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1. The Group of ;~onsultants invitea by the Jirector-General oi' .JHO to <.1.dvi:.:;e 

hi;n on the ,:;eneral problems 01' atcmic energy in rela.tion to medicine ana ~ublic 

health met c,it 'HO hcaaquarters, t'alais des Nations, I.Jeneva, on 13, 14 and. 15 

December 1954, with the .:Jirectcr-General, the Jeputy Jirector-General ana senior 

members of the staff, anu held six meetings. The Consultant Group was composed 

of Dr. J. Bugher, iJirecr,or, Jivision of Biology ana ~edicine, J1.tomic ~nergy 

Commission, United States 0f America; Jr. A.J. Cipriani, Di.rector, Biology 

Division, Atomic Energy of Canaaa, Limited, Chalk River, Conada; Dr. J.F. Loutit, 

Jirector, f~adio Biolor.ical Research Unit, ll.tomic Energy Research Establishment, 

!Iar1Jell, United Kin~dom of 1reat Britain ana ;forthern Ireland; and Jr. c. i•ianneback, 

Lou vain University, F3Elgium. 

the meeting. 

The Grcup elected Dr. :ugher to act as Chairman of 

2. The Group first studied the 6eneral co!lstitutional position, function ana 

rc::sr.·onsibilities of '1IO, in relation to the procramne for international co­

operation in developin~ the peaceful uses of atomic energy, giving special 

attention to the problems of co-ordination with interested inter-(!overnmental 

ana non-governmental a~;encies. 

J. }or the purpose of discussion the Group considered the problems un~er t.wo 

categories, those in ~he l ield of protection ana public health which for the 

purposes of the u.iscussion the Chairman described as "net:;ative problems 11 , dUd 

those concerned with the advancement of knowledge through the use of new tools 

resulting fro:n nucl ar fission, which he described as the "positive problems". 

The problems uiscussed are listed below: 

Health Protection (nesative aspects) 

Standards for orctection 
(Internation~l Commission on l a.:iiological Prc.tecti n, T.;ork and 
2olicy); 

Jisposal o: ra~io-active ··aste 1aterial; 

:juclcar re-:actor safety 
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The health problems of uranium mining; 

Transport of radio-active materials; 

Standards for radio-active materials and establishrrEnt of units 
of radio-activity; 

WHO responsibilities in the field of protection: 

gathering and dissemination of information; 
training; 
education of the public. 

Medical Use and Potentialities of Radio-isotopes (positive aspects) 

Food sterilization; 

The use of radio-active isotope.a in 

therapy; 
diagnosis; 
research -

research concezning human nutrition and agricultural 
aspects; 

epidemiology and control of communicable diseases; 
Medical reactors; 

Radiation genetics; 

Radiography using radio-active isotopes; 

WHO responsibilities in the development of constructive programmes; 

collection and diffusion of knowledge; 
training; 
need of a specialist for WHO. 

4. HEALTH PROTECTION 

4.1 Standards for Protection 
{International Commission on Radiological Protection, Work and Policy) 

It was stated that the International Commission was a purely advisory 

scientific body attached, for the time being, to the International Congress of 

Radiology. On the basis of the limited data so far available, it has issued 

tentative figures for the permissible concentration of r adio-a.ctive elements in 

drinking water and environmental air. Its recommendations have no legal 

standing, but are, in fact, being widely applied. 
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4.2 1>isposal of radic-;;,cti ve waste material 

This b ar1 extremely a:U ficult problem which has not so far been jefinitely 

sr;lved. ; .. lthoug-h up tc the 11rr:sent time tl1e .si t;;ation i.s not dlarmink,, the 

potential .anger may become important when a ,c;reat number oi' L:boratories thrcu~~h-

out the worla. start r;perations. In the case oi liquid uaste, tiie problem is to 

reduce it to the smallest possible volume by che::i.ical rneans for storin~r in 

ccntaine,s. ,io::c bulky solL1 waste cculd be dis':osed on the sea-bed without 

danfer of c:..ntamination 01 the surface. The situation is more difficult in 

regard to reactors with no direct access tc the sea which depend on rivers for 

disposal. In such cases the water of the river should be kept at below one-

tenth of the permissible aegree of contamination of d.rinking water. A great 

deal of research is being done on means for the economic use of waste products 

which will reauce the cost of disposal. 

As regards fisheries, it was stated that exceriments were going on to 

determine the concentration of :cadio-activity in iish, incluciing spawn and fry·, 

living in water con :~aminated by 'f•aste material from atomic energy plants. 

iilthough the uegree of raaio-,,ctivity fcuno. gave no cause for alarm, constant 

watch is necessary, also of seaweed which m~·ht be used for human consumption. 

4.J Nuclear reactors safety 

rhe danger for the ,'Seneral population resultinG from accidents in a 

reactor could be minimized by installing the reactors far away ~rem centres 

of population. Jan~er to agriculture should also be taken into consideration. 

The :nost probable kin<i of accident would be lire resulting in radio-active 

elements becoming airborne. This is a risk common, in different degrees, to 

all types of reactors. i'rom the "THC point of view, preventive measures 

against this risk wculu be of ~reat importance at the planning stage, especially 

in countries wishinF to start participating in ato:nic activities. 

4.~ Radiation - inciuced diseases 

Chronic effects of exposure tc low levels of raciiation can pro:rnce 

uisor uers of she bloo:i-i'ornin~~ tissues. xncsure a.t th,J borierline of the 
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r,er'.'lissible d.ose 1i.;ht result in an increased incidence of leukaemia. Local 

o-rnr-raciiatj,cn "_or ~hera:::eutic purposes increases the probability of malignant 

growth after 1C-2J JPars. Acute over-exposure tc h:if'h levels oi' r~diation 

CO:llffionly prouuces cataract, although after ~ ?eak efiect, tr~re is some uegree 

or regressicn. 'here is ~o evidence of any pennanent decline in fertility 

or of genetic cilan,:,es. There is some evia.ence oi' higher nortality rates 

amon::; persons .:-...cutely cxposea to radiations in bombed cities of Ja;:an. It 

was stated that rau.iolo::ists are continuously exDosed to far :~.reater radiation 

than scientists usin,;~ radio-isotopes, sc that ~h3rG wa::: some inconsistency in 

concentrating the efforts 01· protection only in regard to the latter group. 

Attention was drawn to protection of human bein:'s in the pre-natal state 

against unnecessary radiation, ana therefore the protection of pregnant wcmen 

working in raaiography against such irradiation should be studied. 

4.5 The health 'Jroblems ot uranium mininr: 

There is some evidence that uranium miner·s have been stricken by lung 

carcinoma as a result of breathing alpha-emitting :naterials such as radon 

anci its active deposit on the dust, whicn tend to be present in hi~h quantities 

in the air if the :iines ~e not ;:iroperly ventilated. :-levertheless, it is 

difficult tc ura~ any oefinite conclusions, since; sc'ne metals, such as nickel 

anc cobalt, are also present. l;roper ventilati·:Jn and drilling systems are 

essential in t.hese nines. 

4.6 Transnort oi' radio-active materials 

Uraniu.11 235, plut.onium anci uranium ore i..!l'e the critical materials 

requireci. for transportation tc or .:·ram the c.ctomic energy plants. The ;nain 

risk is fire, but the .an(';er or irrauiation for the personnel handling this 

material is also important. Another important problem is that of transport 

of raci.io-isotopes. In the JK ra\1.io-::i.ctive substances are not alloweQ to be 

sent by ;:iost. ln the uSA, a material ,-hich can be placed next to a ?hoto-

graphic film .. lor l.G t1ours >rithout ..:.am;::ire to th2 .;:·il.11 i5 accepted for air 

tran: port, dJlQ it can oe accepr,eu. that its rau.lo-activity is well ·,.ithin :~he 

limits of c;;,..:i.'et:/ to .'.l. person's hccilt:1. 
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it ic <i proble-:: ;:,hat crmes withiD the province of physicists. 

d. ~x.irt in t,he coll2ction, collation and v'.::.:i'u::::icn of ini'cr:naticn. 

of technique wnich raises ccnsi_._erable uifficulties is that of :nea:.:u:::-inr;; the 

irr~diation to whicn human beings rni1~ht have been subjectea.. 

generally .ne:.tsure such irrauiation in ter:1s or' loniz<.ition, but thE:re Jl'_- ~(:,, :::: 

levels 01 ·3IllTQ at w;1icn ioni.::.ation ''1ight .'!l .. y onl.Y a :ninor part. 

4.~.l •}ath~ri~~ 3nd ci~semin&ticn 01 inror'llition. J..n ac.<.a.ition ::.c ·~'.1·.:' 

has "' con::::ilerabl•: number of uniJUblisheo. rec;orts, J-,he titles o1 ;.rhich cs.n ·~e 

·HC 1-.:r1ici'l ccmlo ·-.be ~;hem the s .. prooriar,P _moli.::ity. 

L:-.0.2 The; trainino; 01 mclic nealth pnysicians in 1.:,he ~ielt~ 

of occ.ip:; tional :J.Salth an.a sar'et-y is one: oi t:1e .-:i.ost -.iiii'icult, si;<ce practical 

trainirn coul 1 be ain::'.1 only in plants locat2a T,.rhere, for ob•1icuE reasons, 

iorcL.:;n stu~<.ents :nay not h:we '::asy access. 

:'he experience in different ccuntr:_es ,L~ 

!J,==-En th<..t in :;he cor.nnunitii:s ac ar :i.ucle<:lr er:.E-r~ :_:ilu.nts people cLY'S :10t ·:roatJ_ 
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5. MF.DICAL USE AND POTENTIALITIES OF RADIO-TuOTOPES 

5.1 Sterilization of food ea.nd pharmaceutical preparations 

Successful experiments have already been carried out to irradiate potatoes 

with gamma rays, so as to inhibit sprouting, although the sterilization of large 

quantities of food might constitute considerable practical difficulties. Further-

more, the J.a.nger of food acquiring carcinogenic properties must be carefully 

investigated. 

Sterilization of pharmaceutical preparations, which could not be subjected 

to high temperatures, such as catgut, should also be examined. 

5.2 The use of radio-active isotopes in -

5.2.1 Therapy. Radio-active isotopes have been used in treatment -

usually as palliathes - for many years but their use has recently increased. 

Work with them should be confined to certain centres and groups and spectacular 

results should not be exoected. Attention was also drawn to a mechanism using 

cobal.t-6J, which could replace high voltage X-ray machines to advantage. 

Training in the use of cobalt-6o machines of persons from technically under­

developed countries might be considered, but it should not be forgotten that 

WHO would have to study carefully applications for fellowships. 

5.2.2 Diagnosis. It was pointed out that tracers should not be used 

for diagnostic ::urposes, unless really necessary. There are a few accepted 

diagnostic tests with radio-active material but it should be kept in mind that 

there is still some doubt as to its influence on genetics. The emphasis 

should, for the time being, certainly fall on research. 

5.2.3 Radiograohic machines of small dimensions. It was mentioned that 

small X-ray machines for diagnostic ?urposes have been devised using radio­

active thulium, together with a polaroid quick-developing unit. These machines 

are most convenient for use i.~ the field when electrical power is not readily 

available, but could not, of ccurse, replace proper X-ray equipment in hospitals. 

5.2.4 Research. The field open to Kesearch is VEry wiae. As regards 

agriculture, nuclear radiation is already being applied :i.n genetics for the 
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;,,,,.~~ .. ,1 ,.;l"J:.::cssr;s l.D .JLrnt:.:; .or -cJ-.c- ... eveloument o::.' ;:;trains 

'.ucn ~ore knowlcu~e is ~eeue~, 

to ~oidemiolo,;:y, 'T c.t. stre5s :,:cis l:_.ic< ·m the iri1r,,ortance oi' thf stud,;, u1 

beh.J.viour of ani:-:;3:::.r ',7c1ich ii: ht 2ci:, ;i.S ·.rectors in the propacation of hwnan 

ciisEase, such :..s insects, rats, etc., by 11 tact::ing 11 them with radio-dctive 

material. 

5.3 :leuical reactors 

_·mall atcmic :r'cciCtcn; .. cs relia. . le ::;c;,; re .~s 0±' 1ac~i.a tic-n "lJ.Y be m;ei'ul .:'r .. ;:-

~'he inportance of ~he 9ool:Lr,:~ o!' re.:,ourc·-~-

:ac·,;,c:.ce strains ;~iving a 

~yic. lu. 

clj:: ""lent 'vaccine. 

been ~·.::n€ in l':nbr,yo..Lu ___ y, :.Ju :tdruation 01 certain purts oi 

tho ·2moryo. 

out. 

5.5.1 .~ollectic!1 ;Jnd c1:L:_·~·usicn cf ~:nowleur-:e. It was agreed that 

import.:.int pa rt _ill .:;t:L1:ilJ. tinr~ i-,hc 2.'lm·.' c: :· ::.n.: c r ·."'S tic n ,'Jn "JK n:r0 ci.i cal :1f e c .! 

·1,-,.,,·./'.,,...., 
............ J..-1--'.6. 
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lanl''liages • 

'frainini:o'· 0everal T .. ;ays 01 c,rainin pe:rsonnel in t~1E 11cu.ie<l.L :ic:e 

c~ rauio-isotopes were discuEsed. 

(a) Tellc~·-.··ships. rhese shoulo be Ol the ;~o::;t-':'.;!'3.GUate type• 

• c llo:·;.:: ;;c: 

be selecteu .,rein Llifferent, cateE'-ries, ::c-ucn ,_ s phy.sic:;..ans, bioph;y ~-'icis;,r;, 

enr;ineers, eGc. 

(c) _utsr:.arnin iffercr:t cent,r:~,s o.L l·~ arnir:,c .. 

~d) xchan.' 

( e) :=11ort ~. 

~ .......... 
) . ) .; ,,eeu !i' d soeci:::...:.ist :'.:'or 

·1b 1 L: L~il. 
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_ :Jl~ ·3~1c.ul:-~- 11e ·lc·ne '.,)'/ T,he collcct,j on nf the 

~::.~: ~-='·:'.l1.1l~1~ r1: :'i :-- .... ~ ,--·,nc ·--i ill 3Dp:·(~ ~)Ji. :~t:_? 

' . . 
: .. ~ L -, - :J ~-' <:---~ 

LilOr6J' dlld. tnc ·•'-<Visury ~or:u;iittee t:Si:.ablisheu uy t.r1e 11enei aJ. ,,<;;.;eiably 01 t.ru, 

~Jniteu. liati-:ns to ~Jropare for the Conference were the appropriate forw.1s icr 

aoc.muin:; that ·iarning. 

Its .i_on,:::;-tcrm. activity [-3rlol.i.L 

.:..:::.sist cou.ntrie::o 1Jl C· ·~ i~in' . . 
~hs apprc~riato ~rainin~ ~01 01 i·;::. '. 

the various ~-ie.LL~s o;.· 1eriicint0 .:ind ·Jutlic :walth. Tc pcrfor::l th:::."G 7ari 


