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o MINUTES OF MLCETING OF BIOLOCY DIVISION MEMBERS
CONCERNING P-10 PROBLRMS - JULY 2 1950

Present: IK Bustad - Zoology J Katz - Blochemistry

CW Delong - Blochemiatry PR McMurray - B.I. Operations

NL Dockum - Physiology E Revcaadh = Blology

RF Foagter = Aquatic Biology J Rediske - Botany

TW Galdbraith Clinical lab, CHM Patteraon - H.I, Operationa

¥E Getzendaner - Chairman JW Porter - Botany

KE Herde - Zoology AA Selders = Botany

MI Joffe - Physiology RC Thorburn - Analysis

o]
INTRODUCTION o

The purpose of this meeting wvas to inform members of the Blology Division

of the status of P-10 problems, to exchange ideas on methods of attacking these

problems, and to develop new problema,
The P-10 Hazards Control Camittee hag been sot up for the purpose of
o coordinating the effaorts of H,I. and Tochnical Divisions toward the solution of
problems of hazards arising from the productlon of tritiwm, The difficulty of
confinh:;g tritium to provent 1ts sproad makes tho protlems of preat significance,
It 1s concern of H.I, Biology to solve those such as tHe blological offects,
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and mochanismg of entry of tritium into blological aystens,
aapoclally tho human body.

evaluation of hazards »

In the courso of productlion, contamination hag becams fairly wldegproad in
tho production laboratorios, Cortain porsons, ospeclally glase-blowera havo
Soon found to havo concontrations above MPC'g at times,

RC Thorbun osutlined briofly mothods of P-10 production,

Instruments for dotecting éontanination have boen dovoloped., Air exhsust

lines aro monitared with Kenno chambers which aro ionization chembors uging a

vibrating rcod to measurc curront carriod by ion pairs formed. Pcto, consisting

of an opon-windowod probo with moth&bo floving through 1t connected to an ASP
scalor, seniquontitatively dotects surfeco contamination, It is virtually
impoasgible to dctoct quantitetlvely the amount of tritium on a surface since

tho bota redictian 18 oo weak that only tritim very noar tho surfaco can Yo
detocted. Quartitles of axido in the air can be measared by abaorption on
calcium chloride and aseaying tho wator for tritiu. This 18 dono by allowing
tho wator t5 ronct with calcium carbldo to form acetylono which is dolivored to
an ionization chambor, the cwrront being mosswrod with a vibroting roed alectra—o
motor, Thile mothod 1s sensitive to about 2 pc/litor ardinarily, but cen detoct
as little as 1 uc/liter with oxtreme caro, Organic material such as tissucg can
bo burned, tho wator collected and nasnychy this method, Tho methed ig alow;

with prosent facilitles in tho blology bullding sevon saaples por day can bo run,
@

REVIEW OF AC?I’IVI‘I‘ES&F BIOLOGY DIVISION ON P&O

CW DoLong: Ru.&: bave boon oxposed in the hooda of 1CR B, burncd, and the wator

rasajcd by tho acotyleno method, In the first sorica, rat #1 oxposed through
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R 40 ) o ofc]. |- b b B VTV S R T % ne/lltor body wator,

rat. #2 cxposed for 10 proceas
| fima accumulated 22 mc/liter,

It 18 not ¥nown vhothor this wag talon in ag

t'’0oe product or oxide; all was moasurod as axide., In tho gocond gsorlos, two

rets accunmulatod 3 me/liter,

Two rmts on tho hood rom floar, and two om office floors ucquirod 5 pe/

Litor in 42 days (oquilibrium ¥28 prodably roachoed ocrlior),

©

A rat kopt in a demssicator containing T2 gss with EDE to aboord weter and

carbon diaxide fram tho atmosphoro fixed 600 Jc/litor os tritium oxido in body

flwds in 4-5 days, Tho coxrcags 1s being kept to bo analyzod for tritium in

hydrogon-cmtuining body constituonta, @
At prosent, 20 rats are in 108 B accumulating tritiunm inQboir bodlos,

Aftor L6 wocks oxposuro thoy will bo uscd for detormination of biological half-

1ifo, This hag doen dotoruinod as about 10 days for humans; it ig hoped tho

retio botwoon rat and human hals ~'ife ¥i1l givo a means for oxtrapolation on

othor data, Tho rata will aloo bto used to study equilibriunm conditions whon

cxchango betwoon tritium and hydrogen in motabolic Pools hag talken plg:o,

1s expocted that accumulation will bo on tho order of 60%uc/litor vhich should

&lve no radiation damngo, No blanks have bocn run on rat oxperimonts to date

bocausoe of the limited facilitions far annlyeoia,

FUrlRE Prans

Porter: A projoct weo submittod last Spring on P-10 uptako by plants to detor-

nino whothor it is takcn up and Incorparated within the Plants by photosynthesis

R ar othor :mchﬁnizms Tho progran 1s nct caplotoly plannod, Sevoral spocloa@

including bacteria, algoo and highor plants should bo ugsed in studios scerching
o

o for onzymo pystoms oxidizing tritiwm, Theso 8ygtene will bo fowor in nuzbor
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and lesa camplex than systems involving the oxide. Studies algo shouwld include

I

0‘*.9 motabolism of labeled campounds, e,g, incorporation of glycine into chloro-

1’:'.18_1. The program should start within the next couple of manthag,

Katz: Blochemistiy might have a good problem in carbohydrate metabolisnm such

as a glycolysiec study since water is Ynown to add and subtract during tho

o

Foster: Actlon of P-10 on purely aquatic forms coul?be studled with sealed

glycogen to carbon dloxide cycle,

aquaria containing organioms from algae to fiph, alawing them to reach oquill-

brium, Metaholic difforences in various organisms have been 1ndi?atod by the

14
O2 . e

Joffe: What is tho status in rogard to toxicity? o @

studica of Calvin and Bongon 6.&1 (o}

Tho maximum pemiaeibl&concéntration 1s 1 mc/standard man, MPC 4n alr:

- -
1o 1076 Mc/ce for the oxide, 1077 uc/ce for froe tritium., Tho oxporinmont with

a rat roparted a.ove indicatas biological oxidation of the freo gas Bo that
MPC based onq,hoaxido is Qo safer working valuo, The detoctablo limit 1o
about 7 timos lower than tolerance,

Joffo: Taxicity studios uhou.l&bo sot up,

®
¢forde: Tlart and animal blological monitering of the 100 B a.x& cghould bo
. P d
conducted,

O PERCUTAIEQUS ABSORPTION

® .
Tho principlc protection in P-10 production is the ugg of frosh air maokn

by the warlmon, Undoubtodly their sidn 1g agon oxpoa@ te both tritium and

ita oxide, It hag bocn suggonted that choster whi'te plgs be usod to dotormino

the oxtont of porctganoou.u aboorption, Their skin saomowhat rcoomdbles human

o
8kin, porticulerly with rospect t5 radlaticn Qamnge, However, th& 8inilarity

may not hold dbeyond this, Piga apparcuntly ds not have oweat g]snda. Lo
o
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1)y doterming tho oxtont of percutancoun aboorption,

A swggostion Gho mado that
8mc 1l chembors contalning .heoactivo samplog be sealed ontc the okin, 6ctiviticn

up to 1 curic uight be handled in this way, although tho provlar of introducing

and rczoving tho samplo without losing it would havo to bo golved. Subcutanoous

tieauc and blood could be analyzod to dotormine a@uorption.

In viow of tuo doubt as to tho enalogy of pig and human skins, othar aninals,
porhapa nonkeys, shoﬁld be conuiderod, The bost animal, of cowrse, would be

the human, Proliminom'g)low dose studivn could bo run to dotermino t@o dogroe of

similoarity botwcon man and S.hor cxperirontol animels,

It wag roc:xmondod tuat foaniblo @aoa for human boings be calculatod and
oxperinente bo propocod on Q’xu basiu of those cclculations, In humen studies,
doses should atert vory low and work up to dotcctable amounts,

(Thorburn) Stwdics oxbzgiod blood and finger %ssuon fram an accidentelly

contamirctod workman were mado, Amlysin ghowod no fixed tritiwm in the organic

conatituo&o, within a dey or s> aftor tho accident, slthcough wholes blood and:

wrine shswod contamination
o}
cally; liver and othor 6ctive1y netabolizing ticsuocs should to studied,

O
O The tissuos analyzod aro not very active metaboli-

Attontion of tho group laGgalled to: (1) "Prclininary roport on human
@)
excrotion of tritium" Dosumont LAMS 1099, (0fficial Usc Only)

(2) "Sevorcl Mothods Uscd fau Culculating MPC'o" HA Kormborg, Documgnt HW-17438,
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