
Feb. 1902.1 THE FUNCTIONS OF THE THYROID GLANDS. 53 

THE THYROID GLAND AND PUERPERAL 

CONVULSIONS. 

By M. SINNATAMBY, M.D., F.R.C.S,, 

DeSoysa Lying-in-Home, Colombo. 

My object in presenting this paper is to invite dis- 

cussion. 
The thyroid system consists of the thyroid gland 

proper and the four glandules known ns parathyroids 
The thyroid gland secretes a colloid substance, which 

has been shown to consist of two proteid substances- 
one of which belongs to the class globulin and the other 
to that of nucleo-proteid. The former, known as thyreo- 
globulin, is the most important body, as it contains the 
active constituent and can be split up by the action of 
gastric juice or mineral acids }11to a proteid and another 
substance which gives :io proteid reaction. This contains 
all the iodine (about 14 %) and is known as iodo-thyrin. 
Very little is known about its chemistry beyond that it 
is not a proteid, and that it contains all the iodine in 

organic combination. 
The iodine found in iodo-thyrin must certainly be 

derived from the food, but the mere traces which arc 

daily ingested in the food cannot account for the large 
quantity, daily secreted by the gland, unless the gland 
by its peculiar affinity stores up all the iodine by a 

process akin to the circulation of bile salts ; that is, at 
least a portion of the iodine of the iodo thyrin after it 

has done its work is returned with what the food has 
furnished to the gland, there to be_ elaborated by the 
secreting cells into active iodo-thyrin. Perhaps, as I 
shall refer to later on, the parathyroids seize the iodo- 

thyrin after it has done its work, split it into iodine 
and an innocuous substance, the former to be utilised 
by the thyroid and the latter to bg excreted as a waste 
product. 

Is the iodine the active molecule of iodo-thyrin ? 
Certainly not. Its place cannot be taken by the in- 
organic iodine or its compound, nor could it fulfil the 

therapeutic expectations of the latter, and its activity is | 
due to the peculiar organic combination it forms. The 
iodine in the iodo-thyrin may be compared with the 
i~on in the haemoglobin, or rather hocrnatin. 
The thyroid also contains extractive bodies, such as 

xanthin, hypoxanthin, inosit, creatin, sarcolactic acid, 
etc. 

The Functions of the Thyroid System of Glands. 

Experimental evidence, of which all are familiar, 
suggests the view that the thyroid and parathyroids, 
are distinct glands, though associated with each other 
in some inexplicable way in their functions. The re- 

moval of the former in animals, causes symptoms known 
as chronic in^xoedema, and of the latter, the acute 

symptoms characterised by tremors, unstable gait, 
paralysis, emaciation, weakness and certain eya symp- 
toms, en-or ex-ophthalmos (Edmonds). 
In man disease of the thyroid constitutes v. hat is 

known as myxcedema and of the parathyroids' Graves' 
disease (Edmonds and Gley). 
Thyroid feeding counteracts 

the effects of thyroidec- 
tomy, but parathyroid feeding does not in any way 
influence the effects of parathyroidectomy. 
The urine of animals after pal ̂ -thyroidectomy is more 

toxic, and their blood will cause the same acute symp- 
toms if injected into a healthy animal (Kanthack and 
Sims Woodhead). 

After complete tliyriodectomy, certain changes have 
also been observed by "W. Edmunds^ in the nerve cells 
of the cord, medulla, and brain. These changes were 
confined to the chromopliilous elements?the nisal 
bodies which underwent chromatolysia jn the same way 
as these cells did in certain other forms of acute poisoning 
as pointed out by Dr. Mott. 

Dr. Blums has observed 
certain changes in the kidneys resembling those found 

in cirrhotic kidney, After parathyroidectomy certain 
chinpes have also been noticed by Edmunds in the 

v okl ,W proper. They were diminution in the 

amount of colloid in the vesicles, 
which became altered 

in shape with a very large, diminution of the iodine 

in the colloid. The secreting cells were devoid of 

colloid granules and became columnar, 
cr multiplied 

i filial pavitv, with an increase in the amount 

of thyroid tissue The lymphatic vessels or the 

thyroid didcontain auy^oUo.d^bst^ These 

'n Enlarged thyroid of Graves' disease. It therefore 
' 

mea evident that the parathyroids are in some way 

functionally associated 
with the thyroid gland proper. 

The fact of the parathyroids containing more iodine, 
A n fhvrnid in which it exists as lodo-thyrm, 

and'its'considerable diminution about ten times the 

i in the colloid substance after para- 
normal qu 

forces on one the conviction, that the 

SStta'the0 manner already described seise the 

^n^aortrtCoi? substanc . 

,. ., wliieli is always found after para-thy- 

roidrctomy? ConTdUbe from the thyroid itself,where 
S?es resembling the 

thyroid have also been noticed? (Cunningham.) Or 

2s,d it be tut 

would accou 
should be explained ; that is, com- 

noteworthy a 
aland and glandules is more fatal 

plete excision Could it be because the thyroid 

ha^c^rtai^ amount of parathyroid tissue? These are 

problems which the future 
must settle. 

_ 

' T' rnenCthyr'^8 AU^fd^p.e'tt^ 
vUal'of?the thyroid and parathyroids) according to Walter 

system" How do these glandules counteract the toxic 

the toxins ? Before answering 
these questions we must 

take into consideration the following 
facts 

1 Parathyroid feeding does not relieve the symp- 
t ^tlivrnidea which may incline one to ascribe 

excretory or antitoxic functions to the glandules, but 

we should not forget that pancreatic diabetes is not 

relieved by pancreatic feeding. 

2 The experimental evidence given by Dr. Blums in 
support of the antitoxic function 

of the thyroid gland is 

worthy of notice. He fed a number of dogs exclu- 

sively on meat diet, and others exclusively on milk- 

diet. The mortality, after complete thyroidectomy of 

the former, was as high as 96/ the animals dying 
in 2 to 12 days and that of the latter was only 20%. 

The surviving 80% continued 
in good health as long 

as milk diet was continued, 
but on the substitution of 

meat diet many succumbed 
with acute symptoms m a 

i TaorJnrl He thinks the idea of an internal secre- 

tion cannot explain away the/Jifference in mortality in 

the m;Ik-fed and meat-fed dog,. His conclusions, in 

short "are that the thyroid gland possesses antitoxic 

functions the toxins being derived mostly from the 

intestines, where meat 
forms a better pabulum than 

milk for bacterial fermentations. 

His experiments are very interesting indeed but we 

cannot endorse his conclusions 
in tcto. In the first 

vilace he makes no distinction between the thyroid 

gland proper and the parathyroids In the second place 
he makes no attempt to explain the beneficial effects 

of thyroid feeding in myxcedema in man and in lower 

animals experimentally produced. 
His experiments, however, furnish further proof 

that 

the parathyroids are possessed of antitoxic functions 
that is these glandules seize the entero-toxins and 
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other poisons, including iodo-tliyrin, and convert them 
into innocuous bodies. 

These experiments also explain the difference in the 
mortality of thyroidectoinised, carniverous and herbiver- 
ous animals (dogs and monkeys, rabbits, etc.) 
Some explanation is also necessary, why some of 

the meat-fed thyroidectoinised dogs showed no acuto 

symptoms. Could it be explained on the basis of natural 
or acquired immunity ? If so, it will still further 

emphasise the antitoxic function of the glandules. 
With these facts before us, I must say I am forced to 

the conclusion that the glandules possess antitoxic 
functions. 
Has the thyroid system any other function besides 

those enumerated ? Perhaps it has. The thyroid vein 
contains more red blood corpuscles than the thyroid 
artery. The gland itself contains throughout it certain 
nodules which resemble those found in the spleen. 
From these facts one would be inclined to conclude 
that the thyroid system of glands is concerned in the 
formation of red blood corpuscles (Halliburton). 

Therapeutic iises of Thyroid extract. 

Thyroid extract has been used in the following 
diseases :? 

(1) M vxoedema ; (2) Cretinism ; (3) Goitre ; (4) Exoph- 
thalmic "Goitre ; (5) Lipomatosis; (6) Insanity; (7) In- 

operative carcinoma of breast; (8) Delayed union of 

fractures; (9) Alopecia; (10) Arterio-Sclerosis ; (11) 
Chronic Rheumatism. 
To the above list I may add :? 

(12) Bright's disease; (13) Parangi (Yaws) ; (14) 
Amenorrhoea ; (15) Puerperal convulsions. 

I have only to do in this place with the last in the list 
viz :? 

Puerperal Convulsions. 

During the 2-| years I have been in charge of the 

Lying-in-Home there occurred 1,263 labours, of which 19 
cases were complicated with puerperal eclampsia, giving 
a frequency of nearly 1 in 66 labours ; of the 19 cases 16 
were primiparoe, nearly 85%- Albuminuria and dropsy 
were present in all except one. Urea not estimated, 
digestive disturbances were present in all. Enlargement 
of the thyroid gland was conspicuous by its absence, in 
all the cases that occurred during the current year (no 
observations were made with regard to this phenomenon 
in my previous cases). Not one of the twin pregnancies 
was complicated with eclampsia. Maternal mortality 
was five, giving a percentage of nearly 26%. Foetal 
mortality was thirteen, giving a percentage of nearly 68%. 
Of the fourteen recoveries four were complicated with 
puerperal insanity. In fact, these were the only cases 
that occurred during the 2| years. This fact is worthy 
of notice with regard to the etiology of puerperal 
insanity ; I mean the toxic origin ^ie disease. In one 
fatal case in which a post-mortem was held, there was 
extensive haemorrhage into the brain, liver, and placenta. 

In 18 cases eclampsia occurred before labour. 
In one case during labour. 
In none after labour. 
In 17 the presentation was head. 
In two ? ? ,, hand. 
In seven cases delivery was effected by forceps. 
In two by turning. 
In one by accouchinentforch. 
Eight were left* to nature. One died before labour. 

Pregnancy is a normal physiological process, but the 
manifold changes that take place in a healthy pregnant 
?woman places her at a great disadvantage in preserving 
the physiological equilibrium. 
The following changes occur in a healthy pregnant 

woman :? 

(1) Cardio-vascular changes. 
(a) Hypertrophy of the heart. 
(b) Increased blood pressure. 

(2) Blood changes. 
(a) Increased volume. 
(b) Diminished specific gravity. 
(o) Deficiency of solid constituents. 
(d) Oligocytlnomia, 
(e) Leucocytosis. 

( / ) Increased coagulability. 
(3) Enlargement of thyroid and spleen. 
(4) Digestive and intestinal disturbances. 

(a) Salivation. 
(b) Vomiting. 
(c) Perverted appetite. 
(,<i) Constipation. 

(5) Changes in the urine. 
(?) Increased quantity. 
(?) Diminished solids. 
(c) Occasionally presence of albumen and su"ar. 
(e) Increased toxicity 

(6) Pigmentary changes. 
(7) Disturbances of the nervous system. 

(a) Headache. 
(b) Giddiness, 
(c) Insomnia. 
(d) Dimness of vision. 

What are the causes that bring about these changes ? 
The cardio-vascular changes which have their ana?ogy 
in Bright's disease ; the digestive and nervous disturb- 
ances which have their analogy in uroemia ; the blood 
and pigmentary changes which have their analogy in 
malaria and pernicious anaemia ; the changes iif the 
urine which have their analogy in cirrhotic kidney, and 
above all toxicity of the urine and enlargement of the 
thyroid and spleen, clearly point to a form of auto-in- 
toxication within physiological limits. 

Bouchard says "that man is constantly menaced by 
poisoning, he labours each instance for his own destruc- 
tion, making incessant attempts at suicide ; neverthe- 
less this intoxication is not realised, for the organism 
has multiple resources to escape it." This auto intoxi- 

cation in pregnancy is kept within physiological limits 

by the multiple resources referred to by Bouchard, and 
any inadequacy of these resources is bound to disorganise 
the machinery of physiological equilibrium. Puerperal 
eclampsia, is therefore a toxcemia, an exaggerated form 
of auto-intoxication of the normal pregnancy due to 

inadequacy of the metabolic, antitoxic and excretory 
organs. 

Before proceeding any further I would like to discuss 
the role played by the thyroid gland in pregnancy. 
That the thyroid gland is enlarged in normal pregnancy 
is a well established fact. What is the significance of 
this enlargement ? It is simply an increased functional 
activity. During gravid state the organism requires a 

larger supply of thyroid excretion, 
and this compensa- 

tory enlargement can be prevented or reduced by 
thyroid feeding, and its conspicuous absence in 

eclampsia is also a noteworthy fact 
What is the nature of the poison or poisons that 

bring about this toxic condition of the blood in 

pregnancy? I do not pretend to know them, but 
before submitting certain facts and suggestions for 

discussion, I should like to refer, among the many 
views held by different authors, including that of Strog- 
anoff, to the one advanced by Duhressen. According to 

this authority puerperal eclampsia is due to the circu- 

lation in the blood of creatin, which is believed to bo 
an intermediate product of nitrogenous metabolism, 
that is creatin is a precursor of urea. In puerperal 
convulsions there is a diminution in the quantity of 
urea excreted with a corresponding diminution in the 

toxicity of the urine. This diminution of urea is not 
due to its accumulation in blood. The only explanation 
rif these facts is that urea, the end product of nitrogen^ 
ous metabolism, is not formed from its immediate 
precursor which accumulates in the system owing to 

inadequacy of the liver. Whether it is creatin, carbo- 

nate, or carbamate of ammonia or some other unknown 
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substance or substances future investigation must 

settle. The symptoms after 
Ecks fistula (that is if the 

portal circulation is so directed 
into vena cava as not to 

reach the hepatic filter,) resemble those of puerperal 
eclampsia ; and the ingestion of carbamate salts 

increases the severity of the symptoms. Iodo-thynn, 
the active principle of thyroid secretion, is essential for 

the activity of the metabolic organs. The increased 

work thrown on the liver m pregnancy is met by the 

increased thyroid secretion as evidenced by the hyper- 

trophy of the gland. When compensatory enlargement 
is wanting in the thyroid gland as is observed in 

puerperal eclampsia, the liver inadequacy results, and 
w hen the kidney fails to eliminate these intermediate 

products of metabolism, a vicious cycle is established 

with accumulation of toxic products in the blood. 

Are these the only toxic products responsible for the 
toxcemia of puerperal eclampsia? I fear not. The 

intestinal tract, which is rich m its bacterial flora, 

elaborates in the healthy state certain toxins of bacterial 

origin, which are being constantly absorbed and destroy- 
ed by the antitoxic organs such as the liver, the 

parathyroids, and possibly some others. When there is 

inadequacy of the liver and the thyroid system, the 

toxins derived from the intestine, together with the 

intermediate products of metabolism, accumulate in 
the 

system. 
In man, therefore, the dtfereive mechanism may be 

grouped under three heads : 

(1) Metabolic organs whose function it is to transform 
the intermediate products of nitrogenous metabolism 
into end products, such as the liver. 

(?2) Antitoxic organs, whose function it is to arrest 

and transform toxic principles, such as the liver, para- 
thyroids and perhaps the supra-renal capsules, spleen, 
lymphatic glands and the intestines. 

(3) Eliminating organs, such as the kidneys, skin, 
intestines and lungs. The kidneys, besides acting as 
an excretory organ, have 

the property of rendering toxic 
products innocuous by a process 

of synthesis or splitting. 
It is also believed that the kidneys possess an internal 

secretion, which some way influence the metabolism 

(vide Bradford's experiments and^ the results of ob- 

structive and non-obstructive anuria). 
The liver is the most important metabolic and anti- 

toxic organ of the body. is a well established fact 

that the liver has the property of destroying portions 
of aikaloidal poisons. 
Pregnancy increases the production of toxic prin- 

ciples in several ways : ? 

(1) Cessation of menses blocks up a channel for 

excretory products which must find their way through 
other channels. 

(2) The metabolic products of the foetus have to be 

added to those of the mother ; in twin pregnancy the 

products of metabolism are further increased so as to 

render the predisposition of such cases for eclampsia 
doubly great. 

(3) Constipation with intestinal fermentation is 

another factor which increases toxic products. 
As pregnancy advances, 

the toxic products increase, 
and inadequacy of the antitoxic, metabolic and excre- 

tory organs to cope with 
the increased work manifests 

itself. &T1ig symptoms of liver break-down first shows 

themselves ; they are dyspepsia, ptyalism and intractable 
vomiting. The first link in the break-down throws 

increased work on the kidneys and other antitoxic, 
metabolic and excretory organs ; the second link in the 

break-down is the inadequacy of the kidneys which 
shows itself by appearance of albuminuria, dropsy (the 
oedema is more or less solid and pits badly\ diminished 
toxicity of the urine and diminished urea elimination. 
This establishes a vicious circle,^ with the result that 

the several organs fail to 
neutralise and eliminate the 

poisons which accumulate and fulminate in the dreaded 

malady, puerperal eclampsia 
and insanity. 

How far immunity plays any part in this form of 

toxcemia it is difficult to say. But the following facts 

are worthy of notice:? 
? 

(1) This disease is 
much more frequent in nriminar-p 

than in multipara;. Note, 85 per cent, of my cases 

occurred in primiparte. 
(2) Second attacks occurs 

seldom or never 

(3) Athyroidea is more 
fatal in young dorrs than in 

aged animals. 
b 

The blood changes in experimental athvroidea and 

myxoedema have a striking resemblance to those ob 

served in pregnancy, viz,, oligocythamica and loucocv- 
tosis. Athyroidea, according 

to Walter Edmunds and 

several others, is a form or toxoeinia. 

JIalsted found that partial removal of the thyroid 
in dogs did not result in tetany 

unless the docs were 

pregnant, in which case tetany appeared 
one or two davs 

before delivery. 
J 

Thyroid administration reduces the compensatory 

enlargement of the thyroid glands 
in pregnancy 

The absence of thyroid enlargement, as'observed by 
the last series of cases, 

is the rule rather than the 
me in 

e' 

ThPese "facts induced me to try the effects of thyroid 
administration as a prophylaxis in cases of threatened 
6C 

AUmuHipara who had puerperal eclampsia in her first 
and second pregnancy was 

administered thyroid extract 

3 wUI, a rS the patient passed through her 

crisis without any untoward symptoms, ihe redeina 

disappeared long before 
the commencement of abour 

hut traces of albumin m the ??ne persisted _u. il 
00?-o1->lished. 1 have now two cases in the 

Thyroid treatment promises 
to steer them through into the harbour of puerperium 
without encountering the threatened storm of puerperal 

eCMyPobs'ervations are not by any means sufficiently 
numerous to enable me to draw any conclusions but as 

I feel convinced of the efficacy 
of thyroid treatment in 

this fatal disease, I do not think 
it premature to bring 

this to the notice of the members of this i\ssociation, 

Before concluding, it may not 
be out of place to briefly 

sketch the Hue of treatment I would submit for discus- 
sion founded on two and a h?lf years' experience 

1. Prophylaxis. 
Examine urine repeatedly during the later months of 

pregnancy and especially estimate the quantity of urea. 
If the examination reveals any diminution of the quan- 
tity of urea excieted, with 

or without the presence of 

albumin or dropsy, put the patient at once on thyroid 
treatment and milk diet, at the same time attending 
to the condition of the bowels. 

2. Curative treatment. 

(a) To control convulsions use hypodermic injec- 
tion of morphine in preference to chloroform. 

(b) To promote excretion 
and dilution of the toxins 

use? 

(1) Purgatives. i , . 

(2) Diaphoretics?steam bath in preference to 
pilocarpin which induces oedema of the 

lungs- 11 >? 

(3) Diuretics, preferably diuretin. 
(4) Saline infusions 

(x) Per rectum, or 

(y) Per subcutaneous cellular tissue. 

(5) Vaso-dilators, preferably trinitrin. 
(6) Cardiac tonics, preferably digitalis. 
(7) Stimulants. 
(8) Sedatives if necessary. 

3. Management of labour. 

(1) If labour has not set in, do not attempt to 
induce it. 
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(2) If pains have commenced, no attempt at 

manual dilatation of the cervix should be 

made. Accouchement forck is a brutal proce- 
dure and always leads to untoward results. 

(3) If os is threo-fourth or fully dilated, expedite 
delivery by artificial means. / 

Since using morphine to control convulsions, Iyhave 
not lost a single case. / 


