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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@) The deposit from the raw water of the Derwent
Valley and the Chesterfield Borough are also capable

of producing goitre.

1(6) 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 wuhealthy conditions of

life,

Lxperiments with Toxins

G hol era

# tweuty Tour nour 0ld agar tuke culture
wes washed in £ c.c. of normal saline and a pbacillary
euiulsion maae. fhis was £illed with chlorororm
Vapour - 5 c.c. was injected into oue rat and 1 c.c.
into one ruat. Rats were killed five days leter.
The tnyroids were uormsl in sige but were very coi-
gested 11 appesarsalice. ihe rut receiving 1 c.c.

0f thne De Le Was sectiovned.

b0 30

4+ twenty four nour old wgar culture tubke
was Wwasned wWith z c.c. of normael saline ana silled
with Chloroform Vepour. Two rats each received
1l c.c. Of this emulsion hypodermically and were
killed five days later. The thyroids were normal
in size but were intensely congested. One specinen

was sectioneda.

Paibie e g Euian

Two rats were each given hypodermically
= CeCs Of Bovine Zuberculin (P.I.0.), and were killed
after five days. Sectious were made of these

tayroids.



CoNnNley''s o %X d.on

(foxins oI streptococcus wrisipelatus znd
B.Prodigiosus). sour rats were injected nypodermi-

koi+k, und 1 minim of this Toxin respec-

cally wita
tively. The rat receiving 1 minim died in four
dayss Thne otner rats were resistant and at the
end of five days apparently well. They were given
repeat doses Tor s month and at the end of that
time xilled. The thyroius were not enlarged but

were markedly congested in appe&rance.

Brame i Rl sais B!

one rat was injected nypodermicelly with
50U millious of & B. Coli Vaccine prepared from
organisms isoluted Irom Heanor water and the faeces
of goltrous persons,ald was xilled iu five aays.
L second rat was given in the same mamner 1,000
millions of the same vaccine. Death took place in
Two dayse fne tnyroids o0i vota rats were normual
in size but deeply congestéu. sections of these

Were Mmaue.

Puberlin (BOVINE P.TeOs)

Iwo rets injected with 3 c.c. each of
Bovine Tuberculin (2.T.0.) -The rats were killed
witn chloroform aIter 5 days. The thyroids were

inteusely cougested and were sectioned.



heRes R el s

Rats were given 1 gram of Rodine Rat Puste
01l bre&d. Deatn occured in three days. I'ne
thyroids snowed externally the same appearsance mecro-

scoplcally, angd sections were muoe of thnese.

D o b Bk elr i a 2B 5 AL S

four rats were given § CeCe 5 GeCe 3 CeCo

3 CeCe OF toxin respectively. The leLeD. for rats

!

| was uot kuown but ror guines pigs it was [, C.ce.
They were Killed aiter Iive dayse. The thoyroids

were normal in size but deeply congested.

Dysentery T oxin (SHIGA)

four ruts were given , C.C. 01 tuis toxih‘
respectively hypodermicelly. 411 died in five days.
| The lLeD. for rats was st ceCoe The thyroids
presented the same appesrance macroscopically us

in The zbove instances.

Gl ot ol R &azt s

Unselected samples of rats were killed from
the batch whicn Iormed tTnis series oI experiments
and snowed normal tayroids, macroscopically ana mi-
.croscoPicaLLy. vontrol rats Kept under identical
conditivns as the experimentel auimals during the

experiments were found uormal in all respectis.



I am muci indebted to Prof. J. C. Do Ledingham
and Dr. lacConkey of the Lister Institutes in
London and mlstree&espeetively for kindly supplying

me with Toxins.

Summeary

CLINICAL CONCLUSIONS

(1) cndemic Goitre is a disease which arfects
both sexes, but is more prevelent in females.
() It arises during any period of life, but
caierly auring -
(a) Hoetal Life.
(b) Puberty.
(¢c) Preguancy and Lactation

It rarely arises arfter 45 years of age.

(3) Its behaviour as aii endemic closely resemkles
that ol typaoid Tfever, voth in its mode of origin
&liu method oI spread. There is & aefinite idiosyn-

crasy to The development or the disease.

(4) ‘The disease shows & decided tendency to afrect

certein families.

(5) Bad hygiene - socisl snd personal, favours

the occurrence of the disease.

(6) The treatment of cases of endemic goitre may
be successfully carried out with vaccines, prepared

from orgenisms isolsted Irom, (&) fueces of goitrous



persons, (k) the water supply in the case of Heanor
and Ilkeston, provided that the cases have not deve-
loped ribrosis to any greet degree. Intestinal anti-
septics, such as toywol sna salol, are also of value
in cases. Their use is o poth practical and aca-
demic interest, and from an etiological point of

view é%e of great interest.

L2 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 cesused by & 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 uvistrict the endemicity of
.goitre hes diminished since the present water supply
was leid on, enu although polluted, is of & greater
purity tihnan wes the case forumerly. Cretinism,

tuough pregent, is mot a common couplainte.

Primary and Secondary lauses

fL{ I.i-uu.'{Y d.m. Ub‘J_‘a

(1) The priwary cause may be saia to reside
in the water supkly. A8 regerds Heanor and Ilkes-
ton tuig is the faecal pollution. both B.Coli and
wnterococei isolated from this water proved capable

0X causing goitre.



SLCONDARY CAUSES

(E] Intestinal Toxaemisa. This may be due to
exogenous intluences, (drinking polluted water),

or eudogenous influences, (intestinal stasis).

(2) FPollution of soil from numerous privy middeus,
etc., overcrowding and bad sanitation generally.

(3) uwenstruation, Pregnancy, Lactation, excess

of fat in diet. In these metabolism is &t & higher
level ana calls for increased oxidation of the
products of metabolism -~ and thus an increased

burden is cast upon the tayroid.

Pathologicgl Conclusionse.

(i) Ihe microscopic appearsnces of goitre in
numans and in experimentsl aunimuels strongly resembles
those of an inrlammatory reaction to a toxin.

The steps are a congestion - anyperplasisa of
vesicular epithelium snd of connective tissue, -
disappearance of colloid, - and last stage of &ll
nearly complete fibrosis,orrwith either colloid
goitre or cysts.ﬁdenom&%ﬁre very prone to develop
during the disease. J
(&) The parathyroids in endemic goitre and in

experimental goitre do not sppear to be affected.

(8) The hyperplusias of bacterial infections
and of toxaemias produced experimentelly resemble

tnose ol endewic goitre.



(4) Zundemic goltre canuot be said to arise from
deficiency of iodine in food and drink. per se.
Ihe deficiency or iodine if it ariges does so, not
Primarily, but secondarily &s a result of toxsewis
in the alimentary tract, or other caromnic infections.
The hypertrophy ot the tnyroid is thus of &
ooﬁénsatory nature - due not to a deficiency of
iodine in the diet but a reaction arising Irom an
increased need for thyroxin for the purpose of
oxidising the products of metabolism, in which are

included tne toxins of bacteria.
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