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(7) Rats fed on Cleic Acid. Each rat received 
daily 5 c.c. of Oleic Acid mixed, intimately 
with the food. One series of rats was kept 
under extremely hygienic conditions. The 
other series being allowed to become very 
dirty. Of those kept/clean, one had both 
lobes of the thyroid enlarged, and two had 
one-sided hypertrophies. Of those kept 
under dirty surroundings all showed enlarge
ments/ of thyroid. The controls were normal 
in size. Duration of experiment was three 
months. These rats were also kept in the 
metal cages.

These experiments show
(1) That iodisation of the w.ater supply in its 
present condition is not sufficient to prevent the 
onset of goitre. Iodisation of the water supply has 
been in force now for nine months and I have not 
observed, as yet, any difference in the incidence of 
goitre in this district.

(2) That the causal agent, as far as the water is 
concerned, may be traced to the faecal organisms which 
it contains and that the B.Coli. isolated from the 
water are capable of producing goitre as well as entero 
cocci.

(3) The Heanor and Ilkeston Water is goitriginous 
both before and after filtration at the water works.

j(4) The deposit from the raw water of the Derwent 
Valley and the Chesterfield Borough are also capable 
of producing goitre.

1(5) That Oleic Acid (unsaturated fatty acid) in 
kbnormal amounts, by creating a disturbance of fat 
balance in the diet, may produce goitre but it is most



evident in the presence of unhealthy conditions of 
life.

Bxperiments with Toxins
C h o l e r a

xl twenty four hour old agar tube culture 
was washed in £ c.c. of normal saline and a bacillary 
emulsion maue. ihis was xiiled with Chloroform 
Vapour - -g- c.c. was injected into one rat and 1 c.c. 
into one rat. Hats were xiiled five uays later.
The thyroids were normal in sise out were very con
gested in appearance. The rat receiving 1 c.c. 
of the B. a. was sectioned.

T y p h o i d
a twenty four nour old agar culture tube 

was washed with 1 c.c. of normal saline ana milled 
with Chloroform Vapour, Two rats each received 
1 c.c. of this emulsion hypodermically and were 
xiiled five days later. The thyroids were normal 
in size but were intensely congested. One specimen 
was sectioned.

i*.

T u b e r c u l i n
Two rats were eacn given hypodermically 

c . c .  of Bovine Tuberculin (P.T.O.), and were hilled 
after five days. Sections were made of these 

thyroids.



iJ o I 1 e y 1 s l1 o x i n
(Toxins ox streptococcus arisipelatus and 

B.Prodigiosus). Pour rats were injected hypodermi

cally witn 4.1.4» unct 1 minim of this Toxin respec
tively. The rat receiving 1 minim died in four 
days. The other rats were resistant and at the 
end of five days apparently well. They were given 
repeat doses for a month and at the end of that 
time milled. The thyroids were not enlarged, hut 
were markedly congested in appearance.

B a c i l l u s  0 o 1 i
One rat was injected hypodermically with 

500 millions of a B. Coli Vaccine prepared from 
organisms isolated from heanor water and the faeces 
of goitrous persons,and was milled in five days, 
n second rat was given in the same manner 1,000 
millions of tne same vaccine. Death took place in 
two days. Tne tnyroius of uoth rats were normal 
in size but deeply congested. ¡Sections of these 

were maue.

f u b e r 1 i n (BQVIIfl P.T.O.)
Two rats injected with -g- c.c. each of 

Bovine Tuberculin (P.T.O.) The rats were milled 
witn chloroform after 5 days. The thyroids were 

intensely congested and were sectioned.
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P h o s p h o r u s
hats were given 1 grain of hodine hat Paste 

on bread. heath occured in three days. i'he 
thyroids snowed externally the same appearance maoro- 
scopically,ana sections were made of tnese.

. d i p h t h e r i a  T o x i n

Pour rats were given 4 c.c. 4 c.c. c.c.
§- c.c. of toxin respectively. The li.L.D. for rats 
was not xnown but for guinea pigs it was-^p c.c.
They were xilled after five days. The thyroids 
were normal in size but deeply congested.

D y s e n t e r y  T o x i n  ( S K I C x )

Pour rats were given 4 c.c. of this toxin 
respectively hypodermically. all died in five days. 
The M.L.D. for rats was -g-tii c.c. The thyroids 
presented tne same appearance macroscopically as 
in tne above instances.

C o n t r o l  h a t s
Unselected samples of rats were xilled from 

the batch whicn formed this series of experiments 
ana snowed normal tnyroias, macroscopically ana mi
croscopically. Control rats hept under identical 
conditions as tne experimental animals during the 

experiments were found normal in all respects.
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I am much indebted to Prof. J. 0. D. Ledingham 
ana Dr. HaeConkey of the Lister Institutes in 
London and Llstree,respectively for kindly supplying

I
me with Toxins.

S u m m a r y  
GnLUIGnL JOUGhUSIOIfS
(1) Lndemic Goitre is a disease whioh affects

i
both sexes, but is more prevalent in females.

(2) It arises during any period of life, but 
chiefly during

la) foetal Life.
lb) Puberty.
(c) Pregnancy and Lactation 

It rarely arises after 45 years of age.

15) Its behaviour as an endemic closely resembles 
that of typhoid fever, both in its rnoae of origin 
ana method of spread. There is a definite idiosyn
crasy to the development of the disease.

(4) The disease shows a decided tendency to affect 
certain families.

(5) Bad hygiene - social and personal, favours 
the occurrence of the disease.

(6) The treatment of cases of endemic goitre may
be successfully carried out with vaccines, prepared 
from organisms isolated from, (a) faeces of goitrous



persons, (b) the water supply in the case of Heanor 

and nicest on, provided that the cases have not deve
loped fibrosis to any great degree. Intestinal anti
septics, such as tnymol ana salol, are also of value 
in cases. Their use is of both practical and aca
demic interest, and from an etiological point of

to.view are of great interest.

(7) The occurrence of goitre in definite localised 
areas, the variations of its endemicity over long 
periods of years, the occurrence of epidemics of 
goitre all point towards its being caused by a living 
agent. Other facts supporting this are - the dis
appearance of goitre in persons leaving the locali
ties or by the use of boiled water only.

(8) In the Heanor hi strict the endemicity of 
goitre has diminished since the present water supply 
was laid on, ana allhough polluted, is of a greater 
purity than was the case formerly. Cretinism, 
tiiough present, is not a common complaint.

Primary and Secondary Causes

Ph. L.̂ ih Y C-cv. CQ.U
(1) The primary cause may be saia to reside 

in the water supply. us regards heanor and Ilkes
ton tnis is the faecal pollution. Both B.Coli and 
iiiiterococci isolated from this water proved capable 

of causing goitre.
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(1) Intestinal Toxaemia. This may he due to 
exogenous influences, (drinking polluted water), 
or endogenous influences, (intestinal stasis).
(2) Pollution of soil from numerous privy middens, 
etc., overcrowding and bad sanitation generally.
i d ) Menstruation, Pregnancy, Lactation, excess 
of fat in diet. In these metabolism is at a higher 
level ana calls for increased oxidation of the 
products of metabolism - and thus an increased 
burden is cast upon the thyroid.

Pathological Conclusions.
(1) The microscopic appearances of goitre in 
humans and in experimental animals strongly resembles 
those of an inflammatory reaction to a toxin.

The steps are a congestion - hyperplasia of 
vesicular epithelium and of connective tissue, - 
disappearance of colloid, - and last stage of all 
nearly complete fibrosis, orywith either colloid 
goitre or cysts.ddenoma'lare very prone to develop

I
during the disease.

(2) The parathyroids in endemic goitre and in 
experimental goitre do not appear to be affected.

i d ) The hyperplasias of bacterial infections 
ana of toxaemias produced experimentally resemble 
tnose of endemic goitre.



(4) hndemic goitre cannot be said to arise from 
deficiency of iodine in food and drink, per se.
The deficiency of iodine if it arises aoes so, not 
primarily, but secondarily as a result of toxaemia 

in the alimentary tract, or other enronic infections. 
The hypertrophy of the thyroid is thus of a

pcomensatory nature - due not to a deficiency of 
iodine in the diet but a reaction arising from an 
increased need for thyroxin for the purpose of 
oxidising the products of metabolism, in which are 
included the toxins of bacteria.
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