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INTRODUCTION

In the 8 vears I have been editing the Y AR Book oF Lapo
crinorocy I note that all my Introductions to tlus volume
sound 1 little breathless as 1f endocrinology were proceed
g along at a brenhneck pace I think the reason 1s obvious—
it1s The vear 1955 was no exception In it we learned simul
taneously from Bartter and from Iarrell of the factors con
trolling the secretion of aldosterone a compound which was
unknown when the Year Pook or I'\pocrinoLoGyY be,an
We hue al o learned how to tell a genetic female from
genetie male— feat most of us once thought we could ac
comphish by sumpler technics bat whtch recorded experience
shows we could not do at all' \e have 4l o Ined to see an
effective prtuitary growth hormone prepared by Raben Tlus
agent not only produces retentton of protoplasmic constitu
ents m subjects during short term balance studies but actu
ally causes hinear growth in patients given Jong term courses
of treatment ns reported by Raben by Bech and by Henne
man It has even been claimed that bovine growth hormone
can be altered chemrcally »o0 that it may produce siumilar ef
fects although the data thus far are based on very short term
studies Ve have 11 o learned that the antibodies to thyro
globulin demonstrable m the blood of patients with lym
phadenoidthyrerditis (Hashimoto s disease) are present in
the blood of many patients with myxedema strongly sug
gesting that 1diopathic myxedema 1s often the consequence
of thyrowdal atrophy mduced by 1n autormmune mechanr m
It has been reported that the presence of these antibodies
may be detected by a <imple skin test Sufficent time has
now elapsed so that we are begmnning to hear of mahignancy
1n patients who haze recewed therapeutic doses of radio
1odine for the treatment of hyperthyroidism both carcinoma
of the thyroid and leukemra have been reported I hasten to
add that only a few cases have been detected so far and may
be no more than the natural maidence

Great strides are being made m our knowledge of the dis
orders of calcium metabolism Hjy perparathy roidism 1s now
being detected 1 a surprssingly large number of pattents
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6 FNDOCRINOLOGY

The us¢ of bone eehing elements as tracers of sheletal me
tabolism has begun to add to our hnowledge of the metabol
seally sluggish parathvroad Of great practical importance 1>
the establishment of cortisone and other adrenil cortical
preparations i the treatment of hyvpercalcenun particn
larly that owing to overdose of vitamin D to sarcordosts 1nd
to malignances but apparently not to hyperparathy rotdism

The Iy po, Iy cemrc sulfonamides—carbutamide and tolbu
tamrde and more recently chlorpropamide and metahex
amide—and the chemally unrelated diguanides huve acted
as a shot m the 1rm to clmical and basic mnvestigation of da
betes mellitus 1t 15 now apparent that these agents can be
wHiven 1 adequate do es over periods of several years with
only 1very low maudence of toxic effcets and for m impres
sive number of patients they contribute manfully to the con
trol of diabetes Many of the untoward reactions reported
earher undoubtedly can be attributed to overdo age or too
{requent admumstration particularly of the agents with rela
tnnely long duration of action such as carbutimude chlor
propamide and metahexarmde Of great mterest 1~ the dem
onstration that visible changes m the blood vessels of dia
betic patients can occur mn a matter of hours and that—at
least 1n the earher phases—the)y are completely reversible In
harmony with long clinical experience they are lenst marked
when diabetes 15 under the best control

Research 1n the field of adrenal cortical phywology and
chemistry shows no «ign of slowing down Of onsiderable
theoretical importance 1s the demonstration by Chart Shep
pard Allen Bencze and Gaunt that the amphenone analog
2 metlinl 12 b1s (3 pynidy1} 1 propanone (SU 4855) nhib
its 11 beta hydroxilation (Expenientia 14 151 1958) This
compound has now been used expertmentally 1 human sub
jects with a variety of adrenal di orders primarids 1s a test
of ptmtary production of corticotrophin Becau e of the tox
ety of amphenone fears of toxicity from this agent have
been expressed and 1t must be said that the clatms thus far
from varying, groups are divergent and controtversial The
well establiched usefulness of cortisone 1n the treatment of
congemtal virthzing adrenocortical hyperplasin which grew
out of the almo t sumultaneous work of Partter and of Wil
tuns and s group and which led Jatler to formulate the
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now 1ccepted schemn of adrenal sterordogenests has culme
nated i the first report of pregnancy m 1 female pseudo
hermaphrodite In myv opmion the trend toward treating
lursute girls by the stular adnunt tration of corticords has
become far too wide pread T have been heartened to note
that some of the mo t careful workers m this field agree
that we 1re seeing too many women treated with adrenal cor
tical sterords—and T nnght add at great expense—who have
not become le s hary and who have uffered adver e effects

The great revolution in our hnowledge of sex differentia
tion maited by Murriy Barr s important obseryation of the
chromatin blob on the nucleolar border of cells of genetic
females has now renched 1 pont of such refinement that some
persons claim to be 1ble te differentinte between the normal
female N\ blob and that representing a presumed \\} pat
tern \ot bemng competent to discu » such lughly technical
matters I have persuaded Dr Melvin Grumbach who with
Murrzy Barr wrote the defimtine article on Chiolome
Te ts of Chromosomal Sex in Relation to Sexunl Anomalies
m Man (Recent Prog Hormone hes 14 225 1938) to pre
pare a specitl article for this Y rar Boor Iam particularly m
debted to Dr Grumbach who 1s one of those rare persons
1ble to combine clinical endocrinology pediatries embriol
ogy and evtology mto a umfied whole I am also indebted to
Dr Frederic C Bartter Chief of the Section on Clhimeal En
docrmology of the National Heart Institute for his special
article on the control of aldosterone secretion a subject to
which he 1s one of the prime ongal contributors

I cannot close this editonal without a word about the
hope ra1 ed by the careful prelimmary report of Blackburn
and Chulds of the high order of efficaey of 2 alpha methyl
diliv drotestosterone m the treatment of advanced breast can
cer {Proc Staff Meet Mavo Chin 34 113 Mar 4 1959) This
important article appeared too late for inclusion mn this
year s volume In 1 carefully controlled study of presviously
untreated patients with objectively progressive disease who
Were selected on the basis of simlar age with respect to the
menopau e and of distribution of lestons (visceral osseous
or breast Ivmph nodes and skin) these worhers compared
the antitumor efficacy of testosterone propionate with that
of 2 alpha methvl dihy drotestosterone To avoid buas the
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patients were treated by the double blind technic 1n which
nerther patient nor physicrin hnew which steroid was bemng
given Uang direct measurement of tumor size a» a criterion
thev observed regression of lesions m 3 of 21 patients treated
with te tosterone propronate a figure which 1= not far from
the national average of 20 4% Of the 27 patients treated with
2 alpha methyl dihy drotestosterone regressions occurred m
12 (45%) 3 of whom had primanly visceral metastises 805
seotts di ease and 1 cutaneous lestons With the rig1d criteria
used these are the most promising results reported thus far
{from 1nyv hormonal treatment of advanced breast cancer As
the authors cautiously observed however the series 1s still
small so these data must be looked on as prelimmary and
we shall all anait with great interest the results of the larger
study now 1n progre » The dramatic results obtamed cannot
fai1l to g1ve hope that this mav be the first great breakthrough
m hormonal therapy of advanced breast cancer They are of
particular practical and theoretical interest since this com
pound has very little androgenic activity does not mlubit
the excretion of gonadotrophin (Blackburn and Albert
J Chn Endocrinol 1 press) and in fact seems to have It
tle or no detectable hormonal actinity

The growth of the medical literature 1ts mcreased number
of publications and journals has placed a heavy burden on
the Year Book Publishers with which I believe they have
coped most efficiently I particularly wish to thank Mr Wil
liam Kkeville Managing Editor of the Year Book Publishers
for hus efficienty courtesy complete cooperation and great
help The handling of this material also calls for considerable
secretaral and editorial effort for which T am greatly mn
debted to Mrs Gertrude Leary and to Miss Mary Morrow
but for whose expert editorial talent many more <olecismms
would find thewr way into print

GrLBerT S GorDANY
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» Taben s demonstration that his prepiration of human piturtary growth
hormone from glani removed surgically or at autopsy 15 an effectine
anabolic agent as determuined by balance study ha now been confrmed and
extended by the production of linear growth in hypopsturtary dwaris In
the boy treated by Raben (see first article) the growth rate was approxi
mately that scen 1 preadolescent children Simifar results have been notei
ma larger senie of patients treated for relatively Jong persads by Beck anl
co-workers (see second article} In the largest sertes reported thus far
Henneman found that linear growth was less than that which occurs nor
malls m prepuberat youngsters and considerably less than that resultmg
from of t t curious feature 15 the
excretion of calcium during the persod of active growth (Ikkos and Luft
Lancet 1 720 Apr > 1928) Anintcre ting ob ervation which may i part
jroviie an assay for the efficacy ot growth hormone preparations 1 a rise
m the scrum unesterified fatty acid level presumably reflecting the mobilt
23tion of fat from adipe e ti sue to provide energy for growth Li has sug
ge ted that the larger molecular stze of bovine growth hormone might ac
count for 1ts impotence in human subjects Using chymotrypsin he has
attempted to make an effective preparation from bovine pitustary extracts
with smaller average molecular <1ze ani in a prehmmary rerort he Tor
sham anJ co workers have claimed that nitrogen retention resulted from
2 fmimstration of 10 mg of this matersal daily 1o a short gifl with gona lal
dy genests { Metabolism 7 762 1958) In a subsequent paper read at_the
meeting of the Western Society for Clinical Research i Carmel Call
fornia (Clin Res 7 107 1959) they reported stnular results m 2 of 12
patients so treated Curiously there was no change in serum fatty acid
concentrations

Teduction of pituitary functicn mn yatients with diabetes or alvanced
breast cancer has now be n produced by high voltage irradiatim of the
piturtary n contrast to earher faure with standard voltages That the
prtwitary infarction produced by stalk sectson 1s transient 1s suggested by
the regeperation noted by Damel and Prichard (Proc Physiol Soc
July 11 12 1958) Ab tracts of papers regarding pitmtary yonad strophun
will be founi 1 the section on The Peproductive Sy tem meluding an
interesting description of the direct cffect of estradiol on pitmtary gonado
trophs Fapers dealing with corticotrophin and the mttatary control of
adrenal se retion will be found 1 the section on The \drenal Cortex -Ed

GrowTnt HorvoNE

Treatment of Pitumitary Dwarf with Human Growth Hor
morne 1 reported by M 8 haben! (Tufts Umiv ) Human
growth hormone prepared by the glacral acetic 1a1d extrac
tion method from prturtaries obtained at autopsy was contin
uously effective and well tolerated when admimistered intra
muscularly for 10 months to a boy aged 17 who was 1

(1) J € E doc 1 18001903 4 g t 1958
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piturtary dwarf A dose of I mg twice a week produced an
1mtial stimulation of grow th but was probably msufficient to
sustain an optrmal growth rate A dose of 2 mg 3 times a
week was effective for the last 7 months of treatment and
produced a growth rate of 26 1n 1 vear compared with 05
m a year for the 134 years before trentment (I'ig 1) Total
erease m height durmg the 10 months of therapy was 211
m representing a grow th rate shghtlv greater than thatof a
normal child the same height
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Concentration of morgame phosphorus n the scrum in
creased from 36 mg to 6 mg /100 ml dunng treatment
and alkaline phosphata ¢ activity rose from 4 2 to 6 Bodan
shy umite Increase i lavels of serum morganic pho phorus
and ithaline phosphatise to levels characteristic for growing
cluldren was supportinne evidence of the growth hormone
actinity No changes are noted in these Ievels when wnunal
growth hormene preparations are used i pituitary dwarfs
even for prolonged periods

The immnture state of the pems and testes was not affected
by the treatment and na pubse or wallary ha wpperred \o
adsance 1n bone age occurred during theripy but hemoglobin
concentration mncretsed from 86 to 95% with 1 possible in
crease mn red blood cell coomt \o redness tenderness or n
duratton 1t the injection site and no generalized allergic
reactions were noted \o eo mopluls were noted 1 1 duffer
enttal white blood cell count after 8 months of trentment
Concentration of blood sugar remaned normal The patient
<eemed to require mcreased calonc ntake to mamtun and
gam weight duning treatment

No evidence of other pituitary hormone activity was de
tected duning the prolonged use of this preparation and none
was noted when Jarger doses were nsed for short periods 1n
balwce studies by ather workers

Dunng the therapy the patient continued to recewve as
he had for the 2 preceding vears 5 mg cortisone orally every
8 hours and 120 mg USP thyroid daily

Metabolic Effects of Human and Monkey Growth Hor
mone in Man John C Peck T' T McGarry I Dyrenfurth
and £ H Vennmg (McGill Unny ) did metabolic balance
studies on 3 patients with dwarfism 1 with hy pophy sectomy
for meta tatic carcinomn of the breast 1 with postmeno
pausal osteoporosis and 1 normal control All received a
known diet The human grow th hormone w1s prepared from
pituitaries obtamed at qutopsy

Prompt retention of nitrogen was noted during 1nd after
admimstrition of human growth hormone as seen in Tigure
2 where the base or zero line represents the balance of any
one element dunng the control perrod which w1s begun

@ A Tt Md 4910001165 N te 1958



12 FADOCRINOLOGY

only after the patient had been stabtlized on the experimental
diet \itrogen retention was also produced by admimstra
tion ot monhkev growth hormone (Fig 2) Gam in body
weight also occurred with both human and monkey growth
hormone The fall 11 serum nonproten mtrogen and blood

ANABOLIC EFFECTS OF
PRMATE GROWTH HORMONE

AM T oamEN MONKE ¥
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- B e mo e w/dy 3ay 1
Wy T TP O e

W?" 1105 \0 b:r 195!)

urea mtrogen levels wlich occurs within 48 hours of the
first dose 15 further evidence of anabolic actriity Reten
tion of potassium paralleled that of mtrogen N\o sigmficant
changes m the serum concentration of any electrolyte were

noted
There was marked rctention of odinm but this was not
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sustamned as long after withdrawal of growth hormone as
was retenton of the intracellular elements \either change
n sodinm balance nor mcrese m aldo terone output could
be related to contamnation with corticotrophmn wince no
change m either 17 hydroxy corticosteroid or 17 hetosterond
excretton oceurred 1 any of the studies dunng admmistra
tion of primate growth hormone

A\dministration of human growth hormone resulted m a4
diabetic type glucose tolernce curve (i, 3) No alteration

AM GLUCOSE TOLERANCE CURVES
UC*3sl VENOUS
200
BLOOD 150
SUGAR 100 11th DAY HUMAN
GROWTH HORMONE
MGMS /

50

2 3 4
HOURS

Fe3-0 sl t1 d ghm k whh mn al ot
b Tml ptht kg (G ty £3 K JC 0 A 1t M
41090110 N mbe 195%)

m glucose tolerance resulted from admimstration of monkey
growth hormone 1n the one person to whom 1t was gnen

Acromegaly 1n Girl of 8 Years1s described by R McLaren
Todd* (Univ of Liverpool) This condition 1s exceedingly
rare and especially uncommon m cmidhood

Girl 8% had the abnormal facinl appearance of acromegaly Growth
had been rapid from 1hout a,e 5 at 1ge 7 her height had been 54,4
n }hmght ge of 1034 years) and 1t age 835 G0 1n (heipht age of
1215 years) (The excessive growth 1s due to excessiye production of
prtmtary growth hormone  this hormone does not cau e early sheletal
maturation or closure of epiphyses ) The sheletal age was the same
as the chronological age There was no «linical evidence of over
activity of the thyroid adrenal or sex glands and the clineal hndings
were supported hy these anvestigatyons  sernm chole tern) normal

) A B D Chllhood 33 4954 Fbru oy 1058



4 ENDOCRINOLOGY
excretion of 17 hetosteroids only shghtly above normal response to
corticotrophin normaf  and blood elecfrolytes normal There was
clinical evidence ot an expanding intracranial lesion (headache vom
sting nd papilledema) which was confirmed by encephalographs

The diagnosis of icromegaly was supported by hematologic nd
radiolagic abnorm thities The glucose tolerance curve was of the di
abetic tvpe and the patient showed msulin resistance Balince studies
showed retention of nitrogen (pittntary growth hormone increases
utilization of amuinocids for synthests of tissue proteins thereby
causing mtrogen retention) A high serum pho phorus level (68mg /
100 m) y and the presence of cancellous tufting of some of the ter
minal phalanges confirmed the diagnosts of rcromegaly

Relief from the intracranial tension was accomphished by 2 short
circuit operation which was followed by irradition of the sellx tur
aica Tollow up 6 months Inter showed tht the patient s general con
ditton was satisfactory  she had no headaches the visual helds were
normal and the papilledemt had completely subsided The acromegal
1c feature were not more marhed
» {As noted by the author acromegaly 1n childhood 15 extremely uncom
mon Usually pitutary eosmoptulism causes mgantism mn children and
acromegahc features develop onlv later —Ed |

Decreased Insulin Requrement Followsng Growth Hor
mone Admimuistration in Diabetic Dogs follows exacerbation
of the diabetes induced by the growth hornone Leo Chaikof
and Tames Campbell* (Univ of Toronto) observed that re
peated treatments of metahypophysial diabetic dogs with
growth hormone elictted lessened and 1 urying responses
Permanent diabetes was mduced 1 4 dogs by mjections of
grovwth hormone After the stable insulin requirements were
determined growth hormone was agan gnen subcutane
ously for 4 6 diys After this treatment the msulin require
ments declined 1n 3 dogs to levels less than the mitial re
quirement and persisted at low levels for sev eral weeks After
repeated treatments with growth hormone the decline inn
sulin need was rrregular and inconstant The experiments
also showed a heightened resistance to msulin evident dur
ing grow th hormone treatment <o that (as a consequence of
mcreased demand for msulin by extrapancreatic tissues)
about 4 times the usual doses of msulin were required to m
hibtt dinbetogemic action Histologic examination of the pan
cre1s during the phase of reduced msulin requirement in the
nterval between growth hormone admumistration did not
<how regeneration of the islet cells Depancreatized dogs re
T ik leyelcmeés Dt 1957
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acted similarly to treatments with growth hormone but re
duction of the requirements for msulin was less and appar
ently slower to develop

The c1use of this prolonged decrease 1 msulim need sub
sequent to growth hormone therapy 1s obscure Teduced pr
tuttary secretion mayv follow growth hormone treatment
Al o growth hormone may promote functional recorery of
1 let tissue m metahy pophy s1al ditbetic dogs
* [The abilitv of pitmtary growth hormone to produce such opposite con
ditiens as diabetes melhtus and hypoglycemia 1s perplexing  Diabetes mel
Iitus apparently occurs only 1n fed subjects after long term admumtstration
whereas hypoglyeemia 1s precipitated acutely in the fasting organism It
15 nateworthy that growth hormone 1s only one of several diabetogeme or

principles in the adenohypophysis Cor and thyro

trorhin can hkewise produce diabetes in the appropriately preparc antmal
an| there 15 also 2 hexokimase inhibiting factor i the pitwstary although
his d ses not seem to be specific to this tissue —Fd |

H 1OPITUITARISY

Pituitary Dwarfism Diagnosis and Treatment The cause
of stunted growth 1s often difficult to diagnose during chald
hood Bone disorders and systemic metabolic or nutrittonal
chiseases should be first excluded Hypothyroid dwarfism
can be diagnosed by certan characteristic signs and study of
protein bound sodine and cholesterol The differentialy then
between constitutronal delay 1n the rate of growth and de
velopment a primordial disturbance in growth or true p
twitary deficiency Differentiztion 1s difficult before the adult
years Pittary defictency 1s the least common cause of
dwarfism M Mencer Martin and Lawson Wilkms (Johns
Hophins Univ } describe 26 patients who were followed past
puberty

True hvpopituttary dwarfs are usually normal n size at
birth Slowing of growth may not be apparent until ages 2 4
They generally appear normal without congemtal anoma
ltes but the features remain jmemle Osseous deyelopment
15 usually delayed by 5 G years or more secretion of pituitary
gonadotrophins 15 defective and such dwarfs may perma
fently remun sexually mfantle

There 15 no specific test for pituitary growth hormone
and diagnosts depends on demonstration of defects of the

() JC' Edoc nl 13¢79093 J Iy 1933
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pituitary trophic hormones which regulate the functions of
the thyroid ndrenals and gonads

In 7 patients skull x rys showed expansion of the sella
turcica by a tumor The commonest symptoms were head
aches nausea and vomiting followed n months or years by
failing vision Symptoms began between ages 4 and 12 In
the other 19 patients the cause of the pitustary msufficiency
wis unknown Growth was retarded earlier usually between
1 and 4 years None had symptoms or signs of a tumor

All 7 patients with tumor showed besides deficiency of
growth hormone depressed function of target organs due to

IncipEnce oF Positne LasoraTory Frapines

s
| 7 e sw | a I” B

By mp thes | tttln L ft tsmechg p

deficiency of pitwitary trophic hormones Six had lowered
thyroid function and 2 mcreased insulin sensitivtty and hy
poglycemic unresponsiieness Of 2 tested 1 showed a de
crease n water diurests after 1 water load Abnormally low
urmmary 17 ketosteroid excretion was found 1n 2 patients
whom 1t was measured In 14 of the 19 patients without tu
mor failure of production of one or more of the trophic hor
mones was inferred because of the low level of function of
the respective target organs

The laboratory findings often corroborated the diagnosis
of pitwitary infantilism (table) 17 ketosteroid and follicle
stimulating hormone excretion giving the best correlation
Neither test 1s of diagnostic value until puberty and neither
can be used to establish the diagnosis during childhood The
test mo t easily carried out and of greatest diagnostic value
in childhood 1s water load excretion This test reflects
closels the functional mtegrity of the pitwtary adrenocorts
cal mechanism In 75% of the patients either thvroid or adre
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nocortical hypofunction was demonstrable therefore 1 a
sigmificant proportion of c1ses diagnosis can probably be
establishied before puberts

Six patients were given varous growth {ractions over 1
number of vear without sigmficant effect The 13 who had
hypothyrowdism recenned thyrowd but without anv marked
chinge m the chimeal condition  The 4 with low eneretion of
unnary 17 hvdrovycortico teroids and abnormal water load
excretion were given thyroid and cortt one Water excretion
improved butotherws e there was no benefit Two were sub
jectively improved Three were gnen chortome gonadotro
phin which led to vome testicular maturation and A e w
unnary 17 ketosterord excretion and vinthzation but the ¢
regressed when treatment was stopped

Most boys were gunen te tosterone Growth spurted

_~<ightwas gamed the frime broadened markedly 1nd mus

cles developed The voice became lower and secondary se
ual eharactenstics appeared As much 18 5 mn was added in
the first 6 months or 1 vear In girls estrogens were gnen
with androgens resulting m near normal growth of pubic
hair and 1 spurt of grow th wathout vinhzation

Treatment with sex hormones h1s a dehmte place m man
agement of the cluld with hypopituitarism but not before
the usual age of puberty In the absence of an cffectne
growth hormone preparation treatment of choice 15 substy
tution therapy with testosterone and e trogen smce these
€t e a grow th spurt with concomitant werght gun and vin
ltzation or feminization
> [Worthy of note 1s the well documented of ervation that 1n childhood
and adalescence severe byj opustarism 15 not necessarily associated with
dwarfsm In fact growth may be excessive as a result of the hypogonado
trophic eunuchordism The late John Peters pomted out and 1t has been
the observation of many others that the damaged pitwitary first loses 1ts
abihity to elaborate gonadotrophin ani only in very severe or advanced
lestons 15 growth hormone activity Jost—I d

Association of Pitmitary Hypofunction with Chronic Diar
rhea Report of Two Cases in which severe malnutrition
with chronic diarrher was followed by evidence of perma
nent pitmitary damage s presented by G A Elhott T H
Lothwell A Sandler D Rabmowitz and S Siewn® (Tohan
nesburg Gen 1 Hosp ) In both cases though espectallv i the

€) South Af ¢ M T 3 41740 3 19 1958




18 ENDOCPINOLOGY

first thts hypofunction seemed to be due to orgamc rather
than functional changes n the gland

Case 1 —Man 54 had unequivocal signs of rreversible panhy
popiturtarism which developed after a pertod of prolonged and severe
diarrhea Despite remission of the diarrhea the patients general
condition did not improve and he had weakness 1mpotenice intolerance
to cold loss of secondary sex hair and muld refractory anemia Bio
chemcal tests made several years after onset of the condition con
firmed the presence of pitwitary hypofunction and there was a dra
matic response to end organ replacement therapy

Case 2—Woman 46 had chronic pancreatitis with diabetes ste
atorrhea and protein dehciency tor several years Chncally sbe
showed the features of pituitary ffi extreme 1ntol
cold hoarseness loss of secondary sex hair and anerma Besides the
diabetes showed a striking amelioratron m the last few weehs of hfe

Glycosuria d d and the sugar tol curve returned toward
normal At this stage she became so sensitive to the effects of n ulin
that 1t was d and sersal lab y studies d

an appreciable fall in serum protemn bound 10dine and 1n urinary ex
cretion ot follicle stimulating hormone and 17 ketosteroids At autop
sv_30¢% of the anterior pituttary showed necrosts

The pitustary necrosss 11 Case 2 may have been secondarv
to the chronic maluutrition However 1t mav have been re
tated to the diabetes In effect Case 2 represented an exam
ple of the Houssay phenomenon m man
» |These patients are unusual 1n that the damage to the pitwitary appeared
to be permanent I have seen only 1 such case although transient hypo
pitutarism  manifested by retardation m growth and sexual development
m children or loss of gonadotrophic function 1n adults 1s common —Ed ]

Electrocardiographic Changes in Hypoprtwitarism of Preg
nancy W F Bernart and A M deAndme Jr (Unn of
Puerto Rico) observed that 19 of 22 patients with well docu
mented hypopituttarism of pregnancy showed defimite ECG
changes Seventeen with 12 Jead tracings were abnormal
Small flattened or inverted T waves were generally seen
plus small P waves in most leads Low yoltage of QRS com
plexes was uncommon Left axis deviation was rare Pro
longation of the Q T interval and 1st degree heart block also
were unusual though the mean P R interval was shghtly
prolonged Oral admimstration of thyrord 1n small doses
did not sigmficantly alter the ECG A farrly typreal ECG 15
shown 111 Figure 4 Tlis patient had had a postpartum hem
orrhage from retained placental parts at age 3+ The tracing
was taken at age 40 before the start of replacement therapy
TTG) Am M it} 5 31238 Ft oy 1958
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Because depression of the functions of the antertor pitw
tary s not uniform after postpartum necrosis there arevar
ations 1n the target organ response The ECG seems to re
flect the e changes However they do not appear to be diag
nostic of 1ny particular hormone deficiency and some of
these abnormalities are seen with varying frequency m Ad
dison s disease and primary myxedema

Hypophysectomy during Pregnancy n Patient with Can
cer of Breast Case Report with Hormone Studies 1> pre
sented by B Little O W Smith A G Jessiman H A
Selenhow W vant Hoff J M Egln and F D Moore?
(Boston)

Woman 37 25 weeks preynant had climes! signs of metastatic
breast carcmoma Hypophysectomy was performed Drabetes mnsip
1dus developed 1s expected” She was discharged and medication con
sisted of 75 mg cortisone and 90 mg desiceate] thyraid daly Pit

(®) ] €l Edoc 1 184 5443 My 1959



18 ENDOCRINOLOGY

first this hypofunction seemed to be due to orgame rather
than functional changes 1n the gland

Case 1 —Man 54 had unequivocal signs of irreversible panhy
popituttarism which developed after a period of prolonged and severe
diarrhea Despite remission of the diarrhea the patients general
condition did not improve and he had weakness 1mpotence intolerance
to cold loss ot secondary sex harr and mild refractory anemia Pio
chemical tests made several years after onset of the condition con
firmed the presence of pitmitary hypofunction and there was a dra
matic respon e to end organ replacement therapy

CasE 2—\Woman 46 had chromc pancreatitis with ditbetes ste
atorrhea and protemn deficiency for several years Clineally she
showed the features of pituitary insufhciency  extreme mtolerance to
cold hoarseness lo s of secondary <ex hawr and anema Bestdes the
diabetes showed a striking amelioration 1n the last few weeks of Lite
Glveosuria disappeared and the sugar tolerance curve returned toward
normal At this stage she became so sensitive to the effects of insulint
that 1t was discontinued and seral laboratory studies demonstrated
an appreciable fall 1n serum protemn bound sodine and in urinary ex
cretion of follicle stimulating hormone and 17 Letosteroids At autop
sv 30% of the anterior pituitary showed necrosis

The pituitary necrosis in Case 2 may have been secondary
to the chronic malnutrition However 1t may have been re
lated to the diabetes In effect Case 2 represented an exam
ple of the Houss1y phenomenon in man
» [These patients are unusual in that the damage to the pitmtary appeared
to be permanent I have seen only 1 such case although transient hypo

by an growth ani sexual development

1 children or lo s of gonadotrophic function 1 adult 1 common —Ed ]

Electrocardiographic Changes in Hypopituitarism of Preg
nancy W F Bernart and A M deAndino Jr? (Umiv of
Puerto Rico) observed that 19 of 22 patients with well docu
mented hypopitwitarism of pregnancy showed defimte ECG
changes Seventeen with 12 lead tracings were abnormal
Small flattened or mmverted T waves were generally seen
plus small P waves in most leads Low voltage of QRS com
plexes was uncommon Left axis deviation was rare Pro
longation of the 3 T interval and 1st degree heart block also
were unusual though the mean P R interval was shehtly
prolonged Oral admimstration of thyroid 1n small doses
did not sigmificantly alter the ECG A farrly typical LCG 1»
shown i Figure 4 This patient had had a postpartum hem
orrhage from retamed placental parts at age 34 The tracin,,
was taken at age 40 before the start of replacement therapy

Ty Am HatJ] s5231 38 Fiu y 1958
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‘There 15 abundant evidence that undernutrition produces
I popitwitansm The converse that overnutrition produce
Iy perpitiitarism would explim the ohservations made on
obese children Increased growth earhigr puberty and
creased adrenocortical activaty could be viplamed on the
basis of this concept The changean 17 ketogemie steroud ex
cretion descrihed 1n these patients mn, ht be duc to an sltera
tion m itwtary activity resulting from the change from
over to undernutrition/Tlus hy pothests might reconcile the
viens of tho e who consider olesity 1n childhood to be en
tirely nutntional m origin and those who beheve 1t to be an
endocrme disorder

Pituttary Irradiation with High Energy Proton Beams
Preluntnary Report The ritionile and technic of piturtary
rradiation with Ingh speed protons and the mitial physio
logic changes after proton irridiation are presentcd by C A
Tobias ] H Lawrence ] L Torn R K \cCombs J L
Roberts H O Anger B\ A Low Beer mnd C B Hu,
gmms! (Unn of Californin) High ener,y beams when fo
cu ed trivel in a straight beam with hittle dnvergence and
penetrate to a umform and well defined range produung
maximal 1ontzation just before stoppmg, Thus they are pecu
liarly switable for prtwitary rrradiation A multiple planc ro
tational technzc with 340 Mev proton beam from the 154 m
synchrocyclotron was used Ieak do es of 14000 30 000 rad
at the center of the pituitary were administered to 26 patients
with metastatic breast cancer The patients had progressive
disease and had exhausted other therapeutic po stbilitics be
fore baving pitmtary irradintion Most were at the terminal
stage at onset of radiation therapv

The most valuable critersa for assessing the changes m pt
tuitary function after srradiation 1 these patients were ridio
rodime uptake and 24 hour urinarv pitwitary gonadotrophin
excretion Of 18 patients 11 showed marked depression of
1odine uptake In § of 16 patients a marked drop n gonado
trophin excretion occurred somewhat earlier than the de
crease in radioiodine uptake A few patients showed clmical
evidence of improvcment and 2 were living 20 months aiter
wradiation In 3 patients diabetes mn 1pudus developed Noue

showed signs of panhypopitwtarism  With radiation levels
T C P srIBITL 5%



20 ENDOCKRINOLOGY
ressin® tannate n o1l 3 3 unuts every other day was al o gnen On
readmussion for metthohic studies cortisone was stopped tor 2 days
and thyrowd for 4 days Signs of acute adrennl insufficiency nd chem
1cal evadence of complete lick of endogenous adrenocorticil hormone
developed Premature utertne contractions began 2 months after by
pophysectomy and the membranes were artihcially ruptured Labor
was characterized as strong with unusuallv long contractions und
atter 12 hours labor 1 3 Ib mfant was delnered uneyentfully with
out anesthest1 Durmg labor the mother receved 100 mg Indrocor
tisone intr nenoush  \fter delivery thyvrowd and cortisone therapy
were continued at the previous dosage but Pitressin® gradually be
came unnece sary as the dithetes msipidi  ameliorated There was
no nulk secretion On the 11th postpartum day pulmonary infectron
developed and the condition of the patient gradually deteriorated
She died 1 month later ot pneumonia

At qutopsy adrenals ovarte  pancrexs and thvrowd were atrophic
and no piturtary tissue was found Microscopic eximintion revealed
molution of prelactating breasts and atrophy of brea t fisste The
only residunl exteinoma was a1 small mass 1 an axallary node

Placental function was not altered after hypophy cctomy
as deterrmned by urmary excretion of chorionie gonadotro
phin estrogens and pregnanediol Aldosterone excretin
serum thyroxin binding protem concentration and the elec
trophoretic pattern of serum protem were also unaffected
Serum protem bound iodme levels studies of corticosterord
metabolism and glucose and msulin tolerance tests mdicated
deficiency of replacement therapy at o1 weeks of pregnancy
Temporary discontiuance of corti one and thyvroid therapy
were followed by adrenal msufficiency  Subsequently there
were urmary findings of placental farlure and prematurc
uterine contracttons There was a drop 1 serum total pro
tems with lowered albummn and elevated gamma globulin
ratios In the early postpartum period during mantenance
therapy with cortisone and thyroid signs of 1drenal msufh
ciency di appeared glucose tolerince became normal and an
nsulin tolerance test elictted the expected reaction

17 Ketogeme Steroid Excretion in Obese Children before
and after Wetght Reduction Four cases are described by
Harold Cohen? (Sheffield Royal Hosp ) Urinary excretion
of 17 Letogenic steroids 1n excess of normal for the patients
age was mtially present in all This became normal after
wei ht reduction due to dietars re triction In 1 patient this
phenometion wis observed twice
Tl P oM T 168688 M 1958
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nonreactive phase each experiment m which human serum
plus estrone and progesterone were 1njected w1s controlled
by setting up 1t the s1me time 1 group of totally hypoplivs
ectomized weanhings which were given prolctn plus ¢s
trone and progesterone A satisfactory mammarv growth
response was mduced 1 11l such control  and 2 ymilr bat
less intense respon e was obtamed m all the mice when hu
man {emale serum was substituted for the prolactin of this
hormone combination These ecxperiments suggest that
the mammotroplic hormone 15 produced by the anterior
pituitary
> [\ major problem in the evaluation of reports deahny, with guintitative
as ay of lactogense hormone 1s the chfference 1n ersteniz usei Bahn ani
Bates (J Clin Fnlocrmot 16 1337 1936) have demanded hustologic evi
dence of lactogeme activity whiclt in the ca e of the pigeon s crop inclu fes
cytoplasmic hasophilia By their critenia lactogensc_hormone could not be
detected mn the blood or urine of human subjects —F'ds |

Effects of Peserpme on Prolactin Content of Rabb:t Pitws
tary Joseph Mertes® (Michian State Univ ) reports that
one intruvenous mjection of 1 myg reserpine/hg hody
weight 1mto 5 mature femnle rabbits wlich were then halled
1week later resutted m at least a fivefold merease m pitm
tary prolactin content over that in 5 controls There was no
evidence that reserpine induced mammary growth or Iacta
tion Subcutaneous injections of 02 mg estradiol duly for 10
days into 6 rabbits chicited 1 week later 2t least a 10 fold
increase in piturtary prolactin content <hight growth of the
mammary duet system and no mitk secretion W hen estra
diol treatment was followed by one intrayenous mjection of
1 mg reserpme/hg body wetght and the 6 rabbits were
hilled 1 week later pitutary prolactin content was at least
16 times greater than in controls This was accompamed
by considerable lobule alveolar development and a himited
amount of milk secretron m 2ll 6 rabbits This suggests that
the presence of adequate maimmary tissue 1s essentil for the
prolactational action of reserpine m the rabbit

Reserpmne or chlorpromazine fuled to mnduce lactation
when mjected into mature female rats for 20 davs and they
id not 1crease mulk production when mjected into partur
ent lactating rats or into goats during the dechning phase of
lactation Therefore 1t appears thit a species difierence

) Poc SeFr RIXMI9774 88 Apt 198



22 EANDOCRINOLOGY

of 26 000 rad and over 3d 4th and 6th cramal nerve palsies
were noted At auntopsy pitutary damage was discernible
gros Iy 1n patients who hd recerved 20 000 rad or over m
croscopically listologic damage was present in 7l patients
who had received over 20000 rad Typical of lugh dosage
proton irradiation effects was a pituitary remnant reduced to
a membranous bning of the sellh 1 mm thick with sur
rounding normal bramn tissue Such an effect 1s tllustrative
of the particular advantiges mherent n thys method

Lacroceaic Horaone

Mammotrophtc Hormone in Serum of Healthy Women
was tound 1n 5 cases by Geoffrey Hadfield and Stretton
Young (Loudon)

Merrop —Totally hypophyvsectonized weanling male mice were
gnen by subcutancons syection 01 ml human premenopavsal se
rum plus 0125 ug estrone 1nd 07> my progesterone twice daily for
3 d1y Mammary ,rowth response was estunated by counting the
number of large deeply staimng club shaped swellings ( clubs } at
the duct ends of the mimmne and calcul sting the mean number of clubs
per glwd No structure having a divmeter less than twice that of ifs
parentduct was cotnted as 1 club

Alice gnien <erum plus estrogen and progesterone had a
men mammary growth response of 4 clubs/gland whereas
untreated mntact controls had 05 clubs/gland

Admunistration of estrogen 1nd progesterone lone does
not induce sigmficant mammary growth response provided
the hypophvsectomy 1s proved to be complete by serialls sec
tioning the sella A smular negatn e result 15 obtauned when
totally hypophysectomized weanling male mice are given
prolactin alone for 5 days However the 1igor of the mam
mary teactions observed in these control mice m which a
relatinely nsignificant fragment of anterior piturtary was
left behind was impressive especially if the fragment con
tained cells with eosinophilic cvtoplasm

Prolactin plus estrogen and progesterone mvarably
duces mammary growth re ponse 1 the totally hy pophy sec
tomized small mammal and at optimal dose levels in reactive
A G mile weanhng mice this response 15 often spectacular
To elimmate the possibilitv 1n the evperuments reported
that the mice which had been g1ven human serum were m 2

3 Lx t1568560 3 1 1953
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nonreactive phase each experiment in which human serum
plus estrone and progesterone were mjected was controlled
by setting up at the same time a group of totally hypaphys
ectomized weanlings which were _nven prolictin plus e
trone and progesterone A satisfactory mammarv growth
response was mduced m all such controls and 1 aimilar but
Iess sntense response was obtained in alf the mice when hu
man female serum was substituted for the prolctin of this
hormone combination These experiments suggest that
thhe mammotroplic hormone 1s produced by the anterior
pstartary
> [A major problem in the evaluation of reports dealiny wath quantitatine
assav of lactogenic hormone 1s the diference in critersa used Rabn anl
Bates (J Chn Endocrinol 16 1337 1956} have demanded histalogic est
dence of lactogeruc activity which in the case of the mgeon s crop includes
cytoplasmsc basophiliz By thetr eriteria lactogemc hormone could not be
detected m the blood or urme of human subjects —Eds |

Effects of Reserpine on Prolactin Content of Rabbit Pitut
tary Joeeph Mestes® (Miclugan State Univ ) reports that
one mtruivenous mjecton of 1 mg reserpme/hg  body
waght into 5 mature female rabbits whuch were then fulled
I week later resulted in 2t Jeast a fivefold increase in prim
arv prolactin content over that 1n 5 controls There was no
cvidence that reserpine induced mammary growth or lacta
tion Subcutaneous mjections of 02 mg estradio] datly for 10
davs mto 6 rabbits elteited 1 week later at least 1 10 fold
nerease 1 pituitary prolactin content shght ¢ rowth of the
mammary duct system and no mulk secretton \\ hen estra
diol treatment was followed by one intravenous mjection of
1 mg reserpme/kg body weight and the 6 rabbits were
killed 1 week later pitwitary prolactin content was at least
16 times greater than m controls This was accompanted
by considerable Iobule alveolar development and a lrmuted
amount of milk secretion in all 6 rabbits This suggests that
the presence of adequate mammary tissue 1s essentral for the
prolactational action of reserpine m the rabbit

Recerpine or chlorpromazine fuled to mduce lactation
when njected 1nto snature female rats for 20 dass and they
did not mcrease milk production when myected mto parturt
ent lactating rats or into s,0ats during the decliming phase of
Jactation Therefore 1t ippears that 1 species difference
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eusts 11 the ability of these drugs to mfluence prolactn se
cretion and perhaps other hormones which re, ulate mam
mary growth and lactation

MNEUROHY POPHYSIS

» Duisturbances of water metabolism related to adrenal insufficiency aldos
terone excess or admunstration of other adrenocortical sterod are 1
cluied in the section on The Adrenal Cortex —]

On Nature of Oxytocmn and Vasopressm from Human Ps
tuitary Albert Light and Vincent du Vigneaud* (Cornell
Lnnv ) report comparison of pressor antidiuretic hormones
and oxytocin af humans with the hormones 1solted from beef
and hog pituitaries It has been shown that beef and hog vas
opressins difter from one 1nother 1n one amino acid re 1due
the beef vasopressin contaming argimine and the vasopressin
from hog pituitaries lysine Argmine v asopressinis the cyclic
disulfide of 1 ¢y ~temny11 tyrosy11 phenylalanvl 1 glutamunvl
Tasparigimil 1 eystemnyl I prolyl 1 argimylglycmamide mby
sine vasopre <in the lysine residue occurs 1n the place oc
cupted by arginine On the ather hand oxytocins from the
two sources appear to be identical and differ from vasopres
sms 1 having an 1 oleucine restdue 1n place of phenvlalanme
and a feucime residue i place of arginime or Iysme The ratio
of pres or antidiuretic potency 1s 1 1 for arginme vasopres
sin nd 6 1 for Iy sine vasopressin

Human pitmitaries were desiccated partially punified and
finally punihed chromatographically The behavior of the
purthed components on ton exchange chromatography pa
per chromatography and paper electrophorests indicated
that they possessed oxytocic properties identical with those
of beef and hog oxytocin and with those of argimine yaso
pre sm The amino acid composition of oxyvtocm and vaso
pressin 1solated from human pituitaries revealed that these
substinces are dentified 25 oxvtocn and arginme asopres
[mn

Ettology of Toxemia of Pregnancy Investigation of An
ndiuretic Polypeptide mn Unine 15 reported by Jacques I
TG Toc S Fp B 1 UNMA R 696 Lz Spe 1958
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Loux and Ingeborg, 1 Dobler @ xcessive werght gam or
sudden dtetary changes with alt and water retention may
be etiolugie factor  po sibly under the influence of hormaonal
disturbances m tovenna of pregnancy The e disturbances
mught be excess corticotrophin from the anterior lobe of the
hypophy sis or ¢scess antidinretic hormone from the po te
nior lobe In some patients the disturbances nu ht be redated
to wmncreased sensitivaty to toxemia under the mflucnce of
gonadotrophic hormones There 1» 1l 0 evidence that pla
cental and renal rchenmin 1re mvolied 15 trigger mecha
misms and in establishing a vicious eircle m producing and
mamtamning the toxemia

The authors used two dunen 10n1l paper chromatography
to ms estigate the presence of an antidinretic substance 1 the
urme 1n 21 patients with <evere tosemia of pregnaney A
polypeptide 1dentical with thet described as antidiurctic by
others was demonstrated 1n the urmne of all but 3 pattents
and nas present m only 1 of 16 contrals This paly peptide
was also found in the urines of 1 woman 1ind 3 men with
nephrosts and in 2 of 3 commercr1l po terior prturtary ex
tracts

It was al o found that the antiduretic pohpeptide was
contamed 1n apparently ligh concentrations i 3 different
commercia] preparations of corticotrophin The poly peptrde
remained 1n the urine for vanable periods after delinery m
all 14 patients on whom follow up chromatographic studies
were made after chinical signs of toxemua had dwappeared
In some 1t was still present wechs or months afternard Ity
concenvable that st might be present before the des elopment
of toxenna and might represent an mecresed susceptibility
of certan patients to toxema

Production of Hypertoruc Unine 1n Humans 1n Probable

b of Antidiuretic H (ADH) has been liown
by Charles K hleeman Morton H Maxwell and Robert
Rockney® (Unnv of Califorma To Angeles) corroborating
ammal experiments by others In such studies sharp redue
tion m the glomerular filtration during water dirests has
been shown to produce hypertotic urine Thus 1t 15 concery
able that the primary function of ADH 1= to allow bach dif

() S thAf n AT J 3 46547 M y3 1958
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fuston ot water when solute 1s nctinely reabsorbed i the
penultimate portion of the distal tubule permatting delnvery
of a small volume of 15osmotic flund to the final segment

where hy pertomuc urine may be tormed

MeTiop —Two pitients aged 2o and 27 with dinbetes msipidus
'
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Wwere muntuned m positine water balince by glucose miuston After
a con tant rate of urintry flow was obtuined m horizontal pu 1tion
the patients were elivated to 4 degrees for several 20 ninate unine
coflection periods [hen hexamethontum was snfused intrasenously
slonly unti sustained lowcring, of the blood pre sure occurred  \fter
completion the subjects were lowered to horizontal posttion an 1 un
nary collections continued for 6 8 periel O molahity of the pl ma
nd urine was determined by cryometric methods  glomerular hlira
tion rate w15 evaluated from ipulm elerance

Llevation from horizontal position to 45 degrees was asso
ented with gradual decline in the glomerular filtration rate
and urine flow with slight mercase m urine osmolality (g
9) Almost simultineoush witls the sustuned hypotension
the glomerular filtration rates decreased precipitousty to be
low 10 ce /mimute and urinry flows decreased to below 0>
cc/minute In both subjects unnary osmolahties rose
promptly and strihingly to hypertonic levels (573 and 763
mOsm /L respectrnely) Normal values were regamed
subsequent to termination of the hexamethomum miusion
and return of normal blood pressure

Reduction of blood pressure to levels bardy consistent
with continued ¢ lomerular perfuston and filtration 1s appar
ently shown 1n ths study to be associnrted with production of
hypertome unine 1n 2 patients with assumptively total dia
betes msiptdus [ he results support animal experiments that
suggest that ADH 1s not essential for production of hyper
tonic urine

> [Thes extremely an extension m
man of the mechanism lemonstrated by the ingersous experiments of Ber
hner and Davidson (J Chin Endocrmol 36 1416 1957) It rai es the
theoretica] question of whether diabetes msipidus can be diagno ed n the
absence of hyposthenuria For practical purposes I believe 2 urinary specific
gravity of more than 1006 virtually exclules the diagnosis —kd
Hereditary Diabetes Insipidus  Review of Laterature and
Resume of Personal Observation are presented by G Bogdan
owtez’ (Univ  Samt Prerre Lomvun Belgiam) Drabetes
mupidus 1s not always acquired but may occur 1n a congent
tal and famibal form first described by Lacombe n 1841
Since then 4 number of families have been described some
studied by succeeding physictans for up to 7 generations
From the literiture up to 1956 the 1uthor compiled reports
on 51 famihes which include 450 persons with the disease
It has been suggested though not umversally accepted
@V ek 118495507 TIyA & 1957
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fuston ot water when solute 1s actively reabsorbed mn the
penuttimate portion of the distal tubule permutting dehvers
of a small volume of 1s0smotic fluid to the final segment

wherehv
MEeTILS

pertonic urine may be formed
b —Two pitients aged 2 and 27 with diabetes msiprdus
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tar nucler 1l o howed definite but I¢  pronounced cell lo
The antenior comm sure show ed increrse m izt anik number
of 1 troevte mdieatm,, retctne ghow  but mveln stun
showed no appreaanble iher loss The postenior pittiatary ap
peared entirels normal gro Iy but with Comon s aldehivde
fuchwin stun no neure ceretory granules were demon tra
ble Diigno 15 was chrome degencration of the suprioptic
and pariventricnlar nucler of undetermined ernse

In 1 second c1 e most of the nerve cedls m the suproptic
nucleus had disappeared and numcrous enlarged 1strocy te
were noted throughout the nucleus Moderate cell loss and
astroes tic merease had occurred i each parnventnenlar nu
clen  The posterior mitwitary was small and atrophic but
showed no hn tologic changes by routine stunm,, techmes
The Comor technic was not used

In the third case 1n which antopsy was done 20 y cars pre
vionsh when the supriopticohs pophy wal tract and supra
optic nucleus were not studied the s mficant finding was
rtroply of the posterior pitustary with mantenance of a nor
mal listologic pattern and b ence of gro s brun lesions

Blotrer considers that idiopathic dinbetes m ipidus 1s 1
system discase due to primary degeneration of the supraop
ticohypoplivsial system without obvious reason \Why the
degeneration 1s linuted to this area 1s unknown

Addison s Disease and Diabetes Insipidus  Report of Case

dary to M B 3 Carcinoma 10 Years

after Pneumonectomy 15 presented by Charles A Ribando®
(St Vincents Hosp New York)

VI 58 had an upper respiratory infection with cough recurrent
severe abdominal pain excessive thirst and urinary frequency 9 years
after right total pneumonectomy for primary broncho,.enc carcinoma
ongmating 1n the right lower lobe (epidermord carcinoma) He was
hospitalized 6 months later hecause of persistence apd recurrence of
the complaimts which al o included weakness dizziness and vomiting
Severe sharp pain occurred explosively n the right upper quadrant
and the right costovertebrat and right loin area associated with chills
and fever thit would 1t whout 24 hours Exertional dyspnea was
evident A chest x rav showed the medistinum completely di pliced
nto the right hemithorix The left lung howed compensatory em
physema The alkahine phosphatase level was elevated On discharge
1 month Inter he was free from edcma nd was mantamned with hy
drocortisone nd pitwitary fowder extract Diimests wi  adrenal
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that three forms of the disease be distinguished Two char
tcterized by abihity to respond well to treatment with ante
rior prtuitary extract differ mn that one form appears to be
transmitted by a domimant gene and appears equally 1 men
~nd women The nuthor describes a famly in which 5 gen
erations included 10 members with the disease equally di
v1ded as to sex Thosc free from the disease did not transmit
1t to their offspring The second piturtary form of the di ease
~eem to be transmtted by a sex hinked recessive gene The
third form of the disense has been referred to as nephrogenic
and 15 not mfluenced by admuustration of antidiuretic hor
mone Though the pathologic matomy 1n the prtwitary tvpe
1s consi tent with the suggestion that the disease 15 due to
congental v olution of the supraopticopituitary system re
sulting in deficient production of antidiuretic hormone no
defimite e 1on of the pitwitary or hudney can be ascocited
with the nephrogenic form of the disease

Symp om 1re similar i the three forms poly dipsiz_poly
ur1n and mability to concentrate urmary constituents On the
average 24 hour excretion may be 6 12 L. though there 1s
great indimidual varation Limitine fluad intake does not 1p
preciabl reduce excretion and leads to dehydration and 1s
<ociated hfhculties Thus mfant mortality 1s tugh due to the
dehyvdration tttendant on other illnes es which limit flid 1n
take Af erage 3 the hife expectancy of the patient 15 normal
however and constitution and physique do not seem to be
affected Svinptoms may become less severe n later hife
> [The que tion arises whether some of the 51 farmhes afflicted with dia
betes msip dus which have been reported over the years may not be related
In a sl r report of famulial sexual precactty i boys ( Pediatrics 9 682
1922) a photograph of an x ray bearing imtials of one of the patients re
sulted in uncovering the fact that these boys were members of the same
family ongnally described by Rush and co workers (Endocrinology 21
404 1937y —Ed)

Primary or Idiopathic Diabetes Insipidus System Dis
ease Harryv Blotner® (Beth Israel Hosp Boston) reviewed
~utopsy findings 1 3 cases of 1diopathic diabetes msipidus

In the first case (woman 87) 1utopsy showed marked loss
of nerve cells tn the supraoptic nucler 1n which hardly any
character: tic nerve cells were present and a considerable
degree of locahized astroey te proliferation The paras entricnt
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periods dud not resume A low BMK and 1 low Jevel of protem bound
1oding 1n the serumt ndecated severe thyrmd insuffictency and the
gluco e tolerance and Keplers water tests indicated adrenocortical
nsufficency

Treatment was stirted with > mg cortisone orally 3 tumes daihy
and 50 mg methylandrostenediol intrunu cularly once a week Per
ceptible subijective improvement occurred within 1 few days The
appetite improved She drank more thin before and became miore ac
tive heupng her elf occupred all dy  She could heep warm Corts
<one way gradually sneren ed to 10 mg 3 times duly \s the BMR
remuned —41% after 2> diys on corbisone trettment was supple
mented with 150 units of thyrord duly 50 mg methnlandrostenediol
ntramuscularly nas ginven every 2 weeks On follow up general con
ditton wa  satisfactory and she had resumed all ordinry activities
Head hair was growing normally She still howed amenorrhea but
Iibido was normal Thysical exanunition showed normal skin and
scalp hair but axallary and pubie hur was still sparse Breasts and
genitalin remuned atroplie. Vaginal smears remuned unchanged
The Kepler water test showed normal water diuresis

The authors suggest that polyuria was due to 1echemic ne
crosis affecting the adenohypophysis Since maintenance of
polyuna pr bl depends on ¢ d f g of
the anterior lobe explanition of cessation of polyuria may
be sought v a rapidly decreasing function of the adenohy
pophy sts and secondanly of the adrenal cortex and thyroid
* [Leaf (J Chn Invest. 31 914 195°) has shown that the fundamental
defect of diabetes mstpidus can be demonstrated 1n patients whose pitw
taries have been destroyed even though diabetes insipidus may be mashed
by defictency of the antersor piturtary In such cases admimstration of an
excretory solute load or of thyroxin desoxycorticosterone cortisone or
corticotrophin results 1 a return of the polyuria—Ed.

Improvement of Diabetes Insipidus in Hepatitis In fluid
metabolism the Iner 1s important 1n nactivation of antid:
uretic hormone (ADH) The affected liver 1s able to mact:
vate ADH only to a lesser degree thus a relatrve ADH pre
ponderance may arise as several reports have noted There
fore partial diab prdus might bly be expected
to tmprove duning Iner diseases The case reported by
Hanhiss (Med Umiv of Debrecen) 1s believed to be the first
w the literature m which polyura with diabetes sipidus
1mproved during acute hepatitis

Gtrl 18 hid symptoms of diabetes mstpidus after a bram concus
ston Diagnoses included a hypophysial and hy pothalamic leston di
abetes insipidus and hyperthyroidist

At onset of hepatitis the polyuria (8 10 L.) began to decretse
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atrophy probably due to metastatic carctnoma One month later he
was readnutted complaimnmng ot persisting double vision A chest
% ray showed mcrease 1n the lett fular shadow and intrapulmonary
markings A shull x rav howed almo t complete destruction of the
postertar chinods and sella turcica The patient died 2 weeks later

This case records the eighth fullv documented mstance 1n
the American literature of Addison s disease due to complete
replacement of both adrenal glands by bronchogenic cara
noma Diabetes insiprdus with Addison s disease <econdary
to metastatic brontho.emc carcinoma has never been pre
vioushy reported

The chmical history  physjcal exammation laboratory
studtes response to therapy and autopsy findings of the ad
renal glands replaced completely by tumor confirmed the
origmal impresston of Addison s disease The difhculties en
countered in establishing the primary diagnosts when the
adrenal and pitmtary glands are simultaneoush mvolved
are well known Diplopin destruction of the sella turciea
diabetes msipidus and hypothsroidism confirmed the pres
ence of panhy popituttarism  thus mfluencing the constdery
tion of ¢ primary tumor of the pitwitary gland Because of
the pitient s rapid deteriorition 1t was impossible to obtun
1 pneumoencephalogram

The cause of adrenal msufficiency was not gro ~Iv appr
ent Repeated \ rav studs of the chest and sheleral sy~tem
failed to reveal the presence of recurrent bronchogemic car
cinoma The elevated alkaline phosphatase value was sug

estne of metastatic carcinomq

Postpartum Hemorrhage with Transient Diabetes Insipt
dus and Development of Sheehan s Syndrome 1s reported by
Jgrgen Piper and Gunnar F Jgrgensen! (County Ho p
Haslev Denmark)

Woman 33 with forceps delnvers had normal puerperal course
except for meager lactation  About 2 years later after a compheated
delivery delnnery of the placenta was folloned by profuse vaginal
bleeding and she went into shock She recerved 00 ml blood and
1000 ml of 5% gluco e mtravenou v Duning the fir t days  he
showed polyurna severe thirstand agalachia

Ten month later she still showed increasing fatigue pathy laze
ness and great need of <leep She had a tendency to feel cold dry skin
and dryne s and loss ot hair She showed paresthessas and cyano 1s
of the finger tips when exposed to cold Libido was dmusished and
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Severdl cther epr ode of tran tent [« hvuria oceurred durmg,
ne esor period  when the pitient wa i 1 run-down condition Thiy
1s explained by the s umption thit her antidhuretic system which
had been sufficient for holding, only the normal flut} metaboli m m
ecquilibrium hecame i ufficient when called on for an ncrea ed taskh
Thus a relative deficiency developed wiich led to polyura

Several years later when the patient was wdnntted with a dagno s
«1 eme 1s gravidarum an i subacute <ol diorder of flwd metabo-
11 m could no longer be detecterd She gase burth to 2 healthy ¢kl anl
ha  mee hadno complunt

[HL 1HYROID (I A\D

* Thyroilology which has moved rapidlv ince the application of 1 otoric
and chromatographi¢ technics 1s showing an ad htionak vy urge becau e of
apphieation of the techmics of immun,lngy It 1 now clear that variou
antibories to thyroglobulin are pre ent in the blood <f mo t patients with
Ha timoto s thyrorditis and alx of nuany patsent with myxedema which
may therefore be less idiopathic than previou ly heheved Positive react: ns
to ntra lermal mjection of thyroid extract hase also been lescnibed mn
fatients with varion thyrorfal discr lers \[vsedema coma 15 now being
reported rather plentifully a matter of sume urprise since 3t was not
delineated unty! 19 3 It may however be1lentical with what was formerly
called the cachectic pha e of myxedema Of greatest importance 1 the fact
that this condition which was de enbed a< uniformly fatal 1s now aprar
ently responding to treatment with rapiily acting thyroi 1 preparations o
far 3 survivals hase been descnibed hadiorodime therapy for Graves &
ease has been m u e long enough so that we are begmnning to ee [atients
who have developed leukemia an | cancer of the thyraid. The data thus far
are nsufficient 30 mdicate whether the sncidence 15 more than normat
Other complicatsons of radiotodine therapy include damage to the thyreid
of the fetus for which reason 113" has been recommended rather than
113t for the measurement of thyrard function of pregnant women Since
this element has a very short haff life an1 an_easily detected emussion less
srradiation negd be gnen the test subject Careful studies have recently
compare | the efficacy of thyro 1 substance thyrown and truodothyronine
all of which appear to have similar effects when given in extremely large
loses The use of the e sutstances to produce involution of simple
gouter and to detect thyroid cancer has also come under study Therr ai
mumstration n doses [resumatly sufficient to mhibit pitwitary relea e of
thyrotrofhun ha betn of value 10 patients with thyroidal cancer and re
sre wm «f metastatic lesions have been clamed —Ed

Tuxrod ANTIEODIES AND Titsrorormis

Autoantibody Nature of Thyroiditis Antibody and Role
of Thyroglobulin 1n Reaction An wmportant step 1n e tab
1s hing the pre ence of a true antoantibody {rather than
1 ontibody) 1s demonstration of 1 retction with the |1
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(Fig 6} After wcterus developed at the beginning of hospitahiza
tron output was under 3L amiwithn L or 2 days 1t became strbilized
at about 1 1, Yhen the Tepatitts was over polyurna did not recur
Netvertheless ths egwbhibriam of fluid metaboli m proved unstable
for dumng pvrexia of scarlet jever 2 months later pobyurn re
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tin reaction and the more sensitive complement fixation and
tanned red cell agglutination tests

Random sertms of patients without thyroid diserse were
tested by complement fination agun t thyrotoxic thyrowd
4ll gave negatnve results

The tanned red cell agglutination test was done on 148
other serums obtuned sumlarly 1nd was positive 1 10 pa
uents of whom 2 proved to htve thyroid di ease on further
myestigtion

The preoperati e serums of 106 patients with Hastumoto s
disease were submitted to the precipitin complement fixa
tion and tanned red cell 2 glutmation tests Of these 22
were proved histolozienlly Circulating antibodies were
found m all but 2 patients and the levels were ligh enough
to give visible precipitins in two thirds of the patients The
2 patients who gave completely negatis e results both had ad
vanced clissie diserse \While most patients had botl com
plement fiving and thyroglobulin antibodies the <erums of
§ gave positine results only with the tanned red cell agglu
tination test and another b only with the complement fixa
tion test Complement fixing antihodies were present m
titers of over 1 20 m most patients and frequently reached
1 256 “lost Hashimota serums coutumng precipitin gave
tanned red cell agglutination titers of 2 00000 when serial
dilutions of the serum were made Generally antibody titers
decrea ed after subtotal thyroidectom)

In primary adult myxedema a posttive complement hixa
tion test was obtamned 1n 64% of patients and a positine
tanned red cell agglutination test it 66% the two tvpes of
anttbodies being present together m 47% of patients Pre
apitins were found 1 195

The thyrotoxic gland 15 particularly predisposed to the
development of autoimmunity but 1n most patients the titers
are quite low Of 181 patients tested by all methods 64% had
anttbodies which were directed against esther thyroglobulin
or the cellular complement fixing antigen or both Among 19
patients with subacute thyroiditis thyroid antibodies were
found 1n 13 Of 39 patients with thyroid malignanev 71
were negative by all tests 1655 had low titers and 13¢" mod
erate titer antibodies

o tissue damage could be produced by Hashimoto erums
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tients own t1 sues Ernest Witebskv Noel R Rose and Sid
ney Shulman® (Buffalo) report an experniment illustrating
such an 1n vitro reaction

A sample of serum taken from a woman 1t the time of re
moval of a large diffuse collord goiter showed no trace of thy
roid antibodies by the tanned cell hemagglutination and pre
cipttation methods The surgically removed tissue was
stored m frozen state A second sample of serum taken 4
months later produced a positive reaction in the tanned
cell hemagglutination test for thyroid antibodtes in which
pooled normal human thyroid extracts were used as antigen
Preciprtation tests were negatnve The thyroid tissue ob
taned previvusly was thawed and a salme extract prepared
A stmular extract was prepared from a second surgically re
moved nontoxrc goiter The two goter extracts were used
as antigens i a tanned cell hemagglutination test of a sam
ple of the fir t patient s serum The results showed that the
serum agglutinited human erythrocvtes coated with an ex
tract of the patient s own goiter as well as the goiter extract
of another person The titers 1n each case were the same
withm experimental variation resembling those obtained m
other experiments with a pool of thyroid extracts

The authors conclude that the thyrord antigen mvolved
was actuzlly present in the patient s tissues and niso 1s pres
ent 1n the thyroid glands of other persons The results of
agglutination mhibition tests on varous thyvroid fractions
obtamed by ultracentniugation suggest that antigen in
volved 1n the 1utoimmumzation leading to thyroiditis pre
cipitates 1n the thyroglobulin fraction and that this antigen
can elicat demonstrable circulating antibodies n the same
person

Human Autoimmune Thyroiditis Serologic Studies are
discussed by T M Roitt and Deboralt Doniach? (Middlesex
Hosp London) The presence of thyroglobulin autoant:
bodies 1n the serum of patients with Hashimoto s thy roiditis
and with ' primary myxedema and subacute thyroiditss has
been demonstrated uaing gel diffusion precipitation technics

The authors surveyed the mcidence of thyreid autoant:
bodies 1n the major thyroid diseases studied by the precipt

1808809 Ap 12 1958
8; e loahon: 2% s Ysse




THYROID GI A\ND 7

Senal studies were ninde of the climent state and thyroid function
and of the changing titer of ntibodies to thyroid extract for 11
months after tiop v (Fig 7) The patient began to put on weight
and clhinical evidence of thyrotoxcosts disappeared except for slight
Iid retraction [he thyroid glnd remamed firm wath a slightly en
lirged night lobe The erreuliting thyred antibedy titer mnerenced
over 3months to 1 16 then decreased propressinely to 1 4 The anty
todies were alo shown by complement tixation to a titer of 1 40
about 11 weeks after ndnussion and to a nter of 1 30 13 wecks Inter
Serial scrum floceulation tests showed tn abnornnlity that could be
correlated with the level of the serum gamma globulin and the titer

hod; Radiotodine uptake 1 slowly but
steadily from 2.7 tn 24 hours on admission to 57 9¢% n 24 hours 11
months after winussion The turnover remamned rapid ant uptake in
72 hours 11 months after adnussion had decreased to only 38%
equuralent to a hlf life of 37 days The BVR fell to normal after 3
weeks and has remained in the normal range thouh tending to in
crea e

Review of A n H s Disease
v presented by Charles A Owen Jr® (Mavo Chme and
Tound) Two hnes of investigation have comerged ammal
research succeeded 1 yrelding autoantibodtes to thyroglob
ulin which led to 1 comparable finding 1n patients with
Hashimoto s disease and elevated values for gamma globu
1in m these patients suggested an immunologic abnormality
which has been confirmed Whether the finding of circulat
g antibodies to thyroglobulin in Ha limoto s disease 1s
related to the cause of the disease or 1s only the result of 1
still unexplained pathologic process 1s not hnown

An immunologic hypothesis relating to the pathogenesis
of the disease can be sunmmarized n this chaimn reaction col
lo1d escape from the thyroid (means unknown) plasma cell
reaction antibods formation antigen antibody precipitation
within thyroidal follicles additional epithelial dumage
creased leakage of colloid and so on The final stage of Hash
1moto s disease apparently reflects antigen exhaustion no
undamaged thyroidal follicles remain The relentless cycle
perhaps stimulated by thyrotrophin denves the patient into
state of myvedema

Certain questions are not answered by the autoantibody
theory In the reported serses about a third of the patients
showed no airculating precipitins or hemagglutining Some
of these determinations were made postoper itively and some

(6) J C1  Endoc 113101510 5 S pt mbe 1958
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either on s nve transfer to a monkey or on addttion to tts
stie cultures of human thyroid
» [This tmportant b should be { with the
report of Ovwen and Smart (this Year Boon p 41} who found the mct
dence of thyroid antibodies demonstrated by the tanned red cell agglutina
ton techme to be identical 1t my Xedema and Hashimotos disease —
A on 1 Sub e Thyroiditis A
with Evidence of Infection by Mumps Virus 1s reported by
D Telix Davies (Univ of Birmingham)
Womn 43 had symptoms and signs of hyperthvroidism for 1t
lewst 7 months before the acute phase This suggests primarsy thyro

d

1umrsv

ANTIBODY TITRE
3

PRECIPITIN
TITRE

(k)

THYROELOBULIY MUMPS YVIRUS

-
M

I

s

PASAL
WETABDLIC
%]

AT 287
( & dos y HATES

THYROID UPTAKE
OF RADIOIOOINE

N N - G
£ o ~ T Ty < s

S pt

FeioChop  DMRugoteoof dod wik ot sh v f
it AR A e A LI A \'pfm% 1958 )
toxicosts rather than the msidious onset of thyrotoxic symptonts due
to thyrordits A positive hemagglutination miubrtion test for mumps
virus antibody m a hi,h titer duning the acute stage and decreasing
later suggested that the thyroiditis was due to mumps virus The sub
acute thyrorditis followed a typical course with gradual onset when
pharyngitis was suspected_and later the development of toxemia high
pyrexia and tenderness of the thyroid gland Acute tenderness per
sisted for about 234 weeks followed by 1ts gradual decrease over a
further 6 weehs Chimcal dragnosis was confirmed by the histologic
appearances in the biopsy specimen
(5) La ¢t 1880833 Apr 6 1958
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Skin Test in Thyroid Disease Usmng, a saline extract of
human thyroid tissue as the antigen a shin test was per
formed 1n 52 patients by W Watson Buchanan J R Ander
son R B Goudie and hathleen G Gray? (Glasgow) Thy
rord disease was present tn 33 of these all the controls had
terminal 1llnesses without ehmecal evidence of thyroid disor
der The patients with thyroid disease included 11 with
Hashimoto s disease & with pnimary myxedema 7 with thy
rotoxicosts 3 with stmple nontexic goiter and 1 wath thyrod
caranoma Two other patients were thought to have aty preal
cases of Hashimoto s disease and the third was 2 woman
with compensated mysedema The agar dilfusion precipitin
test described by Goudie and others was performed m all
cases before skin testing and in 38 cases was carried out
again 1-4 weeks after the shin test

Of the 1> patients with positive precipitin tests 10 had
strongly positnve shin tests after 24 hours 1 had a weakly
positive reaction and 4 had a negatin¢ reaction Of these 4 1

ad histologically proved Hash s disease and an atyp
1cal pH dependent precipitin reaction another had primary
myxedema with a delayed shin reaction becominy posttive
at 48 hours and a third was unequivocally thyrotoxic Nega
tive precipitin tests were found 1n 37 patients 32 of these
had negatine and 5 had weakly positive shin reactions Of
these 5 1 had had a p:\rtxal thyroxdectomy twice previously
with the histol of Hast s thyroiditis 2
had primary myxedema 1 had a hustory of myxedema and 1
was a patient in the control sertes Precipitin tests performed
after skin testing showed changes 1 6 patients but the sig
nificance of this s uncertam

Thus strongly positive skin reacttons were seen only in
patients with thyroid disease who had precipitating antsthy
roid antibody 1n the serum and these are presumed to repre
sent an Arthus phenomenon With one exception positine
reactions did not occur 1n individuals without clinical evi
dence of thyroid disease The findings show that thyroid
antigen 1s capable of producing an abnormal tissue reaction
1n certain patients with thyroid diseases suspected of having
an autoimmune etiology and they provide a further link be
tween Hashimoto s disease and primary myxedema

) La e o893 N 1 1958
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patients hd reiched the stage of myaedema but i some im
~tanices was not the disease still active? If so would such pa
tients have to be classified difterently from the others® Can
any correlation qualitative or quantitative be shown be
tween histologic pattern and antibody titer? Are the results
of unmal studies and the finding 1n patrents actually com
prable”

The mo t curous finding 1 the mmmunology ot Hash
moto s disease has to do with an antibodv that 1 not di
rectly 1elated to the one that causes precipitation or hemag
glutination This antibody fixes complement and 15 meastred
by supermmposing a hemoly tic reaction which al o requires
complement on the thyvroglobuln antibody reaction In the
serum of patients with the disease antibodies of the tanned
cell rgglutination type and of the complement fixing type
usually are present This might sugeest that the wtibodies
actually are one and the same In the other thy rordal diseases
commonly found onlv one or the other antibody 1« present
this 1s particularly true mn patients with thyrotoxico ¢ It
seems lthely however tht the same antibody account for
the hemagglutinin and precipitin reactions

It 15 1 the antigenic half of the complement fining reac
tion that confusion anses Thus antigen 15 not found or found
only 1 minute amounts mn normal or nontoxic thyrotd
glands but 1s present almost invanably in thy rotoxtc gland
The antigen to precipitin and hemagglutimin antibodies 15
found 1 normal and thyrotoxtc glands altke It has been
shown that the 1ntigen to the complement fixing antibody
lies 1n the acinar cells but the intigen to preciprtins s 11
the collotd The two <1re separable by ultracentrifugation
after they hive been extracted from 1 toxtc gland In the se
rum the two antibodies are distnguished by first precipt
tatin,, the precipitin with thyroglobulin the complement
fixing antibody remuns unchanged

W hy shouild patients with Hashimoto s dicease regularly
show m their serum complement fixing antibodies to n 1n
tigen obtunable onlv from the gland of a thyrotoxic pa
trent? Patients with Graves disea e also have thts ant
body frequently (45-627) Wt 1< 1ts sigmficance?
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Plasma Proteins 1 Thyroid Disorders were ealuated
by the collotdal gold test and paper electrophoresis Ina
study of 246 pitients Raymond Greene D Crooke Morgan
and L Bird® (London) found the collowdal gold test was
positne m 7 of b patients with Haslimoto s disease and n
17759 of those without In the former the beta globulin
valie was between 11 and 16% (normal 10 14¢%) and the
gamm 1 globulin values were 19 25¢, (normal 12 165¢) Com
parison of these results with serum electrophoresis of pt
tients with hepatins showed 1 striking resemblance By
contrast there was a considerable difference between serum
electrophoretic patterns m Hashimoto s disease and m mi ¥
edemn without lymphadenoid change which 15 charitter
i7ed by a normal gamma globulin concentration but a high
(15207 ) beta globulin level Tlectrophoretic patterns e
turned to normal after thyroidectomv for Hashimoto s &t
ese de pite continuance of mysedema The dissimilar erum
protem patterns in Hashimoto s disease and 1n my xedema
without Ivmphadenoid change 1re evidence agamst the con
cept of the former being primary thyroid fatlure

Lymphad d Gotter (Hast s Disease) Chnico
pathologic Study In presenting 33 cases of hmphadenmd
goiter R L B Beare® (London) describes the histologic
feature of the thyroid and discu es the clinical features
treatment and etiology of the disease All but 1 patient were
women The age range was 37 73 Svmptoms chiefly 1
cluded the _otter ttself di comfort or pressure symptoms m
the neck wnd hypothyrordism In 2 patients paralysis of the
recurrent lnrvngeal nerve was su pected because ot hoar €
ness Symptoms charactersstically and mexplicably fluctur
ated considerably from time to time

Tn the e patients the BAIK was generally low or low nor
mal Radioiodine studies showed 2 high uptake (often 50 /1)
with complementary uninary excretton 1n the region of 30,¢
4t 24 hours The explanation for the high uptahe perhaps hes
1n the low thyroid jodme pool The Roitt precipitin test per
formed 1 3 mnstances was strongly positive There was hs
pefgammag,lobulm;mm by paper electrophorests with pos
tive focculition tests as corroboratne evidence Thu of

3 Ct End 1 1899108 Ja_ y 195
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wally the principal difference m these cases was extent of
the deep goter n Ca ¢ 2 Tiologically  there were differ
cnces 1 pla ma 10doproten which was practicalls ml n
Ca el (05 4y o) and moderately decreased 1n Case 2 (2>
a2 ©¢) and n the ratio of butyl soluble 10dine to total 10
dine (b cmmCael 200 mCae2)

In Case 1 treatment was based on adminstration of tn
10dothy ronine and then thyroxim and thyroid ubstance The
gorter di appeared i 1o dave After 18 months the child had
grown 16 em and mental improvement was marked On
several occasions when the mother had decrea ed the thy
roxmn the goiter had reappeared but had disappeared eich
time the do age was mcrea ed In Case 2 treated by thy
rouin di appearance of an enormous cervicothoracse goster
was effected ;n 3 week  Though the patient nas not strict
about taling thiroxin regularls height increa ed 7 cm
1m 8 months O eous maturation was evident 1n both ca ¢

Peptide Linked Jodoty and I hy mn
Blood of Patient with Congenital Goiter The metabolic de
fects n the thyroid as ociated with gorter and hy pothy roid
1em include an mability to organiiy trapped 10dide a defect
1 desodination of jodoty rasines and possibly impatred conju
gation of 1odotvrosine  Leslie J DeGroot Sholem Postel
Jorge Litsal 2nd John B Stanbun® (Harvard Med School)
de cribe a patient w ho had a different metabolsc abnormality

Woman apparently normal at birth di not walk until age 2 or
talk until age 3 ani hal a goster ohsersed at age 8 She was hort
obe ¢ anldull with the factes of mild cretimism and a firm_nodular
thyroid five ime normal i1ze Serum chaolesterol level was 329 mg /
100 m] Subtotal resection of the goiter was performed at age 15
and pathlogic dragnosis wa  multiple fetal adenomas She was main
fained on desiccated thyroid and became alert menses continued nor
mally On her return to the thyrowd climic at age 28 there wnere no
symptoms except ¢onstipation attnibutable to hypothyrowdism The
tongue was larger than normal and the skin dry Hands and feet were
pufiy axillary and pubic hair sparce and breasts massive The thy
rord was twice normal size. The BMR was —14 and —367% cerum

chole terol levels 326 and 348 mz /100 m! PRI 2 pg /100 ml and
24-hur uptake of 1131 by the thyro1 1 57¢%

Intrasenously administered I3 labeled dnodotyroine and thy
roun were metalr lized normally Electrophoresis of plasma proteins
after m vitro addition of 1131 laheled thyroxin demonstrated normal
amounts of thyroxin binding protein There was rapid concentration
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been established that the precipitin test m Haslimoto s thy
rowditss usually becomes negative after thyroidectomy

Although 1t has not yet been possible to follow for long
pertods the effect of thy roid treatment on the anttbody titer of
mdryvidual mysedematous patrents 1t 1s suggested that httle
or no effect would be observed Indeed there seems no reason
why replacement theripy with thyroid substance should di
rectly influence the level of antibody to thy roglobulin except
where as m Hashimoto s disease 1t 1s possible by inhibiting
secretion of pitwitary thyroid sttmulating hormone to 1n
duce shrinhage of an enlarged thyroid gland and so to de
crease the existing antigemic stimulus In my\edema httle
or no functionmg thyroid tissue remains and 1t may be as
sumed that the continumg antigenic stimulus 1s already
minmmal

Sporadic Cretinism with Goiter Due to Congenital Anom
aly of Thyroid Hormonal Synthests Two Cases are reported
by Robert Debre Julien Marie M Tubiana R Michel
P Royerand B Leveque (Pams)

Case 1 —Girl 11 apparently had progressed normally immediately
after birth but showed slowing of actus ity at about 1 3ear Gorter be
came evident 1t age 2 and she did not walk until age 3 Parents were
healthy and not related and had another cluld § who was normal
The mother s cousm had 4 children of whom 2 were mentally re
tarded and 2 paternal uncles and 1 aunt had been hospitilizerd tor

depressii e psy choses

Case 2—Boy 10 was the son of first cousins both aged 47 The
father was in good health but the mother had a nodufar goiter wluch
had been partially excised She showed no thyroid dysfunction clin
1cally but biopsy indrcated reduced functional activity At 1ge 4 the
patient showed dyspnea and at 5 1 goster which enlarged progres
sively He had recened radiotherapy which had produced little or no
change 1 retarded mental and physical 1ctivity

Both patients showed 41 goiter with thyrowd deficiency
exaggerated fixation of I¥11n the thyvrowd (in Case 1 86% at
4 hours 1nd 75% at 48 hours 1n Case 2 64% at 3 hours and
639 at 43 hours) absence of thyroxin and trunodothy romine
m chromatograms of thyroid tissue and presence of rodine
and dnodotyvrosine pancity of 1odme in thyroid tissues s
talogic appearatce of fetal adentom and heterogenerty of
distribution of jodine 1n autoradiograms Thyroid treatment
was effective for the gorter and thyroid insufficiencs Clin
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ture of hypothyrordism though the thvroid 1t elf showed
some features of hyperactinity The glnd was about 3 times
normal size The hyperpltisia was <o marked that a thyrod
10dide content of over 60 mg wae small compared to the to
1l rodrde concentrating capacity of the gland for 1 greater
than 15 fold merease i serum sodide levels (from 20 to over
300 yg, /100 ml) produced no sigmificant decrease m the
thyroid/plasma concentration gradient This tends to di
count the possibility that rodide acts directly on the pituwitary
or through nactivation of thyrotrophin The component of
thyrotroplin which accotints for growth and an ncreased
concentration gradient appeared augmented 1 this case

Two weeks after withdranal of excessive 1odide the rate
of thyroid 10dide linding returned to normal or hy perthy roid
levels demonstrating complete reversibility of the block of
organic binding Onc year after end of 10dine medication all
serum precipitable I was butanol extractable which sug
gested the presence of only normal thyroid hormone These
studies showing hyperactivity of the rodide accumulating
function of the thyroid in the presence of high serum sodide
levels do not support the concept that wodide mlubits the
secretion or action of thyrotroplun

Correlation of Clinical and Hemodynamic Studies 1in Pa
tients with Hypothyroidism 1s ginven by John S Graettinger
Joseph J Muenster Carlo S Cheechia Robert L Grissom
and James A Campbell® (Uniy of Ilhnows) 1n 4 study of 12
patients with hypothy rordism whe did not have conzestive
heart farlure The study was undertaken to appraise the car
drac status at rest and 1n response to exerci e in patient
with myxedema Comparisons were made with established
normal responses and with values obtained 1 studies of pa
tients with known myocardial disease

The resting cardiac index of each patient was considerably
below normal With exercise an mncrease m output occurred
m all patients The mean mncrease was greater proportional
Iy than that usunlly observed in healthy persons The ratio
of eardiac output to oxygen consumption was normal The
low basal cardiac output 11 the myxedematous patients w1s
largely attributable to a sigmificant decrense 1n stroke volume
m the presence of a low normnal heart rite During exerci e
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ot 1131 by the thyroid and admmistration of potassium thiocyan e
did not cause release of trapped 10dide Endogenously labeled matert
al 1n the <erum was 60 65 insoluble 1n butanol The soluble fraction
proved to be thyrowin and truodothyronine Starchblock electro
phorests and ultracentr: d 1 the butanol luble por
tion as 1n abnormal 1odinated protein having the mobility of albumsn
Thus protein was not precipitated by eguine antihuman serum ~lbu
min After enzymatic hydrolysts of the plasma mono and diodo
tyrostne thyroxin and trnodothyrorune were 1dentified on paper
chromatograms

This patient apparently had a congenital thyroid abnor
mality characterized by release of large quantsties of a mett
bolically mactive 1o0dinated protemn into the serum The pro
tem may have been related to thyroglobuhn Trypsm did
not completely hvdrolyze this protemn as 1t does normal thn
roglobulin which supports the hy pothests that an abnormal
thyroprotemn had been formed

Except for the presence of large amounts of duodotyro
<ine the abnormal substance described shared the propertie
of compound X obseried in the serum of some patient
with thyrord carcinoma It may be the factor in other ca e
of goiter in wlich 1odinated compounds in the blood are 1n
completels extractable in butanol and 1t 1s posstbly related
to the non butanol extractable fraction of the protem bound
1odine reported 1n patients with chronie lvmphocy tic thy
rouditis

Some Aspects of Thyroid Iodine Metabolism 1n Case of
Todine Induced Hypothyrotdism are discussed by harl R
Paley Lstelle S Sobel and Rosalyn S Yalow* (New York)
whose pattent showed a greatly mcrea ed thyroid odide
space which at one time reached the remarkable value ot
about 20 L about 40 times normal There was an mncreased
rate of transfer of todide mto the thvroid from the plasma
and mhibition of orgamie binding, of 1odide evidenced by 1
parallel decrese of plasma and thyrord radioactnity curies
beginning several hours after admimistration of I**! and by
the di chargeability of thyroid radwactnats by potas mum
thiocvanate after 1 dav

The patient had no history of thyroid dv~function beforc
\dmimstration of 1odide After at least 4 vears of 1odide
therapy for bronchial asthma <he presented the climieal prc
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turc of hypothyrowdism though the thvrod atscdf showed
some features of hyperactivity The glwnd was about 3 times
normal size The hyperplasia was <o marhed that 1 thyrond
1odide content of over 60 mg was small compared to the to
tal sodide concentrating capacity of the glind for 1 greater
than 15 fold merease m serum rodide fevels (from 20 to over
300 pg /100 ml) produced no significant decrense mn the
thyroid/plasmi1 concentration gradient [his tends to dis
count the possitality that 1odide acts directly on the pitutary
or through mactination of thyvrotroptun The component of
thyrotroplin which accounts for growth and an mcreased
concentration gridient appeared augmented 1 this case

Two weeks after withdrawal of excessive todide the rate
of thyroid 10dide binding returned to normal or hy perthyrosd
levels demonstrating complete reversibility of the block of
organic binding One year after end of 10dine medication all
serum precipitable I' 7 was butanol extractable which sug,
gested the presence of only normal thyroid hormone These
studies showing hyperactivity of the iodide accumulating,
function of the thyrotd m the presence of high serum 10dide
levels do not support the concept that rodide miubits the
secretion or action of thyrotrophm

Correlation of Clinical and Hemodynamic Studies n Pa
tients with Hypothyroidism 1s given by John S Graettinger
Joseph J Muenster Carlo 5 Checclua Robert I Grissom
and James A Campbell (Umv of Illinos) 1n a study of 12
patients with hypothyroidism who dsd not have congestine
heart failure The study was undertaken to 1ppraise the car
diac status at rest and i response to exercise m patients
with my<edema Compansons were made with established
normal sesponses and with values obtained 1n studies of pa
tients with known myocardial disease

The resting cardiac index of each patient was considerably
below normal With exercise an increase m output occurred
m all patients The mean increase was greater proportional
1y than that usually observed in heaithy persons The ratio
of cardiac output to oxygen consumption was normal The
low basal cardiac output 1n the myxedematous patients was
Inrgely atiributable to a significant decretse in strohe volume
m the presence of 1 Jow normal heart rate During exercise
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of T131 by the thyrowd and administration of potassium thiocyanate
did not cause release of trapped 1odide Endogenously labeled matert
al 1n the serum was 60 65¢ 1nsoluble in butanol The soluble fraction
proved to be thyroxin and tritodothyromine Starchblock electro
phorests and ultracentrifugation 1dentihed the butanol nsoluble por
tion as an abnormal todinated protein having the mobility of albumin
This protemn was not precipitated by equine antthuman serum albu
mmn  After enzymatic hvdrolysis of the plasma mono and duodo
tyrosine thyroxin and trunodothyronine were identified on paper
chromatograns

This patient 1pparently had a congemtal thyrowd abnor
malty characterized by release of large quantittes of a meta
bolicallv mactive 1odinated protem into the serum The pro
ten may have been related to thyroglobulin Trypsin did
not completely hydrolyze this protemn as 1t does normal thy
roglobulin which supports the hypothesis that an abnormal
thyroprotem had been formed

Except for the presence of lnrge amounts of duudotvre
<ine the abnormal substance described shared the propertie
of compound X observed 1n the serum of some patient
with thyroid carcinoma It mav be the factor m other cises
of goiter in which rodinated compounds 11 the blood are n
completelv extractable 1n butanol and it 1s possibly related
to the non butinol extractable fraction of the protemn bound
1odine reported m patients with chronic lymphocytic thy
rorditis

Some Aspects of Thyroid Todine Metabolism 1n Case of
Todme Induced Hypothyroidism are discussed by harl k
Paley Estelle S Sobel and Rosalvn' S Yalow* (New York}
whose patient showed a greatly increa ed thyrord 1odide
space which at one time reached the remarkable value of
about 20 L about 40 times normal There was an increased
rate of transfer of 10dide nto the thyvroid from the plasmt
and mhibition of organic binding of 10dide evidenced by 2
parallel decrease of plasma and thyroid radwactivity curve
begining several hours after admimstration of I**! and by
the dischargeability of thyroid radioactivity by potas m
thiocyanate after 1 day

The patient had no historv of thvroid dy<function before
adminmstration of 10dide  After at least 4 years of odide
therapy for bronclial asthma she presented the clinecal pre
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ment rather than to total thyroid dosage Two patients died
Inawoman 69 1t appeared that dosages of thy roid substance
sufficient to remedy mysedema could not be given without
danger to the enfeebled heart Intolerance to thyroid medi
cation was most marhed n older patients with listories and
physical findings of arteriosclerotic heart discase

By commencing with small doses 2 patients could take
larger doses whteh had previously caused angina pectoris
and congestive heart farllure Treatment of hypothyroidism
1n patients of this type should begin with doses of s little as
75 mg desiccated thyroid daily with merements of 75 mg
every 2 or 3 weehs until a dose of 30 mg /day 1s reached
» {This 15 a timely warmng_ The use of large doses of rapuly actmg
thyroidal preparations can undoubtedly produce adverse reactions and even
death 1n sensitive patients particularly the elderly arteriosclerotic ones
On the other hand I have been a little surprised to see the overcaution of
some resident physictans who used imtial doses of as hittle as 4 mg, desic
cated thyroid daily It has been my expenience that most patients with myx
edema can safely be given 15 mg 4 day and that the dose can be doubled
every two or three weehs until & maintenance level 1s reached —Ed |

Studies on Pathogenests of Anemia of Hypothyroidism
using Cr®® tagged red cells indicate a shortened hie span of
ervthrocytes R Buso § T Olavarnieta and R M Suarez
(Santurce Puerto Rico) studied red cell turnover an 11 pa
tients with mysedema since bone marrow hypoplasit
seemed madequate as a total expl. for anemia with
hvpethyroidism The apparent chromium half life and the
rate of change 1n blood radioactrvity during the first 24 hours
after injection were analyzed The latter value 1s derned
from the line obtamed bv joining the plotted ponts for snitial
radioactivity (Po) and the radioactivity present at 24 hours
{P1) The projection of this hine mtercects the time axus ata
point ¥ which 15 considered to reflect the viability of the
red cells under the conditions of survival for the Ist day of
study The viability value (J7) expres ed in terms of days1s
derived from the formula

r
P - P

The red cells of 9 normal persons had a mean 1n vitro Cr 1
uptake of 805 The average apparent Cr ! half life was 24
daysand the v abrity valae aboat 10dass AN 11 ivpothvrord
patients studied had normal total blood volumes All bnt 2
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m most patients mcrcased output was cliefly obtamed by
an merease m stroke volume 1n 2 the heart rate was primart
Iy 1mcreised The arteriosenous oxygen difference and mean
pulmonary artery pres ures at rest ind duning esercise were
normal The mean brachnal arternl pressures at rest were
normal to high but the _roup mean was normal During ex
ercise the systolic pre sure rose 11l patrents ;n whom the
cardie outputs were significantly mereased and dastelic
pressures rose m o tell m 2 and did not change n the 2
without sigmificant mcrease m output The shght mcerease in
men pressure for the group was sigmificant 7Total pulmo
nary reswstance wa normil 1or the group a sigmficant m
crease 1n calculated total systemic resistance over normal
was found 1t rest and at exeruse A sigmificant decreise m
resistance occurred with exercise

The cardiac silliouette was enlarged m two thirds of the
patients Catheterization data (shghtly higher nght atnal
and nght ventriculrr end diastolic pressures and the presence
of a dinstolic dip on the night ventricular tracings) were con
sonnt with the concept that the enlargement so common i
hyvpothyroidism 1s frequently due to perrcardial effu on
and not to cardiac dilatation The phhsiologic protection f
forded by the decreased wrculatory demands of the hy pothy
roud state 1n these patients apparently overshadowed m 1g
ntficance tny morphologic changes in the myocardium as o
ented with myxedema
» [These results should be contrasted with those found tn hyperthyroid: m
by Humerfelt and co workers (th1 Y E£ar Book p 86) —Fd |

Cardiac Disease and Hypothyroidism Complications In
duced by Imtial Thyroid Therapy In hypothyroidism ana
tomte changes in the heart mav ocenr They may be tolerated
because of concomitant circulators changes and reduction
mn total body demands Thyroid therapy reverses thesc
changes and m1y cause an enlarged heart to function above
1ts phy stologre capacity Tour patients in whom eardiac com
plications developed during thyrod treatment were com
pared with 5 1n whom treatment catsed no difficulty by Ld
ward L Wallach Glenn D Lubash Burton D Cohen and
Albert L. Rubin® (Cornell Umv )

The complication seemed related to mitial vigorous treat
T JAMA 16719119 Az 16 195¢
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<orption of radioactne By wa noted with and without
added sutriuste factar In 1 patient ter 15 months of thy roid
therapy weah activity of intrinsic f1ctor 1pperred 3 normal
Schilling test could then be shown after addition of mtrimsic
factor In another patient an mcomplete hematologie re
sponse noted after wdmimi tration of Iner extrict (hemo
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globin 95 Gm /100 m!) w1 considerably mmproved by ad
ditron of thyroid sub tance therapy (hemo lobm 13 Gm/
100 ml )

The anema of thyroid defictency mav result from direct and
direct factors The direct influence 15 more cormmon Thy
roid hormone exerts 1 sustaiming mfluence on the marrow
which helps to mamtan normal cellularity In hypothy roid
1sm marrow metabolism 15 often reduced with resuttint
hypoceltulartty and decrer ed need for vitamun By Con
Jecturally hypothvrord m may 1l o affect cellular metabo
lism of B; causing macrocytosrs but not me,,alobl isto 14
In other mnstances 1 an unesplaned manner hyrc thyrord
1sm may lead to moderate or marked decren e in intestml

body
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had hematocrit vatucs less than 405% The mean corpuscular
volume mean corpusculir hemoglobin and mean corpu cu
Inr hemoglobin concentration revealed no gross abnormah
tte  Reticulocyte counts 1vera,ed 0855 Red cell fragilits
was normal Paper electrophoresis of serum protems fre
quently showed an mcrerse in gamma globuln at the ex
pense of albumim reducng the albumm globulm ritio to
about 12 There wa nu cvidence of blood loss In the e pa
tients the mcan red cell uptake of Cr ! vitro was >4 5%
(range 46 64 %) and the mean apparent Cr thalf Iifewa 138
davs (rnge 6 19 days) The viabihity values were Jess than
10 day<1n all case Infusion of Cr ! tagged blood from 5 of
the patients nto > euthyroid subjects demonstrated un 2p
parent half life of 125 days and a viability of less than 10
days Cr! uptahe m sitro w1s recheched 1 2 hypothyroid
patients as soon a  thev became chncally euthyroid after
treatment \alue ot 76 and 64% were obtained

The studies mdic ite 1n apparent born corpuscular defect
which 1s reversible 1nd mayv be corrected by admmystration
of active thyrord hormone The corrective action appear to
be mediated through the bone marrow There 15 no evidence
that 1 normal hormonal environment (which was produced
by mfuston of the tagged red cells into euthyroid patients)
reversed the effect however The evidence seems to indicate
1 direct effect of thyroid on the bone marrow

Hypothyrotdism with Anema Demonstrating Abnormal
Vitamin By Absorption was shown m 3 patients by Stanles
L Leithold Douglas David and Willam R Best ® Despite
the occastonal reports of association of permcious anemit
wd mysedema and indications that the metabolism of vita
min B, mght be mfluenced by 1 thyroid deficiency elucd
tion of these phenomena have awarted the avulabihity ot
radicactive vitamin By \With use of 2 modified Scnlling te t
3 of 7 elected patrents with hypothyroidism showed abnor
mal urinary excretion of radionctive By Pretreitment with
antibrotres did not improve the test 1n 2 patients so studred
Although thesr renal funiction was impaired 1t was not ¢
riously damaged and this was not thought to be sigmificantiy
contributory to the decreised excretion of radioactne By
Intrinsic factor wa b entn the 2 patients Decreased ab
TE Am J ML 2633548 A 118
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sorption of radwactne By was noted with wnd without
added mtrmsic factor In | pitient after 15 months of thyrod
therapy weak activsts of mtrn ac factor appeared  \ normat
Schulling test could then be hown fter addition of intrm w
factor In another patient an ncomplete hemtologic re
sponse noted after admmi tratton of lver extrict (hemao
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globin 95 Gm /100 ml1) w1s considerably mmproved by ad
dition of thyroid substatice therapy (hemoglobm 13 Gm /
100 ml)

‘The anemua of thy rord deficienc s may result from direct and
mdirect factors The drrect mfltence 15 more common Thv
ro1d hormone exerts a st tamng mfluence on the marrow
which helps to mamtam normal cellulartty In hypothyroid
1sm marrow metabolism 1> often reduced with resultant
hypocellularity and decreased need for sitimun Py Cot
jecturally hypothyrotd: m mav al o affect cellulir metabo
lism of By causming macroci tosts but not megaloblastost
In other instances m an unexplained manner hypothyroid
1 m may lead to moderate or marhed decrea e m mntestinal
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absorption of By Depressed <ecretion of mtrinsic factor or
a local ntestinal block or both may be present These patho
phy siologic processes which may particspate 1n the anemias
assoctated with hy pothyrordism are summarized i Fiure 8

Neurologic Mamfestations of Myxedema Stewart N\
Nichel and Boy Frame® (Henry Ford Hosp ) reviewed the
records of 100 patients with my vedema and found the nen
ous system to be sigmificantly tnvolved Some of the major
and nttial mamfestations are neurologic in onigin (table)

Cerebral function 1s markedly altered syvmptoms ranging
from aniety and depression to severe schizord wnd mamc
behavior Hallucinations muolving sight sound taste and
~mell have been noted Orgamc mental changes are often
resistant to average doses of thyroid and as much as 9 gr
daily 1s required by <ome patients for improyement

In all the cases reviewed the coma of my\edema occurred
only during winter suggesting that environmental cold 15 a
precipitating factor In the past the prognosis in coma was
poor and n most cases irreversible Avatlability of the rapid
Is acting thyrod preparations such as | trunodothy romine
which returns the metabolic rate to normal within 24 hours
may alter the prognosis in such cases

Abnormal reflexes n myxedema are strihing but the

changes are not those usually seen in peripheral neurntis
Reflexes 1n mjy vedemn are usualls prompt and active with
1delay ed relaxation phase In penipheral neuritis reflexes are
absent or depressed with no alteration mn the contraction or
relaxation phase The abnormalities in reflexes have been at
tributed to abnormahity in the contractile substance of the
mdividual muscle fibers Subjectine sensory complamts
myxedema are pronunent but out of proportion to objectne
findings Subjective weakness 1s also present but there 1s
httle evidence to mndicate objective motor deficit Cerebro
spmal fluid proteimn 15 increased probably constituting an
other mamfestation of the incren ed capillany permeability
n my xedema

One predonmnant feature of my\edemn 1s the tendency for
mysedematous collections to ocenr mn vanous tissues most
commonly about the eye~ but al o1n serous cavities such as
the pencardmm and pleura Some neurologic siwn  could

T3 N w e ®51E51 J 1 19R




LIYTOID CTAND

Ihyronm 1y a

S — ndod g
-6 — w gs anmd d
Aheid 0§ ef 0. T
2001 i wihee wmlao ab PE] 53 agat jo
b - favl [ pa3 opoyy
PRI IR 'y o6 o w 5"._;“ W
LR S S »ya o3 vy
03 o _ﬂ.: a5 alt-t top o bk > qumy
& gty P oa woi8-0r w4
I oway A py e v oouH FI% w6 h w
uwp s ey ssoq 5y - ole- L
P9 da 2080 1 dea 8y <001-16 4 : 1s
o1 lo] -8 299 oIy 59 000 A w .“A b
wog P -] s PP weET ol <001 a4
nAS poodiy fp s powoly .3 ;.- Py by
fioueg 1w d wany o Sowasuns 0

\IDIMQ 2 AFIOE 14N 40 AUEST I1G VRIGINAJ NF SNOLLVL TNV

aystert ot they nught be secondary te changes m cerebral
with the function of enzyme ystems

result from similar iterstitial accumul tiion m the nervous
vascular dytianues Another pos 1ble mechant m s mterfer
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coenzyme n the important oxidation reduction pathways
Any decrease of thyroid will limit the amount of the enzyme
wnailable Since important enzymes such as succinoxidase
are depressed mn the tissue of patients with mvyedema and
since the nervous system depends on these ouidative en
2ymes for normal metabolic actnaty a deficiency would m
terfere with nervous tissue function

Acroparesthesia in Myxedema Chnical and Electromyo
graphic Study 1s presented by I P Murray (Unn of Glas
gow) and J A Simpson' (Uniy of Edinburgh) Of 35 pa
tients 26 show ed paresthesia of the fingers Both hands were
mvolved 1n 20 Most patients described the clumsiness of
mampulation which 1s well recogmized m myxedema but 8
patients described marked loss of power of finger thumb grip
ind wasting of the hand suggestive of genurne paresis Evi
dence of sensory impairment was present in 8 patients 1n
varnbly on the radial side of the hand In all but 1 sensory
«hinges were confined to the palmar surfaces Motor changes
usually consisted of weakness and atrophy of the abductor
pollicis brevis and the opponens pollius muscles

On electromyography with coavial needle electrodes clas

1c signs of partial denervation (spontineous fibrillation wnd

reduced motor umt actinaty) were noted m § patients with
objective weakness These mamfestations were confined to
the radial border of the thenar eminence except tn 1 patient
with fibrillation of the 1st dorsal interosseous muscle which
~ometimes recenes fibers from the median nerve No gen
eralized abnormility of nerve conduction was noted but
wlow ed conduction 11 the median nerve 1t the wrist was often
demonstrated

Clinical and electromyographic findings mdicate that the
neuropathy ts restnicted to that part of the medin nene
d1st1l to the wrist comparable in every way to the comimon
cirpil tunnel syndrome Paresthesia and paresis are prob
ably caused by acenmulition of mysedematous tissue under
the flexor retinaculum of the wrist

o correlation was noted betw een prescnce of neuropathy
and seventy of mysedema but 1 clear relation nas e tib
1i~hed between climical re ponse to treatment of myxedemn
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and disappearance of acroparesthesiz W eight appeared to
be of greater sigmificance than degree of hypothyroidism

Hypothermic Myxedema Coma Three Case Reports are
presented by Dontld VW MacDonald (M ictoria Hosp
Blackpoo! Lngland) Hypothernuc coma 1s the natural ter
runation of untreated uncomphlcated myedema

Woman 79 was hospitalized in coma She was well until 5 month
before hospitalization when she became slowly lethargic and ol
erant of cold The shinwa smootlt and dry witha corp elike coldne
Body hair was and had been completely absent since age 18 Rectal
temperature was 91 T the pul e 1mpalpable with apex rate 60 and
svstohc blood pressure 100 mm Hg Serum values were  hemoglobin
84 cholesterol 200 and ure1 44 mg /100 ml  and sodium 152 po
tassium 5 1 and chlorides 69 mFq /L. The FCG showed low voltige
complexes in all Jeads

Treatment consisted of nursing between blankets with no external
heat 003 mg ! truodothyronine sntravenou b on hospitalization and
002 mg sublingually cvery 4 hours 50 mg cortisone acetate intra
muscularlv every 4 hours and 500000 umt of crystalline penicillin
mtramuscularly twice a dn

Temperature rose to 97 F after 12 hours of treatment She recerved
another 008 mg ronine 1k 1y T wa
100 F 36 hours after hospitalizatton She was then given 50 mg cor
tisorte orally every 6 hours She relapsed into coma 12 hours later but
recovered after recenving another (108 mg triodothyrenme ntra
venously She then made an uneventful recovery at first on I thyroxm
sodium orally and later on thyrord BP

The fact that the pitient responded agan to truodothvro
nine intravenously after lapsmz mto coma a2 second time
and that she remained greatly tmproved on thvroid alone
for 3 months shows that this was trie myxedema and not
hypopituitar1 m This 1~ the second reported case i which
a patient suriived over 3 months

Hypothermra 1n 1tself 1s indication for immediate treat
ment Application of external warmth is unwarranted Thy
ro1d hormone should be gn en 1n dosage related to degree ¢ f
hypothermmr  Intravenous fliud  <hould be restricted be
cause of danger of my~edema heart failure and occurrence
of acute tubular necrosis secondary to hypothermic muscle
damage and becau e phystologic requirement of flurd 1~
small 2+ fluid loss 1 reduced and metabolic need low

™ [It1s curiou that almost all publications on myxe lema coma have come
from the Brits h Isles and that afl 3 survavors of it comy heat on hnve
been reported from there It 1s al o Curiou that sn th m t advanced
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form of myxedema the only survivals have resulted from admimstration of
heroic doses of rapidly acting thyroidal substances such as triodothyromne
triodothy roacetic actd and oacetic acid I know of dial
mfarcts precipitated by this form of treatment but it 1s possible as Mac
Donald suggests that m myxedema coma the low femperature result
better tolerance of these agents —Ekd §

SuB\CUTE THYROIDITIS

Subacute Thyrouditis 1+ a well defined clinical entrty but
1ts causes have not yet been sufficrently elucrdated In the
expertence ot M Leffl owitz and M Trolich® (Petah Tik
vah Israel) with 45 patients (27 women) upper respiratory
intectrons did not precede the appearance of local signs of
flammation of the thyrowt The patient s description of the
sensation 1n the throat suggested pharyngitrs or tonsilitis
but the pharynx and tonsils were usually normal

The most important symptoms at onset are [1~situde fow
grade or septic fever and profuse persprration Later pam
develops 1 the region of the thyroild which mav radiate to
the mandible and/or toward the ears the thyroid itself
becomes tender wnd swollen

The erythrocyte sedimentation rate 1s of great diagnostic
mportance It was considerably mcreased n all these pa
trents early m the disease and was usually more than 50 mm
and frequently more than 100 mm (lst hour Westergren)
In the presence of a normal or only slightly elevated ed:
mentation rate the diignosis of subacute thyroidits 15 most
mmprobable despite suggestive local findings This test also
serves as an dicator of recovery or relapse

Low radioactine jodime uptake in the face of normal or
elevated protemn bound 1odme 15 dragnostically significant
The alpha  lobulm fraction another indicator of protem
hound rodine according to recent reports was elevated in 1
of 6 patients 11 whom 1t was determined

The most effectnve therapeutic agent was cortisone though
some relapses followed its use

Transitions to other types of chronic inflammatory di ease
of the thyroid gland such as Hashimoto s disease or Riedel «
struma have not vet been observed nor has thyrotoxicosts
or hypoth)rmdxsm appeared
TGy AwM10 t1 1615818 Tl Ay 1557
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Thyrotd@ Function and Metabolism of Iodine m Patients
with Subacute Thyrosditis Subacute thyroiditt 1> puzzhing
m etrology and pathologic physiology Tests of thyvroid func
tion are paradoxic Thyroid uptake of radiowodme 1s charac
tenistically dimmrshed whereas concentration of arculating
hormone sodine and BMR may be increased decrensed or
normal Imparred formation of new hormone and passage of
pre formed stores of hormone through disrupted folhicular
walls snto the circulation would explain these results

Sidney H Ingbar and MNorbert Iremkelt (Boston) vert
fied this hypothesis 1n studies 1n [0 patients Lach had the
usual history and physical findings of subacute thyroiditis
viz pam and tenderness over the thyroid gland often ra
drating to the jaw or occiput pam on swillowing marked
asthenta and 1n some chilly sensations and fever Several
had symptoms of hypermetabolism ncludmg nervousness
mcreased sweating and weight loss

The 4 and 24 hour thyrowdal uptake of radiciodine was
greatly decreased during the actne mflammatory phase
Since 9 patients dented taking any rodine the 1odide stores
could not have been abnormally Jarge Thus the dimmshed
percentile accumulation of 10dine by the thyroid glands was
a reflection of dmmumished synthests of new hormone Sig
mificant quantities of butanol extractable radioiodinated ma
terialy were found 1n the serum of each patrent with actnve
subacute thyroiditis indicating that despite the marked re
duction 1n thyroidal uptake of I'¥! some organic rodimation
presumably thyroidal was occurring In contrast with nor
mal persons the butanol extractable 113! concentration de
chned during the 24 72 hours after adminiatration of radio
todine and desprte marked reduction m uptake by the thy
roid gland the absolute value of butinol extractable I*%
wAs pormal or mncreased These findin,,s probably indicate
thyroidal synthesis of small amounts of 1odinated matenals
that are rapidly releised from the gland

The thyroid ,land can muntain a large store ot hormone
which ¢n supply hormone despite reduction or complete
cessation of hormonal biosynthests Release from the in
flamed gland of abnormally large quantitres of pre formed
hormene and increase m cireulating protemn beund 10dine
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result i hypermetabolism and thyrotonicosss If wvnthests
15 decreised store hecome depleted and hypothyroidism
CnsULS

\ rax therapy to the gland was foliowed by rapid und com
plete return of normal thyroud function within 2 maxtmumn of
4 weeks Cortisone was symptomatically effectve but not 1s
potent m restorin,, thyroid function to normal

It 15 suggested that during subacute thyvrowditis two prin
upal abnormahties i thyroid function occur  cnnution
though not complete cessition of hormonal biosynthests
and loss of storage function of the gland with pas e mto
the airculation of a varsety of 1odinated mterrils—protem
proteose  peptides and ammo acids

Chronology of Events i Development of Subacute Thy
rowditis Studied by Radioactive Todine P Ceermak ind A
Harell Stemberg® (Tel Hishomer Israel) studied 10 pa
tients by repeated I'" test~ The first was performed 10-60
daye after appeirince of symptoms Tests were repeated
evers 15 30 duvs during the hrst 2 months and then every
24 months Durmg obsery ition the patients reven ed 1o
treatment \\ath fairly lirge vanations the natural ln tors
ot this disen e appenrs to fall into 4 stages (1) The stage of
depression lasts about 2 months and 1s characterized by low
thyroidal I uptike inolvmg the entire ghind (not just
the mflamed aren) with 1 lugh urnary excrction of I*¥!
There 1s 2 normal or lugh protem bound 1odme (PBI) level
and decrersed production of thyrord stimulating hormoge
(TSH) Injection ot TSH imcreases the uptake of 13" (2)
The stage of transition 1s observed during the 3d month
The uptahe of I'¥ m1y be low normal or lugh with recipro
«al changes n 1ts excretion Serum PBI approaches normil
(3) Compensation begins 4t the end of the 3d month and
la ts about 4 neeks The I'! uptake ncreses lighthy and
mav often reach elevated levels Urnary ecretion of '
decreases The serum T BI decreases usually to 2 loncr level
than previously but it may occasionally remun S hth
lh The TSH production 1 increascd at the be,inmng and
returns to normal at the end of this pertod (4) \ alues return
to normal duning remission In the 6th or 7th month result
of a1l tests were normal m the authors ca es
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Ihe fir tstige appears to correspond wath release of stored
hormone mduced by the inflammatory invasion Asawon ¢
quence the PBI 15 merersed which depresses TSH pro
duction and this m turn induces decrease of thyroid 1'%
uptahe After utihzation of the stoch PBI the PBI leved
dechines and TSH production meren es inducing mcrea ed
actinaty of the thyroud

Thyroid Function in Subacute Thyroiditis may undergo
change during, prolonged comvtlescence although e sentinl
Iy a1l patients eventually return to a euthyvroid state Robert
Volpe Mac Alhister W John ton and Norma Huber® (lo
ronto) evaluated 56 cases of which 11 were wevere 15 mod
erttely ~evere and 30 mild The cniteria used were pratun
bound sodite (PBI} BMR (on 1 few) thyroxdal I' up
take and chmieal appearince Tour phases of the cvere
disese could be discerned an nutial thyrotoxic phise which

ub equenth <ub ided through 1 enthhrord phae into a hy

pothvroid state followed by recovery Serum PBI was ex
tremely fugh 1n severely 1ll patents dunng the toxic phase
whereas thyrod uptake of '™ wae profoundly depre sed
nsually to zero The thyrotonic phase persisted until the
PBI returned to normal range \ irradition appeared to
wrrest the acute phase of the disease but did not neces anly
prevent the ~ubsequent hypothyroid pha e Passage through
the euthyroid phase mght be brief and the patient might
sub equentls become markedly hypothyroid however the
fe ~ severeh 1ll patients returned only to the euthyroid phase
and did not become hypothvrord In those s whom hypo

thyroidism developed the PBI fell as low as 06 ng /100
wl Thr Inpothyrord phase might la t weeks or months but
recorery to the euthyroid state occurred in every reported
ke

In patient with moderately <evere cases the thyrowd
glands were not sufficiently damaged to cause a hypothy roid
phase \fter the PBI fell to 1 normal range the ability of the
gland to take up 113 returned to normal without rebound
In the 30 nulder cases there was nesther a hy perthyroid nor
a hypothvroid phase though thyroidal uptake of ™1 was
usually depressed for several weeks

\ rays (200-400 r) and cortisone ameliorated svmptoms
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rapudly but did not awert the phase of temporary hypothy
roidism 1n the extremely severe cases and it 1s difficult to be
certain whether the total duration of thyrowditis was short
ened

RecuraTioN oF Tuyrom Horvonr ActiviTy

138! Metabolism in Thyroid Slices of Patients with Van
ous Thyroidal Disorders was studied by Otto P Schumacher
F Raymond heating Jr and A Albert” (Mayo Chime and
TFound ) Slies of thyrotd tissue obtamed at operation from
euthyroid patients and from patients with Graves disease
adenoma carcinoma and several types of thyroiditis were
studied 1n a gravity flow system of incubation 1n a medium
of constant composition containng I*¥ The metabolism of
113! was expressed 1n terms of the clearance of 1131 by the
slice trssue medium (T/M) gradients abisty to bind rodiae
m organic form and ability to discharge accumulated 1%
m response to thiocyanate both in the unblocked state and
after blocking with methimazole

Slices of nurmal thyroid tissue had stmlar clearance values
(003 ml /minute/Gm ) and T/M rattos (3/4) whether or
gamic binding was permitted or abolished Only hali the
accumulated I*3! was protein bound when binding was al
lowed and the rest of the I'¥! was dischargeable by throcya
nate \When Lugols solution had been administered pre
operatively these values were reduced to 50 and 75%

Clearance by slices of exophthalmic goiters was 10 times
greater and the T/M ratios 6 times greater than those of
normal tissue Protein binding was one third that of normal
tissue Thiocyanate induced marked discharge of I'3! from
both blocked and unbloched slices The suppression due to
preoperati e admimistration of Lugol s solution was propor
tionally the same as that noted for normal slices but the
suppressed exophthalmic gortter tissue still metabolized 58
times as much I'3! as did suppressed normal tissue

Adenomatous tissue generally metabolized I'®! in the same
manner as did normal thyroid tissue However in 5 cases
thiocy anate did not discharge 1! from the unblocked shce
and 1n 3 ca es thiocyanate was ineffectnn e i both the blocked
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aud the unbloched shice Three of 4 thvraid caramomas
metabolized 1131 1 the same mauner as did normal tissue

m the fourth howaver accumulation of 171 followed the
pattern ob erved 1 Graves dy ease though 1t was less in

tense Ilnocyanate did not discharge 133 from <lices of the
first 3 caranomas but did o readily from the fourth or by

perfunctiomn,, tissue Shices from patients with Hashimoto s
thy rordhitis were iy perfunctional wath respect to 1! metab

ohsm but less o than shices from patients with Graves
di ease Phocvanate snduced sub tantial losses of ' from
either blached or unblocked i ue Tissue from 2 pauents
with granulomatous thyroiditi <howed values of 1'% me

tabolism like those of normal tissue except for the extremely
low conutent of protemn bound 3

Effect of Ep hrine and P on Acute Thy
roid Release of Thyroid Hormoanes nas studied by Norman
B Acherman and Walter L Arons® (Univ of PennsyIvama)
who carried out catheterization of the thyrord vein 1 dogs
and measurement of 1ts proten bound 1odine!® (PBI'31)
levels Intravenous admimstration of ¢pnephrme to 7 dogs
and ot norepinephnine to 3 dogs increased PBI** levels from
15 to 171 tume~ the control values witlun 15> 95 mmutes
Control experiments 1n 3 do s showed no significant change
m thyrowd yenous PBIY concentrations m 4 hours

In 2 dogs gnven thyrod stimulating hormone (TSH) 1n
travenoush increases i thyrowd venon PBI™ levels of
159 and 74 tumes the control activities were noted The
intial responses occurred watlun 20 munutes after starting
the TSH infu 1on In 2 hypophy sectomized dogs epmephnine
wfusion wa« attended with a rise i the thyroid venous
PBI®! fevel comparable to that observed in the mtact
ammal The e data would indicate that the shimulating effect
of epmephrnine 1s exerted directly on the thyroid glind

Prelimin ity studies m 1 dog revealed that increase of the
PBI™ level observed 1n the thyroid vem during epmephrine
stimulation was attnibutable to nise i thyroxin and trnodo
thyromme localiced by paper chromatographv and identified
by sunuffation counter Truodothyromine secreted by the
thyroid gland of the dog m re ponse to the acute stress asso
crated with epiephrine elaborition thus may erve as an
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emergency  type of hormone Increased thyroxin secretion

shown after the epmephrine mnfusion mught also mcrease
peripheral production of the more potent triodothyronine
by tissue derodination mechanism

Effects of Methyltestosterone on Thyroid Function Thy
roxin Metabolism and Thyroxin Binding Protein m 3 men
and 1 prepubescent gurl were studied by Damel D Federman
Tacob Robbinsand J E Rall® (Nat1Inst of Health) Methy!
testosterone 100 mg daily (25 mg 4 times daihv orally) for
7 weehs induced a stril mg fall 1n the thyrowin bmdmng ca
pacity of the thyroxin binding alpha globubin of serum 1n all
patients and a less striking but consistent increase n the
fractional rate of thyroun disappearance from the blood
Other findings were a shght fall in the serum protein bound
1odme an increase i crculating free thyroxin and an m
crease m the amomnt of thyrowin degraded per day There
were mconstant effects on the thyroidal and renal clearance
of 1odide

A fall mn concentration of thyrown binding protem m
serum may be responsible for the changes observed A con
sistent rise 1n serum cholesterol was also noted during ad
mumstration of methyltestosterone

Influence of Specific Protemn Carrter of Thyroxin on Its
Penetration nto the Cell was studied by Th Beraud ]
Cruchaud and A Vannotti' (Untv of Lausanne) by measur
g radioactrvity 10 the liqud phase and 1n tissues of rat
Jidney sections before and after incubation wath I8! Jabeled
thyroxin m a physiologic protem free medwm and with
addition of normal serum or serum of patients with eprdemic
hepatitis In the presence of serum proten less I'* accumu
fated 1 the sections than mn controls and diminution was
even more marhed 1n hepatic serum which 1s particularly
rich in thyroxin binding protemn Addition of Cohn s fraction
1V /6 contaimng alpha, and alpha lobulins to the amount
of 6 mg /100 m! produced no change in distribution of
radiothvroxin compared with that in controls whereas with
100-400 times that amount (05 2 Gm /100 ml) prelimmary
experiments showed strong inhibitory effect

In symilar experiments with tissue from anmals previously
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treted with tharoan eatbon tetrchlonide ot thy rodectomn
3 noeks earher there were no sigmficant differences from
normal 1 sue s hae previously been observed by others m
tissue sections mitochondna and red cells uptake of thy
roxm by 1 ue does not depend on the functional state of the
ghnd but on the capacity for physenchemical combination
between seram and cell

1 1ver scctions vield symular but le s constant results Mens
urement of morgamc jodme showed that the scctions con
tarned little or none 1t the begmnnng or tter 3 hours meubn
tion and that morganic sodme m the <olution tends to dimm
1shafter 3 hours especialls 1w that contumng protemns

Radioelectrophoreses ot different fractions were Jess satis
factory on the whole because of the small quantittes of
thyronm and difficulties 1n separation \cvertheless  they
showed that 1n the imcubation medium at the bemuming of the
wipenment with addition of serum there are 2 radioactine
zones one situated between the alphi, and alpha globulims
and the other less well defined winch appenrs to orgmate
with beta gfobulins 1 position similar to that of control the
roan After 3 hours ncubation electrophorests still shows
the radioactine zone between the alpha; and alpha, globu
fms winfe that apparently representing the thyroxin friction
has completely dicappeared This probably represents the
quantity of hormone which has penetrated mto the cell

It 15 concluded that the serum friction thyroxn binding
protein not only transports thyroxm in the blood but can
tso tmhibit 1ts passage into the cell by indirectly mactvvating
the hormone Hence penetration of hormones into tissnes
would depend primanly on the equilibnium betw een the cellu
lar and extracelfulrr protemn frictions that bind thyroun

™ [The la & of biologic activity of proten bouni thyroxin 15 n accord
with the ohservation that the fugh fevels found 1n pregnancy and after
admmstration of estrogen are not assornated with chimcal evidence ot
thyrotoxicosts Conversely the low values following admimstration o

di with chnical hypotk m Tt may be that
the more rapil action of truodsthyronine 1n moderate doses 15 refated to

the fact that 4 telatwvely farge proportson of © remam wm the unbounl
state —Ed §

Metabolism of I'3t Labeled Thyroid Hormones mn Hy
pophysts atd Brain of Rabbit was &y aluated by intrivenous
njection of radiotruodothyronine and radiothvroxin fol
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emergency type of hormone Increascd thyroxin secretion
shown after the epmephrine infusion nught also mcrease
peripheral production of the more potent truodothy rommne
by tissue derodmation mechitsm

Effects of Methyltestosterone on Thyroid Function Thy
roxin Metabolism and Thyroxin Binding Protein 1n 3 men
and 1 prepubescent girl were studted by Damel I Federman
Jacob Robbinsand ] E Rall® (Nat 1 Inst of Health) Methy!
testosterone 100 mg daily (25 mg 4 times dailv orally) for
7 wechs mduced a striking fall m the thyvroxin bmding ca
pacity of the thyroun binding alpha globulin of serum in all
patients and 1 less striking but consistent increase in the
fractional rate of thyroxun disappearance from the blood
Other findings were a slight fall 1n the serum proterm bound
1odme an merease 1 arculating free thyroxin and an
crease m the amount of thyroxin degraded per day There
were inconstant effects on the thyroidal and renal clearance
of 1dide

A fall in concentration of thyroxin bindmg protein 11
serum mav be responsible for the changes observed \ con
sistent rise 1n serum cholesterol was also noted durmg ad
mmistration of methyltestosterone

Influence of Specific Protein Carrier of Thyroxin on Its
Penetration mto the Cell was studied by Th Berwd J
Cruchaud and A Vannotti? (Univ of Lausanne) by measur
g radicactivrty 1n the Iiquid phase 1nd in tissues of rat
Lidney sections before and nfter incubation with 133! labeled
thyronin 2 physiologic protem free medium and with
addition ot normal serum or serum of pattents with epidemic
hepatitis In the presence of serum protem less I'*! accumu
Iated 1n the sections than 1n controls and diminution was
even more marhed 1n hepatic serum which 35 particularly
rich 1n thyroxin binding protein Addition of Cohn s fraction
1V/6 contammng alpht; and alpha globulins to the amount
of 6 mg /100 ml produced no change mn distnbution of
radiothyroxin compared with that 1n controls whereas with
100-400 times that amount (052 Gm /100 ml) prelimmary
expertments showed strong ihibitory effect

In stmilar experiments with tissue from animals previously

Gy T et 3710 41030 T 1y 1959
85 LS e W an ssrostor Ftoony 1oss



THYKROID GLAND 03

effects of thyrorl b rinones on the central nervous systeam sec ages 71
anf/3—Ed}

Thyroxin Binding by Serum Protein i Pregnancy andan
the Newborn facob hobbme and James I Nel on® {ound
that the thyroxin binding eapacity of serum lpha globulin
{TBP) rises i the early weeks of pregnaney to a fevel 1bout
2% tmes that m normal adults (nonpregnant aduit average
27X107M TBP sites for thvrown) remams essentially
unchanged throughout pregnancy and returns to mormal
within 6 week s post partum As a resude of th rise ta TBP
the calculated concentration of free thyroxtn m serum
significantiy lower than that in nonpregnant 1dults despite
1 rise i serum PHY

The thyrovm hindmg capacity of TBP 1n the newborn o
about 11/ that in normal adults and 15 tower than that m the
mothier Since the PRI 11 the newborn 13 1bout equal to that
wm the mother the concentration of free thyroun 15 sigmfi
cantly Tugher This level however s the same as that n
sonpregnint adults

Effect of Truodothyromne Ad ation on Elevated
Protein Bound Todine Levs) :n Human Pregnancy The in
crease 1n protem bound serum previpttable and buty! 1leo
hol extractable wodine dunng human pregnancy represents
an sncrease m the thyroxn fraction of eirculiting odinated
amino ands Tt 1s possible that the pitmtary thyroid servn
mechamsm is changed the normal pitwitary thy roid vefation
15 deranged 1 3 manner stmalar to that in hyperthyroidism
or that thyratrophun 1s secreted by the placenta Sidney C
Wernert (Columbia Unit ) tested these hypotheses by gn
my 75 12y wg trnodothyromne datly to pregnant women
the 2d and 3d trimesters

Atall months of pregnancy tested the PBIlevel decreased
by more than 1 ng /100 m} (fhis 3= more than the error of
the chemical method) but some pattents at cach month of
pregnancy did not respond Larger doses were required m
the Jd trimester Uptale of 1! was decreased by treitment
to the ¢xtent seen 1n noupregnant healthy women

The clear cut decreise 1n 13! uptake m early pregnancy
and i PBI throughout the 24 and 3d trimesters which fol
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lowed by plasma radioactivity assay autoradiography and
chromatography Donald H Ford and Jach Gross® (State
Univ of New York New York City) found that radiotrirodo
thy romine rapadly leit the plasma but was delayed 1n tissue
binding perhaps as a result of formation of a plasma truodo
thyronme complex as a precursor of tissue truodothyronine
High organ plasma concentration gradients were achieved
with levels as high as 75 1 for the neurohy pophysis and 17 1
for the adenohypophysis Radiotriodothyronine also con
centrated heavily elsewhere in the gray matter of the bramn
particularly 1n the regron of the parayentnicular nucleus and
median eminence Chromatographic analysis of bram tissue
showed that the radioictnits was predommnantly n the
form of trnodothyronne

Distribution of thyroxn was sinular but the concentration
was much less mntense Lattle activity was detected m the
adenohypophvsis although the existence of an extray ascular
thyrosn space there w1s deterruned Thryoxin reached peak
concentration m the tissues about as rapidly as truodothy
ronme but 1ts level remained more constant with a slower
metabolic degradation rate With equal doses about three
times as much trnodothyromne as thyroxin was tahen up
by the tissues This may be related to the differences 1
biologic activity 1n the two substances

The localization of these hormones may be related to hy po
thalamohypophysial regulatory mechamsms for the secre
tion of prtuitary hormones This mav be associated with
production or release of some neurosecretory agent which
stimulates thyroid stimulating hormone release—an agent
analogous to the hy pothalamic factor apparently myolved 1n
relense ot corticotroplin Moreover the distribution of tr1
1odothyronine m the grav substance parallels that of me
thionme when the latter 1s used as an indicator of sites of
active protein formation in the bramm It would perhaps
mdicate the site of thyreid hormone action on the gronth
and myelination of the bram

» [This 15 a particularly beautiful prece of work requirmg ingenious tech
rmes and a tremendous amount of meticloy work In this report Gross
corrects the earlier suggestion that thyroxin does not penetrate cell He
also shows that certan tissues especially the brain and the heart apparent
1y are more receptive to triodothy romme than ta thyroxin For the clinical
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teron e were studied with conventional manomctric tah
me by Morns Gutenstan and Walter Mars® (Lo of
Southern Califormsa) 1 Thyronm sigmheantly accelerted
the ovidation of glucose by resting cells of baking ver t at
concentritions rangmg from 13 X 10 to 2 > 107\ Un
der the conditions of the experiments the hormone did not
~sigmficantly enhance autorespiration

1 Thyroun sigmficantly stimulated re piration of S cere
A1 1a¢ at concentrations of the order of 10°— 101°\[ Tower
toncentrations had no effect Autorespiration was agun un
wfluenced by the hormone

Intubition studics mdicated that the thyrosn antagontst
o benzyl 35 dnodo dl tyrosine depressed the hormone m
duced acceleration of vewst respiration In the b ence of 1
thyroxin the mhubitor did not mfluence the re piration rate

The wost remarkable aspect of these findings was the
unexpectedly great sensitinaty of the yeast cell to thyronn
The hormone had a sigmificant effect 2t 1 concentration lower
by seseral pow ers of 10 than those required for activity of the
usual known coftctors of microbial re piration
* [For a long time stulents of thyroid logy hive ought to delineate ac
tions of thyrord hormones adde 1 1 vitro M t attempts met with falure
until the preparation of trnodothyroacetic acid In this anl earlier studies
from the same laboratory an 1 vitra action of 1 thyroxin 1 clearly dem
onstrated prol ably because of the tyj e of cell used and also becanse of the
addition of sodwm hydroxide wlich comerts | thvroxin to the satuble
sodam salt.—E 1)

Influence of Thyrotd on Adrenal Cortical Function Ralph
L Petercon (Natl Inst of Health) used cortisol 4 CH to
~tudy 8 patients wath the clh sic symptoms signs and lab
oratory findings of thyrotoxicosis (Crues di ease) nd 7
with typical primary myedema

lasma cortisol levels werc normal 1n smost patients with
my xedema or thy rotoxtcosts Urine 17 ketosteroids were low
m both condittons Unine corticords were low m myxedema
and were normal or were moderately clevated n thy rotoxt
COs1>

The urme cortrcords returned to normal more promptly
than the 17 ketosteroids after treatment of the thyroid dis
order Infused steroids disappeared faster from the plasmn
m thyrotowcosss and more slowly m wnvxedema  Appropn

() T B 1 Chm 22059960 Decent 1957
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lowed 1dmmi tration of trnodothy ronme parallels that of 2
normal person given the hormone This tends to exclude anv
abnormal pitwitary thyrord relation or the formatron and
1elease of large amounts of thy rotroplun by the placenta The
data suggest that a normally responsive piturtary thyroxd
relation 1y present in pregnancy but they do not establish
whether the pituttary 1s secreting at an increased rate thus
stimulating the thyrotd The best explnation for the elev ated
PBI of pregnancy 15 that the binding capauty of the serum
carrier proteins 1s mcre ed for thyvroxn

» {In addstion to the well known elevation of protemn bouni sodine Tevel
and the newly demon trated suppression of this moety by the admimstea
tion of triodothyromne thyroid function in pregnancy has now Deen

tulied by u e of safer 13 (see p 78) —Ed ]

Salicylates and Thyroid Function IT Effect on Thyroid
Pituttary Interrelation was studied 1n man and rats by
] Wolff and Frank K Austen The thyroid of salicslate
treated patients responds to esozenou thyrotrophm withan
mcrease m uptake of I3 an elevation of the serum proteit
bound 1odime concentration and 1n c celerated rate of release
of 1! from the gland

Salicylate treatment leads to partial mhibition of goitro
_taesss m propylthiouracl treated rts Salicylate and avar
ety of its congeners retird the 1elense of 1131 from the rat
thyrond

SalicvInte CH* does not appear to be significantly cancelt
trated 1 the prituitars gland by pothalamus thyrord or adre
nal

These findmgs mdicate that mhibitron of thyroid tunction
produced by salicylate therapy 1 mediated via an intubition
of thy rotrophie stimulation at a piturtary or higher lesel The
mechamsm of this effect has not been elucidated It appear>
not to be related to the uncoupling of oxidative phosphory la
tion pyrogenest chelating abilits of ortho substituted phe
nols or adrenal stunulttion

Action or Tryrom HoRMONFS

Stumufation of Yeast Respiration by I Thyroxin The ef
fects of 1 thyroxin on the oxidation of glucose by re ting
cells of baking yeast and 1 pure culture of Sacchiromyces

) J et T t3THUS ygt e
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duced to 1 umt the patients showed 1 sigmificantly smaller in
crease moplasma 17 hvdroxy corticowds than did the controls

It 15 concluded that m thyrotovac patients the adrenal cor
tex 15 unable to use its potential reserves after phy siologc
less mten ne stimuly

Comparnison of Metabolic Effects of Different Thyrowd
Preparations Ramd onset of mcreased mitrogen excretion
after dulv admimstration of desiccated thyroid and duminu
tion of the catabohic effect immediately on cessation of ther
1py appeared inconsistent wath the concept that this prepa
rition s slow to act and prolonged n 1ts effect Consequently
the effects of single large physiologically comparible doses
of trnodothyronme thyrown and desiccated thyroid were
studied 1 6 my xedematous and 2 euthyroid patients

Laurence H hyle John J Canary Richard J Meyer and
Frances P Pac® (Georgetown Umiv ) report that all three
preparations are sumlar with regard to rapidity and duration
ofaction as judged by such indexes of metabolic acceleration
as mitrogen excretion BMR serum cholesterol level and
pulse rate In the patients with myvsedema 1dentical climical
respou e~ followed treatment with tritodothyronine 1nd des
wccaterd thyroid The differences 1 re ponce as determimed
by the various indeses of metabolic acceleration were more
pronounced between the subjects than between the com
pounds Truodothyronine induced a mimmal rise 1n the se
rum protein bound todime level whereas desiccated thyrod
mnduced a rise that was more consistent with other indeses
of metabolic acceleration It 1s suggested that the calorigenic
actnity of desiccated thyroid depends on 1ts content of or
r1pud comversion to truodothyronine and thyroxn

Recent emphasis on the potency of triodothyronme has
engendered the belief that its effects are strikingly different
from those of desiccated thyroid and has encouraged the no
von that 1t 1s more effective The sumilarities between van
ous thyroid compounds deserve equal stress

* [In this and the following paper the autt ors have clearly demonstrated
that very large do es of all three thyroidal substances triodothvronine
thyroxin and desiceated thyroid produce identical effects and sn about the
same time I doubt that this s true of the usual doses however inasmuch
as th therapeutic adminstration of thyroid substance or thyroxin to
hypothyrord subjects rarely proluces anv climical change m the frst

©) TC Ede 11895095 Spt b 1938
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ate therpy tor the thyrowd disease returned the metabolsm
of the infuscd steroids to normal

1he rate of synthests of cortisol was reduced i my xedemt
and mereased m thyrotoxicosts and these alterations in the
rate of secretion of cortisol were not associated with a 98
mficant change 1n the ~ize of the miscible pool Tat 1blishment
of the euthy rond state i these patients returned adrenal cot
tisol production to normal

These data suggest that there 1s a2 homeostatsC mecha
msm mediated through the Iner pitwtary adrenats which
results m decreased synthests of cortisol mn patients with
my xedema 1n whom the rate of removal of cortisol by the
liver 1s mmpured and an mecreased synthests of cortisol 10
patients with thyrotoxicosis 1n whom the rate of removi)
of cortisol by the liver 15 accelerated

Function of Adrenal Cortex mn Thyrotoxicosis Hyperths
rordism and adrenocortical msufficiency have certun ;WP
toms 1 common and 1t has been long known that hvperthy
roid patients improve chmeally after recenng glycenn
extracts L Mikulap and § Nemeth® (Slovakian Academy
of Sciences Bratislava Czechoslovahia) studied the re
sponse to ACTH 1n thyrotoxic patients and normat ontrols

In the first test 25 unsts of corticotrophin was grien m
drip mfusion over 6 hours The 17 hydroxycortrcoids were
determined 1 24 hour urine specimens the day before the
test and on the days after the mfusion On the st day after
the mfusion the 17 hydroxycorticord excretion doubled the
excretion on the control day mdicating good adrenal func
tion On the 2d and 3d days the controls responded to r&
peated corticotrophin mfusions with mncreased 17 hydrow
corticord excretion v lule patients showed erther no 1ncrease
or a decrease

In the second set of tests the plasma 17 hydro<y corticords
were studied before and after corticotrophin drip mfusions
When 25 untts were mfused over 6 hours the 17 hydroxye07
ticoids m the plasma increased the same amount in the pa
trents wud controls When the amount of corticotroplun w1s
reduced to 625 units a defimite but not signtficant drfference
betw een the corticoid response of the patients and that of the
controls w1 noted VWhen corticotrophi was further re
TSy Thwe md Wbk 88334353 Ar 19 958
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Ater cessation of triodoths romue admim tration there was
no fag penod before the mean cholesterol vatue beyan fo nse
i e return to normat was completed 1n 10 day s

Lhe mean serum PBI value rose from 1 mg to 20>
me 7100 ce by the st dav of thyroxin admimstrition The
~orum PBI began to fall sigmficantiv within 2 dnys aster
tharoin medsention Withdrawal wd returied to cantrol
alues or below between the 10th to Ith das

Durimg truodothy romine medication the mean ~crum PBY
vatue fell from 5 1 to 36 mg /100 ce and reached mysedema
ievels 2 days after truoduthyromme admimstrition was
<opped The mean PLI levels thon stayed an the dearly
ubnormal range for 10 davs

Serum morgame 1odme determinations performed simnit
pecusty with PBI detcrmimations showed no signihicant
thnnge

Use of Truodathyronine for Reduction of Goster and De
tection of Thyroid Cancer It has been postulated that goster
<17 depends on the response ot the thyroyd gland yo pitwnny
thyrotropiue hormone (TSH) 1t follows therefore that wp
pression of this hormone should lead to 4 dimmished goter
size \When sodwm levothyrown or medicitions contumng,
thyroxm are used for this purpose the ~erum protein bound
wodine (I Bf) nises Truodothy romuoe offers two d tinct 1d
\antages as a ptmtary thyrotroplic suppres ant b s sey
eral tumes as potent s thyrown 1 1ts THH suppres wmy &
fect and 1t exerts tlus action without accumulyting m the
urcudatig blood Conseguently adequate suppres ant do
age of triadoths rontne 1> medwated by the masimum redue
tion of the erum PBI

Paul Starr and Watham Goodwin  (Unn of Suuthern
Cabforma) report that m a series of 36 gorter patients
treated with trnodothy runme some reduction in gotter 17¢
occurred in afl In over half the estimated gland weight be
wame tess than 50 Gm In mainy ths reduction i size ren
dered the goster musible In 4 thyroid hissuc became impat
pable Tven lirge goiters were reduced over 50 ¢ an » ¢
and relief from tracheal pres ure and congh occurred 1 1
patient Obuous reduction wn size occurred m W0 dus w

ome but m others was not complete untit @ womths The
T W e bal m 92 Ty tng
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week while truodothyrone has usually resulted m maxunal effects by
that time Ryles paper was presented at the meetmg ot the Southern So-
ciety for Chimeal kesearch m New Orfeans Jan 2y 1958 at which time
he made clear Ins desire to counteract the extrasagant prasse and propa
ganda _regarding the alleged 1mmediate and mntense effect of triodothy ro
nime To do this he will I think haye to demonstrate simlanity of effect of
the usual doses of these agents It 15 also noteworthy that no adverse
effects oceurred n cither of these two sertes or m that of Selenhow and
Asper (J Chn Endocrinol 15 28 1953) despite the fact that all thrce
groups Were gnng tremendous amounts of potent preparattons to patients
with severe my xedema —|

Thyroxin and Truodothyromine in Excessive Dosage to
Euthyroid Humans Willhlam H Beternaltes and George 1
Luff' (Umv of Miclugan) gave these hormones to 12 euthn
rord healthy male college students in dosage large cnouph to
elevate the BMR and depress the serum cholesterol One
drug was gnen first to 6 subjects and the other was gnen
first to the rest The drug was then stopped abruptly M
were allowed to recover then were given the second drug
excessnve dosage This drug in turn was abruptly dr contin
ued nd the subjects were allowed to recover Throughout
the experiment PMR serum cholesterol and serum proteit
bound 1odme (PBI) determinations were folloned closely

With thyrosn therapy the mean BMR rose from —39%
to +11 6% or 15 percenta e points by the time thyrounwis
stopped The BMR then continued to rise to +2450 at 2 and 4
day~ after cessation of thy roxan adiminsstration and was still
at 1 value of +10% at 10 days after cessation With trnodo
thyromme admimistration the mean BMK ro e higher md
W1s at maximum by the last day of medieation The mav!
mum mean rice m BMR after trinodothy ronme was not 1>
great 1s the maxtmum rise after thyronin 1he mean BMR
valuc had fallen to premedictition control level by the 6th
day after trnodothyronme withdrawal

The mcan serum cholesterol fell 71 meg /100 o (4¢¢)
from the control premedication mean yalue durimg thyvrosn
administrition It continued to f21l through the dth day after
thyroxin withdran al but started to rtse by the 10th dan

As with the BMR response holesterol response to trno
dothy rorune differed from the response to thy roxinin that the
mein serum cholesterol value showed a response of greater
and manimum magmitude by the Jast day of medication

T AMA A B Tt Med 101 69576 M n 1953
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treatment with toxie doses ot tharord hormnes shout 1 be rem ved curgt
<a d.

Electroencephalography in Thyroid Disorders w s studied
70 patrent by T Vague H Gastwut J I Codacaron and
A hoger® (Marceilles) I all 19 patients with sumple gotter
a postertor alpha rhythm was regstered—S 10e 7 1012
¢ mGandover 12¢ 16 holwndic activity was (vident i 18
and was of beta frequency wsually occurnn, m surges wd o
souated i 11 wath 1 rolandic arcate rhy thm reacting 10 o
mesthetic stmuli In 2 patients with posterior tlnthm of 2
frequency of over 12 ¢ beta rhythms were not confined to
the rolandic aren but were generthized giving the triang o
appearance of rapid dysrhy thmm

Theta activity was noted m 7 patients 2 of whom were
aged under 2> In I patient slow posterior wave reatting to
opening of the eves were superpased on alphu wctinaty oy
terior rhythm of 4 ¢ was regstered i 4 patients Keaction
to mtermttent I, bt was normal m all but § o of whom
showed an oculoclonic response and 2 appearince of poste
rior wave pomnts In 1 patient wath neuropathy and thyrowd
hyperplassa therapy with seditives and thyroxn rosudied
disappearance of slaw posterior wves and slowed the base
rhithm to 10 ¢ but betn and arcate rolundic activaty per
sisted On the whole the I G 1n these patients w 13 normal
Rolandic rhy thms were more pronounced than usual and the
number of oculoclonic responses appears sigmficaint s docs
the rhythm of 4 ¢ 1n 2 patients for tlus 15 rare in the general
population

In hyperthyroidism base rhythm was slow—under S ¢ 1n
3810cm151012¢ m17andover 12 ¢ 1in7 In 31 of 42
patients rolandic activity w1s pronounced with very wide
beta rhythm (Fig 10) 1ssociated with spurts of arcite actey
1ty m 25 In 18 rapid posterior rhythm was assoctated with
generalized beta spurts  thetr activity was noted m 15 nd
1 10 slow posterior waves were supcrposed on alpha ictiv
1ty Posterior rhy thm of 4 ¢ was evident 1 3 patsents Only 1
oculoclonic responsc to intermuttent light sttmulus occurred

In a patient m whom cranil trauma resulting 1 lo s of
consciousness was more emotional than physicil the 11 (s
pattern was complex (g 11) The posterior rhiythm wos

@ An ode 118961009 N D 1957
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usual mmtial dosage of trnodothy ronme was 25 pg twice a
d1y with mcrements cvery few weeks as indicated by failure
to lower the PBI

Chronologic representation of successne increases m dos
age and decline in serum PBI and goter size in a woman

P8l
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Tg 9—5 ¢ ncreases nd ge ddcl en  mPBl dpote s
multi  wihpotm p lgoter Atabotag 45 h had slghethya ¢
tgmta md Nod’g t % m PBI thow 38 39 2d4
ge/100 mt- but thy dmd Enw o goe M p occu d ot 4
g 1Bl d g tag s1ldt pahyt tmy whami txm t & 4
od 1 s @hyprt o T tm t edd
thyr dw ghtt 20 Gm when g t was Im ¢mplpH (Cut y 5S¢
P dCosdw W Mtblm728729 Jlv 1958)

with postmenopausal gorter are shown m Figure 9 Note
that with interruption of dosage there was recrudescence of
the gotter In 1 patient a nodule that did not regress while
the rest of the thyroid became impalpable was found to con

tain an encapsulated follicular adenocarcmoma of the thy

o1

» {My good friend Paul Starr has been trying to put surgeons out of bu !

niess for some years now first by treating Graves disease with radioioding
and now by reviving the early cbservations that the proper treatment o

goiter 15 thyroid  In the case of simple gotter T agree with him whole

heartedly T think it important to bear tn mind that usually admmstration
of sufficient thyrotd hormone to produce mild toxicuty 1s required to cail €
ymolation of simple goter and certamly nodules which persist durmg
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treatment \l\n.h toxic doses of thyrod hormones hou! I e removed surgy
cally ~]

Electroencephalography :n Thyroid Disorders was studied
m 70 patients by J Vague H Gastaut J L Codaccrom and
\ koger3 (Marseilles) In all 19 patients with simple goiter
1 posterior alpha rhythm was registered—S 10 ¢ m 7 1012
¢ m6Gandover 12 ¢ m 6 Rolandic activity was evident in 15
and was of beta frequency usually oceurring m surges ind as
soctited 1 11 with 1 rolandic treate rhythm reactimy, to <o
mesthetic stmuli In 2 patients with posterior thythm of a
frequency of over 12 ¢ beta rhythms were not confined to
the rolandic area but were gencralized giving the tracing an
appearance of rapid dysrhythma

Theta activity was noted in 7 patients 2 of whom were
aged under 25 In 1 patient slow posterior waves reactin,, to
openng of the eves were superposed on alpha activity Pos
terior rhythm of 4 ¢ was registered 1n 4 patients heaction
to intermuttent hht was normal n all but 5 3 of whom
showed 1n oculoclonic response and 2 appearance of poste
rior wave pomnts In 1 patient with neuropathy and thyroid
hyperplasit therapv with sedatives and thyronm re ulted m
disappearance of slow posterior waves and slowed the base
rhythm to 10 ¢ but bett and arcate rolandic activty per
sisted On the whole the LEG 1n these patients was normal
Rolandic rhy thms were more pronounced than usual 1nd the
number of oculoclonic responses appears significant 1s does
the rhythm of 4 ¢ 1n 2 patients for this 1s rare in the general
population

In hyperthyroidism base rhythm was slow—under 8 ¢ m
38510c m151012¢c m17 andover 12 ¢ 7 In 31 of 42
patients rolandic activity w1s pronounced with very wide
beta rhythm (Fig 10) associted with spurts of arcate actn
ity 25 In 18 rapid posterior thythm was associated with
generahized beta spurts theta acttuity was noted in 16 and
n 10 slow posterior waves were superposed on alpha actiy
ity Posterior rhythm of 4 ¢ was evident n 3 patrents Only 1
oculoclonic response to intermittent light stimulus occurred

In 2 patient m whom cransal trauma resultm, m loss of
co was more 1 than physical the LEG
pattern was complex (g 11) The posterior rhythm wns

3y A doc 1 189961003 N Dec 1957
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¢ and the ralandic re, on showed treate and bett ety
There were but ts of thetr wavesat de generised and a
socnated with certamn bisynchrome avomabie 1o dedia
monorhythme waves . mented durm, hvporpney After
trevtment (Fig E1y po tenor and rolndic rinthims wore
not chinged but thetr bursts dumimshied nd ddn waves
& ppeared

in 6 other patients dunealiv amproved ater therypy base
rhn thm remuned the ame or was slowed Anwng, Y wath ar
<ate rolwndic thy thm and marked heta rohindic wanve  treat
wment caused dicappearmec of the waves m 2 Jowing and
decrerse in arcate rhyvthin i 1 1nd considerable decrease in
betr ety m bon whom areate rhyvthm was not changed
In 2 of 3 patients treatment ciu ed disapperrinee of <low
PO LLIIOT WL es

Inonly 1 0f 9 patrents with by pothy roudism wa the alpht
rinthm bdow be ftwasSi0e moand 101240 1 3 ko
Indic actinaty was regr tered in 3 2 showed areate rhythin
Thete wares were pronounced i 7 One patient over 23 had
sfow posterior wves heeiction to intermattent hight was ab
normal i 3 1 showed an ocaloctome response 1n 4 patient
significant I [ G anomabes were noted 2 showed transmut
ted wtnaty of pomted wave type and 2 showed dedta waves
m rhyvthmie purts In 2l » showed defimtedy pathologic
tracings There was al o a farge ymonnt of Dety avtinty
this group One patient presented LEG findings typread ot
perthyroidism whule m = state of munor po tiperitne
myaedemy

Contribution to EEG Study of Endocrime Syndromes m
chiding fupo,fycemia thvroid disorders tetame adreno
cortical disturbanees endocrinupathues of hy pothalamic on
i acTomegaly and cramal hyperostoses of neuroendocrin
ongm 1s pre ented by T Thiebaut F Rohmerand { W uk
enherm* (Strisbourg France} \armous endocrme disturh
ances may alter the acuvaity of the bram  ind <tudy of the ¢
changes ofters a new approich to refations between cere
bral funchon and endcenme mechamsms The & are of theo
retteal and pracuical unportance

The IT G changes dunng artficially simulited hypo ks
cemmia 1n normal subjects vary Some persons how hvper
T F the phleg &¢I N th 11610 BF we
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sensitivity with even a shght decrease n blood sugar This
hypersensttivity may be pathologic manifested 1n climteal
phenomena difficult to recognize without the EEG There
lation of hy poglycemia to convulsive pathology give» prime
importince to the study of EEG changes due to artificiatly
stimulated hy pogly cemia In repeated hypogly cemic epsodes
resultmg from msulin treatments (Sakel method) or from
hypermsulinism two types of ELG changes can be deson
strated those immedrately reversible on admimstration of
glucose and those expressing organic damage

The EEG changes differ widely m hype and hy perthn
rotdism In myxedema slow monomorphous rhythms are
seen whereas n hyperthyrosdism rhythms are rapid with 1
tendency to paroxysmal discharge Differential dragnosi> be
tween primary and secondary hy pothy rordism 15 ~ometimes
possible by LEG The EEG disturbances react to thyrod
theripy n congental ind acquired myxedema

Three types of tetany can be differentiated by ELG trac
mgs (1) hypocalcemic conyulsive tetany due to parathy roid
deficiency  (2) neurogemic tetany and (3) a muscellaneots
group of spontancous and hypoparathyrord tetantes with
milder chinical symptoms Electric activity of the brain 1
tetany 15 usually 1bnormal and sometimes greatly disturbed
Anomalies are proportional to chnical signs and 1 the 1
dividual patient to calcitm levels The LLG 1s always 1b
normal during seiztires or contractions Patients with neuro
gentc tetany show speaific epileptogemie ELG changes that
respond well to treatment of the tetany The EEG changes
typrcal of epilepsy have not been observed in comulsions
due to parathy roid deficiency

In adrenal syndromes EEG disturbances are vanable 1nd
mconsistent The FT'G hndings in hypercorticism and cro
megaly are sumilar Study of 4 patients with chrome adreno
cortical nsufficiency during treatment mdicated that signifi
cant EEG changes during hyperpnea are produced bv
desoxy corticosterone acetate treatment

Among endocrmopathies of hypothalimic ongm tho
ELG patterns were observed in the adiposogemtal svn
drome (Frolchs syndrome) one apparently correlated
with postencephalitic matifestations and the other with de
generative lesons Tew changes were noted in diabetes
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sprdus Fhe T1G chmges m hypothalinne amenorrhen
sapparted Reifenstem s in potiiess of the 1s ocntton with
cndomettial atrophy

In acromegth 1 FG tindings were often useful i evaly
ating the extent and i of progression of 4 prtwtary ade
noma In neurocndocnne disturbances ssociated with cra
mal Wy perostosis LG changes are frontath situited when
the osseons Dy pertrophy s ity frontal and diffuse when
hyperosto s 1s penerahzed

1he LEG signs are often of dugnostie value m endo
crmapatiues provided 1t 1o hept i mind they arc not <pe
afic patterns and that thay should be mterpreted 1w re
latm ta cltnical mandestitions particularhy chinwal nd
LLG progression

Tryroip Fuserion Trsrs

Use of Iodime! for Thyroid Function Tests was studied
v KR [ Halnwn wd E T Pocha® (Uane College Hosp
Med School London) [he radioiodine 1sotope 18 s a
fatf hife of 2 9 hours and £1ves 4 substantially lower total
duse 1o tssues thin does the commonhy used 1 otope 113
thalf ife 8 daysi Though T has much Ingher energies o1
betr and gamma ermssions than does 1% and so gnes
g her dose rates the tota) dose from I 35 much lower be
canse of the much shorter half hite The higher mean ener
xies enutted durnmg decyy of 11 also mmply that most
counting systems wil have 1n equal or lugher sensiaty to
' than to 13t Compared with [ I8 aflows reduction
of dosage of about 40 100 trmes to the thyrowd and of 3 ta 4
tumes to the gonads It< u~e is therefore most desirable when
raciorodine mvestigation of cinldren and pregnint women
15 needed

\nother advantage of I*¥ 13 that becavse of 1ts ripid de
cay tests may be repeated at short matervals rehably and con
vementlv sinee 1he thy rod rdicachivity due 1o any test wall
fall to les than 1% of mitinl value after 24 hours The ripd
decay also imvoh es use of a _hort term test such as the neck
thigh ratio measured 2 hours after 1n oral dose Tthus ratio 1s
about proportional to the thyrod cledrance ate of plasma

) B4 Y R 1 3NSYSER N ko 3958
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rwdide and 1ts use does not require exact measurement of
the given dose measurement of a standard ar decay calen
Iations An early measurement such as at 2 hours should
differentiate better betw cen hy perthirord and euthyroid pa
trents than measurement at 24 hours becau e uptahe mn the
hyperthyroid gland 1s more rapid and reaches 1 higher
maximum

Figure 12 <hows the range of results with randomh e
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lected groups of 29 clinically thyrotoxic patients (mean nech
thigh ratio 4322 SD) 42 normal controls (mean ratio
3010SD with 3309 1n 11 females 1nd 29210 1 31
males) and 11 patients after total thyroid ablation (mean
15+02) Thus dufferentintion between results on thyre
toaic and euthyroid subjects 1s good but dingnosis of hvpo
thyroidism 1s not as good

Pitwitary thyrotrophic hormone (10 umts) was gnen
tramuscularly to 2 controls and 2 patients with nontoxic got
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ter and I nedh thigh morsurements were made fre
quently over the next 2 davs In Al maximal erense
uptthe nas demon trated 4t abont 24 hours after myection
D to day tests on 10 controls revealed that the neck thgh
Tato was approsimately doubled on the day after mycition
with a return to normal i 4 few dvs This cffeet was not
prevented by simultaneous wmnistration of thn rovn

ThAat mjection of thyrotraphic hormone nd no eftect m
v pothn rord prtents wathout signs of pupmtmtn m s
conhrmed 1 10 matances I thyrotroptie hormone 15 m
jected mto a patsent with by pothy rordism sceondar 1o pitin
tary deficiency there 15 usually a response unles  the pitw
tary deficiency 1~ Jong standing 1nd the thyroud pre amnbly
Atrophic
* {The use of therapeunc doses ot any ra liowodme in pregnancy 15 cer
tanly contramdicate 1 thews b Chapman and others have de ¢nibed normat
children born of mothers who had recendd this treatment lunng un us
pected pregnancy That the fetu can tahe up rad owodine even in the Ist
temester 15 ind cated by Gotistemn (this YEAR Book p Fo) The con
tridution of the next 3 papers 13 evifence of effivtent measurement of thy
roudal wptake of sod ne by means of the short bivel ssatope 117 whece
umsssion s more readily counted than 1 at of 1331 5o that small amounty
can be given From their talculations tl¢ auth rs of the next 3 reparts

uggest that this 1sotape mav be more «ntable m the ca rs of pregnancy
anilactation o children or where senial tests are idicated It 35 not suff
ciently economical or avarlable for rostne use and will therefore probat by
not replace T3 ~Ed §

Use of Iodine’® n Studies of Thyroid Function 3 re
ported by A W G Goolden and ] R Mailard® (Hammer
smith Hosp London) Tor routine dingnostic tests of thy
roud function [3¥1 has proved <atisfactors W hen senal tests
2re required an isotape with « shorter half hife 15 preferable
Sfter distflanon IV comtams a2 il mpunty of PV
which arises from the decay of Tel U (an 1 omer) which s
pre ent i the Tel?  olution The ratio of '™ to I i the
distiliate depends on several fictors

Wher serial measurements of thvrodal uptihe of radio
wdine usmg 1B and I were made m thyrotove patients

omparable meazurements were obtamed with both 1votopes

Urine excretion and 6-hour thyrowd uptake measurements

were made on 17 normal niales 4 tiunes dunine 1 weeh The

measurements suggested the presence of a phy siologic varnt

aton which gives nise to a ~tandard dessation ¢f 144 4 m
6 B 4T Rad 131989595 N mhe 1359
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wdide and tts u=e does not require exact measurement of
the given dose measurement of a standard or decay caleu
lations An early measurement such as at 2 hours should
ifferentrate better between hy perthyrord and euthy rord pa
tients than measurement at 24 hours because uptahe m the
hyperthyvroid gland 1s more rapid and reaches 1 higher
maximum

Figure 12 <hows the range of results with randomiy e

|O°__' x =]
E ¥ ]
[ e
sol "4 }x: Toxic ]
x X x ]
NIT RATIO x
b ooar Exx g
xXx¥
2HRS x
20p 1

10 —
5 4
Normal
_}Alhyreld
1. - |
Tg 1 —Neckthgh t 2k T Imysttipt t
wih 1 lth ot  “e) thyodmn ndwom ( lg) dEte
wthttlthy d blt a (h t1d7 3 M onot hwnfr ! g
wtha nge ftmeeth SD ( ow) C t y ¢H! K E dFHh
EE Bt ] Radol 31580588 N mbr 1958)

lected groups of 29 chinically thy rotoxic patients (mean nech
thigh ratio 4322 SD) 42 normal controls (mean ratio
30%10SD with 33209 i 11 females and 2910 1n 31
males) and 11 patients after total thyroid ablation (mean
15+02) Thus differentiation between results on thiro
toxic and euthyroid subjects 15 rood but dingnosis of hypo
thyroidism 1s not as goo

Pituitary thyrotrophic hormone (10 umits) was given in
tramuscularly to 2 controls and 2 prtients with nontoxtc got
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Halnan® (Unis of London) I was used since rdition
to the test subject 1s much lower than with I3 The former
has a half hfe of 23 hours Calculations showed that a dose
of 6uc I'* would give a radiation dose of less thain 02 rd
to the mother s thyrord 001 006 rad to the fetal thyroid and
Tess than 0001 rad to maternal or fetal gonads Thyroid up
trhe was measured in terms of the ratio of radioactivity m
the nech and thighs of each subject measured simultine
ously Prelimmary tests showed no significant difference be
tween results with I¥¥ and 1131 wath the apparitus used

The mean nech thigh ratio during pregnancy and 1 week
after dehn ery was sigmificantly higher than 6 weeks after de
hvery Admimstration of 40 ug sodmm 1 trnodothy ronine
twice daily for 1 week depressed the nech thigh ratio
whereas 1 intramuscular mjection of thy rotrophic hormone
about doubled 1t 1n both pregnant and nonpregnant women

The results suggest an merease w thyrowd actnaty duning
pregnancy which cannot have been caused by 1odine uptake
1 the fetal thyroid or bv 10dine secretson m milk The thy
roid 1tself appears to be neither more nor less sensitrve to
prturtary stimulation The nise 1n radioiodme uptake in preg
nancy could be secondary to 10dine deficiency or to mcreased
hormone output The rapid restoration to normal uptake
during the puerperium makes 1odine deficiency unlikely The
possibthity of mcereased hormone output 1s confirmed by the
known increase 1 protemn bound 1odine durning pregnancy
The normal response to trnodothyronme and thyrotrophic
hormone admimstration imphes that the mncrea ed thyroid
2ctivity probably 1s mediated by thy rotrophic hormone The
most likely reason for the mcreased hormone output appears
to be estrogen inbibion of tissne metabolism

Studtes of Children Born to Women with Thyroid Disease
Interrelations between thyroid function of the pregnant
woman and of the fetus depend not only on the degree of per
meability of the placenta to thyrotrophic hormone to thy
roxin like 1odine compounds and to P 1 with ant1
thyrotd activsts but also on fetal thy rotrophin productnity
and fetal thyrord activity Evelyn B Man Benjamun A
Shaver Jr and Robert E Cooke® (Yale Univ ) present dat1
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75 ENDOCRINOLOGY
day to day neck uptihe measurements and >9% wn urmne
meastirements

As I 15 particularly useful when senal tests of thyroid
function are requured the authors used 1t to study the altera
tron which occurs 1n thy rord uptake after discontmumg antt
thyroid drugs Patients treated for thyrotowiosis with
radioodine at the authors institution are usually given pre
liminary treatment with carbimazole which 1s discontinued
48 hours before hospitalization and s pretheripeutic test dose
of 113 given on admission This allows sufficient time for
the mhibitory effect ot drugs of the thiouracil group to wear
off The first test was made 4 hours after the drug was
stopped The test curve shoned a high mitial accumulation
of radiotodine dute to the 1ugmented trapping mechanism and
therenfter a negatne lope After 24 hours the thyroid had
escaped from the mhibitory effect of the drug and uptake was
high Iurther tests made over 5 days showed little further
change after the first 24 hours Siular results were ob
tamed in other patients who had been mantained on carbim
azole Seral tests were carried out al o on patients mait
tuned on potassium perchlorate The mhibitory effect of
perchlorate persisted considerably longer thin that of
carbimazole

Simultaneous measurements of the rates of entry of radio
10dme mto the thyroid and its release from the thyroid as
radiothy roxin can be made only by using 2 1sotopes of odme
with different half Ines By a double 1sotope techni the
mode of suppression of thyroid function 1 response to ad
minmstration of truodothyromne was studied Thyrord func
tion was determined mtially after an mtravenous dose of
I by comentional radioiodine tests and biologic half hiic
w 15 obtatned by plotting values of thyroidal radioretivits
corrected for radioactive decay on semiloganthmic graph
paper At ntervals durmg the observation uptake of radio
jodine after intrivenons doses of I was measured

The authors have not used I'* 1n routine assessment of
thyrord function 1nd believe that 1t 1s unlikely to replace I'¥
entrrely 1n standard dingno tic work It has howeser proved
useful m experimental work on thy roid metabolism

Radiotodine Uptake of Human Thyroid in Pregnancy 1t
12 24 and 36 weehs was measured m 21 patients by h

.
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O kuuer® (State Ho p Klaenfurt Austra) performed
rdiowodine tests on v patients aged 20 85 from mountun
ous are s deficient wsadine About 246« of the patients hnd
no thvrowl i ex ¢ Ou art g in the fsting state the 1
tients recensed 40 100 po 170 by month No patient recess erd
more than 40 pg  Ater 2 hour< 2y ce vinous blood was
drann After 24 hours uptihe nas determmed over the thy
roid glind and after 48 hours 1 <etond blood  ample wa
drawn [atients with no thyrowd enlirgement or ather tn
rord pathology had m anveripe 24 hour uptthe of 73% with
rarntion between 42 and 9% The 2 and 4% hour plasm
Aatues vaned greathy

Tptake vatues m by perthyrowh m and m euthyrond gonters
were not s mficanth hugher than those obtamed oy er nor
wal thyrod ghinds The 45 hour plasma salues conld not be
used for diagnosis of hy perthiy rordism in patient< with goter
1f the 2 hour plasm value for ridioiodine was brormaihy
Ton Thus m areas with extrome wochne deticienes diaonosy
of eutliyroid gorter has to be made chimeally and supported
By normal BMR yvalues \ahignant gorters howed reduced
rdinodine uptake as did nmvsedematons gorters In ding
nons of my<edema uptake stuches are of great hedp
» {The foregomy paper confirms the a_ umed avdity for rad modwe «§
thyrotl plands of perscns lisng w gaster areas 1t 1s therefore not feasible
1o use thi test for the differential diagnosss of gosters 1y the e remcns
The admuu tration of 1odine corrects this aidny 2 €n e een from 1h
followmg report —F 11

Yodide Repletion Test for ds tin, minhing wodme dehaencs
from uuld thyrotoscosts 15 discussed by Crul D Burreli
and Rnssell 1 racer! {Postgrad Med School Londom) T
wotrect for any po wible 10dine deficiencies 10 mg /dw po
tassium wodide 1o gnen for 2 weeh  The radinadie te €
performed 4 weehs Inter

This test applied to untreated patsents gave the tollowm,,
results (1) persistently avid uptihe m 24 of 25 patients with
mld thy rotoxacosis (2) perst tently avid uptahesin 2 of 3
tients with ophthalma Craves discase (9) normnd uptabe
11 29 of 30 pitients with anxiety states (27 with nonte xar 01
ters) in whomt thytowd aptihe Wi rmtndty tigh and 14 nor
mat or fow uptake m aff of 11 patients with nontoxic ¢ ater
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on 19 mfant born to 3 treated hy perthy roid women 4 treated
Inpothyroid women and 9 women clinically euthsroid when
not pregnant but given desiccated thyrotd duning pregnancy
because of prolonged sterilits or previous abortion The thy
roud status of the mothers ind mfants was evaluated climr
crllv and by measurements of butyv1 extractable or ths ronn
hke rodine of the serum of maternal and cord blood at deln
erv 1nd of the nfants at ages 2 and > dav

The hypothewts that untreated euthsroid women dunng
pregnancy have mncreased tolerance for thyroun like todme
m blood plasma 1 upported by previou Iv published data

Hiperthyvroidism of the woman usually decrea es 1t ¢
verty durmg pre,nancy Of the 5 hyvperthiroid women i
thr series 4 were dnicallv euthvroid during pregnancy
after the dailv intake of propvithrouraci! had been reath
decreased or stopped Other imestigators have recom
mended reductton of propyIthiouracil durmng the Iz t tn
mester and administration of desiccated thirord tv amy
woman m whom hypothvreidt m develops as a re ult «t
surgteal or medical treatment for hyvperthyroidism during
pregnancy  Lien tran 1ent maternal hvpothiroidi m mu t
be prevented during pregnancy to prevent feta] abnormal
itie~ For the hnpothyvroid woman the dailv intake of de 1
cated thhroid mav need to be mcreased during pregn inoy
thr was nece an for 2 of the 4 1n thus series

To avord pos<ible hypothirordi m n the woman and 1
gorter 1 the fetn excessne do age of 1odides mu t be
avoided during pregnancy Conver eh for mamy vexr
take of mmorgame 1odine 1in moderate amount has been rec
ommended fur the pregnant woman mn endemic gotter are
aud for the woman with thyroid enlar, ement or hypertin
rords m Of the 5> hiperthyvrotd women n this group + re
cenned uch controlled therapy with morgamc 1odine with
out demonstrable mjury to the fetus

Diagnosis of Thyroid Diseases by Radiotodine with Spe
c1al Reference to Todine Deficiency It has been suggested
that determmnttion of mdicactine 1odine uptake by the thn
rord gland 1 combimition with urinary excretion studies 1
1n ufficient for a se sment of thivrord function m sodme
deficient areas such 1s certam parts of Au tna
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the basophils The mean absolute ba opiul onut m O
healthy subjects was 32518 (SD)/cu mm

In most cases of thyvrotoxscost the absolute basophul
count1 marhedlv decreised m myxedemn mncreased wnd m
struma stmplex within the normal range After methvithn
ouracil therapy the ba ophil count 1s marhedls merersed i
thyrotoxicosts There 1~ good correlation between the baso
phil count and decrea e m serum protein bound rodine
(PBI) or BMR and improvement of symptoms In thiro
tovicosts after treatment with dried thyroid the brsoplul
count shows no change or only shght increase

In my~edema after treatment with dried thyvroid or thy
roxm the basophil count 1~ markedly decreased I ur correla
tion 1s noted betw een the decre1se m basophnls and tnerea o
of serum PBI or BMR and mmproyement of «vmptoms

In nephro 15 the basophil count mcreases to above the
mean absolute ba ophil count of normal subject Dried thy
Tord treatment causes the basophil count to decrease n ne
phrosis and in euthvroid patients but when treatment 1y
discontintted 1t 15 rapidiy restored

There 15 good correlation between the baophils of the
blood and thy roid function mdicatmg that estimation of the
basophil count 1s valuable 15 1 thyroid function test

Hs PERTHA ROIDIS M

of Radiotod

Tests 1in Diag of Hyper
thyrmdlsm 1s pre ented by A W G Goolden* (Hammer
smith Hosp London) Tests of thyroid clearance urmary
excretron and a plasma protem bound rodine®® (PBI'3)
were compared n a series of 70 patients who were treated
with radiolodine and in 50 untreated patients All three tests
were effictent in untreated patients although not many of
these had muld hyperthyrordism The thyroid clearance test
was more reliable than the urinary excretion test an the
treated patients

The ralues for plasma PBI™ at 48 hours were igh 1n
euthyroxd and hyperthyroid patients after treatment with
radiojodine This test cinnot be used to diagno € residual
hyperthyroidisim 1n treated patients

> [Here as usval evaluation of thyroid function tests 1s made 1n patients
G} BtJ Ral31433436 Vg t 1958
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who showed an mmtially hugh thyvroid uptake and also i
other euthyroid pattents tested

The test applied after previous prolonged admmstration
of antithy roid drugs showed (1) persistent avidity n allof 6
treated tlyrotonic patients who later relapsed (2) normal
uptake i 9 of 10 treated thy rotoxic pattents who remamed mn
remission (3) normal uptake 1n 5 of 7 patients with gortrous
ny xedema due to antithyroid drugs grven for other reasons
and a value much nearer normal 1 the other 2

The 10dide repletion test 1s recommended when the simple
racdiorodime test reveals an unexpectedly avid thyvroid uptahe
of dubious climical significance and also for testing patients
who had been recenmg antithyroid drugs

Test of Thyrotd and Pituntary Function Using Thyrotro
phin 1s described by R T Tletcher and I Besford (Queen
I hzabeth Hosp Birmingham England) The uptake of
I 1n the thyroid at 24 hours was used to measure thyvrord
function before and after a single mjection of 10 USP units of
thy rotrophin 1 76 patients In normal per<ons 10dme uptahe
after thyrotrophin mnjection always tended to be 50-60° re
wardless of the mtial level In hypopitwitanism the uptake
mereased at least 15 times after thyrotroplin was gnen
whereas it primary myxedema there was no response

On the basis of the findings m this study entena may be
suggested for planning and interpreting future tests If the
nstial uptake of 1odme at the nech at 24 hours 1s below 30%
1t should increase at least 1 > times after thyrotrophin if the
thyrotd 1s normal Such a result in an untreated pattent 1S
suggestive of hypopituitarism 1f the imitial uptake 1> 30 505
the uptake after thyrotrophin should be 45% or more if the
thyroid 1> normal If the mitial uptake 1s over 505 the re
sponse to thyrotrophin may be small or absent even n the
normal thyroid and the test need not be continued

1 hup Level of C: phul Leu
kocytes and Thyroid Function was studied by Satoshi Ina
gahi® (Dhngata Univ ) who devised a new direct counting
method for these cells in the circulating blood A lead acetate
solution was used for fiang and tolwdine blue for staming

17 1131 0 1958
@ Qo S 000 Decenbe 1957




THYPOID GI \\D fa

Hyperthyrordism 1n Patient with Piturtary Chromophobe
Adenoma and Fragment of Normal Piturtary 1 reported by
Sidney C Werner and Wellington B Stewart (Columbia
Unnv ) Smece it 1« not estabh hed whether Graves dr erse s
due to an exce s of pitustary thyrotrophin or to other mech
antsms this case 15 of mterest

AMany findings support the view that the patient 2 woman
59 had hyperthvroihem The 24 hour thyroid T uptake
was 635 and serum precipitable rodine was 79 g /100 mi
{normal 3575 ag /100 ml} The thiroid was enlarged
The patient had intractable heart farlure with 1 huge heart
but no evidence of ntrnsic cardiac di ease The termmal
ep1 ode with a nise m temperature and death after 12 hours
chinteally suggested thyvroid storm though adrenal fatlure
could not be excluded The hyvperpla tic thirord generahized
Iymphadenopathy  thyvmie hvpertrophy and <plenomegaly
found at autop v were cons tent with 2 dragnosts of thyro
toxtcosts Micro copte examination of the thyroid indrcated
toxic gotter Hictologicallv 1t appeared more hikely that the
patient had towic diffuse goiter with nadental nontosic
nodules than toxic nodular goiter in which the nodules were
the source of the hyvperthvroidi m At autop v a prtuttary
chromophobe adenoma was found which had destroved all
but about 5¢% of the normal tissue of the antertor lobe

Two possibilities are suggested to account for the associa
tion of the hy perthyvroidism and pitwitary adenoma (1) Hs
perthyroxdism man arsse and be sustained mn the pre~ence of
a sharply decreased mass and presumablsy functional activin
of the antersor pihntary  (2) Some chromophobe adenomas
m man mav be functional and mav releaze enough thyrotro
phuin to produce hyperthyrordism

» [Werner has long been a proponent of the thyrordal onigin of Graves
d sease and has used many mdirect technics to answer the question s
Graves disease the result of excess prturtary stimulation I do not believe
this particular publication contributes an answer since many patzents with
Jarge p turtary tumors have no evidence whatsoever of loss of any pitustarv
function In additron, G Ihiand found hgh levels of thvrotrophin m the
crum of patients with Graves disease (Bnt M J 1 3/8 Feb 18 6)
Recently Dr Rohert Bate at the National Institute or Health landly
apphied Tus refined assav to the serum fromt 6 of our patents with Grave
d ease and found high level of thyrotrophin—Fd |

@) J Edoc L12 r620 M h 198
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with clear cut Graves disease or obyious my<edema The problem arises
1 patients Who hase nesther and who are never mcluled m this type of
tady For these the physician may have to resort to a Iustory and physical
«xamination —!

Use of S8imple Thyroid Function Tests tn Diagnosss of Hy
perthyroidism 1s basically sound accordmg to Lna h Bruck
wmd 1 J L Goldberg (West London Ho p) who performed
most 1f not all the following tests on e1ch of 115 climicalhy
cuthvroid wd 47 hyperthyrord patients BMR radtolodine
thyroid clearance urnary radioiodine excretion (T indes}
trichloroacetic actd precipitable ~erum 1341 at 45 hours after
1 tracer dose of protemn bound 1odine (PBI¥!) serum
PBI'  the radioactive 1odine present m the thyrod gland
24 hours after 1 tracer dose (24 hour uptake) and the serum
<holesterol

1 he author constructed 1 convention whereby the upper
mo t it of each test (or low ermost for serum cholesterol)
which would mclude 95% of the known euthy roid patents
was used as a criterion of efhciency of that test in dragnosts of
Inperthyrowdism  The proportion of the total number of
hyvperthyroid results for each test which fell out i1de the
cuthyroid range (as established by the comention) indt
<ated the effictency of a given test relative to the others

The thyroid clearance test w1s elunmnated as bem,. of e>
sentially the sume value as the T index but more difficult
Chotce of the other tests w1 based on their accuracy m ding
nasis of hyperthyroidism Three te ts—BMR T mdex and
1 BI3%_Were chosen All were applied to 98 cuths rord and
44 hy perthyroid patient and the climcal diagnosis wa cott
firmed by at least one test 1 every c¢1se and by two te ts 11
all but 7

The I mdex assesses the rate of thyrotd uptahe of radio
iodine the PRI gnves mformttion about the rate of re
lea ¢ of thyroid hormone from the gland and the BMR 1~
concerned with the tissue response to the hormone [he ef
ficacy of these tests 1s probably related to the facts that eich
(~ammes a different aspect of thyroid metabolism and that
there are no common sources of error to which all the tests
are liable Singly they are no better than other established
thyroid functron tests but collectivels they permit constder

able dingnostic accuracy
ST T E deen 110 7728 F1 oy 195
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factors to be considered imclude racial and dictary differ
ences eg the ligh carbohydrite content of the Japinewe
diet

The two diseases were much more hikely to occur together
n the male than m the female (205 1) In uncomplicated
penodic paralvsis the ratio1s 3 1 A famuly lustors of periodic
paralysis was noted m only 1 of the 119 patients w contrast
to the lugh hereditary occurrence of uncomplicated persodic
paralysis

Age of patients at onset of the paralytic 1ttach was most
often 20 39 wherets uncomplicated periodic paralysis ust
ally develops i the fitst 2 decades of hife especitlly during
adolescence and onset Iter than the 3d decade 1s rare In
most cases onset of attichs of periodic paraly 1s approxt
mately comncided with or follow ed onset of hyperthyroidism
The attacks of paralysis usually disappeared after effectne
treatment of hyperthvroidism

Attacks of peniodic paralysis can be precipitated by inges
tion of a large amount of carbohydrate and by injection of
epinephrine As exce sne amounts of thyroid hormone af
fect carbohy drate metabolism and increase the sensitinaty of
some tissues to epiephrine the thyroid hormone may pre
cipitate attack through these mechanisms

Relationship of Hyperthyrordism and Parkinsomsm and
the diagnostic and therapeutic problems posed by the posst
ble concurrence of the disease are discussed by Elmer C
Bartels and Rene R Rohart? (Lahey Clinic) A diencephalo
prtutary pathologic process causing hyperthyroidism might
presumably be precipitated by contiqity with a drence
phalic leston causmng parkinsonism Symptoms common to
both diseases are weight loss apparent or real loss of
strength heatintolerance flushing of the shin with increased
sweating emotional lability widened palpebral fissures
stare tachycardia and tremor When the diseases coexist the
symptoms of parhinsomism usually predommate so that
sdentification of hyperthyrotdism m1y be difficult Neverthe
less such recogmition 1s necessary smce the patient with
Parknson s disease may deteriorate rapidly and die if the
hyperthyroidism 1s not discerned Further 1n an elderly pa
tient with parkinsomism plus an adenomatous orter the

G AMA Ach Tt Med 102562568 M h 1953
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Circulation 1n Hyperthyroidism Cardiac Catheterization
Study before and after Treatment In hvperthyroidism the
mcreased body metabolism 1mposes an extri load on the
heart which may hvpertrophv and 1n severe cases eventu
ally fa1l Thyrord hormone may also cause abnormal cardiac
rhythms with detrimental effect to the circulation Previous
mvestigations have shown that the ncreased metabolic rate
causes an increase 1 cardrac output Since the arterjovenous
oxygen ditterences dimmish the tissues apparently do not
use more oxygen This 1s m contrast to the increxsed cardiac
output accompanving exercise The stroke volume shows
nittle change m thyrotoicosss To elucrdate further the ef
fect of thirotoxicoss on the crculation S Humerfelt
O Muller and O Storstein” (Bergen Univ ) performed car
diic catheterizations on 32 patients before nd fter treat
ment for thvrotoicosis

The results confirmed previous ympressions that mcreased
cardiac output 1n hyperthvroidism 1s practically paralleled by
mereased heart rate Reduced cardiac output after treatment
with antithy rord drugs 15 followed by a similar reduction 1
heart rate Changes in stroke volume and 1n trteriovenous
oxygen differences are not significant However 1 patients
with an extremely high cardiac output stroke volume may
decrease after treatment The mcreased cardiac output m hy
perthyroidism 1s wccompanted by an elevation of the sy stolc
pressure m the right ventricle and pulmonary artery with
An increase 1n pulmonary artery pulse pressure Effective
trentment reduces cardac output systolic pressure and pulse
pressure m the pulmonary and systemic crrculations
™ [The crculatory changes i hypothyrowh m are described by Graet
tinger and ¢o workers this YEAR Book p 45 —Ed])

Association of Periodic Paralysis and Hyperthyroidism in
Japan Shigeo Okmnaka hazuo Shizume Shiro hino Akira
Y\ atanabe Mmorn Irie Ahito Noguchy Shizuo kumt hanp
Tuma and Tadasu Ito® report that periodic paraly sis was ob
served 1 119 (1 9%) of 6 333 patients with hyperthyroidism
operated on 1 3 hospitals in Japan The assocration of the
two disorders appears to be commoner i Japan than m ELu
rope and the Umted States 1f one can sudge from the number
of reports 1 the hterature ‘The cause for this 1s not clear but

——— $6 8794 J 1y 1958
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may produce an meonstant sheht dimsnution 1 the value of
certam thvroud pawameters P\ Gallas & Joret aadd
O Jallut (Lnn of Zurich) guve large do es ot odium flu
onde over long periods to hyperthsroid patient on the by
pothesss that = hyperfunctionmg, glind 19 more ensyne
than healthy tssue

Prelmmary study of 15 patients with nubd o derate and
~evere n perthy rodisty afrer admnnstraton at 310 mg <o
dwum fuonde daihy for 20 267 davs shoned delned wnd m
consistent effects  \ sigmfictnt decreace o proitemn bound
wdine was observed 119 patients witha decrease sn Bl
7 and m mitial fivstion of radicartne wdine in 6 Defimte
<himcal improvement however was ob enved i onhy 6 pa
tents of whom 3 showed decreaced fivation of radioicte
e

Tests wath radioactive fluorme showed no appreciable con
centration of fuonde m the thvrowd Jfand Ihe effect of
fluonide are explamed by minbon of uptake of snorgame
wdine by the thyrord comparable to that of perchlorate
but much les mtense Thr chimeat study mdicates that
massne doce of sodim fluoride have wo chmeal value m
b perthy roeciem

Effect of Fluonne en Thysoidal Todine Metabohiem su Hy
perthyroidism nas studied by Prerre M Gallettr and Gus
e Jovet? {(Zunch) to eluadate the mhsbutory effect o
chrome adaunistration of fuoride on tn roud function 15 the
preseuce of hvperthvrodism  ~mce the by perfunctoning
gland 15 a more sen stne structure than the normal gland In
15 patients the BMR and protem bound wdine (PRI} were
determuned before and after admumsstration of 2 10 mg fluo
ride 1om (as sodsusm finonde) dabh over 20 24 dass In 10 pa
trents the action of Huorime was checked by repeated radio
wdwe uptahe tests i which the watnl lope (Te) of the
uptahe curve which equals the uptake rate of morganic
plasma sodime was taken a3 an ndicator of the comutee
mhubiting action of fluorine

In 6 papents the svmptoms of by pesthyrowbm were re
fieved and both the | MR and PBI concentration feit to nur
mat fevels In the other @ fuonme was chmeallv meffectne
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deciston regardig, surgical removal of the goiter may rest
entirely on the presence or ahsence of hy perthyrowdism

Certamn features of lyperthyrodism are not part of the
chimeal picture of Parkinson s discase These mclude hyper
orcxin warm vehvety smooth moist shin and thyrotoxc
myopathy \oreover the tremor of parkinsonism 1s coarse
nd srregular nommtentional and of a resting, type m con
trast to the fine rhythmic tremor of hyperthyroxdism

hadioactiv ¢ 1odime uptahe serum protemn bound 1odine and
BVMR determmations may be of diagnostic value The au
thors hve found that evaluation of the BMR with anesthesia
may often erve 1s 1 useful decisive diagnostic procedure
Hyvperthyrowdism should be suspected 1n every case of par
lansomsm Tt 1ts presence 1s confirmed treatment of the Iy
perthyroidism will lead to improvement mn coext tent Par
hinson s di ease

ANTITIHAROID DRUGS

Effect of Thiouractl on Serum and Liver Cholesterol of
Athyreotic Rat was studied by Charles H Duncan ::_l/l(
Maurice M Lest! (Lninv of Lowsville) Thiouracil (05%)
was dded to the diet of athyreotic rats for 2 week and €
rum and Iiver cholesterol concentrations were comp'\red to
those of athyreotic controls Tliouracil adnunistrion i
creased the mean serum cholesterol and decreased the meall:
hiver cholesterol Hepatic syvnthesis of cholesterol from C
\cetate was not significantly mfluenced by thiouracil

Thiouracil by altering the plisma hver partition of
festerol exerts 1 hypercholesterolemic effect that nde
pendent of 1ts antithy roid action
* [This 15 a most tmportant observation since many studies of the effect

f reduced thyroil function including tho e on lipid metabol m have been
based on thiouracil induced hyg othyrordism This study indicates that n
the rat thiouracil merea e the serum cholesterol level m the a!
thyrotd Thus at least two mechamsms may be at work m the thiouracil
treated ntact rat (1) hypothyroidi m and (2) a direct effect on hytd
partition —E

Effects of Sodium Fluoride on Thyroid Function 1n Base
dow s Disease Prolonged admnistration of <mall doscs Of
fluoride (below 2 mg /day) does not change thyroid func
won sigmficantly m normal man A larger dose howerver
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may produce an snconstant shght dimunation 10 the satue of
certan thvrowd prrameters P M Gallett G Jovet and
O JalMut {(Unn af Zurch) give large doses of sodum fin
ande over long periots to hyperthy roud patients on the hy
pothests that a hy perfunctionmy, ghud 15 more sarsitne
than healthy tissue

Prelinunan studs of 15 patients wath nuld wodes stte wnd
severe hy perthy rondem atter admmistraton of 4 10 my, o
Qinm fluonde dusly for 20 267 daye showed defaved aued s
consistent effects A s mfteant decrease 1 protem bound
tading was observed 1 9 patsents with a decrerse in BMhom
7 and n mstsal fination of radicactsve wodine m 6 Defimte
thncdl mprovement however was observed wn only G pa
tiente of wham 1 shoned decrerned fnaton of ruhaete
wdane

Teats with radivactive fluonine shosed to appreciable eom
wentration of fluoride 1 the thyvrowd gland The effects of
fluonde ar, evplamed by minbwion of uptahe of wmorgame
todine by the thyrowud comparable to that of perchiorate
bug wmuch Bess miense This clmeal study mdicates that
massiie doses of sadium fuorude have no chmceal walne m
n pertiny rosdssm

ERect of Fluerine on Thyroidal Todine Metabolsm i Hy
perthyrodism was studied by Taerre M Goaltetts and Gus
tie Jovet® (Jurh) to elucwlate the mintntary effect of
chromic adnunnstration of fluonde on thyrond function i the
presence of hyperthyroidism sice the hy perfunctiomng,
Kand 15 a more sensstive structare than the normal glan In
15 pattents the BMR 1ad protam bonnd sedine (PBE wa
determmed before wmd after admmstration of 2 10 me fln
ride son (as sodwm flnoride) datly over 20 245 davs In 10y
tients the action of finorine was cheched by refeat 1raho
ading uptabe tests i which the matral Mope 1T ) of the
uprake curve winch equals the upiihe ran 1 morgamc
plasma sodime was tihen as g andicator ¢ the cumubitne
whsbiting action af Ruorme

In 6 patients the symptoms of hyperth rorham were T¢
beved and both the Bk and PHI o ncentration fell to ser
mal levels In the oth(r 8 fluorne was chimscath aneffectne
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though an improvement n the BMR or PBI level was often
observed The drop in the mean value for plasma PBI from
98 to 67 pg /100 ml and of the mean value for the BMR
from 437 to +27% mdicated definite wmhibition of thyrod
Iy perfunction

In the radiorodme uptake studies an ihibitory effect of
fluorine on the 1mtil uptake was noted in 7 patients and m
4 of these the value of Ty was reduced to the normnl range by
admistration of fluorme over 67 245 days Though not as
sensitne as the measurement of T maximal uptake also
decreased nd thyroidal activity during the Ist weeh was
modified 4 defintte effect of fluorine usually appeared only
after 40 50 davs Interruption of fluorine intake 1n 2 patients
with climical and objective impro ement was followed by re
lapse of hy perthy rotdism and rise in the mitial slope of ridio
1odine uptahe

A mimimnl dosage of morganic 1odme (100 120 pg dulv)
was then gien to 2 patients 1 whom mtial uptake of radio
10dine had been evidently lowered by fluoride therapy Both
patients showed recurrence of hyperthyrordism and m 12
goter developed during fluonide therapy subsided during
10dine therapy and reappeared when the by perthyroidism
w1s controlled by means of fluorine alone

No sigmficant accumulation of radiofluorme n the thy
rord was demonstrated 1n 2 patients <o tested No hibition
of the rate of thyrowdal 10dmme uptahe was observed when
excess fluoride was mjected intravenously simultaneoush
with carrier free radiotodine Rather a shight increxse of
thyroidal uptake of morganmic 10dine was noted

The conclusion 1s that fluonne mhibits the thyroidal
1odide concentrating mechantsm It does not impatr the c@
pacity of the gland to synthesize thyroid hormone when
there 1s an 1bundance of 1odine 1n the blood but when the
total 10dide pool 1s low inhibition of thyrowdal concen
trating capicity will impose a critical himitation of hormonal
synthesis

Treatment of Eight Cases of Hyperthyroidism with Co
baltous Chlonde 1s reported by Lnrique Pimentel Malaus
sena Marcel Roche and Miguel Laynsset (Central Univ
Caricas) In 4 of the patients treated with varying dose of
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wobaltous chloride by mouth efimical smpros ement was man
ifested by abatement of the tichycardia reduction of BMK
and nse m red bload cell caunt wnd m blood hemoglobin
content These 4 patients also gave stuhng evidence of 1m
provement i Ihboratory tests with ridiosodine 3 of whom
had thyrotdectomy without complication after the cobnit
therapy alone Oune of the 4 had cobalt therapy for 117 dins
with apparent chwcal remussion

A &ith patient who responded amtially later escaped the
cffect of the drug and had to be gnen Lugol s solution before
aperation

Three patients had 1o response to the drag, 1 of these dhd
not respond to methimazole or potrssimm perchiorite and
tadd to be given ¥ therapy

Exacerbation of Hypertt le durning
Yodide Therapy nas studled by Tlnddeus 1 Prout wnd Sun
uet P Asper Jr+ (Johns Hophins Unn ) an 4 women treated
for hyperthyrosdism One was started on potassim wodide
5 drops 3 times darfy 4 duy s Iter methumazole 15 myg esery
S hours was ginen The butanol extractable wdme (BF1)
level and BMR gradually decreased throughout trettment
without exacerbation of the hyperthy rordism The sceond pa
trent was gn en potasswum odide 20 drops 3 times dath for
21 dave wherenpon the BL level deereased from 1261027
w., /100 mi  with a conconutant decrease 1o BMR aud un
protement m Ny mptoms On the 2ZEst dvw todude was stoppecd
and mettymazole 20 mg every 8 hours <tarted During the
next 7 days the BLI and BMR mneresed and svmptoms of
nervousness and heat mtolernee returned Methimazole was
continued and symptoms abated as the BET and BMK re
turned to normal A spmsdar sequence was noted 1n the third
patient In the fourth methumazole induced 1 exacerbaton
of hy perthy rosdisin despite continuance of rodide

helease of thirown from the thy roed of prtrents with hy
perthyroihism 15 stnulated by thyrotrophan and mhibted
by rodide Discharge of thyroxin from the thyrmd can be
stimulated desprte wdide suppression etther by ncreasm,,
the effect of the thy rotrophin or by decreasing the effect of the
iodhide Jodude tppears to block thyro w release effectniels
e hyperthyroid patients  ~lthough thyroxn production
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contmues In the patients studied methimazole mduced re
lease of thyroid hormone whether 1odide was contiued or
not provided the 1odide had been gn en sufficiently long The
ensuing exacerbation was mild and transient and masimal
9 14 days after start ot methimazole administration If thyro
trophin 1s given to patrents with thy rotonicosm under treat
ment with 1odide the stimulation of the thyroid occurs
within 24 hours su,gesting that the release of thyrotrophin
mduced by metlumnzole m the present patients did not re
sult from reactivation of mactive thy rotrophm dreads pre
wnt The exact mechamsm 15 unclear

Effect of Tetraethylthiuram Disulfide (Disulfiram Anta
buse”) on Thyroid of Rat 1s sumilar in general to that of
thiocyanate the radical of which 1t possesses Anttt Telkha
nd Lrkki hivalo® (Univ of Helsinhi) admumstered 22
mg /hg /day Antabuse® to rits werghing 200 Gm  Other
rats recerved 50 mg /hg /day potassium  throcyanate A
thurd control group was untreated 7The mean hnal bodt
weights of the rats when they were hilled at 30 davs show ed
that all animals had thrised However there was a statistt
lv significant increase n thyroid weight relative to body
weight 1 the rats treated with Antabuse® and 1 still greater
merease i thiocyanate treated rats Histologic exammation
revealed that the thy rordy m the control rats had a more flat
tened epitheliam and 1 greater amount of collowd than those
of both groups ot tre1ted rats No difference n the proportion
of epithelium collord and stroma was found between the
Antabuse® and throcyanate groups Presumably the com
mon structural feature of the N C S group of tlnocyanate
and Antabu e 1s responsible for their antithyrowd action
» [Before the advent of the current antthyfertensive drugs thiocyanate
was used to treat hypertension Some of the patrents who receved this
agent developed gorters—a form of struma medicamento a similar to the
struma cibana which Marue observed 1n rabbite fed large amounts of
cabbige The combimation of gorter and hvpothyroi ism should immeds
ately make one think of 10 line deficiency or ingestion of dietary or thera
peutic gortrogens —Ed |

Antithyrord Activity of N Phthalyl Glutamic Acid Irmde
(K 17) This preparation which hins the advantages of bar
BDiturates without their undesirable side effects has been used
i Germany 1s 1 sedatine \o data mdicate whether the sedt
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e effect 15 1 consequence of thyrosd depres 1on or of some
other cause of Iy pometabolt m

J MeC Murdoch ind G D Campbell” (Univ of Ldin
burgh) used the method of Stanley and Astwood to evaluate
the effects of the compound on radioiodine uptahe 1n 9 enths
roid pattents Dosage ringed from 50-100 mg  Results
<howed that N phthaly! glutamic acid tmide has mild but
defintte antithyrord activity when given m doses of 200 m,,
or more The mode of action 15 unknown In doses of 200
m,, or more the drug caused drowsiness in 5 patients

U eof the drug for long term sedation or hvpnotic therapy
15 not Justified pending results of 1 more detailed study of 1t
long range effects in 2 Inrger series of patients notably tho ¢
with hyperthy roidism

P AniotopInF T rerAry

Uptake of Iodine 131 by 18 Week Human Fetus D T
Goldstein® (Joh b d ed 715 pc I to a
woman 27 who had carunoma of the thyroid with metas
tases An 18 week fetus was delnered by abdommal hy«
terotomy 6 days later and the fetal thyrowd contamned enough
1 to insure a radition do e of at least %0000 rad By au
toradiography I'3! was found m even immature follicles
contaming little or no colload

Contrary to previous reports therapeutic 1'% i the carly
stages of pregnancy 15 dangerous to the fetus A do e of
50000 rad 1s far 1n excess of that which produces gros path
ologic changes 1 an adult thyroid and 1t 1s extremely hkely
that the fetus 1f 1llowed to Iine would hive had thyrord dys
function and perhaps other pathalogic changes Admu tra
tion of therapeutic do e~ of I' to women m this stige of
pregnancy is unjustithable unless one 1s prepared to ter
nunate the pregnancy

Cataract Due to Tetany Followmng Radioactive Todine
Therapy 15 reported by Gilbert Dreyfus M Zara and Paule
alh ?

Man 48 for 5 months had had symptoms of hy perthyrowdiem that
had not responled to duodotvrosine treatment Examinaticn re
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vealed a firm goiter pulse rate of 100 BMR 4-29¢5 and an [!3! curve
typical of hyperthyrordism (maxamum of 70 at 6 hours 629 at 24
hours) He recened 8 me 1131 (48 mc effective dose) which sup-
pressed the symptoms Seven months Iater another dose of 8 me was
given becruse of exacerbation of Inyperthyroid signs Ten months
Iter the gotter had disappeared and hy pertinyrmdlsm was constdered
controlled Exophithalmos persisted and was not relieved by thyroun
or by depot corticotrophin \ rav therapy was admmistered to the
hypophysil region through 4 portals with a total surface dose of
6000 r (depth dose about 2000 r) Ocular protrusion which had been
25 25 receded to 22 225 but latér increased at times to 25 26

Ten months after rradiation uncontrollble lacrimation and oct
Ir irritation were accompanted by lowered visual acuty Bilateral
cataracte were noted \ tston 1 the right eye was 5/10 and in the left
4/10 protruston 23 24 The levels of blood calcrum had decreased to
55 mg /100 ml and of phosphorus increased to » mg /100 ml nd:
cating parithyroid deficiency This was accompanted by involuntary
contractures of the extremtties <ome difficulty in swallowmg and
pharyngeal spasm Chyostek s sign was strongly positne The
showed o sigmificant changes but an electromyogram seuned to show
A tetime doublet Months fater after 45 njections of calcum gluco-
nate mtravenously the blood calcum level was still 64 mg /100 m
I ater treatment with calcium was satiefactory with respect to gen
eral health and tetany

The authors reviewn the 4 previou Iy reported ca esof para
thyroid tetany following radwactive 1odine treatment The
present c1se appears to be the first in which a cataract devel
oped Hence such complications are extremelv rare and
should not affect the established use of this type of therapy
* [This appears to be the first report of cataract associated with 1po
p h d ollowing radinodine therapy of Graves disea ¢ In nof¢
of the 5 cases of hypoparathyroxdism in radioiodine treated patients s the
cause and effect rel t between d an POP: d
established since pretreatment blood calcium levels were not reparted Io
thys case the cause of the cataract 1s Tikewise not clear since the patient
hag ‘rlece‘wed x ray tfhcrapy to ;hlel prtutary 10 months eather Jaﬁtsd pqmj 3
out the frequency of cataract fallowing such thera rit, J Radid
637 1951) —E4] 5 cuch therapy (Bot. J

Thyroid Neopl Following Irrad of the neck re
gion are described by G M Wilson R halpatrick H Eck
¢rt R C Curran R P Jep on G W Plomfield and H Mil
lert (Unn of Sheffield)

Siv patients were wrradinted 1 nfaney or chuldhood for
treatment of nevi keloids or eczema The estimated ma¥t
mum dose to the thy roid ranged from 130 to 2 700 r and some
patients recenved two courses of therapy Radration sources
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were x rivs of radium The children were aged 2 months t
16 yeary when radigion was admunstered 3 Is vears mycr
veued before the first sign of a goster In each wstance the
malsgnant tumor was a papititry careinoma i b 1 combina
tion of papiilary and folltcular types One tusnor was assoc
ated with n perthyronhism Treatment of the malignant tu
mors was by surgery whesn posble followed t come cases
by rdsotherapy In come of the younger patients thyross
was gnen postoperatnely to suppress the pitmtary as therc
15 some evidence that dimmuhan of thy rotrophin mav check
the gron th of sanie thyroid carciiomas Al patietits 1 thy
group were altve and free from recurrence when last ceen At
perods of less than 1 to over 91 ears ter exciaon ot the car
emomas desprte the demonstration of metastases 1t surgery
to adjacent or nearby nodes m several cases

A seventh patient was gsven repeated < ray theraps for
thyrotoscosss durng 1918 22 o details of dosage were
avaitable but from the residual <kin reaction st 1s probable
that more than 2000 ¢ were given About 33 years after the
fast < ray theripy 1 goiter was absersad which was exerscd
some months later Histolopeally there was an undsfferenn
ated anaplasuic carcinoma with pleomorphusm and numerons
mitoses One month after surgery the tumor recurred and
% ray therapy was gnen Death occurred 6 months later fof
lowing contimued enlargement of the tumor

In 2 patients an 1denomatous enlirgement of the thy rosd
was discoversd many yeers after swradinvon In 1 wradn
von of a nevus dunin, nfancy was followed by development
of an adetomatous neoplastic tumor The other patrent wax
ghven a dose probably in excess of 2 080 r for thyrotoxicosas
Twenty years later au adenoma was exaised which was hy
parplastic but not definitely carcinomatous

1t 35 beheved that exposure to 1omring radiation m child
hood predisposes to the appearance of thyrosd neopiawmes
whereas the assocration m 1dult Lfe 1s less certam
> {The frequensy of 2 tustory of presious radabon m youngsters with
thyreid carcinoma seems to ancrease tn propostion fo_the thoroughness
with vhich tt 1 saught In 2 yecent gublicanan Pent Catz and Starr of
tamed such a b tory 1 O of 11 patients under age 20 (Californ a Me}
89 384 1958) —Ed |

Acute Leukemia after Radtoactive Jodine I'¥1 Therspy
for Hyperthyrowdiem s as sep wrtet by Ssdney C W erner and
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vealed a firm goiter pulse rate of 100 BMR +29% and an I cunve
typical ot hyperthyroidism (maximum of 7075 at 6 hours 6255 at 24
hours) He recetved 8 me 1131 (48 mc effective dose) which sup
pressed the symptoms Seven months later another dose of B me was
given because of exacerbation of hyperthyroid signs Ten months
Tater the goiter had disappeared and hyperthyroidisn was considered
controlled Exophthalmos persisted and was not reliesed by thyroun
or by depot corticotrophin X ray therapy was admimistered to the
hypophysial region through 4 portals with a total surface dose of
6000 r (depth dose about 2000 r) Ocular protruston which had been
25 25 receded to 22 225 but later mcreased 1t tumes to 2526

Ten months after irradiation uncontrollable lacrimation and oct
lar irntation were accompanted by Jowered visuil acurty Bilateral
cataracts were noted_Vision 1n the right eye was 5/10 and i thelent
4/10 protrusion 23 24 The levels of blood calcium had decreased to
55 mg /100 ml and of phosphorus ncreased to § mg /100 ml mdy
catmg parathyroid d This wae P d by involuntary
contractures of the extremities some difficulty In swallowing and
pharyngeal spasm Chvosteh s sign was strongly positne The
showed no significant changes but an electromy ogram secmed to show
7 tetane doublet Months later aiter 45 injections of calcwm ghico
nate intravenously the blood calcium level was still 64 mg /100 m
Later treatment with calcium was satiefrctory with respect to gen
eral health and tetany

The authors review the 4 previously reported cses of para
thyroid tetany followiny, radionctive 1odine treatment The
present case appears to be the first in which a cataract devel
oped Hence such complications are extremely rare and
should not affect the estabhished use of this type of therapy
> [This appears to be the first report of cataract associated with hypo

thy roids followng rads therapy of Graves di ease In none
of the S cases of hypoparathyroidism n radiosodine treated patients 15 the
cause and effect between radiotodme and hypop d
established smce pretreatment blood caleium levels were not reported. In
this case the cause of the cataract 13 likewise not clear_smce the patieat
had recened x ray therapy to the pitwtary 10 months eaglier Jones pout
out the frequency of cataract following such therapy (Brit J Riliol 24
637 191) —Ed]

Thyroid Neopl: Foll g Irrad of the nech re
gion are described by G M Wilson R Kalpatrich H Lck
ert R C Curran R P Jep on G \V Blomfield and H Ml
ler! (Univ of Sheffield)

Sin patients were swerwdited momfaney or childhood for
treatment of nev1 keloids or eczema The estimated maxi
mum dose to the thy rord ringed from 130 to 2700 r and some
patients recern ed two cour es of therapv Radiation sources
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total 16 cases documented 12 have beent in women a,ed
7 S8 11 had insolsement of both ese 7 of only one flierc
wa no correlatton with the evenits of hyperophthatmop
athy At no tune did 2y patient show v1 ual loss bevond the
ability to count fingers The vi ual decrense occurred fairhy
rapidly over 26 weeh In 14 patients visunl loss tended to
reacha chmas then abate In 2 visual rcwty 1 at least one
eve remained poor because of onset of optic atrophy The
course seemed ndependent of the treatments tttempted

V1sual field defect< were furly con 1 tent with central or
puacentral scotoma 1 defect of 1 nerve fiber bundle or 2
combmtion of the two Mo t patients showed the central
scotomn type of defect the scotoma po sessmg ~harp bor
ders with a density varymg from 171000 up to nd mclud
mg 35/1000 white test objéets and varving from 5 to 30
degrees in diameter Ophthalmoscopic exannnation con
st tently showed no cause for the v1 ual loss Po sibly the
tewion 13 produced not by mechanscal or tovic factors acting,
shrectly on the nerve fibers but by factor affecting the optic
nerve indirectly through sts vascular supply

\either the clinical status of the thy rord at onset of the dis
order nor the usuil treatments pre cribed for the basic
thyroid prtuttary dy sfunction <eem to have any nfluence on
the cour e of the optic neuropathy Prognosis 1s good m
most patients with return ot useful vision Vision improves
without orbital decompres 1on Loss of vision due to thrs dis
order of the optic nerves need not be considered an mdica
tion for decompression However for patients with Graves
disease and papilledema orbital decompression should be
sertously cousidered as the treatment of choice

Gross Digital Clubbing and Exophthalmic Ophthalmople
g1a 1n Thyroid Disorders The role of the prtistary glnd m
the production of exophthalnne ophthalmoplegia and in the
path of digital clubt has been studied and re
viewed by many workers The concept of an exophthalmos
producing hormone as a separate entity from the thyroid
stimulating hormone of the pitwtary gland 1s now widely
held In the hght of clinical and autopsy findings the devel
opmient of acropachy and <hronic hypertrophic pulmonary
osteoarthropathy in some pauents with bronchogenic ¢ trer
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Ldith H Qumby (Columbia Unn ) m woman 25 with
toxic recurrent gotter despite thyrordectomy who was gnen
1 total of 21 me I' for dingnosss and therapy over 4
months After an absence of 14 months she returned with
wute leukemin probably granulocy tic

Frve cases of acute leuhemia have appeared after treatment
of hyperthvroidism with I'" an madence of 1/13000/
vear ‘1he spontaneous meidence of tcute lenherma has been
estumated to be 1/20000 persons/year Some hue et
mated that the spontineous rate 1s doubled by general bodv
exposure re by exposure of the whole red marrow of the
body to 30 50 r This 1s considerably above the calculated
~eneral body exposure during treatment for hry perthy roid
1sm wlich m this case was between 1 and 3 rad

The authors conclude that the association of levhemmn and
I therapy for hyperthvroidism probably 1» no more than
chance Howesver the postulttion that the leukemogenic ef
fect of radiation ts proportional to dose may pertain here <@
that the incidence of leuhemia with 5 r exposure eg would
be increased by 10% Although the mechanisms by w Iuch the
relatively low radiation expo ures provided by 1! therapy
m hyperthyroidism might induce leuhemia are not € 1dent
1t 1~ important that all eccurrences of leuhemia nt patients
recening such therapy be recorded m detail to establt b
whether the association of the di ease and the radioactne
119 treatment 1s more than comcidental

Fropirrirarvios

Optic Neuropathy of Exophthalmic Goiter (Graves Dis
ease) Patients with exophthalmic goiter may complun of
blurred viston In most thrs1s due to a change in refraction
resulting from mcreased pressure in the orbits and 1 some
to change m the cornet secondary to exposure or to glau
coma John \V Henderson® (Mavo Clinic and Found ) re
ports 6 ca es 1 which the visual di order was 1 the optic
nerve Thi 1 aninfrequent cause of visual disturbance and
1 seldom recogmized

There mav be no papilledema or 1ny other 1isthle mam
festatron of ocular dysfunction except loss of vision Of the
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Radiography of the entire body revealed periosteal prohiferations
characten tic of hypertraphic o feaarthropathy mofying all meta
carpals and proximal phalanges of the hard and the 5th metatarsils
(Fir 14) A few minute periosteal prohiferatins tn everal sdd!
phalinges of the fan} were prest mbhy stmslar in nitare and etsolo
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noma has been ascribed to a drsturbance of pitmtary function
G Freemant (Univ of Bristol) reports autopsy find

mgs 1 2 patients with medically induced or postoperative
hypothy roidism associated with malignant exophthalmos
pretibial my<edema and gross digital clubbing One patient
had an eosmophilic chromophilic adenoma of the prtwitaty
gland and 1 had eosmophilic hyperplasia of the antenor
lobe of the prtuitary gland Nesther patient had a history of
chinical ¢vidence of pulmonary cardiac hepatic or mtestinal
disease and no family lustory of clubbing of the fingers

The assocration of acropachy and exophthalmic ophthal
moplegin in patients with postoperatve or medically mduced
myxedema 1s not as rare as mught be expected from the pau
ity of published reports The development of severe digatal
clubbing and evophthalmic ophthalmoplegra 11t untreated
active thyrotoxicosts however as occurred 1n 1 of the pa
trents a man aged 54 does not appear to have been prev
ously described

The fact that gross digatal clubbing 1s now reported m as
socsation with exophthalmic ophthalmoplegia hy perthy
rord as well as n induced euthyroid and hy pothy roid states
1dds further support to the yview that this syndrome W ithor
without pretibral myxedema 1s a clmical mamifestation of
piturtary dysfunction

Hypertrophic Osteoarthropathy and Pretibial Myszedema
Associated with Graves Disease were observed by William
H Danforth and Harvey A Humphrev® (\Washmngton
Unnv ) Both manmifestations followed an induced remissiont
of Graves disease

Alan 46 was hospitalized for swelling of lower portion of legs The
entire shin circumference of each leg from just below the knee to the
ankle was ly th d d Rarsed irregulaf
nodular areas were noted Hair follicles were prominent and mdvid
ual hairs coarse and short The skin was darher than normal Pitting
edema (2+) was noted over the dorsal surfice of each foot Micro
scopic sections trom the biopsy specimen of the thichened skin showed
large amounts of mucicarnune positive mnterial between separat
collagen fibers The specimen was typical of pretibial my<edema The
fingers were clubbed (Fig 13) and the toes were questionably
clubbed Defitute bony promunences were palpaile over the dorsum o
each 5th metacarpal
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THYROID GLAND 101

Exophthalmos and Loealized Prenbial Myxedema i Eu
thyrowd Patient Studies with Todothyronme Monte A
Greer? {Umn of Oregon) studred the effect of trnedothy ro
mne on the thyrowd secretion rate of I m 1 womnn wth
exaphthatmos wud localized wy vedemr without hypertly
roideemn The rite was much faster than thit of other euthy
roid patients and f1ster thin the 1 erage for most thy rotoxic
patients It w1 not siguthcantly suppressed by oral ulmrne
stration of up 10 400 2f, trnodathy romne dasly though the
Intge dase produced toie swvmptoms

The canse of the abnormnl thyresd activity m thus patient
1» not apparent Turnover in the thyroid must huve been
extremely f1st The dramatic fall in the Jevel of serum pro
temn bound sodise was much faster than any seen even m
thyrotoie patients and considered with the rapid secretion
Tate 1t su, gests a smll pool of harmonal sodime m the thy
reid Chuical thyrotovicosss will probably develop o tiis
patient eventually but At present {(more than 12 months after
mtaf adanssion) she 1s euthyrowd

Studtes of the penetration af labeled truodoths romne mto
the normal skin and skin of the localized mn xedematous aret
shiow ed no sigmificant difference between the concentratians
m the two tissues The results mndicate that whatever the
catise of the locahized my vedema 1t1s not related to 1 relatne
tarture of trnodothy ronme to enter the shin tissues

Tuvrows Cancer

Py Thyrord C, A characteristic of some
thyrord cancers 1s slow rate of growth  Although such tumors
often can be held m check or temporantly cured by varous
{orms of treatment persistence with recurrent symptams
after 5 or more years 18 relatively common hence follow up
for 10 and even 20 years 55 necessary o exatuate thyrosd car
coma adequately Walllam A Merssner and Merle A Legg®
{Nvew England Deaconess Hosp ) report 17 cases (15 fe
males) 1 which thyroud carcinoma persisted 10 26 vears Age
at time of orsginal treatment was 8 56 years 10 were under
37 and 7 were 33 56 The tumor had been present 10 14 vears
m 9 and 17 years or over m &
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100 ENDOCRINOLOGY
sV The mo t minute deviation from nornnl appearance was a foea!
17¢d excrescence projecting outward from the diaphy sial cortex the
most advanced prolsfer itrons extended the length ot the diaphysis but
spared the epiphysial region mcluding the articular cortices Discrete
1solated raretactions 1n several of the proliferations of the phalanee
were considered to represent preosseous tissue The cortice of the
tibia fibula and ulm apperred thich but not definitely pathalori
Fxophthtlmo of the night eye was al o noted

Though hypertrophic osteoarthropathy can occur durnng
the course of Graves disease m 7 cases reviewed it became
evident after induced renussion of the hyperthyroid mant
festations of the disease It 1s usually or perhaps mvarably
nssoctated with pretibial myxedema Like the ophthalmop
athy and pretibial myxedema the osteoarthropathy does not
seem to depend on the hperthyroid a pects of Grase
disease

Function of Thyrord 1n Enthyrord Patients with Evoph
thalmos The B[k proten bound sodine (PPI) level and
radwrodine uptake mayv be normal low or high m the pre
cniee of severe exophthalmos To study further thy roid func
tion 1n this di order Thorkild Frus and Easle M Chapman®
(Harvard Med School) measured the BM(R PFI thyrod
uptahe of I'3 and converston to serum PBIB! and ana
Iy 