
Iodine, 
alcohol, and 
mental 
deficiency 
A child's surroundings 
play an important role in 
shaping the future adult — 
sociologists and 
psychologists have long 
agreed on that. But only 
in recent times have 
scientists been able to 
identify some serious 
dangers in the earliest 
environment of all: 
the womb. 

Several o f these dangers are o f our o w n 

making . Mothers - to -be shou ld nowadays 

be aware that s m o k i n g dur ing p regnancy 

puts a baby at risk, and w h o can forget the 

tha l idomide tragedy? Researchers in the 

CSIRO D i v i s i o n o f H u m a n Nut r i t ion are 

invest igat ing the pre-natal effects o f a l c o ­

h o l (early exper imenta l results, ob ta ined 

wi th sheep, w o n headl ines l ike ' B o o z y 

ewes s h o w perils o f drinking?) and a lso an 

e n v i r o n m e n t a l fac to r l e s s eas i ly c o n ­

trolled — a shortage o f i o d i n e in the diet. 

W e n e e d the e l emen t i o d i n e for the thy­

ro id g land to make t w o h o r m o n e s , k n o w n 

to phys io log i s t s as T 3 and T 4 . A s their full 

n a m e s , t r i i odo thy ron ine and te t ra iodo-

thyronine , suggest , i o d i n e enters in to the 

c o m p o s i t i o n o f bo th h o r m o n e s , wi th three 

a toms in a m o l e c u l e o f T 3 and four in T 4 , 

w h i c h is a lso ca l led thyroxine . 

T h e s e thyroid h o r m o n e s he lp to c o n ­

trol the release o f energy ins ide ce l l s . I f 

your diet lacks i o d i n e and y o u c a n n o t 

make them, o n e o f your symptoms w i l l 

b e a p o o r ability to regulate y o u r b o d y 

temperature; y o u w i l l n e e d to swi tch o n a 

heater far m o r e readily than m o s t p e o p l e . 

S o m e unfortunate individuals have been 

deprived o f an adequate supply o f i o d i n e 

all their l ives , s imply because the l o c a l 

soi l and water con ta in l o w levels o f the 

e l emen t . T h e s e p e o p l e d i sp lay a w i d e 

variety o f s y m p t o m s , the wors t o f t h e m 

caus ing severe incapaci ta t ion. 

M a n y sufferers have a goi t re , a m o r e or 

less mass ive swe l l ing in the front o f the 

n e c k b rough t about by excess ive g rowth 

o f the thyroid gland. Goi t res have var ious 

causes, o n e be ing iod ine def ic iency , w h i c h 

results in a bizarre breakdown in the body ' s 

internal c o m m u n i c a t i o n s . I n a h u m a n 

be ing the thyroid is s t imulated to g r o w by 

a message , in the fo rm o f a h o r m o n e , f rom 

the pituitary g land just beneath the brain. 

I f the thyroid g rows and func t ions nor ­

mal ly , it eventual ly secretes its o w n hor­

m o n e s , T 3 and T 4 , and w h e n these reach 

a sufficient concen t ra t ion in the b l o o d ­

stream, the pituitary ' k n o w s ' that it is t ime 

to s t o p s e c r e t i n g its o w n m e s s e n g e r 

c h e m i c a l , the thyro id-s t imula t ing ho r -

Two Chinese women in their mid 
twenties: a 'barefoot doctor' and a 
cretin. Characterized by stunted growth 
and mental deficiency, cretinism is 
particularly common in certain parts of 
the world. 

m o n e . T h e subsequen t g rowth and activ­

ity o f the thyroid are n i ce ly con t ro l l ed by 

a b a l a n c e o f these c h e m i c a l mes sages 

p a s s i n g b e t w e e n the t h y r o i d a n d the 

pituitary. 

A shortage o f i o d i n e breaks this cha in 

o f c o m m a n d a n d c o u n t e r - c o m m a n d . 

Wi thou t i o d i n e the thyroid c a n n o t syn­

thesize T 3 and T 4 , or at any rate n o t in suf-

f i c i e n t q u a n t i t i e s t o p r o v i d e t h e 

in format ion ' feedback ' (a t eam b o r r o w e d 

by physiologis ts f rom engineers) for w h i c h 

the pituitary is wa i t ing . T h e pituitary 

therefore con t inues to p r o d u c e its s t imu-
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Starved of iodine, the thyroid may grow 
unchecked, forming a goitre, as in this 
Papua New Guinean woman. 

latory h o r m o n e , and the thyroid g rows o n , 

u n c h e c k e d . 

Cretins 

But the pa tho logy o f i o d i n e de f i c i ency is 

m u c h m o r e c o m p l i c a t e d than that. N o t 

o n l y d o s o m e goitres have other causes , 

but s o m e p e o p l e , a l though short o f i o d i n e 

f rom the b e g i n n i n g o f their l ives , d o no t 

deve lop a goi t re . H o w e v e r , they may suf­

fer a n u m b e r o f other s y m p t o m s , i nc lud ­

ing p o o r phys ica l and menta l g rowth . T h e 

bones may be s l o w to ossify; the skin may 

be dry and the t o n g u e s w o l l e n ; the n o s e 

and face may b e broad and flat. 

M a n y patients have p o o r phys ica l c o ­

o r d i n a t i o n , and in e x t r e m e c a s e s the 

brain's failure to deve lop fully leaves the 

patient a m o r o n . Sufferers f rom all or mos t 

o f these debil i tat ing c o n d i t i o n s have for 

centur ies been ca l led cret ins. 

Certain geograph ica l r eg ions l ack nat­

ural i o d i n e — general ly h i l ly or m o u n ­

tainous p laces we l l in land, where i o d i n e 

has b e e n lost t h rough l each ing or so i l ero­

s ion and canno t be replaced by sea spray. 

A s h o r t a g e o f l o c a l i o d i n e d o e s n o t 

threaten the heal th o f c o m m u n i t i e s in 

m o d e r n deve loped count r ies , w h o s e c o m ­

p l e x trade and marke t i ng e n s u r e that 

p e o p l e eat f o o d s f r o m m a n y d i f ferent 

p laces . Bu t in p o o r soc ie t ies that depend 

o n subs is tence agriculture, i o d i n e defi­

c i e n c y in the so i l means de f i c i ency in the 

diet, t o o . 

T h e p rob lem b e c o m e s particularly acute 

in smal l , r emote c o m m u n i t i e s s u c h as 

m o u n t a i n vi l lages in Papua N e w G u i n e a , 

the Himalayas , and the A n d e s , w h o s e in­

habitants have little oppor tuni ty to obtain 

meat and grain f rom n e i g h b o u r i n g c o m ­

muni t i e s , let a lone sea food or the p roduce 

f rom distant iod ine - r i ch farmlands. 

Goi t res and the various s igns o f cretin­

i sm o c c u r especia l ly frequently in partic­

ular g e o g r a p h i c a l areas, and scient is ts 

therefore use the terms ' e n d e m i c goitre ' 

and ' e n d e m i c cre t in ism' . A l t h o u g h the 

l ink be tween these diseases and iod ine 

de f i c i ency is not s imple and was for a l o n g 

t ime den ied by s o m e scientists , clear evi­

d e n c e has accumula ted dur ing this cen­

tury that s u c h a l ink exists, and that if on ly 

i o d i n e can b e suppl ied to p e o p l e in the 

right way and at the right t ime these dis­

eases can b e prevented. 

Aus t r a l i a , as it h a p p e n s , is a l u c k y 

count ry : o n l y T a s m a n i a has had a severe 

goi tre p r o b l e m , w h i c h in 1949 affected 

2 0 % o f girls and 6% o f b o y s aged 1 2 - 1 4 . 

T w e n t y years later, goi t res had virtually 

disappeared f rom the State, f o l l o w i n g the 

distr ibution o f iod ide tablets to s choo l s 

and c h i l d health centres and the addit ion 

o f iodate to bread. 

In m a n y o the r d e v e l o p e d c o u n t r i e s 

goitres similarly dec l ined , but scientists 

c o u l d no t always attribute the improve­

men t unequ ivoca l l y to i o d i n e . In Switz­

erland dur ing the 1920s , for e x a m p l e , the 

f requency o f goitres a m o n g mil i tary re­

cruits dec l i ned f rom m o r e than 5 0 % to 

1 4 % w i t h o u t any i o d i z a t i o n p r o g r a m . 

In Papua New Guinea, Dr Buttfield and 
Dr Hetzel found far higher frequencies 
of endemic goitre in mountain villages 
than near sea level. 

Subsequent ly the Swiss authorit ies intro­

d u c e d iod ized salt, and by 1950 goitres 

were a lmos t u n k n o w n a m o n g recruits. 

T h e d i s t r i c t c o n t r i b u t i n g the la rges t 

n u m b e r o f goi t rous recruits was the only 

o n e that had no t i m p l e m e n t e d the iod ine 

p rogram. 

Resu l t s l ike these f rom various parts o f 

the w o r l d sugges ted s t rongly that iod ine 

he lped prevent goi t res , but they did no t 

amount to p roof posit ive — and such p r o o f 

In 1966, many Papua New Guinean 
highland women received iodine 
injections: they bore no cretins after late 
1967. The black dot represents a child 
of uncertain age; when Dr Buttfield and 
Dr Hetzel checked, they found it could 
have been born several months earlier 
(putting the dot above the line). This 
study and later trials elsewhere show 
that cretinism is prevented if mothers 
are given iodine before pregnancy. 

was essential before doc to r s c o u l d tackle 

the disease in countr ies w h e r e it remained 

a ser ious p rob lem. I n 1960 the W o r l d 

Heal th Organization estimated that at least 

200 m i l l i o n people suffered f rom e n d e m i c 

goi t re . 

Injections of iodine 

A b o u t 20 years ago scientists ob ta ined the 

proof . T h e y gave in jec t ions o f o i l conta in­

ing i o d i n e to peop le l iv ing in r eg ions of 

e n d e m i c goi tre; the oi l prevented goitres. 

A s ing le in jec t ion p roved suff ic ient to 

correct iod ine def ic iency for about 4 years. 

H o w e v e r , the c o n n e c t i o n be tween goitre 

and cre t in ism remained o b s c u r e . D i d cre­

t in i sm result f rom iod ine de f i c i ency or 

f rom s o m e other cause? 

T o find out, D r Basi l He tze l , then Pro­

fessor o f M e d i c i n e at Ade l a ide Universi ty 

and n o w C h i e f o f the CSIRO D i v i s i o n of 

H u m a n Nutr i t ion, and D r Ian Buttfield o f 

the Papua N e w G u i n e a Depar tmen t o f 

P u b l i c Heal th began in 1966 a con t ro l l ed 

trial in the Jimi River district o f the West­

ern H i g h l a n d s o f Papua N e w G u i n e a — 

an area k n o w n for its h i g h i n c i d e n c e o f 

e n d e m i c cre t in ism. In e a c h o f the study 

vi l lages , half the families r ece ived an in­

j ec t ion o f iod ized o i l ; the other ha l f (the 

con t ro l s ) were g iven an iodine-free saline 

so lu t ion . 

T h e results were striking. By early 1969 

the con t ro l mothers had g iven birth to 304 

ch i ld ren , o f w h o m 21 s h o w e d signs o f 
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neurological defects, including mental 
retardation. The mothers who had re­
ceived iodine produced a similar number 
of children, 317, but only seven of these 
turned out to be cretins. Six of these seven 
were definitely conceived before the io­
dine injection, and the seventh may have 
been; doubt surrounded the child's age. 

In the first 3 years of the trial 20 cretin­
ous babies were definitely conceived after 
the injections, and all 20 were born to un­
treated mothers. 

Clearly, then, a single injection of io­
dized oil given to a mother before preg­
nancy can prevent her c h i l d from 
becoming a cretin. This conclusion was 
subsequently confirmed by other re­
searchers in Zaire and South America. 
Mass injection programs to prevent goitre 
and cretinism began in Papua N e w 
Guinea in 1971 and, later, in other coun­
tries, including Zaire, Indonesia, and 
China. As a result, cretinism has already 
disappeared both from Papua New Guinea 
and from central Java and Indonesia. 

Sufferers from endemic cretinism do 
not normally have very low concentra­
tions of the thyroid hormones in their 
blood, but their symptoms, which include 
mental deficiency, paralysis, deafness, and 
dumbness, suggest that the nervous sys­
tem is not functioning satisfactorily. 

The results of the controlled trials show 
that the permanent damage to a cretin is 
done during pregnancy; some process in 
the development of the embryo or foetus 
does not 'go according to plan'. Which 
process is it? And when is the damage 
done? If a woman has already been preg­
nant for a few months, will an injection of 
iodized oil do any good, or is it too late? 

T h e sheep model 

T o find out the answers to these and re­
lated questions, in 1976 the Division of 
Human Nutrition began a series of exper-

Salt is not always the best medium for 
distributing iodine: in desert regions the 
villagers make their own rock salt, and 
not everybody maintains an adequate 
iodine intake. Iodized-oil injections, 
given by 'barefoot doctors', are proving 
more successful. 

. jments with sheep. The researchers chose 
this species for several reasons. 

Overseas work had already shown that 
the thyroid physiology of a ewe and her 
foetus quite closely resembled that of a 
human mother and her unborn baby. The 
sheep's large size makes it more amen­
able to investigation than is, say, a labora­
tory rat, and small mammals seem less 
prone than large ones to damage from io­
dine shortage. 

Moreover, a lamb's brain, unlike that of 
many mammals, completes most of its de­
velopment before birth. It also grows rela­
tively slowly (gestation lasts 150 days) and 
its growth changes are therefore easier to 
detect than those in, say, a rat. 

The researchers' first task was to create 
'models ' of women living in iodine-
deficient regions, by depriving some ewes 
of iodine. It took Mr Brian Potter, who 
runs these experiments, and his co l ­
leagues 12 months to find a diet low 
enough in iodine. They eventually settled 
on crushed maize from a low-iodine dis­
trict and pea pollard, which the Division 
makes into pellets. 

The scientists add calcium and trace 
elements, and give the sheep deionized 
water to drink. On this diet ewes look alert 
and healthy, but their levels of thyroid 
hormones fall. 

Housed in a shed at Glenthorne, a for­
mer sheep farm and now the Division's 
experimental station on the outskirts of 
Adelaide, the first ewes soon began to 
chew through the timber of their stalls, as 
if they could sense that the wood con­
tained some element missing from their 
official diet (the wood does indeed con­
tain iodine). The scientists had to put 
each sheep in a metal cage to separate it 
from the wood. 

T o be sure that the experimental diet 
was healthy in all respects except its io­
dine content, the scientists fed the same 
food to a second group of ewes, which in 
addition received a single injection of io­
dized oil. A third set of animals that grazed 
on Glenthorne's pasture provided a stand­
ard of comparison for both the experimen­
tal (iodine-deficient) ewes and the injected 
controls. 

Iodine has reduced goitres in China 

goitre rate (%) 

village or at start of iodized- after iodized salt 
commune salt program distributed 

Limiao 62 1 10.9 after 12 years 
Heba 31.5 5 . 2 after 2 years 
Wuchihe 44 .7 2 . 9 after 22 years 
Baimao 4 2 0 2 . 4 after 15 years 

Lambs deprived of iodine throughout 
development show skeletal defects, such 
as these mis-shapen legs. 

After about 7 months on their special 
diet, the ewes' T : . and T 4 levels had fallen 
very low and, thanks to the feedback 
mechanism, the thyroid-stimulating hor­
mone had reached a high concentration in 
the blood, causing visible goitres. At this 
stage all three groups of ewes mated with 
normal rams. 

Poor brain growth 

For the first 2 months, pregnancy seemed 
to proceed normally, but by the 70th day 
of gestation the experimental lambs had 
clearly fallen behind in their brain growth. 
Meanwhile the control lambs kept up with 
the pasture-fed group, showing that the 
inferior development of the experimental 
lambs must be attributed to lack of iodine. 

The C S I R O researchers carried out 
analyses cf the brains' D N A content (a 
measure of the number of cells) and pro­
tein (to determine the average size of the 
cells) and found that the iodine-deficient 

Sheep make good 'models' because the 
brain completes most of its development 
before birth. The human brain grows 
fastest at about birth, and the' rat's after 
birth. 
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Deprived of iodine, the brain of a lamb 
foetus forms fewer cells than a healthy 
brain. 

Ewes that drink alcohol throughout 
pregnancy bear stunted lambs with 
retarded brains. 

l ambs were s imply n o t m a k i n g as many 

brain ce l l s as heal thy animals . D r Brian 

C r a g g o f M o n a s h Univers i ty c o n f i r m e d 

this after e x a m i n i n g sec t ions o f the ex­

pe r imen ta l brains w i t h b o t h l igh t and 

e l e c t r o n m i c r o s c o p e s . T h e c e r e b e l l u m 

turned out to b e the m o s t affected part o f 

the brain, w i th the cerebral hemispheres 

a l so short o f ce l l s . 

D u r i n g the rest o f p regnancy the brains 

o f the iodine-def ic ien t l ambs l agged be­

h ind those o f the other two g roups . In fact, 

they g r e w at a m o r e or less e v e n rate 

th roughou t gestat ion, unl ike the brains o f 

the heal thy lambs , w h i c h w e n t t h rough a 

pe r i od o f par t icular ly rapid neurob las t 

(d iv id ing nerve ce l l ) mul t ip l i ca t ion f rom 

about day 4 0 to day 8 0 o f p regnancy . 

Scient is ts already k n e w that the h u m a n 

foetus s h o w e d a 'brain g rowth spurt' be ­

tween the 10th and 18th w e e k s o f gesta­

t i o n ; th i s e x p e r i m e n t d i s c o v e r e d the 

c o r r e s p o n d i n g pe r iod in the sheep . It also 

provided the first exper imenta l d e m o n ­

stration in any species that i o d i n e defi­

c i e n c y c o u l d cause defective brain growth. 

A t birth, the con t ro l l ambs were nor­

mal , bu t the o n e s that had b e e n starved o f 

i o d i n e had little or n o w o o l , the epiphyses 

o f their jo in ts had not proper ly formed, 

and their heads l o o k e d c u r i o u s l y mi s ­

shapen, w i th d o m e d skulls and undershot 

j aws . T h e y had enlarged thyroids but l o w 

levels o f thyroid h o r m o n e s f rom day 70 o f 

gestat ion onwards . 

W h i l e this exper iment p roved that i o ­

d ine was essential for normal brain devel ­

o p m e n t , it left o p e n the ques t ion whether 

i o d i n e in f luenced the brain direct ly or via 

s o m e other organ, particularly the thy­

ro id . M r Potter and D r G r a e m e M c i n t o s h , 

a lso o f the D i v i s i o n , invest igated the role 

o f the foetal thyroid by r e m o v i n g it, be­

tween days 50 and 60 o f gestat ion, f rom 

animals w h o s e mothers had rece ived a 

normal diet i nc lud ing iod ine . W h e n these 

l ambs were b o r n they s h o w e d m u c h the 

s a m e s y m p t o m s as the i od ine - s t a rved 

l ambs , but less severely. 

T h i s e x p e r i m e n t s u g g e s t e d that the 

thyroid c o u l d be p lay ing a ro le in brain 

deve lopmen t . I f s o , h o w d o e s the brain de­

v e l o p in the early weeks o f p regnancy , be­

fore the foetal thyroid starts to funct ion? 

O n e poss ibi l i ty wor th exp lo r ing was that 

was fully funct ioning it b rought the brain's 

d e v e l o p m e n t back o n t ime , p resumably by 

s o m e feedback m e c h a n i s m . 

Fur the rmore , the l ambs w h o s e thyroids 

were r e m o v e d during p r e g n a n c y — and 

w h o s e mothers were fed a n o r m a l diet 

con t a in ing i o d i n e — s h o w e d less severe 

s y m p t o m s than iod ine -de f i c i en t l ambs . 

A l t h o u g h unable to make their o w n thy­

roid h o r m o n e s , the l ambs c o u l d have re­

ce ived s o m e h o r m o n e f rom their mothers 

across the placenta — a l i fe l ine that c o u l d 

not be th rown f rom an iodine-starved e w e 

to her foe tus . 

S u g g e s t i v e as all these e x p e r i m e n t s 

were , they d id no t c o n c l u s i v e l y establish 

that i od ine ' s o n l y role in brain d e v e l o p ­

men t was as a c o m p o n e n t o f thyroid hor ­

m o n e s . C o u l d i o d i n e direct ly in f luence 

the brain itself? 

T h e researchers gave foetal l ambs a 

plentiful supply o f i o d i n e but deprived 

t h e m o f t hy ro id h o r m o n e s . T h i s they 

achieved by feed ing ewes o n a n o r m a l 

diet, r e m o v i n g their thyroids, and subse­

quent ly r e m o v i n g the foetal thyroids t o o , 

at about day 100 o f p regnancy . T h i s ex-

the mo the r ' s thyroid h o r m o n e s crossed 

the placenta in to the foetal b lood-s t ream, 

s t imulat ing the early d e v e l o p m e n t o f the 

l amb ' s brain. 

T o test this idea, the CSIRO team re­

m o v e d the thyroids f rom s o m e e w e s be ing 

fed a no rma l diet. After abou t 6 weeks , T3 

and T 4 had a lmost disappeared f rom the 

e w e s ' b l o o d , and the animals were mated 

wi th no rma l rams. 

Back on schedule 

A t first, the results m i m i c k e d those o f the 

iod ine -de f i c i ency expe r imen t : the exper­

imenta l l ambs ' brains kept pace wi th the 

cont ro ls until the start o f the g rowth spurt, 

w h e n they lagged beh ind . But , intrigu-

ing ly , by day 140 the exper imenta l ani­

ma l s had caugh t u p wi th the con t ro l s . 

T h e researchers sugges ted that, w h e n 

the g rowth spurt was d u e to b e g i n , the ex­

per imenta l brain c o u l d no t qui te keep 'up 

to s chedu l e ' th rough lack o f thyroid hor­

m o n e , but o n c e the foetal thyroid gland 

At birth, the thyroid of an iodine-
deficient lamb (left) may be ten times 
the size of a healthy gland (right). 

p e r i m e n t p r o d u c e d e v e n m o r e s e v e r e 

effects than any o f the p rev ious ones . F o r 

the first t ime , the scientists c o u l d see the 

effect o f totally e x c l u d i n g thyroid hor ­

m o n e s f rom the foetus. 

T o put the issue o f i od ine ' s ro le b e y o n d 

doubt , the scientists p lan to r e m o v e the 

thyroids f rom bo th a e w e and her foetus , 

then give the e w e an in jec t ion o f iod ized 

o i l at about day 100 o f p regnancy . T h e y d o 

not expect to see any recovery in the brain's 

g r o w t h i n t h e a b s e n c e o f t h y r o i d 

h o r m o n e s . 

T h e scient is ts have also tackled the 

ques t ion o f t iming . H o w late in a w o m a n ' s 

p regnancy is t o o late for an i o d i n e in jec ­

t ion to con fe r any pro tec t ion against the 

risk o f bear ing a c re t inous ch i ld? 

T o answer this ques t ion for the sheep 

m o d e l , the researchers injected i o d i n e -

def ic ient e w e s wi th iod ized o i l two-thirds 
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o f the way th rough pregnancy . T h e l ambs 
s h o w e d remarkable power s o f r ecovery : 
after the in j ec t ion their brains, w h i c h un­
til then had l agged in g rowth b e h i n d those 
o f the con t ro l s , put o n a spurt and by birth 
had a lmos t caugh t up . H o w e v e r , the re­
sults o f prophylaxis programs suggest that 
an in j ec t ion at the equivalent s tage o f 
h u m a n p regnancy (the end o f the s e c o n d 
trimester — that is , after 6 m o n t h s ' ges ­
tat ion) w o u l d b e too late to prevent severe 
d a m a g e to the b a b y ' s cen t ra l n e r v o u s 
system. 

N o w the CSIRO scientists plan to repeat 
the sheep exper iments wi th marmose t s , 
w h i c h are smal l m o n k e y s f r o m S o u t h 
A m e r i c a , and m u c h m o r e c lo se l y related 
to h u m a n s . Perhaps marmose ts w i l l even 
m o r e accurate ly m o d e l h u m a n brain de ­
ve lopmen t than sheep d o , and h e l p to re­
solve the ' h o w late is top late?' ques t ion . 

International co-operation 

In 1981 D r H e t z e l vis i ted C h i n a as a 
m e m b e r o f a de lega t ion f rom the Austra­
lian A c a d e m y o f S c i e n c e . W h i l e there, he 
was invited to visit T i a n j i n M e d i c a l C o l ­
l ege , where he met a g roup o f scientists 
engaged in a research p rog ram set u p in 
1959 to c o m b a t e n d e m i c goi tre and cre­
t inism. C h i n a has an est imated t w o m i l ­
l i on cret ins. 

T h e T i a n j i n researchers had in recent 
years attempted to use laboratory m i c e as 
m o d e l s o f c re t in i sm, but they had found it 
difficult to i n d u c e symptoms o f i o d i n e de ­
f ic iency in these animals . Natural ly , the 
Ch ine se scientists t o o k great interest in 
the CSIRO sheep m o d e l , and last M a y the 
p rogram leader , Professor M a T a i , sup­
ported by the Austra l ian D e v e l o p m e n t 
Ass i s tance Bureau , began a 3 -month visit 
to the D i v i s i o n o f H u m a n Nut r i t ion in 
Ade la ide , to study the CSIRO team's p ro ­
cedures before h i m s e l f setting u p a sheep 
research p rog ram in T i an j i n . 

T h e D i v i s i o n ' s attraction for s u c h a vis­
i t ing scientist l ies no t o n l y in the experi­
menta l m o d e l (the sheep) but a lso in the 
analyt ical p rocedures d e v e l o p e d by D r 
G o r d o n Jones and, s ince D r Jones ' retire­
ment , M r Bryan B e l l i n g for measur ing 
very small amounts o f i o d i n e . T h e s e an­
alyses play an essential ro le in mon i to r -

Environmental effects on development 
compared: short of iodine (left), a new­
born lamb forms a domed skull and 
lacks wool; alcohol (centre) may stunt 
body growth. Right: a healthy lamb. 

ing , for example , the levels o f i od ine in 
the f o o d g iven to the exper imenta l sheep. 

C h i n e s e med ica l authorit ies are already 
t ack l ing e n d e m i c goi t re and c r e t i n i sm 
wi th i od i zed o i l , g iven either by in jec t ion 
(in w h i c h case , as D r Hetze l and his c o l ­
l eagues f o u n d in Papua N e w G u i n e a , the 
effect lasts about 4 years) or orally (a less 
satisfactory t echn ique , as the effect wears 
off in on l y half the t ime) . 

Parts o f I n d o n e s i a also display h i g h 
rates o f e n d e m i c cret inism, and the D i v i ­
s ion o f H u m a n Nutr i t ion has been co l l ab ­
orat ing wi th D i p o n e g o r o Univers i ty in 
c e n t r a l Java in an a s s e s s m e n t o f the 
iod ized-o i l p rogram that has b e e n set u p 
there. T h e D i v i s i o n has a lso contr ibuted 
analyses o f the iod ine con t en t o f urine 
samples . T h e s e studies have con f i rmed 
that i o d i n e in jec t ions prevent bo th cretin­
i s m and a m o r e c o m m o n co-o rd ina t ion 
defect r ecogn izab le by the l o n g t ime it 
takes a c h i l d to learn to walk . 

In early 1982 D r M u l y a Utama o f the 
I n d o n e s i a n Na t i ona l I o d i n e R e f e r e n c e 
Labora tory spent 2 m o n t h s in Ade la ide 
to s t u d y t h e D i v i s i o n ' s m e t h o d s o f 
measur ing very smal l amoun t s o f i od ine . 

Alcohol in pregnancy 

T h e D i v i s i o n has found the sheep a valu­
able m o d e l for another ser ious c o n d i t i o n , 
the foetal a l c o h o l syndrome . E p i d e m i o l ­
ogists have found ev idence that w o m e n 
w h o drink a lo t o f a l c o h o l dur ing preg­
nancy run the risk o f g iv ing birth to babies 
su f fe r ing cha rac t e r i s t i c s y m p t o m s in­
c l u d i n g a broad, hairy face and menta l re­
tardation. I n order to learn abou t this 
c o n d i t i o n and, eventually, to b e able to ad­
vise pregnant w o m e n o n w h i c h per iods o f 
p regnancy are the m o s t dangerous and 
h o w m u c h a l c o h o l , i f any, they c a n drink 
wi thou t endanger ing the baby, the CSIRO 
team set u p a series o f exper iments us ing 
sheep as m o d e l s . 

T h e ewes in these exper iments ate and 
drank ad lib — in other words , taking as 
m u c h as they l iked w h e n e v e r they c h o s e . 

T h e i r o n l y drink was a 1 0 % a l c o h o l so lu ­
t ion , r ough ly equivalent in strength to 
whi te w i n e , and they drank be tween 1 and 
1 • 5 litres o f this a day. T h e i r b l o o d a l co ­
h o l levels fluctuated dur ing the day be ­
t w e e n l i t t l e m o r e t h a n z e r o a n d 
8 0 - 1 0 0 m g p e r 1 0 0 m l o f b l o o d 
(0 0 8 - 0 1 in the l anguage o f m o t o r i n g 
l aw) . T h e ewes s h o w e d n o unusual be­
haviour apart f rom standing quiet ly for a 
fairly l o n g t ime after s o m e mea l s . 

After mat ing wi th (sober) rams the e w e s 
expe r i enced normal p regnanc ie s , but they 
gave bir th to a b n o r m a l l y smal l l ambs , 
s o m e o f w h i c h also had relatively small 
brains. 

T h e s e e x p e r i m e n t s suppor t the ep i ­
d e m i o l o g i c a l ev idence for a p r o n o u n c e d 
foetal a l c o h o l syndrome in humans . T h e 
researchers intend next invest igat ing the 
effects o f g iv ing s ingle doses o f a l c o h o l to 
e w e s at different stages o f p regnancy , to 
s imulate ' b i nge dr inking ' . T h e y also want 
to identify the stage o f d e v e l o p m e n t at 
w h i c h the foetus is m o s t vulnerable . 

Unfortunately, the D i v i s i o n lacks the 
r e s o u r c e s to c o n d u c t b o t h i o d i n e and 
a l c o h o l exper iments o n sheep simulta­
neous ly , but the ins ights that bo th pro­
grams are g iv ing into the way the foetal 
brain g r o w s , and into ways in w h i c h w e 
c a n unwi t t ingly but drastically upset that 
g rowth , have important impl ica t ions for 
m e d i c i n e and heal th educa t ion . 

John Seymour 

More about the topic 

P r o d u c t i o n o f severe i o d i n e def ic iency in 
sheep us ing a prepared l o w - i o d i n e diet. 
B.J. Potter, G . B . Jones , R . A . Buck ley , 
G . B . Be l l ing , G . H . M c i n t o s h , and B . S . 
He tze l . Australian Journal of Biological 
Sciences, 1980 , 33, 5 3 - 6 1 . 

A n assessment o f p rophylac t ic p rograms: 
soc ia l , pol i t ica l , cultural , and e c o n o m i c 
issues . C . H . T h i l l y and B . S . Hetzel . In 
' E n d e m i c G o i t e r and E n d e m i c Cretin­
i s m ' , ed. J.B. Stanbury and B . S . Hetzel . 
( W i l e y : N e w Y o r k 1980. ) 

' F e t a l B r a i n D i s o r d e r s — R e c e n t 
A p p r o a c h e s to the P r o b l e m o f Menta l 
D e f i c i e n c y . ' Ed . B . S . He tze l and R . M . 
S m i t h . ( E l s e v i e r / N o r t h - H o l l a n d 
B i o m e d i c a l Press : A m s t e r d a m 1981.) 

27 




