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caused by a dire«.: stimou-tir.;: 
fc acid conipr^'sbJc to ¡hat observed m 

\ \  volunteers* Tin's oiicct ir«n aK ■  ;>c 
for the increased lcd in£ •*! uei:*H?iD<: 

fed tn patients receiving deep X-ray 'rt.*;incnt 
they are given folic a^ui.’*

"Whether the gastrointestinal div:i.r';>.«.u v-~ are 
mediated through a similar csm-ral path’-sav or resuited 
from ?. direct effect on the gut remains conjectural. 
But it is ot interest that U»»k  acid seen.s to he concen­
trated in saliva.: * a fact which may explain the bad or 
bitter taste complained of tn some of our volunteers.

V/c thunk Or. GerutJ Cur/.»:'.. oi ih t  l ;wi;u{c ot N^urotoi;s, 
f3/ thscusMnj; with us the j w s mMc  roii- of lot;. m .v rebrj i -  ■
amine metabolism; Miss Catherine Duncan, of she M R.C. 
SutisticxI Research and SetvjiCN I ’m*. tor .utvicc on vacisnca! 
aspects; ami Mr. N jo lhon  Smith for help in gathering data.
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_ A dose neirative cofrdation was found
• lictwcen the concentration of lead in 

'blood and the activitv of erythrocyte •5-ainir.ol.TeiiliRic 
acid dehydrortenase m 20 healthy individuals, never 
exposed occupationally to lead.The results indicate that 
present levels ol environmental contamination with 
lead can produce a measurable biochemical alteration 
tn man.

I S T R P i n C I l O X

Ur/m is absorbed into the human organism by 
respiratory and digestive routes and is distributed 
to organs and tissues hv the bloodstream.* Metabolism 
is complex—some lead being excreted and some 
deposited; the rest forms a mctabo'ically active poo! 
reiieetci’ by the blood-.cvel o f leas’d As a result 
of growing industrial use and the introduction of 
alky! lead compound-, as petrol ashhtives, exposure 
to lead is substantially above " * the background of 
absorption t to m iood and dim king-water, fipideini- 
o’ogiea! and experiment;*! data point to a logarithmic 
correlation between the concentration of least in the

popish':o.-.s,’• * 5uf;gest 
accumulate as a resull 
coac&niirnticn.

Any cflect o f the absorbed lead ori .oth will 
'depend o;i the degree o f accumulation. The generally 
aceertid “ safe"  upper limit for the concentration 
of Iced in the blood of persons exposed industrially 
i- some 70-flf) up. per 1W) m l.,'-- and mean values 'or  
occupationally unexposed populittions are usually 
between 15 and 25 ig. per 100 m l.1-’ .14 'I'hcsc levels 
are considered by most workers to be without any 
biological effects. -

Inhibition o f ham  synthesis is one manifestation 
of lead toxicity; and measurements of intermediate 
products o f this metabolic chain—c.g., coproporphvrin 
and rt-aminolcevulinic acid f.x.i. O  in urine— have 
long been used as quantitative tests of the response 
of the organism to surplus lead,3 " and have thus 
formed one basis for the evaluation o f what is harmful 
anJ what is not.- The finding that erythrocyte A.t .A. 
.Ii lv drogenasc aetivit v is specifically inhibited by lead 
has provided a n o s. specific, and sensitive method for  
the detection ot earb. V.<d effect.’‘ 1' We has e used this 
!r> ' -> c i< measurable bio.u.jv d effects due to present
levels of urban < sp-^ore to lead «.an hi found in man.

MA riHtAL ANl) .V ‘ ! t.. 'S  
Wood-lead levels and erwhrocytc a .i . a delivdtogcnasc 

activity store measured t:i lb  iujlihv n.vdcai vudenfs 
fin  males. Ip Icmalest with no p:cs m .t  previous occu­
pational exposure to the metal. The concentration of 
fe.id ill whole bfK'd was measured alter wet .is.ung usim; 
a dithizonc method." The standard dcviatii»:) oi ilupli- 
eate incasurcincnts was I d yg. per 1U0 nil. A Mind 
control of the lead estimation gave the to’hmir.g result 
(the concentration in the blank sample recorded as 9 ug. 
per 100 ml.);
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A.I..A. dchyiirogc«iasc w j s  nu*75ur*:«J *ro:-; tV».*̂ h hcpjfinjseil 
whole blood according to IvopAigtn'ioN nicthod.lr 'The 
results were corrected ¿or ivc-rontocri: v.iiu.v nad the onxv- 
matic activity v.vs calculated the U-nnub:

!00d .< l?-5 r.A«0‘ A0;.hicmatixnr (
A# and A© arc the absorbencies at 6^ and 0 minutes, 
respectively, and 12-5 is the dilution, correction.
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There was a strong negative correlation between 
the concentration of lead in the blood ar.d the 
logarithm of a .i a . dehydrogenase activity (see figure): 

v 2  3 0 7  OOlRcqr -0 -8 3  .

T he remits indicate that an inhibition of  A.L.A. 
dehydrogenase that is proportional to the concentration 
of lead m the blood can be shown even-for people 
representing ” normal " urban exposure to lead. 
There is no lead level on the repression line below 
which it can he stated that no inhibition occurs.

We later extended ou- observations to M2 workers, 
representitig various degrees of  occupational exposure, 
with h!;\.d-!cad values ranging from 11 to 9} y,;. per 
100 mi. The regression line was almost identical.

y  2;271 OOl.Sv.r - 0 9 0  .
These observations confirm the results presented 
above and clearly show the interrelationship between 
the concent! at ion o ’ lead in the blood and the activity  
o f  A.I..A. dehydrogenase.

D I S C I S S I O N

So far as we know, there have been no earner 
reports indicating that present environmental . m- 
tarninauon v.ith lead has any biological eileer . on 
man. Our finding tv an example of how the border 
between " eifcst " and " n o  effect" can be shifted 
by the introduction of more sensitive methods. 
Indeed, inhibition of A.r .a. dehydrogenase \<a« lound 
ct such low lead concentra,:ons that one ina, ask 
whether there is any lead dose small enough to have 
no elfect at all: The same may be true for "ther 
poisons; but a lack of sensitive method . for measuring 
toju’c eiVectx leaves this question open.

The effect of environmental contamination with lead 
on health has been subject to'speculation ' ' ' The 
finding that a .i..a . dehydroston.ise is partly inhibited in 
the " norma! ” ui'oan population cannot be considered 
as p.roof of an effect on the health, since its significance 
is unknown as yet, but it demonstrates that even the 
comparatively low exposure to lead, prevailing today, 
interferes with metabolism. This—imerfercncc- mety*- 
or_r.-i?.y. nou-he.,harmful. Without taking any stand­
point on this question, it mav be assumed from the 
Goldsmith-! fester regression'' that this and other 
possible elfects will become mote pronounced if 
contamination becomes heavier in the future.

tn.- . lyscs .
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DISSECTING- MICROSCOPY OP 
R U O T A I .  M U C O S A

S i m m y  B a s k  ) .  s. t '< t».u

D .  G .  Bo h n s 1. N  M a r k s

Cauroiiitr-rimi! I'm!,  ( i rrv .v  V /.'.’-po.,.' >jh11-r 1 a.vrv, 
and Depart»h -it ol Mt.iun.o. Cm:, / ape Town,

( -ip' ! Souih A'. ie.:

S u m m a r y

i . m  “ o \ l)  ( ! ; c  c c m r e  ì ì !

i l a :  p a  r. • : n  i • k m : !y  d i s t u r b e d

: rc»i;t : \ j Ji-vfr.b w i : t . u « ^ c r ; u i \ * e

f i n d e r  :he  d issec t ing  m u  m s e o p e  the 
n o ; ’. i.il a p p ea ran c e  o f  the  test. i t  m u co sa  

is a h o n e y c o m b  p a i v i  ol n u n s  fo r in e . I a vascii lai 
n e tw o rk .  U n d e r  >h i.iu - i i.di:.  p i u  p re su m a b ly  
c r y p ts  o f  I . i d ’c r k u u n  *a. 
th ese  u n i ts .  I h o  » .nen ia:  
in b iopsy  sp e c im en s  ;ro: 

co l i t is ,  a n d  in m an s  .*>*•> no p i ts  can  be .ecu..

' 1ST  K O IM 'C I  l u x  .

l i t i  d i ssv c t in e -m u T o scn p e  .ippc.u a n sc s  >t the 
n o rm a l  a n d  abnorm . i !  ¡c junal m u c - - i  a u  " d !  kn,<v. n, 
a n d  ih e  f ind ings arc  ot c o n s id e rab le  cal i.' in ’he 
d iag n o s is  oi s: i i l i -hnw e i d isease.  T o  o u r  know ledge, 
th is  ic .  b.nisgic has no t  been u sed  to  in v es t ig a te  ¡he 
la rge-bow * ;  i n u n s a  .

• VC e desc r ib e  l u r e  disse* t ing- mi» roscojx- a p p e a r ­
an ces  ol the  :i--i n:-i: r i s t a i  .am-, o .a a n d  the  ch an g es  
fo u n d  in u lcc r .vu  c . o h m s,

M A 1 • i I ’. I \ \ S D M I I Do os -

h i l tv  rc * l j :.-i-»iO;-.. xpe.m iens \\e :e !a,..T a! ro v ’ iiu*
sigmoidoscope a ’ h is; 5 , r tueu r troni ili a: ai svigy.
pour  o f  these wen 'on u.ur'.jp, d in; ecaln.u -oi: 'I lie speci­
men was m’.mcii. .'.il’ p ' jced  m i pern  do l i  in n i j i i i i : . ; 
Ibrmaim, examined u j . i ' i i !  de.as, ag .1 photography,: 
wi i lun 15 minutes. W u lm  j o .  t.i mir.i 
ii’U.-' . :>e»amc wh.ue and f, . i - ■ n
cxaminjtio:-, to th.s m e t h o d .
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ii-gv.". onth " pattern of  
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T h e  s t i ik in g  leni a .  
tl ic m u c t ’sai st i r tace 1 
is fo r tned  bv a rute. ìa r,". , t i ; 'a : n . ' . w r k  o f  vesvels 

whic lr  rne rge  w n b  e .u h  f t l . c r  ut Ha. l o r u . r s  n f  thè uni i  
p roducit i* :  a u n i f o rm  j r .d  teg ida-  .i- Ini*, tu re  fig. 1).
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