoms for Peace 
Conference In Genera ln 1938 by my colleagues. F. N. Hayea and B. D. Hlt 
bert. It conrlitd esaendally of 8 vertical tank of aintlllatlon IlquId againot 
whlch the subject o t w d  In a conchllke ahell of lead (crhiblt 6).  The rlx 18- 
lnch dlameter photomultlpller tubea that monltored thla tank moved Y) 

wnsltlve that a -nd modldation WM made recently 
mnltlpllcr tubes In a #toel room (Humco 11) in order to determine the’marl- 
mum rensltlvlty of soch devlca (exhlhltr 7 and 81.  In experiment& whlch 
arc pet stlll lncomnletc. m r  much u a thlrtrfold l n c m v  in acnnltlrlh har I 

- _ _  

1 today. 
Parallellag thlr =rim of Iarge countem IJ a group of smaller sclntlllatton 

Foreman. under rhe dlnrtlon of W. A. Lanuham. They hare b e n  need erclu- 
olrely by my assoclatea. C. R. Rlchmond and J. E. Furchner. In remarch wtth 
aolmala. 

‘Work wrtormrd uudrr tb* a o r p l m  of the Ud. Atomlc Energy Commlwtor. 
ea428 
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E X H l l t T  I.-Hurncn I. a liquid scintillation counter. rho- w t h  well opn. Patienu get into thc loading ding bv the ram 
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w t h n  a steel mom with 740. thick walls of prc-World War I1 battleship turret armor. 
&HIBIT :.-Drawn& of Humco I1 thowing cut-.way diagram of windlator u n k  monitored bv 24 18-in. Dholomdtiolier mbes enclosed 

EXHIBIT 8.--Actual appurmcc of Hurnco I1 M i t h  door to thc shielding r t e c l  rmrn open for inspccoon 
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Exnr~rr 10 --A subject with his left rrm in the Arm Counter w d  A collimated d w n  iodide c r y s d  scintillometcr 
w r u n g  h i s  liver dumg a RMC Bengal-I”’ liver funcuon rnc. 

x E o  
-IC, s OO133574.O_11 - - 



EXWIT ll.-Most recent version of the L o x  Alamor Arm Counter, shielded with 
turret annor plate, k i n g  used to perform a wholc-body returtion study d a radio- 
LoCopt. in a rat. 

Bhortly miter tbae lmtmmcnti became operntional. a progrrm war lnltlated 
at La Alarnos to determine their c h l c a l  appUcabillty. Bin- the ~ d l o l d l n e  
thfrold o p a e  teat i l  tbe moat C a m m O W  done mdlolsotopic mt (and the only 
actual moneymaker). thh mea~urernent wna one of the drrt to be rtudicd wltb 
the wholebody conntlng tcehnlqoe. The mnrppt barlr ta tb ia  technlgue ia the 
now rcll-mtabliehcd fact  that anImrlr excmte metnbollcally Important materialo 
at ratm b a t  express the turnover kinetlcr ot the organa and ryrtem tbat utliim 
tbm materlalr On thln b d a .  I t  had been proren prevfouoly W i t  It WAE px- 
4th to determine tbe bpro(d uptake of r" by mmsurement oi daily urinary 
rrrretlon of I"'. The wholebods munter technlque determlncs rucb excretion 
rater by meanulng the retention of an mdminlrtercd Lotope or, in otber wordr, 

I 
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EUOIOISOTOPEB AND RADIATION IN THE BCIENCZB 39 
by mmurtng the amoant of radlohocopa whlch h a  not yet ben  excreted 
The resulting wholcbdg  ret~ntlon curves are the aum of two or more erponen- 
t l i l l i  ercrctlnr mcubollc EomuertmenLI. whlch are t a d b  determined bf eUnDl0 

lhnfrlr 12.--Compaice graph of whdc-body mention of Nd"' io normal pmnr 
aa determined with Hum- I, rhowinK l e  fiducial Lirniu or the dau and rbc two 
PIpDIIcntid U r i ~ r y  aarclios ram dunbound d thyroid-bouad iodiac. 

?'or example, follorlnc the ora1 admlnirtr8tloa of NdY.  the ldlde I s  absorbed 
tatrllf from tbc tntntine and excreted by the kidaeyr from two metabolic 

prtrcr the unbound lodldr In the body Lluldr and ha& in a normal pcrroa 
mpld E to S h o w  h8K-tlrnc cxcntlorr rate. Tbc w n d  comprtmmt b the 
thymld-bound Iodide and baa A rlor oxcrctfm half b e  of 80 day& A  MI) 
fU1 CWrdd uptake rtudy demclr upon the accurate rnerrumnent of the meu- 
balk ai= of thb  wrond comp.ranen< rhleh actually 11 tbc mmount of tbe 
tracer dorc taken up by tbc thyrotd gland. The common tccholqoc of mcrmr- 
in1 the glad ltrcK by the 2.luch-Ln-dhmeter d l o m  lodlds cmatll rlntlllorn- 
eter often falls heceume of Its compratlre low scnsitlrttj and dll?kulty In m 
PWOrlng the rtlatlonshlp of the gland to the cryntrl becaur of patient move 
ment and technld.n error. Tbe wholtbaQ counter tcrhnlque h u  prnred v c v  
F m C 8 C b I M  in thir m r d  bcrrum no allmment of the wanner and thyroid 

comp.rtmentd, a C h  W l t h  Ch8mct&BtfC m.tc. The llM complrtment mm- 

gland 1s required. since r.he whole patlent Gcounted and p8tlmt movcmeot-docr 

001 33574.01 3 



40 BADIOIBOMPEB AND RADIATION IN TEX LIPE BQENCES 

-\,..c' vr" tract. W e  hare found in a prolimtnrry mrvey of thh field gmap~ of 
1- QLO mnemic p t l c n t ~  thmt fall to r k o r b  lroo in propodon to thdr hcmoqlobln or 

lcrurn iron levelm (namely, acut. or chronic a d r e  Lnirctiwa, IhPlramhr In '* mlAP0. md the active nephrltir ptirnt.) m d  two group. thmt aboorb Lton out 
of pmportlon to thelr homoglobln lorelr (namely, pregnant women and thr 

pol7qthlmi.r) .  Euch an n r l l y  performed twt r b d d  be a helpful adjunct 
to tbe rconomlc thempy of anemla Lm the future. It a d d  lccm Lo k the 
method of cbolce for tmtlng tb. claims of the pharmaccutlal mmpanlsr that 
thlr or that 1mcont.ining m e d y  ir k t t c r  abwrbed than another. 

Wholebody cooDtlng ot prwnr rhac circulating red Mood ccllr hare kcn 
; kWcd Wlth C P  . i m p U M  the interpl+utlon O f  rcd blood CCU mrrlt.1 B b d h  

done br the unlremal method d mumrlng r l t h d r r n n  blood mamplu. The - n m u I t p  of ma- numerour r l thdnra l r  of blood In such a rtudy CUI be 
obrfated b r  the UIC of the "am.' counter. Dally mcamrementn of the amount 
of CrP mdloactivlty In a ptlent'r arm in thir devicr m~e8lr the mrvlval of 
bgged RBC in th drcrrlation rlthout renaponctare. The dllYerence W e e n  
the doper of t h e b e  repmcntlng rholtbody retentton of C f  and that rep 
maentlng the mr~lral of tagged cell0 In the bloodatream h.~ been found to 
molt from the filtering action of mch deegaeated OTFDB i~ tbe spleen, Uver, 
and bone marrow (exhlblt 16). Thir dlierencc IB notlmbly inereaced In lntcr- 
nrl hemorrhage or in h.rperrplmlan urd decrearcd In u t e m l  bernmbice mnd 
In the p m e r m  of cirdatlng bemdfic agentr Bccrnw the muppremlvc cirect 
of mrti.00~ upon hemolytic rntlbodlcr and reticular macrophage aCdTlty a n  
thur be demonrtmted by whole-body muntlng, tblr technique bar DrrWcO ex- 
tremely n&ul In the ca~trol of cortioone therapy In the leukemirr rnd bcmdyttc 
anemlar. It has aIm k c n  orctUl in determining and mamrtnr bemomham 
trom prtrotntcrtinal ulem and excessive menstruation. 

The lmpomncc of tbe bodfly mntent of .odlom ir well known. and 10 maor 
dlwarer of the beart and kldnefm It muat k rtgldlj cootrolled by tbc ph-din. 
Urnally thin Ir done by detemlning the aorl111111 content of the blood and urine. 
Wholebody countfng of prronr 24 harm after the oral lawtion or lntntmoUr 
lnjcrtlon of N r w l  d v e a  the  p b Y # l d B U  a merrurcrpmt of tbc r8tC Of tOrnOrrr 
of the escharneable .odium of the Iutcrmtltlal finids and. when owd ln COUjUUC 
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’ LIVER UPTAKE RATE 

I I t 

I 

I ’  

EXHIBIT 16.-Typiul clunga in blood concuatmtioa of Rou Bcngd-I”’ in m l  
pn0- M d  in pr t iur~a  with know0 hepatic dirurc It L u) k n a d  Ih.k while 
the liver uptake rata of the dye arc the -me in the two p u p  d pmoru. tk 
injured liven f.il IO clur aa much dye from the b i d ,  .nd the midual rdio- 
r ~ t i v i i y  L bi~her  than in the D O ~ A ~  voup. 

I 



.: 

erprimmm approach to the ptobleapr d o m ,  athem- c h o l w t l q  
cholcllthluir, and other Uwcr dkcucr. 

Ycuurernent of blood clumna or rarloru klnda of d y r  and otbcr r w n m  
by the arm CMULCN hu pmvm~ dlnlmUy Iculble and potantially quite u a d d  
In theae rema tb. patient m l l n a  comforubiy rltb U forarm Ln the arm 
counter. wblle the dye i. 4 a s e d  LntrawmruV In hlr other a m  (axhut lo). 
After IntrarenoQr miring h u  omured. the rnbrqacnt rem0v.l of the radb 
&!re mrrcrlal from &e blood 1. m.r.urul cozutrntli by the a m  amnm, and 
the amount of the substance that hils to clear Ir dctemlned witboat firths 
~empunctum (exhlblt 16). Uring Im-labeled Row Be-1 In thh manner, th. 
relative emclenry ot llrcr function a n  k meuurtd in tern of the old brm- 
oulphakln llrcr functlon teat rh l le  rlmultrneoarl~ d e t e d w  blood clcuuitm 
rates. hcpatlc slw In rdatlon to blood volume. and tho nlrtlre number of fnnc- >’ 

‘ 1  

their opcrrtlon and b e a w  of thclr meat radloeeMttlvIt7 and c0rrrrdn.g 
PrCcidOM. 

’ I  
1 
i 
1 
1 I 
I before r 
I 

Representative ha. That has been them since 1957. What iS the 
differencs in their oprrtion now than in the period beforst f i t  
are they able tb vxompliah that they were not able to raxwpliah 

Very oftan one doea not know what one will wxumplmh until me 
tneo to aoe what the new devios is going to do for him. One of their 
progmma which h~ benm similar to one of ours in La Alam 
baen to sun  pemxm who have bban in area  when them hu 
heavy atomic fallout and contunination in the field. Them, devicm 
measurn such r r m ~ ~  rrdiation sa mersurrble by them demcaa md 
the Arm at &tar Raed snd Landstuhl has used their den- p h -  
cipally Zr t h i  bringing prsonr beck from the operational UIKI of 
etomio devicas who have pmibly been arposed. It hu bean a 

I 

t Dr. LUIEBAUOH. Thcy hspe been using this device erperimmtrlly. 

! 

rcreaning p d m  i 
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In addition to this, they have also been investigating what I think 
b a wry intenstine subject: How often can an Army man be used 
an a blood donor without altering his avidity for iron or depleting 
him  IO bedl in iron storage thnt he is no Ion r usable to them ILB a 
moldier? &ere nre obviously mnny such proRerns which a n  %ppli- 
cable to their own operations which I know are underway, but I do 
not h o w  about them in detail. 

Rapremntstive &a. Would these machines be valuable if used 
in the various medical centers thnt are springing up in the cuuntry, 
or m they tao expensive for such we! 

Dr. LVSEBAWOH. I think i t  io true that these machines will  be ex- 
psnsive. We do not know exactly how much the development of these 
mschiea cogts us. 

Representative PRICE. Are you able to put a cost on them right 
now ? 
Dr. UJB~BIUOH. We-think i t  ia of the order of $5O,OoO apieca We 

think at the present time they cnn be made less expeneive if one 
u888 different ty of shielding materials. But we also fed thnt 

ated that tbe $M,OOO initiofcost can be easily defrayed by their ope- 
tion at  capacity. Such a machine, for example, does a thyroid 
u take test rctunily in 400 aewnds, roughly about 6 minutes. 
&is tad can be done without a physician having to locate the p r -  
8on's thyroid gland, or hnving to nim n sodium iodide crystal at a 
talkative nervous woman's neck. The p e m n  is p l d  in the tank 
and immediate1 measured by technical personnel rather than profes- 
i o n a l  personnel There is o lnrge Mor-snving possibilitq there. 

e is about 
$15. Six minutea of counting time for $15 in an 8-hour g y  can, you 

3epreaentatite &~cL. Mr. Ramey 
Mr. RAMET. One of the unsolved problems brought out in our 1959 

f ~ l l o u t  hearings was the problem of short-lived radioisotopes, in- 
cluding iodine 181. Have you need theee machines in any of that kind 
of m a r c h ?  
Dr. LUWSUUGE. Xn one of our accidents a year ago, for instance, 

this machine ea well M the rhole body counter in our steel mom with 
the l a r p  crystal was u88d to determine the amount of neutrons that 
this in ured man had received. Not. only wen we able to establish his 
does o i radiation by this device, but we worn also able to Bcmn the 
6ve aecurity police who were also thought to have been expoeed and 
the eeveral men who also worked in the room with him. In L matter 
of 16 minutee we had shoun that only one other man had received 
MY neutrons but had 10 little sodium 13 activation that we did not 
have to worry about him. We w e n  able, themfore, to put his mind 
at rest at once. We have done work with eodium 23 98 an axample 
of I, short-lived radioisotope. We have a b  tried iodine 182 which ia 

ahorter one. 
Bepresentative P R I ~  If  them am no further questions, thrnk YOU 

these am such la r r-savin devices and that they are 90 easily oper- 

The usual price for such a test varies but I would ima 

defray a large 'nitial price for equipment. 

much, Doctor. We a n  pleased to have your strtement. "%. LD6HBAWE. Thank YOU. 


