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INTLODUCTION

Suce the first YFar Boow devotad entirely to endocrimol
ooy appered in 19 0 many striking changes have occurred
Refined technies have made st possible to measure aceur itely
micrograim amounts of then unhnown substances Single
hormones have developed inta fimilies of molecules witness
the thyvromnes and tyrosines the ACTH MSIH (melinocyte
stimulting hormone) 1drenal growth factor complex and
the adrenal steroids It may be <alutary to remund ourstlves
thit 10 vears ago there was room for controversy as to
whether the nctions of the adrenal cortex could be expluned
by 1 ngle steroid The hurgeoning sciences of genetics and
immunology are also strongh nfluencing endocrimology
Mam endocrine disorders are fimilial eg  goitrous hypo
thyrowdiem some of the i orders of sex differentiation
plicochromocy toma congemtal virlizing 1drenocortical hy
perpitent hy perparathy roihism and endocrine 1denomatosis
10 mention qust 1 few Fhe recognition of autoimmune 1nty
bodies 1 the blood of patients with chronic thyroditis and
myxedemn has stimultted both immunology nd thyroidal
o,y Parallel discoveries are undoubtedly just around the
carner for the other glands Immune mechamsms have been
used successfully to measure microamounts of pitmitary hor
mone in bload and while technically not free from pitfalls
m1y be expected to hate simalar usefulness for measurement
of other hormones Preliminarv data for insulin are alreadv
available Just beginning to mahe sense are the enzymatic
action  of steroid hormones In years gone hy many of us
mined up sterosds and enzyme systems nd reported crude
effect including an action of estrogen on dehydrogenases
but the \mounts used and the crudeness of the methods per
mitted no extension of these observations to the living am
mal The fine techmes of Claude Villee were the first to
clanfy mechamsms by which estrogens might provide energry
throngh their action on 1soatric dehydrogenase to explan
their well known actsons in v1vo These studies were further
extended by Talalay whose work suggested that estrogens
mght wn faet act 1s coenzymes 1n 2 hvdrogen transfer svs

H
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tem though more recently Villee whose report 1s abstracted
n the chapter on The Reproductive System has actually
separated the estrogen sensitive soluble pyridine nucleotide
transhydrogenase from the estradiol dehydrogenases 1 hu
man placenta It 1s appirent that we are much further along
1 understanding the actions of sterords than we were m
1950 A second example of 1 steroid dependent enzyme sys
tem has been demonstrated by Lewts Lngel He reported
{Conference on the Brologi. Lffects of Steroids Vergennes
Vt Sept 27 Oct 2 1949) that corticosterone and hydrocor
tisone m wmounts so smll as to approach those occurring
paturally in the presence of diphosphopyridine nucleotide
stimulates glutamic dely drogenase Testosterone by itself 1s
meffective m this system but when added to corticosterone
blocks the stimulating action It 1s tempting to speculate
that this mav be the first demonstration of an enzymatic
mechantem that would explain the anabolic eftect of testos
terone The system 1s apparently speafic for active corts
costeroids since the inert 1somers are meftective The enzy
mology of thyroid hormone sy nthesis has also been clarified
still lacking 1s the enzyme which performs the important
function of coupling the two tyrosine rings to produce thy
roxin The enzy me defects in thyroid hormone synthesis like
the enzyme defects of adrenocortictl steroid ~vnthess are
found to have genetic implications since thev are farmhal

Pinpointing of exact mechinisms 1s not hmuted to enzy
mology genetics and immunclogy 1he neuroanatomusts and
neurophysiologists have localized to millimeter areas the
hypothalimic sites controlling the several pituitary hormone
secretions This 15 a long step toward demonstrating the
mechanmisms that coordinate the actions of the body s two
great mtegrators—the nervous and endocrine systems But
the Inpothalamus has no monopoly on endocrme control
The brilhant work of Gorden Farrell has localized to the
pmeal gland the elaboration of a lipid soluble neurohumor
that directly controls the release of aldosterone from the ad
renal cortex

It 15 no longer presumptuous to ask whether neoplasia of
endocrine sensitiye organs may result from profonged strmu
1us to these organs The combination of chromophobe ade
noma of the piturtary and hypogonadism was ascribed in the
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past to crow ding ont of gonadotroplun by the adenoma Now
the question 15 bemng wshed  Can the pitwitary respond by
the formation of in adenomn to long standing gonadal e
ficceney  Turth has produced adenomns of the pituitary
mice by radiotodine induced hypothyrordism These tumors
cliborate large amounts of thyrotroplin wiich merdentally
appears to be free of exoplithalmos producing factor Lywi
dence 1s Jackmg that chromophobe adenomas 1n hypogon
adai people elaborate gonadotropfun A «imifar «ituation s
found howeser in parathyroid Adenomas which have been
found rarels 1n patients with long standing steatorrhea
Since steatorrhea can produce secondary hyperplasia of the
pirathyroid considerable controversy his resulted from the
cuggestion that parathy rond adenomasin patients with stex
torrhea may be more than comnaidental

The exact amuno acid sequences have been worked out for
a number of protan and peptude hormones The beautiful
work ot Sanger w1s appropriatels recogmzed In the award
of the \obel Prize (tus lecture delnered December 10 19.8
1s 1b tracted 1n the chapter on Carbobin drate Metabolism)
ACTH melinacyte stimulating hormone and the posterior
pitwatary hormones hve also been characterized Chemical
modification of thyroxn has led to 1 number of thyroid ana
logs with divergent actions In come the action on the heart
15 increased ey trnodothvronme trine and tetrac wiile in
athers 3t 1s mummized eg triprop and dextrothyroxn
Mimimization of myocardinl action has led to the interesting
observation that by giving thyrouin analogs one ¢in lower
the serum cholesterol level without accelerating the heart
rate Smmilarly androsterone which has alwasvs been con
sidered a weak metabolite of testosterone and from the re
cent bnlliant work of Seymour Lieberman also of dehydro
epiandrosterone can in swtable circumstances lower the
serum cholesterol level

For Iy years 1t has been hnown that the synthetic goitro
gens stimulate hyperplasia of the thyroid gland In switable
strams of rodents these agents can tnduce not only hyper
plasia but tumors which mfiltrite metastasize and can be
transplanted Some of the goitrogenic compounds are given
for other purposes eg sulfonamides for mmfectton One
aminotriazole 1s used as a weed hiller The Great Cranberry
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Scre of 1959 resulted from the detection of amnotriazole
1 the berries That 1t was found 1t all 1s 1 tribute to modern
methods for the chemical detection of nmunute amounts of
materials Pubhc 1an 55929 September 26 1956 (85th
Congress HR 13254) intended to prevent adulteration of
foods prohibits the release of fuods contaming addittves
that are found to induce cancer when ingested by man or
ammal  Certamly none ot us wishes carcimogens 1n our
food Coitrogens however are compounds that when given
m extremely large amounts for extremely long times to spe
ctheally susceptible strans of rodents produce cancers of the
thyrowd but accordm,, to adequate actuarial information do
not do 50 1n man Furthermore the amounts that could rea
sonably be ingested n cranberries are obviously msignifi
cant Greater amounts of naturally occurring goitro,ens are
mgested by people who eat turnips or soybeans (see Thyroid
Gland) A sumilar situation 15 found 1 the use of stilbestrol
to capotiize cocherel or to titten cattle Agam detectron of
minute amounts of e trogen in the meat of caponettes or
stilbestrol treated beef 1s a tribute to modern chemcal tech
nics Estrogens also occur naturally in toods and in this
case published mformation suffices to show that stilbestrol
1s not a carcinogen m man In fact the series published by
Henneman and \Vallach (JAMA 171 1637 1642 Nov 21
1959) and of Mustacchi and Gordan (A Segaloff [ed ) Breast
Cancer [St Lours C V Mosby Company 1958] pp 163
169) suggest that 1n human subiects stilbestrol may frezent
cancer! Meannhile how many hundreds of thousands of
women properly taking stilbestrol for good medical reasons
have been scared out of their wits by headlines? Careful
screemng of 1nsecticades by workers at the Food and Drug
Admimstration has shown that the insecticide DDD causes
atrophy of the adrenal cortex The op dernatne has been
found to be the most effective and least toxic and the late
Delbert Bergenstal of the National Cancer Institute found
that 1t caused regressions of widespread adrenal cancer

The studies of Daughaday and of Slaunwhite and Sand
berg have clanified the mmportant matter of the binding of
cortisol (hydrocortisone) to serum protems and its transport
1n the blood The cortisol binding proten to which 1t adheres
six thousand times more strongly than to albumin has been
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nimed transcortin. heemmeth Savard the enpert steroud chem
15t at the University of Miumi has suggested that 2 proten
carrying cortisol might be called cor tote and af 1t hunds
<0 tightly cor set Cortisol binding 1s mcretsed 1n preg
nancy and after admimstration of estrogens and certam de
matives of 19 nortestosterone Iligh levels i the plisma
therefore probably do not mdicate increased adrenocortical
function but rither mcreased binding protein just asan the
case of thyroid hormone tinding and transport

Perhps the most mportant deselopment m our knowl
edge of adrenocortical discase m the past few years 1s the
tirdy recogmtion that Cushing s disease (ilateral adreno
cortical hy perfunction) 1s often 1ssoctated with pitwtars tu
mors These have been recognized most commonly 1 pa
tients whoce Cushing s disease has been treated by alateral
Adrenalectomy Practically this rediscovery leads us to won
der whether 1drenalectomy 1» really the best treatment for
Cushing s disease not only because the pituitary tumors are
apparently stimulated to grow by this operation but also be
cause 1drenalectomy produces Addi on's disease and 1 hife
ume demand for exogenous corticosteroids Theoretically
this ob ervation 1s a m1jor confirmation of the pitmtary on
gm of Cushing s i ease and brings us full cycle to Harvey
Cushing s mterpretation sn 1932 Ixcept m rare cases
wlhich the disease 13 0 fulminating that the surgeon s hand
1s forced 1t would appear that the therapy of Cushing s dis
ese should be directed to the pitwitary rather than the ad
renal This has long been my personal preference (Gordan
and Lisser Indocriology sn Climeal Practice {Chicago Year
Book Publishers Inc 1953] p 158) A recent personal com
munication from Lowss Soffer reports satisfactory control of
Cushing s disease by pitwtary irradiation umlateral adre
nalectomny or a combinition of both measures in 75% of s
patients A reservatson in thus matter 1s the dingnostic prob
lem of ascertaiming that the disease 1s due to bilateral adre
nocortical hy perplasia and not to tumor though I personally

eliese that this ean usually be done by adequate climeal
chemical and roentgen studies Anather reservation 1s based
on the demonstration by Swedish workers that transplanta
tion of adrenal tissue 1 the thigh muscles at the time of
Iateral adremlectomy supplies adequate adrenal function
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Also from Sweden 15 the demonstration of one of the major
disady antages of mduced \ddison s disease In the 1957 1958
epidemic of Asian mfluenza 5 of the 10 deaths in the city of
Malmo occurred m patients with adrenal mnsufficiency

Murray Barrs epoch making discovery of the chromatm
blob on the nuclear border of cells from females first apphed
to the elucidation of disorders of sex differentiation by Po
lani and his o workers 11 1954 35 now used routinely Until
technics become simphfied 1t 1s not Likely to be supplanted
by the more elegant and definitiy e chromosome counts stemn
mng from the beautiful workh of C L Ford Chromosome
counts have import int chimcal implications smce 1t now ap
pears that the chromosomnl pattern in chromatin negitine
gonadal dvsgenesis 1s \O rather than XY and m chromatin
positive Klinefelter s syndrome 1s \\Y rather than \\
Mongolism s also associated with an abnormal chromosome
which 1s not one of the <ex chromosomes

Tally the careful chinical screeming of androgen derrva
tines by the Cooperatiie Breast Group of the Cancer Chemo
therapy National Service Center headed by Albert Segaloff
has led to important preliminary data Blackburn and Childs
have presented carefully dernved and conservatnvely inter
preted data suggesting that 2 alpha methyldiby drotestoster
one a weak androgen may be equal to or better than tes
tosterone propionate m the treatment of advanced breast
cancer Segaloff has found that delta 1 testololactone pro
duces regressions similir in number to those obtamed by
testosterone propronate \What 1s particularly sigmficant here
1s that delta I testololactone has no apparent endocrine ac
vty It 1s not androgenic 1t does not inhibit ,onadotrophin
output The other promising compound 2 alpha methy!
dihvdrotestosterone does not inhibit gonadotrophin secre
tion either Thus the efficacy of androgen dernvatives in the
treatment of advanced breast cancer appears to be seprable
from their androgemaity and their ability to inlubit gonado
trophtn secretion These are therefore simplv chemothera
peutic agents winch suppress cancer by unknown means
The concept of hormone dependency of human breast cancer
has been dealt a sertous blow by these abservations

As o the past I take pleasure sn thanking the Y ear Book
Pubhshers for 1 relitionslup which has been thoroughly
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comfortable and rewarding, te me To them goes the credit
for culling the great mass of medienl yournals and scemng that
articles of endocrine sigmificance reach me To them also
goes the credit for the superb job of publication to which we
hive become accustomed I wish alco to achnowledge my
mdebtedne s to Miss Frances W etherhold and Miss Dawnna
Renfro for expert editorial and cecretarial aid and to Drs
1 S Edelman Wallace V Lpstein and T'ranais Greenspan
for enitical revien of parts of the manu enpt
GILBERT S GoORDAN
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™ While the exact nature of the hypothalanuc neurohumors imohed m
pituitary secretion has not teen e tabhshed 1t appears that neurohypa
physial hormones may have 1milar effect Since the neurohypoglnss is
anatomically an outpouching of the hypothalamus this sumlarity 1 ot
surprising As will be seen m the charter The Adrenal Cortex the neuro
humor crotomn ha a stimulatory action on that organ which meden
tally 1s al o directly responsive to neurohspophysial hormone  \nother
neurcendocrine tissue the adrenal medally like the hypothalumu and
posterior mitwtary gland 1 responsie to re erpine (see the chajter The
Adrenal Medulla) —Ed

Further Study of an ACTH Releasing Protein from Hy
pophysial Portal Vessel Plasma 1s presented by John C lor
ter and H W Rumsfeld Jr! (Southwestern \Med Schoul)
Blood that accumulated in the sella 1ren of dogs after removal
of the pituitary was aspirated 1he source of the blood was1
part from the hvpophysial portal vessels The pla m was
frictionated by the method of Cohn and hydrocortt one
trented mtact rats were used to estim ite A\CTH relen mgac
vty

The ACIH relcasing actinits of portal vessel pl m1 1s
found 1n the protemn fraction III, Tht fraction contais
threc major proteins with 1<oelectric points of pH 4 4 51 md
66 Starch column electropliorests showed that intermeds tte
peak 2 or a component of this peak was as<ociated with the
actrie substance Moving boundary electrophorests demott
strated a single component with a stipulated mobility mid
w1y between penhs 2 and 3

The activsty of fraction I1Ip was de troyed by mcubation
with trypsin and pepsin and by reflux with 01N \aOH but
wAs stable to reflux 1 01\ HCl \fter dialysis agam t dis
tilled wter for 24 hours \CTH releasing actinity w1 pres
ent 1n the dialysate

The study mdicates that the conststuent 1n portal plh ma
responsthile for ACTH release in the corticord treated rat can
be dissociated from plisma protemns The protan component
described may carry a neurohumoral 1gent which mcreases
rate of release of ACTH

Neurohypophysial Hormones and Release of Gonadotro
phins Lxpertments have indicated that the hspothrlimus

(1) F dx  Iny 649489 4 J 1959
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regulates sceretion of g onadotraphic hormones by the ante
ror pituitary Kecently expermments hve shown that poste
nor lobe catracts ean induce release of corticotrophmn n nor
mal anmmals and 1n hypophy sectomized angmal  wath a
functioning pitwtary graftin the anterior ehamber of the eye
amd 1 ammals with hy pothalame le 1ons Commeranl ant
dwretic preparations mditce sigmficant incretse i thy roidal
uptake of radiotodine 1n normal rat~ but not 1 hy pophy sec
tomized rats Extracts contuming the antidinretic actissty of
the postunior lobe induce wademng of the emphysind car
tilge 1in normal voung rats probably via release of growth
hormone Natural or sy nthetic oxy tocic hormone mav stim
ulate the rcleace of lactogenic hormone

L Martin T Mirt A Peale and S Suto (Unny of Ma
I v estigated the exeretion of unnary gonidotrophin in
ribbits before and after admimstration of different poste
ror pitwitany, preparinons Mean unnary gonadotrophin out
put w1s 000> pg estrone equnilent per dvy per rabbit
without sigmhcant spontaneous day to day or seaconal van
ations After mtrivenous Pitressin or punfied Ivane va<o
pressin tn large amounts unnary gonadotrophins 1ncreased
«aigmficintly  beginming immediately  after teatment nd
lasting some days After Pitocin and syvnthetie oxytocin
were given 1 sharp increase occurred in uninary gonadotro
phins on the next dvy which returned to normal on the 2d
dwv Nesther Pitressin lysine vasopressin nor Pitocn pro
duced any modification of the uterine weight when n
jected subeutaneously into immature female mice indicating
they were not contaminated by pitmitary gonadotrophins

In nonpregnint women unmnary g onadotrophins may re
flect the secretory rate of these hormones by the anterior
pitmitary glind Posterior pituitary hormones may accel
erate release of gonadotrophins from the anterior pituttary
Some known or unknown peptide in the neurohypophysis
and present 1n the preparations used mav be the neurohu
moral substances mvolved in the physiologic regulation of
gonadotrophin secretion

Studies on Mechanusm of Hypothalamic Control of Thy
rotrophm Secretion Effect of Intrahypothalamic Thyroxin
Injection on Thyro:d Hypertrophy Induced by Propylth:
ouracil in Rat Recent studies hate suggested that thyroid

t) JE le 118 45250 My 1939
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hormones can inhibit thyrotrophin secretion only through
a direct effect on the anterior pitmtary and that the hy pothal
amus 15 not responsnc to altered thyrord hormone levels
However hypothalamic lesions can sigmficantly depress thy
roid actiaty Takash Yamada® (Unin of Oregon) injected
025 pg thyronn into the anterior hypothalamus of rats
that were chromically treated with propylthmouracil

In control rats that recen ed propylthiouracil and had in
jections of saline nto the hy pothalamus, thyrowd hypertrophy
resulted In contrast goitrogenesis was completely prev ented
1 7 of 8 rats that recerved thyrowm n the anterior hypothal
amus Adrenal weight increased in all treated amimals Svs
temic injection of the same amount of thyroxin did not inhibit
goiter formation

Histologic examnation of the hypothalamus m both thy
roxin and saline treated rats showed that the tips of the
needles had been situated i the thyrotrophm rea which
hes 1n the mdhine between the paraventricular nucleus and
the median eminence The ciprilary tufts of the hypophy sial
portal svstem 1n the median eminence were markedly dilated
in rats m which thyroid hiy pertrophy occurred Such changes
were absent or minmal 1n rats without thyroid hy pertrophy

The present experiments did not indscate whether the 1n
bstorv effect of mtrahypothalamic thyroain njections w1s
produced by direct action on neural elements in the hypo
thalamus or by diffusion of the injected thyro<in through the
hypophysial portal vessels to the anterior pituitary Other
studtes have shown that equivalent doses of thyroxin 1
jected into either the hypothalamus or the pituitary will m
Tubit thyroid gland hypertrophy Also radiothyroxin dif
fuses rapidly from the site of mjection 1n the hypothalamus
but 1s not significantly concentrated n the pitintary These
facts suggest that receptors 1n both the hypothalamus and
antertor pitwitary exist which respond to alteration 1n the
level of ctreulating thyroxin

ADCAOHYPOPHUY SIS

* Two lines of endeavor arc adding greatly to our knowledge of adino
Iypophysial function. One 15 the preparation of pitwitary hormones from
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“arious species 1 remarkably pure form and the products 1 of specific
antibodies to them Another 3s the thysiologee study of patients with ad
vanced canter or severe diibetes who hve been subjected to hypophy sec

tomy er pitmtary stalk ection in an attempt to alleviate these sersous dis

orders An nteresting observation an hypophy sectomuzed patients s that
same mamtan thyrord function or even develoy hyperthyraubism appar

ently because of autonomous thyrowd alenomas (sce the chapter [hyroil
Gland) Ancther 15 the demonstration that aldosterone secretion may con

tinue or even be augmented after hypophysectomy By way of contrast
suprasellar tumors result in imability to increa c aldosterone secretion after
salt restrichon (1lokfelt ani Luft’ Acta endocrinol 32 177 19:9) Un

u ual causes of | mncluling ¢ f and sar

cordosts have been descril ed That human growth hormone 18 effective 1n
man has now been established The hypercalounc effect origmally noted
by Ikkos anl Luft (Lancet 1 770 Apr § 1958) now appears to result
anly from overdosage “ince administration of large amounts of growth
hormone can result 1n increa ed unnary calaum loss sn persons, without
breast cancer 1t 15 clear that increased calcium excretion cannot be taken
as evidence that growth hormone accelerates this neoplastic prowth.

Of great interest, but too recently published for inelusion 1 this solume
are a number of clinieal apphcations of immunologic assays for pitwitary
hormones At the 1959 Laurentian Hormone Conference Charles H Read
of the University of Iowa deseribed an apparently speafic assay for growth
hortmone based on inhibition of a system using growth liormone-coated
erythrocytes agamnst an antiserum to human growth hormone Antiserum
was prepare | by subcutaneoys admumistration of the Taben human growth
‘hormone preparation to adult female rabtus The anuserum o prepired
mhilats growth hormone activity on the tibial epiphysis of the rat ani
agglutinates tanned sheep red cells coated with growth hormone Read
found no reaction except with the human preparation monkey growth
hormone and as might be expected from the previous studies of W sihelm
fish growth hormone Using inhibition of complete hemagglutination as a
quantaf response he found that the serum of normal children contains
90 600 mug /ml of growth hormone that of a lults 90 400 while i acro
'megaly the value ranged from 500 to 1,200 In $ hypopitustary patients less
than 90 mpg /ml was found Admimstration of 4 mg of the Paben growth
hormone preparation to 3 hapopituitary patients rased the blood lexel to
300 mgeg /mi, Tishman MeGarry and Bech {Proc Soc. Exper Biol &
NMed 102 446 1939) confirmed the findings of Hayastnda and Li that
growth hormone antiserums do not cross react with growth hormone prep
arations from oth r species These techmies will obviously have wide pread
value 1n the measurement of protemn and pept:de hormones —Ed.

Section of Pitwitary Stalk in Monkeys Division of the
prtutary stalk 1s regulirly associated with derangement of
{functions that are dependent on the neuroly pophy sis but not
m those that depend on the pars distalis Ferrets can appar
ently continue normal estrus function after division of the
pituttary stalk and without re establishing vascular connec
tions

R L Holmes L DProdie Hughes and § Zuchermant
(Univ of Birmingham) cut the pitmtary stalk in female
monkey s and separated the cut ends by using a polythene

™ T Fdoc 113303318 My 1959
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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

[
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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 m a
significant proportion of cases diagosis can probably be
establishied before puberts
Six patients were given vanous growth fractions over 4
number of vear without sigmficant effect The 13 who had
hypothyroidism recenned thyvroid but without any marked
change m the chinical condition The 4 with low overetion of
unnary 17 hvdrony cortico teroads and abnormal water load
excretion were given thyroid and cortt ot Water excretion
improved but otherws e there was no benefit Two were ~ub
jectisely improved Three were gnen choriome gonadotro
phin which led to vome testicular maturation and 4 noew
unnary 17 ketosterord excretion and virihzation but the ¢
regressed when treatment was stopped
Most boys were gnen te tosterone Growth spurted
~Tght'was gamed the frime broadened markedlv and mus
cles developed The voice became lower and secondary <ex
ual eharactenstics appeared As much 18 5 m 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 growth wathout vinhization
Treatment with sex hormones h1s 2 dehmite place 1 man
agement of the cluld with hypopituttarism but not hefore
the usual age of puberty In the absence of 1n effectine
growth hormone preparation treatment of choice 1~ substy
tution therapy with testosterone and e trogen smce these
€ e a grow th spurt with concomitant werght gun and vin
ltzation or feminization
> [Worthy of note 1s the well documented of ervatton that 1n childhood
and adolescence severe hyjopuintarism 1s not necessatily associated with
dwarfsm In fact growth may be excessive as a result of the hypogonado
trophic eunuchordism The late Jolin Peters ponted out and it has been
the ohservation of many others “that the damaged pitwitary first loses its
ability 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 1 which <evere malnutrition
with chrome diarrhea was followed by evidence of perma
nent mituitary damage 1y presented by G A Elliott T H
Lothwell A Sandler D Rabmowitz and S Sien® (Tohan
nesburg Gen 1 Hosp ) In both cases though especially in the
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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
ase 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 1 to
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 d

and serial lab v studies
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 prtuitary appeared
to be permanent I have seen only 1 such case although transient hypo
pitutarism  manifested by retardation m growth and sexual development
i children or loss of gonadotrophic function 1n adults ts common —!

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 mn Figure 4 Tins pattent 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

) Am M ) 5 3123 Fr ooy 195¢
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Because depresston of the functions of the antertor prtw
tary s not unifornt after postpartum necrosis there are van
ations 1 the target organ response The LCG scems to re
flect the e changes However they do not appear to be dag
nostic of 1ny particular hormone deficiency and some of
these abnormahities are seen with varying frequency in Ad
dison s disease and primary myxedema

Hypophysectomy during Pregnancy in Patient with Can
cer of Breast Case Report with Hormene Studies 1s pre
sented bv B Little O W Smith A G Jessiman H A
Selenhow W iant Hoff J M Egln and F D Moore®
(Boston)

Woman 37 25 weeks pregmant had climesl signs of metastatic
breast carcioma Hypophysectomy was performed Duabetes mnsip
1dus developed s expected She was discharged and medicition con
sisted of 75 mg cortisone and 90 mg desiceated thyroid daily Pt

@) J Cl Edoc 11845443 My 1953
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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 Chmueally she
showed the features of prtuitary 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

Y 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 fairly typical £CG 1»
shown i Figure 4 This patient had had a postpartum hem
orrhage from retamed placental parts at age 34 The tracn,,
was taken at age 40 before the start of replacement therapy
Ty Am Hat] ss231 38 Flu y 1958




ADINOHY POT HY SIS 21

‘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
wrradiation In 3 patients diabetes mn 1pidus developed None

showed signs of panhypopitwitarism  With radiation levels
T C P srIBITL 5%
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ressin® tannate n o1l 3 3 umuts 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 adrenil insufficiency and chem
1cal evidence of complete Ick of endogenous adrenocortictl hormone
developed Premature uterine contractions began 2 months after by
pophysectomy and the membranes were artihciatly ruptured Libor
was characterized as strong with unusually long contractions und
atter 12 hours libor 1 % Ib mnfant was delnered uneyentfully with
out anesthes11 Durmg labor the mother recenved 100 mg Isdrocor
tisone intrvenotslhy  \fter delivery thyrowd and cortisone therapy
were continued at the previous dosage but Pitressin® gradually be
came unnece sary as the dithetes msipidu  ameliorated There was
no nulk secretion On the 11th postpartum day pulmonary 1nfection
developed and the condition of the patient gradually deteriorated
She died 1 month later ot pneumoma

At nutopsy adrenals ovarie  pancrets and thvroid were atrophic
and 1o prtwitary tissue was found Microscopic exumination revealed
molution of prelactating breasts nd atrophy of brea t fisste The
only residunt exteinoma was 1 small mass 1 an axallary node

Placental function was not altered after hypophy scctomy
as deterrmined by urtmary excretion of chorionic gonadotro
phin estrogens and pregnanediol Aldosterone excretin
serum thyroxin binding protem concentration and the eled
trophoretic pattern of serum protem were also unaffected
Serum protemn bound 1odime levels studies of corticosteroid
metabolism and glucose and insulin tolerance tests mdicated
deficiency of replacement therapy at o1 weeks of pregnancy
Temporary discontinuance of corti one and thyvroid therapy
were followed by adrenal msufficiency  Subsequently there
were urmnary findings of placental farlure and prematurc
uterine contracttons There was a drop 1 serum total pro
temns with lowered albumimn and elevated gamma globulin
ratios In the early postpartum period during mantenance
therapy with cortisone and thyroid signs of adrenal msufh
ciency di appeared glucose tolerince became normal and an
sulm tolerance test elicited the expected reaction

17 Ketogeme Steraid Excretion in Obese Children before
and after Werght Reduction Four cases are described by
Harold Cohen? (Sheffield Royal Hosp ) Urinary excretion
of 17 Ketogenic steroids n excess of normal for the patients
age was mtially present in all This became normal after
wei ht reduction due to dietary re triction In ] patient this
phenometion wis observed twice

To3 P e M J 1638688 W 1958
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nonreactive phase each expersment m which human serum
plus ¢ trone and progesterone were injected w1s controlled
by setting up 4t the same time 1 group of totally hypoplys

ectomized weanhings wlich were given prolctn plus ¢s

trone and progesterone A satisfactory mammary growth
response was mduced in Al such control  and 2 ymslar but
less antense respon e was obtamed m all the mice when hu

man female serum was substituted for the prolactin of this
hormone combination These experiments suggest that
the mammotrophic hormone 1s produced by the anterior
pituitary

> [\ major problem in the evaluation of reports dealimy, with quantitatine
as ay of lactogemie hormone 15 the difference 1n enterz usei Bahn ani
Bates (J Clin Fnlocrmol 16 1337 1956) have demanded hustologic evi

dence of lactogeruc actinity which in the ca ¢ of the pigeon s crop inclules
cytoplasmic basophilia By thesr criteria lactogenic_hormone coutd nnt be
detected 1 the blond or urine of human subjects —I'ds ]

Effects of Peserpme ont Prolactin Content of Rabbit Pitw:
tary Joseph Metes® (Michiyan State Univ ) reports that
one intruvenous mjection of 1 myg reserpine/hy hody
weight imnto 5 mature female rabbits wlich were then halled
1week later resulted m 1t least a fivefold ynerease i pitm
tary prolactin content over that in 5 controls There was ne
evidence that reserpine induced mammary growth or lacta
tion Subcutaneous injections of 02 mg estradiol duly for 10
days into 6 rabbits ehicited 1 week later at feast a 10 fold
increase in pituitary prolactin content shght growth of the
mammary duct system and no milk secretion When estra
diol treatment was followed by one intravenous mjection of
I mg reserpine/hg body weight and the 6 rabbits were
Lilled 1 weel later pituitarv prolactin content was at least
16 times greater than in controls This was accompamed
by considerable lobule 1lveolar development and a limited
amount of rmlk secretion m ail 6 rabbits This suggests that
the presence of adequate maimmary tissue 15 essential for the
prolactational action of reserpine m the rabbit

Reserpme or chlorpromazine fuled to mduce lactation
when mjected into mature female rats for 20 davs and they
id not increase milk production when mjected into partur:
ent lactating rats or 1nto goats during the declining phase of
lactation Therefore 1t appears thit a species difference
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of 26000 rad and over 3d 4th and 6th crantal nerve palees
were noted At autopsy prtuitary damage was discernible
gros Iy i patients who htd recerved 20 000 rad or over my
croscopically lustologic damage was present in nll patients
who had recenved over 20000 rad Typical of lugh dosage
proton irradiation effects was a prtustary remnant reduced to
« membranous hmng of the sellh 1 mm thick with sur
rounding normal bramn tissue Such an effect 15 1llustrative
of the particular whvantiges mherent in this method

Licrocenic Horaone

Mammotrophic Hormone in Serum of Healthy Women
was found 1 5 cases by Geoffrey Hadfield and Stretton
Young (Loudon)

Merrop —Totally hypophyvsectonnzed weanling male mice were
grven by subcutaneous myectton 01 ml human premenopausal se
rum plus 012> ug estrone 1nd 07> my progesterone twice daih for
3 div  Mammary rowth response was estimated by counting the
number of large deeply staimng club shaped swellings ( clubs ) at
the duct ends of the mimmne and caleul sthing the mean number of clubs
per glind No structure haing 1 divmeter less than twice that of its
pent duct was cotmted 1s 1 club

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

Admunistration of estrogen and progesterone wlone does
not induce sigruficant mammary growth response provided
the hy pophvsectomy 1s proved to be complete by serially sec
tioning the sella A smular negatn e result 1s obtuned when
totally hy pophs sectormized weanling male mice are given
prolactin alone for 5 days However the 1igor of the mam
mary reactions observed in these control mice mn which 2
relatinely nsignificant fragment of anterior pituitary Was
left behind was 1mpressive especially if the fragment con
tamed cells with eosimophilic cvtoplasm

Prolactin plus estrogen and progesteront marmably tn
duces mammary growth re ponse 1n the totally hypophysec
tomized small mammal and at optimal dose levels in reactive
A G male weaphng mice thus response 15 often spectacular
To chimmate the possibilits in the experunents reported
that the mice which had been g1nen human serum were in 1
= Is t156856° M 1 1958
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nonreactive phase each experiment m which human serum
plus estrone and progesterone were mjected was controlled
by setting up at the same time a group of totally hvpophss
ectomized weanlings whicl were nen prolictin plus e
trone 1nd progesterone A satisfactory mammary growth
response was mduced m all such controls and 1 simular but
fess sntense response was obtamed in all the mice when hu
man female serum was substituted for the prolictin of this
hormone combmation These experiments suggest that
the mammotrophic hormone 1s produced by the anterior
pstartary

> [A major prohlem 1n the evalustion of reports dealin, with quantitative
assav of lactogenic hormone 1s the difference m criteria used Rahn anl
Bates (J Clin Endocrinol 16 1137 1956} have demanded hustalogic esn
dence of lactogenic activity which in the case of the pigeon s crop includes
cytoplasmyc basophilia By thewr eriteria lactogemce hormone could not be
detected m the blood or urme of human subjects —Eds ]

Effects of Reserpine on Prolactin Content of Rabbit Pitu:
tary Joeeph Mestes® (Miclngan State Univ ) reports that
one mtruenous myection of 1 mg reserpime/hg  body
weight into 5 mature female rabbits whuch were then fulled
I week later resulted in 1t feast a fivefold increase in priws
arv prolactin content over that in 5 controls There was no
cvidence that reserpine mduced 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
increase m pitmtary prolactin content shght ¢ row th of the
mammary duct system and no milk secretton \\ hen estra
diol treatment was followed by one intravenous myection 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 i controls This was accompanted
by considerable Iobule alveolar development and a hmuted
amount of milk secretion in all 6 rabbrts This sugaest> that
the presence of adequtte mammary tissue 1s essentral for the
prolactational action of reserpine m the rabbit

Reserpine or chlorpromazine futed to mduce lactation
when 1njected 1nto mature female rats for 20 dass and they
did not mcrease milk production when myected nto partur
ent lactating rats or into s,0ats during the dechiming phase of
Iactatton  Therefore 1t ippears thit 1 species difference
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euists 1 the ability of these drugs to influence prolactm se
cretion and perhaps other hormones which re, ulate mam
mary growth and lactation

NEUROHY POPHY SIS

» Disturbances of water metabolism related to adrenal insufficiency aldas
terone excess or admunstration of other adrenocortical sterod ~are wn
cluied in the section on The Adrenal Cortex— Ed

On Nature of Oxytocin and Vasopressm from Human P1
tuitary Albert Light and Vincent du Vigneaud?® (Cornell
Unnv ) report comparison of pressor antidiuretic hormones
and oxytocm of humans with the hormones 1sol1ted from beef
and hog pituitiries It has been <hown that beef and hogvas
opressins difter from one 1nother 1n one amno acd re 1due
the beef vasopressin contaming argimine and the vasopressin
from hog pitutaries lysme Arginine vasopressinis the ¢y clic
disulfide of 1 cy~temy11 tyrosyl1 phenylalanvl ! glutammyl
Tasparizivl 1 eystemnyl 1 proly] 1 arginylglycinamide by
sine vasopre sm the lysine residue occurs 1n the place oc
cupted by arginme Ou the other hand ox)tocins from the
two sources appear to be rdentical and differ from vasopres
sms 1 having an 1 oleucine restdue 1n place of phenylalanie
and a leucme residue i place of arginine or lysme The ratio
of pres or antidiuretic potency 1s 1 1 for arginme vasopres
sin and 6 1 for fysme vasopressin

Human pituitaries were desiccated partially punihed and
finally punified chromatozraphically The behavior of the
purified components on 1on exchan e chromatography pa
per chromatography and paper electrophorests indicated
that they possessed ovytocic properties 1dentical with those
of beef and hog oxvtocm and with those of argimme vaso
pre s The ammo acid composition of oxvtocn wnd vaso
pressin 1solated from human pituitaries revealed that these
substinces are 1dentified 15 oxytocin and argimine vasopres
|an

Etiology of Toxema of Pregnancy Inveshgahon of An
ndiuretic Polypeptide m Unine 15 reported by Jacques I
Ty Foc S Fp D1 UM 96 6% xSy 1959
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Lous and Ingebory 1 Dobler I cessive weght gam or
sudden dretary changes with alt and water retention may
be etiologic factor  po «1bly under the influence of hormaonal
disturbances m tosema of pregnancey The e disturbances
mught be excess corticotrophn from the anterior lobe of the
hy pophy s1s or ¢xcess anudiuretic hormone from the po te
rior lobe In some patients the disturbances mi,hit be related
to mncreased <ensiinaty to tovemir under the mflucnce of
gonadotrophic hormones There 15 1l o evidence that pla
cental 1nd renal wchenna ire mvolied 1 trigger mecha
misms and m establishing a vicions cirele m producing and
maintatmng the toxema

The authors used two dimen 10nal paper chromatography
to ms estigate the presence of an antidiuretic substance 1 the
urme 1 21 patients with severe tovemia of pregmaney A
polypeptide 1dentrcal wath that described a~ antidiurctic by
others was demonstrated 1 the urnme of all but 3 patrents
and was present m only 1 of 16 controls This polypeptide
was also found 1n the urines of 1 woman and 3 men with
nephross and i 2 of 3 commercrl po terior prturtary ex
tracts

It was al o found that the antidiuretic polipeptide was
contammed 1n apparently high concentrations 1 3 different
commerct] preparations of corticotrophin The poly peptrde
remaimed 1n the urme for vanable periods after delivery m
il 14 patsents on whom follow up chromatographic studies
were made after climical signs of toxemua had disappenred
In some 1t was still present wechs or months afternard Itis
concenvable that st might be present before the des elopment
of toxenna and might represent n mcreased susceptibility
of certan patients to toxenna

Production of Hypertomic Urninte in Humans in Probable
Absence of Antidiuretic Hormone (ADH) has been liown
by Charles kK Rleeman Morton H Maxwell and Robert
Rockney® (Unnv of California I o Angeles) corroborating
ammal experiments by others In such studies sharp reduc
tion m the glomerular filtration duning water drurests has
been shown to produce hy pertotic urine Thus 1t 1s concerv

able that the primary function of ADH 1~ to allow back dif

(D T AL nap3 osssar My 19se
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fusion ot water when solute 1s nctively reabsorbed m the
pennltimate pottion of the distal tubule permitting delnvery
of a small volume of 15osmotic flurd to the final segment
w here hy pertoruc urine may be tormed
MeTiop —Two pitients aged 25 and 27 with dinbetes mnsipidus
e
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Were muntuned in positive water balince by glucose fusion After
a con tnt rate of unntry How was oltained m horizontal py ttion
the patients were elcvated to 43 degrees for several 20 minate urine
coflection periods [hen hexamethonmum was infused inteayenously
slonly until sustained lowcring, of the Womd pre sure occurred  \fter
completion the subjects were lowered to hanizontal posttion an 1 un
nary collections continued for 6 8 periwl O mollity of the ph ma
nd urine was determined by cryomictrie methods  glomerular bltra
tion rate ws es aluated from inulin clearance

Elevation from honzontal position to 45 deg, rees was asso
ertted with gradual dechine i the glomerular filtration rate
and urine flow with shight increase m unne osmolality (g
3) Almost stmultineoush with the ststuned hypotension
the glomerular filtration rates decreased precipitously to be
low 10 cc /mimute and urnary flows decreased to below 0>
cc/minute In both subjects unoary osmolahties rose
promptly and strihingly to hypertonic levels (573 and 763
mOsm /L respectively) Normal values were regamed
subsequent to termination of the hexamethomum miusion
and return of normal blood pressure

Reduction of blood pressure to levels barcdy consistent
with continued ¢ lomerular perfusion and filtration 1s Appar
ently shown 1n thes study to be associated with production of
hypertomic unine 1n 2 patients with assumptively total dia
betes insiprdus [ he results support animal experiments that
suggest that ADH 1s not essential for production of hyper
tonic uryne
> [This extremely
man of the mechanism d by the ingensous of Ber
finer and Davidson (J Chn Endocrmol 36 1416 1957) It rai es the
theoretica] question of whether diabetes mnsipidus can be diagno ed i the
absence of hyposthenuria For practical purposes I believe 2 urnary specific
gravity of more than 1006 virtually exclules the diagnosis —Ed

Hereditary Drabetes Instpidus Review of Literature and
Resume of Personal Observation are presented by G Bogdan
owiez’ (Umn Sunt Prerre Louvun Belgiem) Diabetes
msiptdus 1s not always acquired but may occur 1n a congent
tal and famibal form first described by Lacombe n 1841
Since then a number of familtes have been described some
studied by succeeding physicians for up to 7 generations
From the hteriture up to 1956 the wthor compiled reports
on 51 famihies which mclude 450 persons with the disease

It has been suggested though not aniversally accepted

@A etk 118495507 Tlva g 1957
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fnsion ot water when solute 1> actnvely reabsorbed m the

penultimate portion of the distal tubule permitting deltvens
of a small volume of 1sosmotic fluid to the final segment
where hy pertonic urine mas be tormed

Aernap —~Two pitients agud 2 and 27 with drabetes siprdin
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tar nucler 1l o howed definite but le - pronounced cell lo
The mtenor comm sure show ed inerese m wize antd number
of 1 trocvte  indicating, rerctine Lhost  but myveln stam
showed no apprecitble tiber loss The postenior pitutary 1p
peared entirels normal gro Iy but with Comon s aldehvde
fuchamt stun no neure ceretory granules were demon tra
ble Dsagno 15 was chromie degencrition of the suproptic
and paraventricnlar nucler of undetermined cuse

In 1 second €1 ¢ most of the nerve eddls m the supravptic
nucleus had disappearcd and numcrous enlrged 1strocy te
were noted throughout the nucleus Moderate cell loss and
astrocy tic merease had occurred i each parnventnenlr nu
clen  The posterior mitwitary was small and atrophic but
showed no i tologic changes by routine stunm,, technics
The Comor technic was not used

In the third cace 1 which autopsy was done 20 y cars pre
viotsls when the supriopticohy pophy«inl tract and supra
optic nucleus were not studied the si,mficant finding was
rtroply of the posterior pitwatary with mantenance of a nor
mnl histologic pattern and 1b ence of gro s brun lesions

Blotner considers that idiopathic dinbetes 1t apadus 1s 1
system discase due to pnimary degeneration of the supraop
ticoly poplnsial sy stem withont obvious reason WWhy the
degeneration 1s linuted to this area 1s unhnown

Addison s Disease and Diabetes Insipidus  Report of Case

dary to M B 3 Caranoma 10 Years

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

NI 58 had an upper ruspiratory infection with cough recursent
sevcre abdommal pain excessive thirst wnd urmary frequency 9 years
after right total pneumonectomy for primary broncho,,enic carcinoma
ongmating 1n the r1ight lower lobe (epidirmord carcinoma) He was
hospitalized 6 months Iater because of persistence and recirrence of
the complamts which al o included weakness dizziness and vomting
Severe sharp pn occurred explossely i the right upper quadrant
and the right costovertebral and night loin area associated with clulls
“nd ferer that would 11 t thout 24 hours Exertional dyspnea was
evident A chest x rav showed the medsistinum completely di placed
mto the right henuthoraix The left lung howed compensatory em
physema The alkaline phosphatase level was elevated On discharge
1 month later he was free from eduma nd w1s mamtained with hy
drocortisone nd prtwitary fowder extract Din,mests wa  adeenal

() AMA A BTt Md 10 48483 Sept mh 1258




28 LN\DOCRINOLOGY

that three forms of the discase be distinguished Two char
wcterized by bihity to respond well to treatment with ante
rior prtuitary extract differ m that one form appears to be
transmitted by a domimant gene 1nd appears equally 1n men
nd women The nuthor describes a famly m which 5 gen
erations included 10 members with the disease equally &
vided 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 transmitted by a sex hinked recessive gene The
third form of the disense his been referred to as nephrogenic
and 15 not wfluenced by admuustration of antidiuretic hor
mone Though the pathologic atomy 1 the prtwtary tvpe
18 consi tent with the suggestion that the disease 1 due to
congental v olution of the supraopticopituitary system re
sulting in deficient production of antidiuretic hormone no
defimite Je 10n of the pitwitary or hidney can be as<oerted
with the nephrogenic form of the disease

Symp oms 1re similar m the three forms  poly dipsia poly
ur11and mability to concentrate urmarv constituents On the
average 24 hour excretion may be 6 12 L though there 1<
great indimidual varation Limitine flud mtake does not 1p
preciabl reduce excretion and leads to dehydration and 1s
<octated hfheulties Thus mfant mortality 1s high due to the
dehyvdration tttendant on other illnes es which limit flind 1n
take Af ernge 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 1n later hife
» [The que tion arises whether some of the 51 famihes afflicted with dia
betes msip dus which have been reported over the years may not be related
Tn a sl r report of famlial sexual precactty m boys ( Pediatrics 9 682
1952) a photograph of an x ray bearing mtials of one of the patients re
sulted i nncovering 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 Harrv Blotner® (Beth Isrnel Hosp Boston) revtewed
qutopsy hndings m 3 cases of 1iopathic diabetes insipidus

In the first case (woman 87) 1utopsy showed marhed loss
of nerve cells tn the supraoptic nucler 1n whch hardly any
character: tic nerve cells were present and a considerable
degree of Jocalized astrocs te probiferation The paratentrient

() Memt ) m7191 00 My 1958
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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
msufficiency

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 sncrea 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
libtdo was normal Thysical exanunation showed normnl 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 bhy d Is on c d g of

T
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 eyen though diabetes msipidus 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 hypothalamic lesion di
abetes insipidus and hyperthyroidist >

At onset o hepatitis the polyuna (810 L.) began to decretse
@ Nwy kjMdss Jiv1o19se
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m most patients mcrcased output was chiefly obtaued by
an merease m stroke volume 1n 2 the heart rate was primart
Iy 1creised The arteriosenous oxygen difference and mear
pulmonary artery pres ures at rest ind during esercise were
normal The mean brachil arterinl pressures at rest were
normal to high but the _roup mean was normal During ex
ercise the systolic pre sure rose m 11l patients 1 whom the
cardie outputs were sigmificantly mereased 4nd diastoli
pressures rose m o tell m 2 and did not change n the 2
without sigmificant mcrease m output The shight mcrease 10
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 decrease n
resistance occurred with exercise

The cardiac silliouette was enlarged m two thirds of the
patients Catheterization data (shghtly higher nght atnal
and nghtventriculrr end diastolic pressures and the presencc
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 pertcardial effu ton
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 m 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 caused no difficulty by Ld
ward L Wallach Glenn D Lubash Burton D Cohen and
Albert I. Rubm® (Cornell Umv )

The complication seemed related to mitial vigorous treat
T JAMA 16719119 Az 16 195¢
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<orption of radioactne Bi wa noted with and sithout
added mtnmste factar In 1 patient fter 15 months of thy roid
therapy weah actinty of intrinsic factor 1ppetred L normal
Schilling test could then be shown after addition of mtrimsic
factor In another patient an mcomplete hemitologic re
sponse noted after admim tration of Iner extrict (hemo
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globin 95 Gm /100 m!) w1 conwiderably mmproved by ad
ditton of thyroid sub tance therapy (hemo_lobm 13 Gm/
100 ml )

The anema of thyroid defictency mav result from direet and
direct factors The direct influence 15 more common Thy
roid hormone exerts 1 sustaiming mfluence on the marrow
which helps to mamtam normal cellylarity In hypothyrond
s marrow metabolism s often reduced with resuttant
hypoceltularsty and decrer ed need for vitamm By Con
Jecturally hypothvromdi m mav 1l o affect cellular metabo
Lism of By causing macrocy tosts but not me,,aloblisto 15
In other mstances 1 an unespluned mauner hyvyc thyrord
1sm may lead to moderate or marked decren e in intestm il
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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 therr renal function was mmpaired 1t was not ¢
niously 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

S m ] M d 26578548 AL 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 B, causing macrocstosts but not megaloblastos
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 secretion of mtrmsic factor or
a local intestinal block or both may be present These patho
phy siologic processes which may participate in the anemas
associated with by pothyrordism are summarized m Fiure 8

Neurclogic Mamfestations of Myxedema Stewart N\
Nichel and Boy Frame® (Henry Ford Hosp ) reviened the
records of 100 patients with myvedema and found the nen
ous system to be significantly myolved Some of the major
and intial mamfestations are neurologic 1n onigin (table)

Cerebral function 1s markedly altered syvmptoms ranging
from aniety and depression to severe schizoid 1nd manic
behavior Hallucinations miolving sight sound taste and
~mell have been noted Orgamc mental changes are often
resistant to average doses of thyroid and as much as 9 ar
daily 1s required by some patients for improyement

In all the cases reviewed the coma of my vedema occurred
only during winter suggesting that environmental cold 15 a
precipitating factor In the past the prognosis in coma was
poor and i most cases irreversible Avatlability of the rapid
Iv acting thyrord preparations such as | truodothy romne
which returns the metabolic rate to normal within 24 hours
may alter the prognosis in such cases

Abnormal reflexes m myxedema are stnling but the
changes are not those usually seen in peripheral neurttis
Reflexes 1n my xedem1 are nsualls prompt and actine with
1delay ed relaxation phase In penipheral neunitis reflexes are
absent or depressed with no alteration 1 the contraction or
relaxation phase The abnormalities in reflexes have been at
tributed to abnormality 1n the contractile substance of the
mdividual muscle fibers Subjectine sensory complamts
myxedema are pronunent but out of proportion to objectine
findings Subjective weakness 1s also present but there 15
httle evidence to mndicate objectnne motor deficit Cerebro
spmal fluid proteimn 15 increased probably constituting an
other mamfestation of the incre1 ed capillany permeabilits
n my xedema

One predonmmnant feature of myvedemn 1s the tendency for
v sedematous collections to ocenr mn vanous tissues most
commonly about the eye~ but al o1n serous cavities suchas
the pericardium and pleura Some neurologte simn couldl
T v w v 5UES1 T 19%R



LIYTOID CTAND

3 — wdod g
<6 - w gs and &
45 15 ~ & wt 0. $9 P 1
201 ol e v ol -ab ©dd $3 g3 jo
b - frel [ pad oty
PRI IR [t o6 07809 wodw &gy
o1 %it 0L e P a 3T m ,ﬁﬁn
T oSF  alit et o gy
3 owuy g P sy wiooam FIS TS :,éw
wwp a1 s 20851 ss0q g P o16= & o
pa dqg 20$—0L 1 dea o8 .001-16 § = 1s
i 2 o8 249 By 59 00T L .M.. 3
wopy ~1§ 99 s PP wNET - 001 a 4
Mo o oes s - ———
S popodiy fp s P woly .5 ;.- Py by
fiouwog 1w d wany o Sowasuns 0

IR 2 AFIOE 14N H0 AAEST I15 YRIAINL AT SNOLLVL TNV

result from simylar mterstitial accumul tiion m the nervous

aystert ot they nught he secondary te changes 1 cerebral

vaseular dynanucs Another pos ible mechan m s mterfer

[hyronm 1y 4

with the function of enzyme ystems
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cuenzyme m the important oxidation reduction pathways
Any decrease of thyrotd will imat the amount of the enzyme
nailable Since importint enzymes such as succinoxidase
are depressed 1n the tissue of patients with myxedema and
since the nervous system depends on these owuidative en
zymes for normal metabolic actnty a deficiency would
terfere with nervous tissue function

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

On electromyography with coavial needle electrodes clas

1c signs of partal denervation (spontineous fibrnillation nd

reduced motor unit actinaty) were noted mn 5 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 mterosseous muscle which
~ometimes recenes fibers from the median nerve No gen
eralized abnormahity of nerve conduction was noted but
Wlowed conduction 11 the median nerve 1t the wrist was often
demonstrated

Climical and electromyographic findings indicate that the
neuropathy 1s restnicted to that part of the median nerve
istn] to the wrist comparable in every way to the common
carpal tunnel sy ndrome 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 prescuce of neuwropthy
and seventy of mysedema but 1 clear relation was e tib
li~hed between climical re ponse to treatment of myxedemn

1y la 113601363 < 1959
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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
nunation of untreated uncomphlicated myxedema

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 smooth 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 impalpable with apex rate 60 and
svstolic blood pressure 100 mm Hg Serum values were  hemoglobin
84 cholesterol 200 and ure1 43 mg /100 ml  and sodium 152 po
tassium § 1 and chlorides 69 mFq /L. The FCG showed low voltage
complexes in all Jeads

Treatment consisted of nursing between blankets with no external
heat 003 mg ! truodothyronine intravenou 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 m, romne 1k 1y T

100 F 36 hours after hospiialization She was thea grven 50 mg cor
tisone orally every 6 hours She relapsed into coma 12 hours later but
recorered after recening another (108 mg triodothyronme 1ntra
venously She then made an uneventful recovery at first on I thyroxm
sodium orally and later on thyrod

The fact that the pitient responded agan to truodothvro
nine intravenously after lapsmz mto coma 2 second time
and that she remained greatly tmproved on thvroid alone
for 3 months shows that this was trite myxedema and not
hypopituitar1 m This 1~ the second reported case i which
a patient suriived over 3 months

Hjy potherma in itself 1s indication for immedate treat
ment Application of external warmth is unwarranted Thy
ro1d hormone should be gn en 1n dosage related to degree ¢ f
hypothermmr  Intravenous fwd  <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 physiologic 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 Brit: h Isles and that all 3 survivors of thr comyglicat on have
been seported from there It 1s al o curtou that sn th m ¢t advanced

y Bt M T 1481146 N B 198
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form of myxedema the only surysvals have resulted from admimstration of
heroic doses of rapidly acting thyroidal substances such as truodothyronine
tritodothyroacetic acrd and tetraiodothyroacetic actd I know of myocardial
nfarcts precipitated by this form of treatment but it 1s possible as Mac
Donald suggests that i myxedema coma the low temperiture result 1
better tolerance of these agents —Ed ]

SupicuTk THYROIDITIS

Subacute Thyroiditis 1+ a well defined clintcal entity but
1ts causes hive not yet been suffictently elucrdated In the
expertence of M Leffl owatz and M Trolich® (Petah Tik
vah Israel) with 45 pattents (27 women) upper respiratory
ntections did not precede the appearance of local signs of
inflammation of the thyroid The patient s description of the
sensation 1n the throat suggested pharyngitts or tonsilitis
but the pharynx and tonsils were usually normal

The most important symptoms at onset are In~situde low
grade or septic fever and profuse persprration Later pan
develops 1n the region of the thyroid which mv radiate to
the mandible and/or toward the ears the thyrord atself
becomes tender and swollen

The erythrocy te sedimentation rate 1s of great diagnostic
mmportance It was conswderably increased 1 all these p1
trents erly m the disease and was usually more than 50 mm
and frequently more thin 100 mm (1st hour Westergren)
In the presence of a normal or only slightly elevated edt
mentition rate the diignosis of subacute thyroiditis 15 most
mmprobable despite suggestive local findings This test al<o
serves as an mdicator of recovery or relapse

Low radioactine 1odine uptake in the face of normal or
elevated protemn bound 10dme 15 dragnostically significant
The alpha Jlobulin fraction another indicator of protem
hound todime according to recent reports was elevated 1n 1
of 6 patients 1n whom 1t was determimed

The most effectiv e therapeutic agent was cortisone though
some relapses followed 1ts use

Tyransitions to other types of chromc mflammatory ds ease
of the thvrotd gland such as Hashimoto s disease or Riedel «
struma have nat vet heen observed nor has thyrotoxicosts
or hypothyroidism appeared
ST A M1 0 t1 16158159 T A g 1957
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Thyrotd@ Function and Metabolism of Iodine mn Patients
with Subacute Thyroiditis Subacute thyroiditt 1> puzzhing
m etrology and pathologic physiology Tests of thyvroid func
tron are paradoxic Thyroid uptake of radiowodme 1s charac
tenistically dimmrshed wlhereas concentration of arculating
hormone sodine and BMR may be increased decrensed or
normal Imparred formation of new hornione and passage of
pre formed stores of hormone through disrupted folhicular
walls snto the arculation would explain these results

Sidney H Ingbar and Norbert Iremkel* (Boston) ver:
fied this hypothesis 1n studies 1n 10 patients Lach had the
usual tistory and physical findings of subacute thyroiditts
viz pamn 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 mncludmg nervousness
mcreased sweating and werght loss

The 4 and 24 hour thyrordal uptake of radioiodime was
greatly decreased durmg the actne mflammatory phase
Since 9 patients dented taking any 1odie the 10dide stores
could not have been abnormally Inrge Thus the dimmished
percentile accumulation of 10dine by the thyroid glands was
a reflection of dimimished synthests of new hormone Sig
nificant quantities of butanol extractable radioiodinated ma
terialy were found 1n the serum of each patrent with actnve
subacute thyroiditis mdicating that despite the marked re
duction 1n thyroidal uptake of I'¥! some organic rodination
presumably thyroidal was occurring In contrast with nor
mal persons the butanol extractable 113! concentration de
chned during the 24 72 hours after admimrstration of radio
todine and desprte marked reductiont n uptake by the thy
roid gland the absolute value of butinol extractable I*%
w1s normal or mnereased 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 brosynthests Release from the in
flamed gland of abnormally large quantities of pre formed
hormene and increase i crreulating protemn beund 1o0dine
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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 4 maxmmum 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
rorditis Studied by Radioactive Iodine P Cecrmak ind A
Harell Stemberg® (Tel Hishomer Israel) studied 10 pa
tients by repeated I'*! tests The first was performed 10-60
daye after appeirince of symptoms Tests were repeated
every 15 30 duvs during the hrst 2 months wnd 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 with release of stored
hormone mduced by the inflammatory invasion Asawon ¢
quence the PRI 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 crea 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 severe 15 mod
erttely ~evere and 30 mild The cniteria used were protun
bound sodme (PBI) BMR (on 1 few) thyroadal 1" up
take and chmieal appearince Tour phases of the cvere
disese could be discerned an nutial thyrotoxic phase which

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

pothirad state followed by recarery Serum PBI was ex
tremely fugh 1n severely 1ll patents dunng the toxic phase
whereas thyvrowd uptake of 1" was 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 anily
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 ~ severehs 1ll patients returned only to the euthyroid phase
and did not become hypothvrord In those m whom hypo

thyroidism developed the PBI fell as low as 06 pg /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 thyvrowd
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 ™31 was
usually depressed for several weeks

\ rays (200400 r) and cortisone ameliorated svmptoms
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rapudly but did not awert the phase of temporary hypothy
roidism 1 the extremely severe cases and 1t 15 difficult to be
certain whether the total duration of thyrowditts was short
ened

RecuraTioN oF Tuyrom Horvonr ActiviTy

138! Metabolism 1n Thyrotd Slices of Patients with Van
ous Thyroidal Disorders was studied by Otto P Schumacher
F Raymond heating Jr and A Albert” (Mayo Cline and
Tound ) Slices of thyroid tissue obtained 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 containmg I3 The metabolism of
113! was expressed 1n terms of the clearance of 1131 by the
shice trssue medwuum (T/M) gradients abilsty to bend rodine
m organic form and ability to discharge accumulated 1%
m response to thiocyanate both in the unblocked state and
after blocking with methimazole

Shices 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 gorter 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 1n 5 cases
thiocy anate did not discharge I*3 from the unblocked shce
and 1n 3 ca es thiocyanate was ineffectny e i both the blocked
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aud the unblothed slice Three of 4 thyraid caraimomas
metabolized 1130 1 the same mauner as did normal tissue

m the fourth howover aceumulation of 171 followed the
pattern ob erved i Graves dy ease though 1t was less
tense Ilnocyanate did not discharge I3 from <hices of the
first 3 carcmomns but did o readily from the fourth or by

perfunctiomn,, tissue Shices from patients with Hashimoto s
thyrordhitis were hyperfunctional with respect to 1'% metab

ohim but less o than shices from patients with Graves
di ease Thiocvanate snduced sub tantial losses of ' from
either blached or unblocked ti ue Tissue from 2 pauents
with granulomatous thyroiditi <howed values of 1'% me
tabolism like those of normal tissue except for the extremely
low content of protemn bound 13

Effect of Epinephnne and Norepephrine on Acute Thy
roid Release of Thyroid Hormones was studied by Norman
B Acherman and Walter L Arons® (Univ of Pennsylvama)
who carried out eatheterization of the thyroid vemn 1 dogs
and mersurement 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 time~ the coutrol values within 15 95> mimutes
Control experiments 1n 3 do s showed no significant change
m thy roud v enous PBI™ concentrations in 4 hours

In 2 dogs ginven thyrod simulating hormone (TSH) in
travenously ncreases n thvrod venou PBIW! levels of
159 and 74 times the control activities were noted The
initial responses occurred wathin 20 minutes after starting
the TSH infu won In 2 hypophysectomuzed dogs epmephrme
wfusion was attended with a rise 1n the thyroid venous
PRI fevel comparable to that observed in the mtact
ammal The e data would indicate that the stimulating effect
of epinephrine 15 exerted directly on the thyroid glnd

Prelimin ity studies m 1 dog revealed that increase of the
PBI™ level observed m the thyroid vem during epimephrine
stimulation was attributable to nse 1 thyroxin and truodo
thyromme localiced by paper chromitographv and identified
by sointiflation counter Truodothyromne secreted by the
thyroid gland of the dog m re ponse to the acute stress asso
ciated with epmephrine elaborition thus may erve as an

By ¥ loe lev 62723736 19%
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emergency  tvpe of hormone Increased thyroxmn secretion

shown after the epmephrine nfusion might 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 Protemn m 3 men
and 1 prepubescent girl were studied by Damel D Federman
Tacob Robbinsand J E Rall® (Nat1Inst of Health) Methy!
testosterone 100 mg daily (25 mg + times dailv orally) for
7 weehs mduced a stril g fall in the thyroxin binding ca
pacity of the thyroxin binding alpha globuhin of serum in all
patients and a less striking but consistent increase 1 the
fractional rate of thyronin disappearance from the blood
Other findings were a shight fall m the serum protern bound
1odine an imcrease m arculating free thyroxmm and an
crease m the amount of thyroxin degraded per day There
were inconstant effects on the thyroidal and renal clearance
of 1odide

A fall in concentration of thyroxin binding protemn 1n
serum may be responsible for the changes observed A con
sistent rise in serum cholesterol was also noted dunng ad
mumstration of methyltestosterone

Influence of Specific Protemn Carrier of Thyroxin on Its
Penetration mnto the Cell was studied by Th Berwud J
Cruchaud and A Vannotti* (Untv of Lausanne) by measur
g radicactivity m the liquid phase and 1n tissues of rat
lidney sections before and after incubation with I'31 Inbeled
thyroxin m a physiologic protemn free medwm and with
addition of normal serum or serum of patients with eptdemic
hepatitis In the presence of serum protein less 11 accumu
fated 1n the sections than m controls and diminution was
even more marked 1n hepatic serum which 1s particularly
rich i thyroxin binding protemn Addition of Cohn s fraction
1V /6 contaiming alpha, and alpha  lobulins to the amount
of 6 mg /100 ml produced no change tn distribution of
radiothvroxin compared with that 1n controls whereas with
100-400 times that amount (05 2 Gm /100 ml) prelimnary
experiments showed strong mhibitory effect

In simmlar experiments with tissue from anrmals previously
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treted with thvroxin carbon tetrachlonide or thy roidectomy
3 neehs earhier there were no sigmficant differences from
normal tt sue \s hae previously been observed by others
tisue sections mitochondna and red cefls uptahe of thy
roxm by t1 ue does nat depend on the functional state of the
ghnd but on the capacsty for phy senchemicn] combination
between <erum and cell

1 1er sections vield simular but e s constant results Mens
urement of worgamc odme showed that the scctions con
tuned little or none 2t the begmnning or 2fter 3 hours meuba
tion and that morgaic 1odine 1 the <olution tends to dimm
whafter 3 hours espectalls n that contumng protemns

Radioelectrophoreses ot different fractions were Jess sitiy
factory on the whole because of the small quintittes of
thyronn and difficulties in separation Nevertheless they
showed that 1n the mmcubation medium at the bemuming of the
wperiment with iddition of serum there are 2 radiactine
zones one situated between the alphy, and alpha globulins
and the other less well defined winch appenrs to orgmate
with beta gfobulns 1 position similar to that of control the
roan After 3 hours mcubation electrophorests still show,
the radioactive zone between the alphay and alpha, globy
fms winle that apparently representing the thyroxin fraiction
has completely diappeared This probably represents the
quantity of hormone which has penctrated mto the cell

it 15 concluded that the serum fricuon thyroxm binding
protemn not only transports thyroxm i the blood but can
thsa ntibst 1ts passage into the cell by indirectly mactivating
the hormone Hence penetration of hormones into tissuew
would depend primarly on the equilibrium betw een the celly
lar and extracelfufar protem fractions that bind thyroxin

* [The 12 & of brologic activity of proten boun1 thyroxin 1s 1 accord
with the ohservation that the fugh fevels found 1 pregnancy and aftey
admum tration of estrogen are not associated with chimeal evidence of
thyrotoxicosis Comversely the low values followwng admimstration ar
androgens are not assocsated with chimeal hypotbyrosds m Tt may be thas
the more raprl action of truedsthyromine 1n moderate dases 1s refated 1o

ﬂt\e‘ fact that a refatively large proportion of 1t remam n the unbount
state ]

Metabolism of I3t Labeled Thyroid Hormones in Hy
paphysts and Bramn of Rabbit was evaluated by intrivenous
wnjection of radiotruodothyromne and radiothvroxin fol
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emergency type of hormone Increascd thyroxin secretion

shown after the epmnephrine infusion nught also mcrease
peripheral production of the morc potent truodothy romne
by tissue detodmation mechinism

Effects of Methyltestosterone on Thyroid Function Thy
roxin Metabolism and Thyroxm Binding Protemn 1n 3 men
and 1 prepubescent girl v ere studied by Dantel D Federman
Jacob Robbinsand ] E Rall® (Nat 1 Inst of Health) Methy!
testosterone 100 mg daily (25 mg 4 times dailv orally) for
7 wechs induced a striking fall m the thyroxin bmdimg ca
pacity of the thyroun binding alpha globulin of serum in all
patients and 1 less strihing but consistent increase in the
fractional rate of thyroxin disappearance from the blood
Other findings were a slight fall 1n the serum protem bound
1odme an merease 1n crculating free thyroxin and an
crease 1n the amount of thyroxin degraded per day There
were inconstant effects on the thyroidal and renal clearance
of 1wdide

A fall 1n concentration of thyrowin binding protein 10
serum may be responsible for the changes observed \ con
sistent rise 1n serum cholesterol was also noted durm, ad
mmistration of methyltestosterone

Influence of Specific Protein Carrier of Thyroximn on Its
Penetration nto the Cell was studied by Th Berwd J
Cruchaud tnd A Vannotta? (Univ of Lausanne) by meaisur
g radicactirty 1n the Iiqurd phase 1nd in tissues of rat
kidney secttons before and aiter mcubation with I'3! labeled
thyronin 1 2 physiologic protem free medium and with
addition ot normal serum or serum of pattents with epidemic
hepatitts In the presence of serum protem less I'* accumu
lated 1n the sections than in controls and diminution was
even more marked i hepatic serum which 1s particularly
rich n thyroxin binding protein Addition of Cohn s fractiont
1V /6 contmming alpht: and alpha globuhns to the amount
of 6 mg /100 ml produced no change mn distnbution of
radiothyroxin compared with that in controls whereas with
100-400 times that amount (05 2 Gm /100 m]) prelimmary
expertments showed strong mhibrtory effect

Tn simtlar experiments with tisse from animals previously
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effects of thvrorl b rinones on the central nersous systan sec ages 71
and3—Ed]

Thyroxin Binding by Serum Protetn in Pregnancy and i
the Newborn Jacob hobbms and James I Nl on® {ound
that the thyroxin binding eapacity of serum lpha globuln
{TBP) rises mthe early weeks of pregnancgy to a level 1bout
2% times that i normal adults (nonpregnant aduit average
27X107M TBP «ites for thvrown) remams essentially
unchanged throughout pregnancy and returns to pormal
within 0 week s post partun As a resudt of thi rise a TBP
the calculated concentration of free thyroxm tn serum ¢
sigmificntly Jower than that i nonpregnant 1dalts despite
1 rise i serum PBI

The thyrou binding capacity of TBP i the nenborn 1s
about 177 that in normal adults and 1s low et than that 1t the
mothier Since the PRI 1n the newborn 1s 1bout equal to that
m the mother the concentration of free thyrowun 1s sigrifi
cantly Ingher This level however s the same as that
nonpregnant adults

Effect of Truodothyromne Ad auion on Elevated
Protein Bound Todine Level 1n Human Pregnancy The in
crease 1 protem bound serum preuipttable and butyl 1leo
hol extractable todine during human pregnancy reptesents
an increase 1n the thyroxn fraction of circuliting 1odinated
amino acids It 15 possible that the pitmitary thyroid <erve
mechanism 1s changed the normal pitmitary thy rowd r¢fation
15 deranged 1 3 manner stmlar to that an hyperthy roidism
or that thyratrophun 1s secreted by the placenta Sidaey C
Werner* (Columbia Univ ) tested these hy potheses by gn
g 75 125 e truodothy romne, daily to pregnant women 1w
the 2d aud 3d trimesters

Atall months of pregnancy tested the PBIlevel decreased
by more than 1 pg /100 m} (this 1= more than the error of
the chemical method) but some patients at cach month of
pregnancy did not respond Larger doses were required in
the 3d trimester Uptahe of I was decreased by treatment
to the ¢xtent <een n noupregnant healthy women

The clear cut decresse m 113! uptake m ealy pregnancy
and i PBI throughout the 2d and 3d tnmesters 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 ronine rapidly leit the plasma but was delayed 1n tissue
binding perhaps as a result of formation of a plasma truodo
thy ronne complex as 2 precursor of tissue trnodothyromine
High organ plasma concentration gradients were achieved
with levels as high as 75 1 for the nenrohy pophysis and 17 1
for the adenohypophysis Radiotrnodothyronine also con
centrated heavily elsewhere in the gray matter of the brain
particularly 1n the regron of the parayentrienlar nucleus and
median emmence Chromatographic analysts of bram tissue
showed that the radioictnits was predommnantly n the
form of trnodothyronne

Distribution of thyroxn was simular but the concentration
was much less mtense Little activtty was detected m the
adenohypophvsis although the existence of an extray ascular
thyrosin space there w1s deterrmned Thryoxin reached peak
concentration 1 the tissues about as rapidly as truodothy
ronme but 1ts level remmned more constant with a slower
metabolic degradation rate With equal doses about three
times as much trnodothyrommne as thyroxin was tahen up
by the tissues This may be related to the differences m
biologic activity m the two substances

The localization of these hormones may be related to hypo
thalamohypophysial regulatory mechamsms for the secre
tion of pitwitary hormones This may be assoctated with
production or release of some neurosecretory agent which
stimulates thyroid stimulating hormone release—an agent
analogous to the hy pothalamic factor apparently mvolved 1n
relense ot corticotropin Moreover the distribution of tr1
1odothyronmne m the grav substance parallels that of me
thionne when the latter 1s used as an mndicator of sites of
active protein formation in the bramm It would perhaps
mdicate the site of thyroid hormone action on the growth
and myehnation of the bram

» [This 15 a particularly beautiful prece of work requiring ingenious tech
mes and a tremendous amount of meticulow work In this report Gross
corrects the earlier suggestion that thyroxin does not penetrate cell He
also shows that certamn tissues especially the brain and the heart apparent
1y are more receptive to truodothyromne than fa thyroxin For the clinical
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tercn e were studied wath conyentional manometric tech
me by Morns Gutenstan and Walter Mar® (Lo of
Southern Califormea) 1 Thyrenn sigutheantly accelered
the ovidation of glucose by resting cells of baking ven t at
concentritions ranging from 13 X 10 to 2 > 107\ Un
der the conditions of the experiments the hormone did not
wigmficantly enhance autoresparation

1 Thyroan sigmficantly stimulated re piration of S cere
A1 1ae at concentrations of the order of 106 — 101°\[ Tower
toncentrations had no effect Autorespiration wis agun un
wfluenced by the hormane

Intubition studics mdicated that the thyrosm antagontst
o benzyl 35 duodo dl tyrosine depressed the hormone m
duced accelertion of vexst respiration In the 1b ence of 1
thytewin the wlibitor did not mfluence the re pirtion fite

The most remarhable aspect of these findings was the
unexpectedly great sensitrnaty of the yeast cell to thyrosn
The hormone had a ssigmficant effect 1t 1 concentration lower
by several pow ers of 10 than those required for actvity of the
ustial hnown coftctors of microtnnl re prration
* [Tor a long time stulents of thyroid logy hive ought to detmeate ac
tions of thyrord hormones adde  1n vitro M t attempts met with failure
until the preparatien of truodothyroacetic acid In this an!l earlier studies
from the same laboratory an in \itra actiont of | thyroxin 1 clearly dem
onstrated prolably because of the type of cell used and also because of the
addition of sodum hydroxide wlich eamverts | thyroxin to the soluble
sodum salt—E1 )

Influence of Thyrotd on Adrenal Cortical Function Ralph
L Peterson (Natl Inst of Health) used cortisol 4 C" to
study 8 patients with the cln wic symptoms signs and lab
oratory findings of thyrotoxicosis (Cravves di ease) wd 7
with typical primary mysedema

Flasma cortiso!l levels werc normal m most patients with
m) xedema or thy rotoxtcosts Urine 17 hetosteroids were low
M both conditions Urine corticords were low m myxedemn
and were normal or were moderately clevated 1 thy rotox
COs1y

The urtie corticords returned to normal more prompthy
than the 17 ketosteroids after treatment of the thyroid dis
order Infused steroids disappeared fanter from the plasmn
m thyrotawicosss and more slowly m myxedema \ppropn
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lowed ndmim tration of trnodoths ronme parallels that of 2
normal person g1ven the hormone 1 his tends to exclude anv
abnormal pitwitary thyrord relation or the formation and
1elense of large amounts of thyrotrophin by the placenta The
drta suggest that a normally responsive prurtary thyroxd
relation 15 present n pregnancy but they do not establish
whether the pituitary 1s secreting at an increased rate thus
stimulating the thyrotd The best explination for the elev ated
PBI of pregnancy 1s that the binding capauty of the serum
carrier proteins 1s mcre ed for thyroxin

™ {In addition to the well known elevation of protein boun sodine level
and the newly demon trated suppression of this morety by the admimstra
tion ot triodothyromne thyroid function in_ pregnancy has now been
tulied by u e of safer 113 (see p 78) —Ed }

Salicylates and Thyroid Function II Effect on Thyroid
Pitustary Interrelation was studied m 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 1odine concentration and 1n 1 celerated rate of release
of 1! from the gland

Salicylate treatment leads to partial mhibition of goitro
tnests m props lthiouracil treated rts Salicylate and aran
ety of its congeners retard the 1elease of 1131 from the rat
thyrond

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

These findmgs mdicate that mhibitron of thyroid tunction
produced by salicylate therapt 1 mediated via an nhibitiont
of thy rotrophic stimulation at a pitutary or higher level The
mechamsm of this effect has not been elucidated It appear™>
not to be related to the uncoupling of oxadatine phosghoryla
tion pyrogenesis chelating ability of ortho substituted phe
nols or 1drenal stimulation

Action or Tryrom HorMONFs
Sumulation of Yeast Resy by 1 Thyroxin The ef
fects of 1 thyroxin on the oxidation of glucose by re ting
cells of baling yeast and 1 pure culture of Sacchiromyces
() J G Tt IS Ag ot lee
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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
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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 in my xedem?
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
extricts L lihula) and S 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 II}dl’O‘(yLOl’[lCUld‘ were
determined 1n 24 hour urine specimens the day pefore the
test and on the days after the mfusion On the st dav after
the mfusion the 17 hydroxycorticord excretion doubled the
excretion on the control dayv mndicating 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 iR
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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 myxedema —Ed }

Thyroxin and Truodothyromine in Excessive Dosage to
Euthyroid Humans Willhlam H Beternaltes and George 1
RKuff! (Univ of Micligan) gase these hormones to 12 euthy
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
thyronme admimstration the mean BAMK ro e higher and
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
TTOY AN A B Te Ml 101 69576 M h 1958
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treatment with toxie doses ot tharond hornones shout 1 be rem ved <urgt
call 4}

Electroencephalography in Thyroid Disorders w i~ studied
1 70 patrent by T Vague H Gastwut J I Codaccron and
A hoger® (Marseilles) Inall 19 patients with sumple gotter
a postertor alpha rhy thm was registered—5 10 ¢ m 7 1012
¢ mGandover 12 ¢ m 6 hohndic actinity was cvadent in 15
and was of beta frequency usually occurr,, msarges el
soctated 1n 11 with 1 rolandic areate thythm reicting 0 o
mesthetic smuli In 2 pattents with posterior tlnthm of 2
frequency of over 12 ¢ beta rhythms were not tonfined to
the rolandic area but were generalized gising, the triang
appearance of rapid dysrhy thmin

Thetr activity was noted m 7 patients 2 of whom were
aged under 2> In I patient slow posterior wave roating to
opening of the eves were superposed on alphy wtinaty Pos
terior rhyvthm of 4 ¢ was regstered m 4 patients heaction
to mntermttent I, ht was normal m alt but 5 o of whom
showed an oculoclonic response and 2 appearance of poste
rior wave points In 1 patient with neuropathy and thyroid
hyperplasia therapy with sedatives and thyroxan resulted m
disappearance of slow posterior wives and slowed the base
rhvthm to 10 ¢ but beta and areate rolundie activaty per
sisted On the whole the I G 1n these patients w13 normal
Rolandic rhy thms were more pronounced than nsual and the
number of oculoclonic responses appears sigmficant 1s docs
the rhythm of 4 ¢ 1 2 patients for tlus 15 rare in the general
population

In hyperthyroidism base rhythm was slow-—under S ¢ 1n
3810cm151012¢ m17andover 12 ¢ 1in7 In 3l of 42
patients rolandic activity was pronounced with very wid
beta rhythm (Fig 10) 1ssocinted with spurts of arcite nctty
1ty 10 25 In 18 rapid posterior rhythm was assocrited with
generalized beta spurts  thetr activity was noted m 15 nd
1n 10 slow posterior waves were supcrposed on alpha ictiv
1ty Posterior rhy thm of 4 ¢ was evident 1 3 patients Only 1
ocnloclomc responst to intermittent light stmulus occurred

In a patient in whom cramial trauma resulting m lo « of
consciousness was more emotional than physicl the 116
pattern was complex (Iig 11) The posterior rliythm was

B A dx 1 18 996 1009 N n 1957
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usual mmtial dosage of triodothyronme was 25 4g twice a
1y with increments «iery few weeks as indicated by failure
to lower the PBI

Chronologic representation of successn e mereases m dos
age and decline m serum PBI and goiter size mn a woman

Por
MG MAY UG JAY AN SERT OCT KOV DEC AN FED MARMIAMRL MAY JNE
#57

/11T

sErum
ro)

i

TRIIODATHYRONINE

GOITER SIZE

Jf N | HLAJ__L

Tg 9—5 ¢ mcreases n 1 ge  ddcl en  mPBI dpote s
multq  wthpotm p 1goter Atabotag 45 h had sight thy o 1 ¢
gm 't a mdt b Modet & m PRl thn w 38 39ad4
4e/100 mb but o thy dmd tnw ge M p occu d ot A
[4 d z tmy whnmi t xm t h o
90Gm multnod ! g t Shehdh try fmldhyp et o T tm ¢ edd
thyr dw ghtt 20 Gm when g t was lm cmplpH (Cut y f St
P dCosdw W Mitblm728729 v 1958)

with postmenopausal goiter are shown i Figure 9 Note
that with interruption of dosage there was recrudescence of
the goiter In 1 patient a nodule that did not regress while
the rest of the thyroid became impalpable was found to con
tamn an encapsulated follicular adenocarcinoma of the thy

rod

» {My good friend Paul Starr has been trying to put surgeons out of by 1

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

gonter 1s thyrord  In the case of simple goiter I agree with him whole

heartedly I think it important to bear 1n mund that usually admmistration
of sufficient thyrotd hormone to produce mild toxieity 1s required to cav €
wmvolution of simple goter and certamly nodules which persist durmg
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treatment with toxic doses of thyrord hormenes houl 1 be removed surgy
cally —~Ed ]

Electroencephalography in Thyreid Disorders wa studied
n 70 patients by J Vague H Gastaut J L Codacciom and
\ koger3 (Marseilles) In all 19 patients with simple goiter
1 posterior alpha thythm ws registered—s 10 ¢ i 7 1012
¢ m6andover 12 ¢ m 6 Rolandic activity was evidentin 15
and was of beta frequency usually occurring mn surges and as
soctited 1 11 with 1 rolandic treate rhythm reacting to <o
mesthetic stimuli In 2 patients with posterior thythm of a
frequency of over 12 ¢ beta rliythms 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 wayves reactin,, to
openng of the eves were superposed on alpha activity Pos
terior rhythm of 4 ¢ was registered 1n 4 patients heaction
to intermittent h ht was normal in 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 therapy with sedatives and thyronm re ulted m
disappearance of slow posterior waves and slowed the base
rhythm to 10 ¢ but bett and arcate rolandic actnity 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 1 rare in the genern}
population

In hyperthyroidism base rhythm was slow—under 8 ¢ m
38510c m151012¢c m17 andover 12¢ 7 In 31 of 42
patrents rolandic activity was pronounced with very wide
beta rhythm (Fig 10) associted with spurts of arcate actn
ity 25 In 18 rapid posterior thythm was as<ociated with
generahized beta spurts theta acttiity was noted in 16 and
10 slow posterior waves were superposed on alpha actny
ity Posterior rhythm of 4 ¢ was evident 1 3 pattents 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 postenior rhythm wns

3y A doc 1 189961003 N Dec 1957




s sl e
A " At
+ e o R

. ok il
oot Aok

MWM\NJMM

F 10« ¢ ivg J v ombe 11gerelon \ D
)

ARSI ~tetsy T

F oim« . fte J ¢ % i 118961008 N D
1)



THYROID CLAND R

9 ¢ and the ralandic re, ton showed treate and bett wtnaty
There were bur ts of thety waves at d ¢ gencrthzed nd g
saciated with certun bisynchrome anomabie 1o dedia
monorhy thimie wases au,mented durmg, hvparpney After
trevtment (Fag H1y po tenor and rolndic rinthms wore
not chinged but thett bursts dimaimshied nd dd waves
& ppeared

n 0 other patients dunealiv improved A therygn base
rin thm remuned the ame or was dlowed Amon,, 3 wath ar
cate rolandic thy thm and marked heta rohindic wnve  treat
went caused disappearince of the wases m 2 owng and
deerense in arcate thythi i 1 1nd considerable decrease in
Betr rennaty i boan whom treate rhvthm was not changed
In 2 of 3 patients treatment cin ed disapperrine of slow
PO LLRIOT wWaves

In only 1 of 9 patrents with hvpothy rordism wr the alphe
rhythim bedow He ftwas S 10c myand 10120 n 3 ko
andic actinaty was regr tered in 3 2 showed areate rhn thin
Theta naves were pronounced m7 One patient over 2> had
sfow posterior w nves heiction to intermattent light was ab
normal m 3 1 shawed an ocaloctome response 1o 4 pavent
significant I [ G anomabes were noted 2 showed transmut
ted wtinaty 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 typiend ot
yperthyroidism while m = state of mumor po tiperitne
myaedemy

Contribution to EEG Study of Endocrine Syndromes m
cluding fupo, fycemia tharoid disorders tetame adreno
cortical disturbances endocrinupathues of by pothalamic on
i actomegaly and cramal hyperostoses of neuroendocrin
ongin 1s pre ented by T Thiebaut F Rohmerand v W uk
enhemm® (Strisbourg Frince} \arous endocrme disturh
ances may after the acynvaty of the bram ind ~tudy of the «
changes ofters a new approich to reltions between cere
bral funchion and endcenne mechimsms The e are of theo
retteal and practical importance

The LY'G changes dunng wrufiaally stimulated hiypoh
cemia n normal subjects vary Some persons how hvper

) Fl tye phlez &CE A th LERUR GRS 19 R
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setisttivity with even a shight decrease in bloed sugar This
hypersensttrvity may be pathologic mamifested n clintet
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
hypermsulmism two types of EL.G changes can be demon
strated those immedttely 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 1n hyperthyrosdism rhythms are raptd 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 thyrord
theripy n congental ind acquired myxedema

Three types of tetany can be differentiated by ELG trac
mgs (1) hypocalcemic convulsive 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 1n the m
dividual patient to ctlcium levels The ELG 1s always b
normal during seiztires or contractions Patients with neuro
gentc tetany show speaific epileptogeme ELG changes that
respond well to treatment of the tetany The EEG changes
typreal of epilepsy have not been observed in comulstons
due to parathy roid deficiency

In adrenal syndromes EEG disturbances are varable 1nd
mconsistent The TG findings in hypercorticism and 1¢cro
megaly are sumilar Study of 4 patients with chrome adreno
cortrcal nsufficiency during treatment mdicated that signifi
cant EEG changes during hyperpnea are produced bv
desoxy corticosterone acetate treatment

Among endocrinopathies of hypothalimic ongm two
ELG patterns were observed in the adiposogemtal svn
drome (Frolchs syndrome) one apparently correlated
with postencephalitic mamifestations and the other with de
generative lesons Tew changes were noted in diabetes
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sndus The TTG hmges m hypothalanne amenorrhes
supparted Reifonstem s fis pothiests of the 15 ocntion with
cndometrial atrophs

In acromegahy 1 ['G hindings were often useful m evalu
atng the extent and rate of progression of 4 pitwmtary ade
noma In neuroendoenne disturbances «ssociated with cra
mal hyperostosis T'L(r changes are frontalh situited when
the asseots iy perteophs s mundy froneal and diftuse when
hyperosto as s pencrahzed

Ihe LEG «igns are often of duagnosne value m endo
crmopithres provided 1135 kept 1 mind they arc not spe
afic patterns and that thay should be interpreted 1w re
latwn ta chinical manestitians  particularly chneal ad
LLG progression

Tivroip Fuserion Trsts

Use of Iodine!  for Thyroid Function Tests was studied
K £ Halpwn wid E T Pocla® (Unn College Hosp
Med School Londan) The radwosodine 1satope T8, hns a
tlf fife of Z9 hours and £1ves 4 substantiaily fower total
duse 1o tissues thin does the commonh used 1 otope 11
half Iife 8 daysy Though T** has much Ingher energies ot
betr and gamma emissons than does I3 and so gnes
g her dose rates the tota) dosc from I3 35 much lover be
canse of the much shorter half lite The lagher mean ener
zies emutted dunng decyy of 1 also imply that most
¢ounping systems il have an equal or lugher sensitinaty to
' than to ¥ Compared with ¥ 185 aflows reduction
of dosage of about 40 100 tunes to the thyroid and of 3 to 4
times to the gonads It< use s therefore most desirable when
radioiodine mvestsigation of chuldren and pregnant women
15 needed

Another advantage of I 13 that because of 1ts yapid de
cay tests may be repeated at shortatervals reliably and con
venmently since the thy roid radioachivity due to any test will
fall to less than 1% of mitil vatue after 24 hours The rpid
decay alzo involi es nee of a hort term test such as the neck
thigh ratio measured 2 hours after 1 oral dose This ratio 15
about proportional to the thyrord clearance ate of plasma

(9 Bt J R33N sasea N b r Y983
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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

oo ¥
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2 [Se 000
o
L

& 12 =N Athghrt hor £t 1 ally n I lystelpt t
with 1 thy t cos (o ) (thyodme dwome ( les) dpt !
wth total thy d bl ton (& gl ) M &t hown f ack g P

w) €ty FHI E 4 Foch

w th & ftw th ¢
FE Bt J R lol 31581588 o mber 1938)

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 all maximal erense
uptthe nas demon trated 4t about 24 hours after myection
D to day tests on 10 controls revealed that the neck thgh
Tato was approsimately doubled on the day after mjcition
with a return to normal i 4 few dvs This cffeet was not
prevented by simultaneous wmnstration of thn rovn

That mjection of thyrotraphic hormone nd no eftect m
hypathnrord patients without sigus of hvpopitmtan m was
conhrmed 1 10 matances I thyrotroptue hormone 15 m
jected mto a patsent with by pothy rordism sceondar 1o pitin
tary deficiency there 15 usually a response unles  the pitwm
tary deficiency 1~ long standing 1nd the thyroud pre amnbly
Atrophic
* {The use of vherapeutic doses ot any ra howdine wn pregnancy 15 cer
tanly contrandicate 1 themy b Chapman and others hase de enbed norma
cluldren born of mothers who bad recendd thus treatment funing un us
pected pregnancy That the fetu can tahe up rad owodine even in the Ist
trumester 15 ind cated by Golistem (this Year Boox 9 95) The con
tribution of the next 3 papers 1s evi lence of effictent measurement of tin
rordal uptake of 1od ne by means of the short hve! ststope 1V utcee
uvmsssion s more readily counted than 1 at of 133 5o that small amounty
can be given From thewr talculations tl¢ auth rs of the next 3 reparts
uggest that this 1sotape mav be more «ntable mn the ca rs of pregnancy
anilactation o children or where senial tests are idicated It 35 not suff
ciently economical or available for rostine use ani will therefore probat by
not replace T3 ~Ed §

Use of Iodine’® m Studies of Thyroid Function 3 re
ported by A W G Goolden and J R Mailard® (Hammer
smith Hosp London) Tor routime dingnostic tests of thy
roud function [3%1 has proved <atisfactors W hen senal tests
are required an 1sotope with a shorter half kfe 1s preferable

After distiflanon I contams 2 mall mpunty of DY
which arises from the decay of Te! 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 I and I were made m thyrotove patients

omparable measurements were obtamed with both 1xotopes

Urine excretion and 6-hour thyrowd uptake measurements

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

measurements suggested the presence of a phy siologic vart

aton which gives rise to a ~tandard dessation ¢f 144 4
f6) Bt T Rad 1 31589595 Do mbe 1358
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rodide and 1ts use does not requure exact measurement of
the given dose measurement of a standard or decay caleu
lations An early measurement <uch as at 2 hours should
differentrate better betw een hy perthy roid and euthyrord pa
tients than measurement at 24 hours because uptahe m the
hyperthvroid gland 1s more ramd and reaches 1 higher
maximum

Figure 12 <hows the range of reults with randomb e
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lected groups of 29 clinscally thy rotoxic patients (mean nech
thigh ratio 4322 SD) 42 normal controls (mean rativ
3010SD with 33209 1n 11 females and 2910 1 31
males) and 11 patients after total thyrord ablatron (mean
15+02) Thus differentiation between results on thiro
toxic and euthyroid subjects 15 1,00d but dingnosis of hypu
thyrordism 1s not as good

Pituttary thyrotrophic hormone (10 umits) was grven 1n
tramuscularly to 2 controls and 2 putients with nontoxic got
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Halnan® (Unis of London) I® was used since rdition
to the test subject 1s much lower than with I**" 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 ncrease m thyroid actiaty duning
pregnancy which cannot have been caused by 1odine uptake
1n the fetal thyroid or bv 10dine secretson m milk The thy
roid 1tself appears to be neither more nor less sensitrve to
prtuttary stimulation The rise in radioiodine 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 during pregnancy
The normal response to trnodothyronme and thyrotrophic
hormone admimstration imphes that the mcrea ed thyroid
2ctivity probably 1s mediated by thy rotrophic hormone The
most likely reason for the mcreased hormone output appears
to be estrogen nbibion of tissne metabolism

Studtes of Children Born to Women with Thyraid 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 compounds with antr
thyrotd activsts but also on fetal thy rotroplin productrity
and fetal thyrord activity Evelyn B Man Benjamun A
Shaver Jr and Robert E Cooke® (Yale Umv ) present dat1

) €S 17 31 99 19
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day to day neck uptihe nieasurements and 5>9% n urine
measufements

As I 1s particularly useful when seral tests of thyrord
function are requuired the authors used 1t to study the altera
tron which occurs 1n thy rord uptake after discontmung antt
thyroid drugs Patents treated for thyrotowicosts with
radioiodine at the authors mstitution are usually given pre
limmary treatment with carbimazole which 1s discontinue
48 hours before hospitalization and a pretherapettic test dose
of 113! given on admisston This allows sufficient time for
the mnhibitory 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 ligh imtial accumulatron
of radiotodine due to the 1ugmented trapping mechanism and
therenafter a negatine lope After 24 hours the thy roid had
escaped from the mhibitory effect of the drug and uptahe was
high Iurther tests made over 5 diys showed little further
change after the first 24 hours Sinular results were ob
tained 1n other patients vwho had been maintained on carbim
azole Serial tests were carried out al o on patients main
tuned on potassium perchlorate The mhibitory effect o1
perchlorate persisted considerably longer than 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 todine
with different half Ines By a double 1sotope techm the
mode of suppression of thyroid function 1n response to ad
ministration of truodothyrommne was studied Thyroid func
tion ws determined mtially after an ntravenous dose ©
1% by com entional radioiodine tests and biologic half Iie
w1s obtamed by plotting values of thyroidal radiorctivity
corrected for radioactne decay on semiloganthmic graph
paper Atintervals durmg the observation uptake of radwo
jodime after 1ntriyenous doses of ' was measured

The nuthors have not used I' in routine assessment of
thyrord function 1nd believe that 1t 1s unlikely to replace il
entrrely 1 standard diagno tic work It has howeser proved
useful m expertmental work on thyrosd metabolism

Radiotodine Uptake of Human Thyroid 1 Pregnancy 1t
12 24 and 36 weehs was measured mn 21 patients by h T
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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 foregosng paper confirms the a wned avidsty for rad nodme ¢f
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

@ Wen W W huh 099303 Feb 7 j0ss
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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 thyrovn like wdnie
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
thy was nece an for 2 of the 4 1n this 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
aal R to Todmne Defi 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 basopluls The mean absolute ba ophlil conut m 9
healthy subjects was 325218 (SD)/cu mm

In most cases of thvrotoxicost the absolute basophul
count1 marhedhy decreised m my xedem= increased nd m
struma stmplex within the normal range After methyIth
ouracil therapy the ba ophil count 1> marhedls mcreased m
thyrotoxscosts There 1~ good correlation between the baso
phil count and decrea e 1n serum protemn bound rodme
(PBI) or B\IR and improvement of symptoms In thyro
toxicosts after treatment with dried thyroid the bisophit
count shows no change or only shght increise

In my~edema after treatment with dried thyvrowd or thy
roxm the basophil count 1~ marhedly decresed I ur correla
tion 1s noted between the decreise 1 basophils and incren ¢
of serum PBI or BMR and mmprovement of «vmptoms

In nephro is the basophil count increases to abosve the
mean absolute ba ophil count of normal subject Dred thy
tord treatment causes the basophil count to decrease n ne
phrosis and in euthvroid patients but when treatment 1s
discontintted 1t 15 rapidly restored

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

H» PERTHYROIDIS M

Comparison of Radiotodine Tests 1n D of Hyper
thyroidism 1s pre ented by A W G Gooldent (Hammer
smith Hosp London) Tests of thyroid clearance urmary
excretron and a plasma protem bound rodinet (PBI!)
were compared 1n a series of 70 pattents who were treated
with radrotodme and in 50 nutreated patients All three tests
were effictent 1n untreated patients although not many of
these had mild hy perthyrordism The thyrord clearance test
was more reliable than the urinary excretion test an the
treated patients

The values for plasma PBI*™ at 48 hours were igh 1n
euthyrord and hyperthyroid patients after treatment with
radiatodine This test cinnot be used to diagno e resrdual
hyperthyroidism 1n treated patients

» [Here as usnal evaluation of thyroid function tests 1s made 1n patients
) Bt JRA 31433436 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
suggestiy e of hypopitmitariem If the mitial uptake 15 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 Satashi Ina
gahi® (Nngata 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
5 3958

171131
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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
erum of patients with Graves disease (Bnt M J 1 3/8 Feb 18 19 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 thvrotrophin—Fd |

@) J Edoc L12 r620 M h 198
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with clear cut Graves disease or obvious my<edema The problem arises
m patients who have nether and who are never incluled m this type of
tudy For these the physician may have to resort to a Iustory and physical
Cxamination —Fd )

Use of Simple Thyroid Function Tests tn Diagnosss of Hy
perthyroidism 1s basically sound according to Lna k. Bruck
wd I J L Goldberg (West London Ho p) who performed
most if not all the following tests on eich of 115 clmically
cuthvroid wd 47 hyperthyrord patents BMR radtotodine
thyvrowd clearance urmnary radioodine excretion (T ndes)
trichloroacettc actd precipitable serum I at 45 hours after
1 tracer dose of protem bound 1odine (PBI®!) serum
PBI'  the radioactine 1odine present m the thiroid gland
24 hours after 1 tracer dose (24 hour uptake) nd the serum
<holesterol

The author constructed 1 conyvention whereby the upper
mo t hunt of each test (or low ermost for serum cholesterol)
which would mclude 95% of the known euthyroid patents
was used as a criterion of efhciency of that test i diagnosts of
Inperthvroidism The proportion of the total number of
hyperthyroid results for each test which fell out 1de the
cuthyroid range (as estiblished by the comiention) indt
«ated the efficrency of a grnven test relatine to the others

The thyroid clearance test w1s elunmated 1s ben,. of e
sentially the syme value as the T index but more difficalt
Chotce of the other tests w1 based on their accuracy m ding
nowis of hyperthyroihism Three te t«—BMR T mdex and
1 BI¥ere chosen All were apphied to 98 euthsrord and
44 hy perthyroid patient and the climcal diagnosis wa cott
firmed by 1t least one test m every ¢ise and by tuo te 1510
Al but 7

The I mdex assesses the rate of thyrotd uptahe of radio
1odime the PRI gives 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 Ihe ef
ficacy of these tests 1s probably related to the facts that each
(~ammes a different aspect of thyroid metabolism and that
there are no common sottrces of error to which all the tests
are hable Smgly they are no better than other established
thyrond function tests but collectivelv they permit constder

4ble dingnostic accuracy
ST T E docrs 1 16 7723 F 1 rv 1959
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factors to be considered mclude racial and dictary differ
ences eg the lugh carbohydrite content of the Japinewe
diet

The two diseases were much more hikely to occur together
i the male than m the female (205 1) In uncomplicated
periodic paralysis the ratio 1s 3 1 A famuly lustors of pertodic
paralysis was noted i only 1 of the 119 patients 1 contrast
to the lugh hereditary occurrence of uncomplieated persodic
paralysis

Age of patients at onset of the paralytic 1ttackh was most
oiten 20 39 wherets uncomplicated periodic paralysis use
ally develops i the first 2 decades of hife especiilly during
adolescence and onset later than the 3d decade 1s rare In
most cases onset of attichs of periodic paraly 1s approxt
mately comncided weth 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 epinephrine the thyroid hormone may pre
ciprtate attack through these mechanisms

Relationshup of Hyperthyrotdism and Parkinsomsm and
the diagnostic and therapeuttc problems posed by the posst
ble concurrence of the disease are discussed bv Efmer C
Bartels and Rene R Rohart? (Lahey Clinic) A diencephalo
prtustary pathologic process causing hy perthyrordism might
presumably be precipitated by contiuity with a drence
phalic leston causmng parkinsontsm Symptoms common to
both diseases are weight loss apparent or real loss of
strength heatntolerance flushing of the shin with increased
sweating emotional lability widened palpebral fissures
stare tachycardia and tremor When the diseases coexst the
symptoms of parhinsomsm usually predommate so that
sdentification of hyperthyroidism m1y be difficult Neverthe
less such recogmition 1s necessary since the patient with
Parkinson s disease may deteriorate ripidly and die if the
hyperthyroidism 15 not discerned Further i an elderly pa
tient with parkinsomism plus an adenomatous ,orter the

G AMA Ach Tt Med 102 562568 M h 1953
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Circulation 1in Hyperthyroidism Cardiac Catheterization
Study before and after Treatment In hvperthyroidism the
mcreased body metabolism tmposes an extri load on the
heart which may hvpertrophv and 1n severe cases eventu
ally faill Thyroid hormone may also cause abnormal cardiac
rhythms with detrimental effect to the circulation Previous
mvestigations have shown that the mereased metabolic rate
causes an increase i cardiac output Since the arterioyenous
oxygen ditterences dimmish the tissues apparently do not
use more oxygen This 1s 1n contrast to the mcreased cardiac
output accompamuing exercise The stroke volume shons
little change m thyrotoicosts To elucrdate further the ef
fect of thirotoxicoss on the arculation S Humerfelt
O Muller and O Storstein? (Bergen Unryv ) performed car
dinc catheterszations on 32 patients before and after treat
ment for thvrotonicosis

The results confirmed previous impressions that mcreased
cardiac output 1n hyperthvrotdism 1s practically piralleled by
mereased heart rate Reduced cardiac output after treatment
with antithyroid drugs 1s follow ed by a sumilar reductton 11
heart rate Changes in stroke volume and 1n -trteriovenous
oxygen differences are not sigmificant However 11t patients
with an extremely high cardiac output stroke volume may
decrease after treatment The increased cardiac output 1 hiy
perthyroidism 1s wecompanted by an elevation of the v stolic
pressure m the right ventricle and pulmonary artery with
An increase 1n pulmonary artery pulse pressure Effectve
treatment reduces cardrac output systolic pressure and plllie
pressure m the pulmonary and systemic crrculations
* [The circulatory changes n hypothyroih m are described by Graet
tmger and co workers this YEAR Book p d]

Association of Periodic Paralysis and Hyperthyroidism in
Japan Shigeo Olunaka hazuo Shizume Shiro hino Aktra
Y\ atanabe Minoru Irte Akrto Noguch: Shizuo hkuma hanp
Jouma and Tadasu Ito® report that periodic paraly sts was ob
served 1 119 (1 955) of 6 333 patients with hyperthyroidism
operated on 1 3 hospatals 1n Japan The association of the
+wo disorders appears to be commoner in Japan thann Eu
rope and the Umted States 1f one can judge from the number
of reports 1n the hiterature The cause for this 1s not clear but

— Am S6R794 T 1y 1958
[ j’“"cl’“I BT Fi5T 1855 Dec mber 1957
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m1y produce an meonstant shight dimstution i the value of
certam thieroid parameters PO Galletr G Jovet aud
O Jalut {(Univ of Zunch) gue farge do es ot odmm fin
onde over long peniodds to yperthyroid patient ont the Iy
pothess that 4 hsperfuuctionmy, glwd 15 more enatine
than healthy tiasue

Prehimunary study of 1o patients with unld oy derate aned
serere yperthn rorism after adnunsstraton ot 410 myg <o
dum fluonide dails for 20 267 davs showed delaved wnd i
conststent effects  \ sigmficant decrense m pratem bound
todine was observed 1n 9 patients witha decrease i BMhan
7 and 1n smtial fixavon of ratioactnie wiing s 6 Definite
el mprovement howeser was ob erved m onls 6 pa
tients of nhiom 3 showed decreased fination ot radioicne
sadme

Tests wsth radioactsie fluorme showcd no appreciable con
centration of fluontde m the tinrord land {he effect of
fluoride are explamed by mlshition of uptahe of norganse
wdine by the thyrord comparable to that of perchlorate
but much fes sstense Thr chued studs mdicates thae
massne dose of sodium fluonde have 1o chneal value
fperthy rowdssm

Effect of Fluonne on Thyroidal Todine Metabolism m Hy
perthyrosdism was studied by Pierre M Galletts and Gus
tanve Jorvet' (Zunchy to elucidate the mhibiory effect ot
chrome admumstration of fluonde on thy roid function m the
presence of hyperthyrosdism  wince the hyperfunctiomung
gland s 3 more en 1tne structure than the normal gland In
15 patients the BMR and protem bound wdine (PBT) were
determuned before and after admmistrabion of 2 10 mg fluo
ride son (as sodsum fluonide) darhy over 20 245 dass In10pa
tients the action of fuorine was cheched by repeated radio
odine uptake tests m which the il lope {To) of the
uptake curve which equals the uptihe rate of worgansc
plasma sodine was taken as an indicator of the cumulaune
miubsting action of fluorine

In 6 patients the ssmptams of heperthy roadssm were re
freved and both the I VR and PBI cancentration fell to nur
mal levels In the other @ fluorine was clwscally meffectine

Y HD tomdat 302 15 8 grmbe 195
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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 ;:/\d
Maurice M Lest! (Lninv of Lowsville) Thiouracil (05%)
was dded to the diet of athyreotic rats for 2 week and e
rum and Iner cholesterol concentrations were compared to
those of athyreotic controls Thiouracil adnunistration m
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 thicuracil merea e the serum cholesterol level m the a! ence &
thyrotd Thus at least two mechamsms may be at work m the thiouracil
treated mntact rat (1) hypothyroidi m and (2) a direct effect on hytd
partition —Ed |

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

T Am J Thy 1 194351354 %@ t 1958
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may produce an smeonstant shight dumution m the vilue of
certamn thvrowl pirameters P M Galtetts & Jovet and
O Jathet (Unn of Zurich) give large doses of sodum fin
arude over Jong persods to hypertharoud pattents on the In
pothesis that a hyperfunctionny, ghud s more sanstne
than headthy tissue

Prelimmary study of 13 patients with mild moder e nd
severe Wy perthy roudevan after admmistragon of $10m, o
dium fluonde dusly for 20 267 daye showed delaved and m
consistent effects A sy mftewt decreasc i protem bound
wdime nas ohseried 1 @ pruents with a decrense m BMlom
7 and i mtial fination of radioaenine toding 1 6 Defimte
chiienl improvement houcier was observed m onh 6 p1
tients of whom 3 showed deerersed fintton ot rubioetne
oime

Toots with ridivactive fluorsse showd no appreestble con
centration of fluoride 1 the thirotd gland The effects of
fluorde are enplasned by minbition of uptake of morgume
wdime In the thyrard comparable to that of perchiorite
but much less mtense Tl clieal <ty mdicates that
masst & doses of sodwmm Ruorule have no chimeal value m
Wy perthy rowdism

Effect of Fluorine on Thyrowdal Jodine Metabolism in Hy
perthyroudism was stuched by Tierre M Gallett and Gos
t1ve Jovet’ (Zurich) to eluaidate the wmiubitory effect of
chromic admmisteztion of flnaride on thyred functien i the
presence of hiperthyroidism since the hy perfunctiomng,
pland 15 2 more sensttn e structure than the normal glan In
15 patsents the BVR and protan bonud odie (PBI) wore
determmed before nud after adinnustration of 2 10 me fin
nide 10n {as <o finoride) dasly over 20 245 davs In 107
tients the 1ction of Buorine nas checked by refert }rabo
todire uptehe tests m which the mitsat slepe (T 3 of the
uptake curve which equals the uptake rate 5 morgamsc
plasma odine was tihen as an mdicator
wtbiting action of fluorne

In 6 patients the sy mptoms of hypesth rodinm were 5e
heved and both the BMh and PBI ¢ sicentration fell to ner
mal levels In the other 8 fuorme was chmeallhy sneffectne
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though an improvement n the BMR or PBI level was often
observed The drop i 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 ginen to 2 patients 1 w hom 1mtial 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 mhibition
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 Layrisset (Central Unnv
Caricas) In 4 of the patients treated with varying dose of
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robaltous chloride by mouth chmcal nupros ement vwas sman
sested by ahatement of the trchycardin reduction of RMh
and rise m red blood cell count nd in blood hemoglobm
content These 4 patients also gave strhung evidence of mm
prosement i doratory tests with ridwsodme 3 of whom
I thyrodectomy wathout complication after the colnmlt
therapy stone One of the 4 hud cobalt theraps for 117 dyy s
with ppatent chmeal renussion

A fifth patsent who rusponded mautaally Yater eseaped the
eflect of the drog and had to be gnen Lol s <olution bedore
aperation

Three patienss had no response to the drug, 3 of these did
not respotid to methimizole or potissimn perchiorate and
had to be given 1 therapy

Exacerbation of Hyperthyrordism by Methimazole during
Todide Therapy was studted by Thaddeus I Proat and Sany
tel P Asper Jrv (Jolins Hophans Unss ) m 4 women treated
for Inperthyrosdism One nas started on potassmn wodule
5 drops 3 times darhy 4 dxyshter methimazole 15 mg every
S hours was given The butanol extrictable rodme (BFD
tevel and BMR gradually decteased thronghout trentment
without exacesbation of the In perths rordivn The steond pa
went was gnen potassnnn sodude 20 drops 3 times dathy for
21 dave wherenpon the BRI level decreased from 12610 27
w. /100 mi with a conconutant deesease m BAR and un
provenient s symptoms On the 2ist dw indide w s stopped
and metiumazole 20 mg every B houss <tarted During the
next 7 days the BE1 and BMR increwsed and symptoms of
nervousness and heat intolernee returned Methimazole was
continued and sy mptoms 1bated as the BEY And BMR re
turned to sormal \ simular sequence was noted in the thied
patrent In the fourth methimazole induced n enicerbation
of hyperthn resdssin despite continuance of wdsde

Release of thirown from the thyrotd of patients nath by
perthy roidistu 1< stunufated by thyrotrophs and minbeted
By rodule Dhscharge of thyrevn from the thyemd can be
strmulated despute wdide supgression esther by mereasi,,
the effect of the thy cotroplyn or by decreawmg the effect of the
adile Todule wppears ta blogh thyre w release effectivels,
m hypertintout patients aithough thyvroxm 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 grven to patients with thy rotonicosts 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 similar 1n general to that of
thiocyanate the radical of which 1t possesses Anttt Telkha
nd Lrkki hivalo® (Univ of Helsinhi) admumstered 22
mg /kg /day Antabuse® to rits weighing 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 n thiocvanate treated rats Histologic exammation
resealed that the thy roids 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
Goldstem® (Jot burg) ad ed 715 pe D 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
nlnate the pregnancy

Cataract Due to Tetany Followmng Radioactive Todine
'éherapy 1s reported by Gilbert Dreyfus M Zart and Paule

alh ?

Man 48 for 5 months had had symptoms of hyperthyrordiem 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 Chyosteh s s1ign was strongly posttne The EF
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 revien the 4 previon 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
n b d dioodine therapy of Graves disea ¢ In non¢
of the S cases of hypoparathyroidism i radiowodne treated patients 13 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 15 likewise 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

Thyrotd Neopl Following Irrad of the nech re
gion are described by G M Wilson R Ralpatrick H Ech
¢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 r1vs or radiem The cleldren were aged 2 months &
16 years when radiition was adoumstered 5 Is vers mter
vened before the first sign of a goiter In each mstince the
malignant tumor was a papilliry carcinoma i 1 1 combima
tion of papiliary and follicufar types One tumor was assocy
ated with hsperthy roidism Treatment of the mabgnint tu
mars was by surgery when pawwible followed 1 <ome cases
by rdiotherapy In some of the vounger paticats thyrowun
was gnen postoperatn ely to suppress the pituitary as there
1 some evidence that dinunution of thyrotrophin my checd,
the grow th of some thyroid earainomas  \H patients m tlus
group were alnve and free from recurrence when last ceen 1t
periods of fess than 1 to over @ vears after enciston o) the car
cmomas desprte the demonstration of metastases 1t surgery
o adjacent or nearby nodes 1 several cases

A seventh patient was gnen repeated x 5ay thesapy for
thyrotosicosts dunng 1918 22 \o details of dosage were
avatdable but from the residual skim reaction it ss probable
that more than 2000 r were gaven About 33 ) cars after the
Tast x ray therapy 1 gorter was observed which was exessed
some months later Histologically there was an undifferent:
ated anaplastic carcinoma with pleomorpltsm and numerous
mutases One month after surgery the tumor recurred and
“ray therapy was gnen Death occurred 6 months fater fol
lovng continued enlargement of the tumor

In 2 patients an 1denomatons enlrrgement of the thy o
was discovered many years after srradiation Tn 1 rrradia
tion of a nevus durin,, mfaney was followed by development
of an adenomatous neoplastic tumor The other patrent wax
giien a dose probably m excess of 2000 r for thyrotoxicossy,
Twenty years later an adenoma was exased which was hy
perplastic but not definitely carcinomatous

It 15 beliey ed that exposure to omzing radition m chald
hood predisposes to the appearance of thyrowd neoplasme
whereas the assocration m 1dult hife 1s less vertam
> [The frequency of a Tistory of previous radiation 11 youngsters With
thysoid carcinoma seems 10 sncrease i propartion to_the thoraughmess
with which it 35 sought In a recent publication Petit Catz and Starr of

is
tamed such 3 b tory 10 9 of 11 patents under age 20 (Cabfoma Mel
55 394 1958) —Bd | . w0 ¢

Acute Leukema after Radioactive lodine I\ Therapy
for Hyperthyroidism was rep rted by Ssdney £ W erner and
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vealed a firm gotter pulse rate of 100 BAIR +29% and an I'" curie
typical ot hyperthyroidism (maximum of 7075 at 6 hours 6255 at 24
hours) He recetved 8 me 1131 (48 mc effective dose) wlhich 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 thyroxin
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 2 000 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 wcreased to § mg /100 ml mds
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 El
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 caleium was sattefrctory 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 followtng rad: therapy of Graves di ease In none
of the S cases of hypoparathyroidism n radiosodine treated patients 15 the
cause and effect etween radtoiodime 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 recenved x ray therapy to the pitwtary 10 months earlier Jones, ponted
out the frequency of cataract following such therapy (Brit J Riliol
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 therapy Radiation sources
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total 16 cases documented 12 have beent in women A ed
»7 S8 11 had involvement of both exe 2 of only one flhere
wa no correlation with the evenits of hyperophthilmop
athy At no time did amy pattent show v1 ual loss bevond the
abihits to count finger~ The 11 ual decrense occurred fairly
rapidly over 26 weeh In 14 patients visual loss tended to
reach a chmay then abate In 2 visual rcuity i at least one
eve remained poor because of onset of optic atrophy The
course seemed mdependent of the treatments ttempted

Visual field defects were furly con 1 tent with central or
paracentral scotoma 1 defect of 1 nerve fiber bundic or 1
combmation of the two Mo t patient showed the central
scotom type of defect the scotomn po sessmg ~harp bor
ders with a density varymng from 1/1000 up to and includ
mg 35/1000 white test objdets and varving from 5 to 30
degrees 1n diameter Ophthalmoscopic examination con
<t tently showed no cause for the v1 ual loss Po sibly the
lewton 15 produced not by mechanical or tovic factors acting
<hrectly on the nerve fibers but by factor affecting the optic
nerve indirectly through sts vascular supply

\either the clinical status of the thy rard at onset of the dis
order nor the usutl treatments pre cribed for the basic
thyroid prturtary dy sfunction seem to have any influence on
the cour e of the optic neuropathy Prognosis ts good
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 consdered an mdica
tion for decompression However for patients with Graves
disease and papilledema orbital decompression should be
sertously considered as the treatment of choice

Gross Digital Clubbing and Exophthalmic Ophthalmople
g1a 1n Thyroid Disorders The role of the pituitary gluid m
the production of exophthalmic ophthalmoplegta and 1n 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 light of chimcal and autopsy findings the devel
opment of acropachy and chronic hy pertrophic pulmonary
oOsteoarthropathy n some panents with bronchogenic ¢ trer
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Ldith H Qumby (Columbra Uniyv ) m woman 2 with
toxic recutrent gorter despite thyrordectomy who was guen
2 total of 21 me I'™ for diagnoss and therapy over 4
mouths  After 1n absence of 14 months she returned with
wute leukemin probably granulocy ti

Fnie cases of acute leuhermia hve appeared after treatment
of hyperthyroidism with T'™ an incidence of 1713000/
vear The spontaneous inadence of wcute leuhemia has been
estimated to be 1720000 persons/year Some hive 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 considerabls 1bove the caleulated
~eneral body exposure during treatment for hyperthyrotd
1om which m this case was between 1 and 3 rad

The authors conclude that the association of lewkemia and
I'* therapy for hy perthvroidism probably 15 no more than
chance However the postulation that the leuhemogenic ef
fect of radintion 1s proportional to dose may pertain here <o
that the incidence of leuhemia with § r expostire e g would
be mereased by 10% Although the mechanisms by wlnch the
relativels low radiation expo tres provided by 9! therapy
m hyperthy roidism might induce leuhemia are not evident
1t 1~ important that all occurrences of leuhemia n patients
recening such therapy be recorded mn detal to establt b
whether the association of the dt ease 1nd the ridioactive
IV treatment 1s more than comaidental

Froprrrirarvios

Optic Neuropathy of Exophthalmic Gorter (Graves Dis
ease) Patients with exophthalmic orter mav complum of
blurred vivion In most this 1s due to a change in refraction
resulting from increased pressure in the orbits and 1 some
to change 1 the cornet secondars to exposure or to glan
coma John WV Henderson® (Mavo Clinic and Found ) re
ports 6 ca es 1 which the visual dt order was m the optic
nerve Thi 1 an mfrequent cause of visual disturbance and
15 seldom recogmized

There masy be no papilledema or wny other 1vistble mam
festatron of ocular dysfunction except loss of vision Of the
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Humphey B A J Cin Entec ) 28130 8307 N me 1583
Radiography of the entire body revealed periosteal prohifesations
characten tic of hypertrophic o tecarthropathy mholving all meta
carpals and proxural phalanges of the bapd and the 5th metatarsils
{F1i 14) A few minute persosteal prohferatins tn everal mddl
phalinges of the fan] were prest mabhy stmular in nture and eticlo
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noma has been ascribed to a disturbance of pitutary function
G Treeman* (Univ of Bristol) reports autopsy find

mgs 1 2 patients with medically mduced or postoperative
hypothy roidism associated with malignant exophthalmos
pretibial my~xedema and gross digital clubbmg One patient
had an eosmophilic chromophilic adenoma of the prtuitaty
gland and 1 had ecosmnophilic hyperplasia of the antenor
lobe of the prtuitary gland Nerther patient had a history of
chinical ¢vidence of pulmonary cardiac hepatic or mtestmal
disease and no family lustory of clubbing of the fingers

The association of acropachy and exophthalmic ophthal
moplegi1 n patients with postoperative or medically mduced
myxedema 1s not as rare as might be expected from the pau
city of published reports The development of severe digtal
clubbing and exophthalmic ophthalmoplegra 11t untreated
active thyrotoxicosts however as occurred 1n 1 of the p2
tients a man aged 54 does not appear to have been prevt
ously described

The fact that gross digital clubbing 1s now reported m as
soctation with exophthalmic ophthalmoplegta mn hy perthy
rord as well as n induced euthyroid and hy pothy roid states
1dds further support to the view that this syndrome with ot
without pretibial myxedema 15 a chnical manifestation 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 manifestations followed an induced remission
of Graves disease

Alan 46 was hospitalized for swelling of Tower portion of legs The
entire shin cirecumference of each leg from_‘;us: below the knee to the
ankle was ly thichened and d Raised jrregular
nodular areas were noted Hair follicles were prominent and mdivid
ual hairs coarse and short The skin was darker than normal Pitting
edema (2+) was noted over the dorsal surfzce of each foot Micro
scopic sections 1rom the biopsy specimen of the thichened skin showe:
large amonnts of mucicarnune positive mterial between separat
collagen fibers The specimen was typical of pretibial myxedema The
fingers were clubbed (Fig 13) and the ‘toes were questionably
clubbed Definite bony prominences were palpaf le over the dorsum o
each 5th metacarpal

¢ 57.60 J Iy 17 1948
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Exophthalmos and Localized Preuibial Myxedema wn Eu
thyrasd Patsent  Studses with Troodothyronine Mounte A
Greer” (Unsv of Oregon) studicd the effect of truodothyro
mine on the thyroid secretion rate of 1% m 1 woman with
exophthalmos wd locthzed wmyxedema without hypertly
roidinm The rxte was much faster than that of other euthy
reid pattents and faster than the 1 rage for most thyrotoxic
patients It wts not ssigmiticantly suppressed by orid adming
stration of up 10 400 &g trisodothy ronme dasly  though thy
farge dose produced tonte simptoms

T'he cause of the abnormn! thyroad activity m this patieny
15 Hot apparent Turnoner an the thyrod must hwe been
extremely fist The dramatic fall in the level of serum pro
temn bound iodine was much faster than any scen even
thirotoxic patients and conswdered with the rapsd secretion
rate it su.gests a small pool of hormonal sodine m the thy
roid Chmeal thyrotovcesis will probabls develop o tins
patient eventualls bt At preseat {more than 32 months after
sutial admmssion) she 1 eanthyromd

Studies of the penctration of labeled triodoths romne mto
the normal slan and sk of the localized nn xedematous ret
showed no sigrficant difference between the concentrations
1 the two tissues The results mdicate that whiterver the
cause of the localized my vedema 1t 15 not related to 1 relative
farlure of truodoths ronme to enter the shan tissues

Tuyrow Cancrr

Persistent Thyrord Carcnoma A charactenistic of sowme
thy roid cancers 1s slow rate of growth Athough such tumors
aften can be held m check or temporanly cured by varous
forms of treatment persistence with recurrent symptoms
after 5 or more years 1s relatively common hence follow up
for 10 and even 20 years 1s necessary to exaluate thyrord car
csnoma adequately Wilham A Meitssner and Merle A Legg®
{New England Deaconess Hosp) report 17 cases (15 fe
males) i which thy roud carcinoma persisted 10 26 vears Age
&t time of original treatment was 8 56 years 10 were under
37 and 7 were 53 56 The tumor had bean present 10 14 vears
m 9 and 17 years or over m 8
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£V The mo t minute deviation from normal appearance was a foca!
17ed excrescence projecting outward from the draphysial corex the
most advanced prolsfer itions extended the length ot the dsaphysis but
spred the epiphysial region mdcluding the articular cortices Discrete
1solated raretactions i several of the proliferations of the phalance
were considered to represent preosseous tissue The cortice of the
tibia hbula and ulm apperred thick but not defimitely patholoote
Fxophthilmo  of the right eye was al o noted

Though hypertrophic osteoarthropathy can occur during
the course of Graves disease 1n 7 cases reviewed 1t became
evident 1fter induced remussion of the hy perthyroid mant
festations of the disease It 1s usually or perhaps myanzbly
wsociated with pretibial myvxedema Like the ophthalmop
athy and pretibial my \edema the osteoarthropathy does not
seem to depend on the hyvperthyroid 1 pects of Grave
disease

Function of Thyrowd 1n Euthyroid Patients with Exoph
thalmos The B\[L protein bound jodine (PPI) level and
radiotodine uptake may be normal low or high m the pre
enec of severe exophthalmos To study further thy rord func
tton in this di order [horhild Frus and Earle M Chapman®
(Harvard Med School) measured the BMR PPI thyroud
uptabe of I and conversion to serum PBI! and ana
1yzed paper chromatograms of the serum after oral radiotwo
dine n 8 clineally euthy rord patients with exophthalmos

The BMR 24 hour radiosodine uptahe and PBI were not
mal m 4 the BAIK <lightly mncreased m 1 the PBI low m 1
and increased m 1 1nd the radiorodine uptahe above normal
m 1 The conmerston ratio was increased (over 50 ) i all
and the PBI'™ was elevated i half the patient In the
controls euthyroid patients without exophthalmo conver
sion ratios were under 409 1n none was the PBI! ele
vated Paper chromatography revealed radioactive odide
e thyrosn m the serums of 21l § patients with exophthi!
mos Radioactive triodothy romme wa  demonstrated i only
3 patients and appeared later than thyroan

The re ults indicate that the thyrod tissue m patients
with evophthalmos 1s overactine and producing a normal
amount of hormone 1nd suggest that storage of odmated
substances 1 the gland 13 lowered Usually normally 10
dinated thyronmes 1re secreted
TTIe) At endoc 127 07 15 Februry 195%
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dicted on the basis of lstelogy Every major type of thyrowd
cancer was observed mchuding sndifferentsated grant cell
usually constdered the most mahgrant of all thy roxd tumors
Persistent thy rowd cancer 15 not hrmted to young persons

» {1t 1y noteworthy that not alf of these slow growimg carcmomas are of
the papllary rarety The onle thyrord caranoma with a vmiormly rapid
lethal effeet 35 the amaplastic or small cell varety Since howeves one
caunat be certam of the course until of 15 examined retrospectisely esery
thyroid cartinoma shoul § be treated aggressinely Even pamilaty aders-
caremoma ¢an Lt capadly —Fd }

Use of I Triadothyromne as Pituttary Depressant i Man
agement of Thyroid Cancer according to Cobn G Thomas
Jr? (Unn of North Carolina) offers advantages over other
methods Adequate suppression may be deduced from meas
urements of the serum protem bound sedme (PBI) because
endogenons thyroxn is firmly assocmted with 2 speaifie
2lpha globulin but binding of § truodothy romne 15 not fitm

After the type extent and functional activity of the neo
plasm in 10 pattents were studied serum (PBI) fevels and
radirodine uptake werce determned 1 Truodothy romne was
gren by mouth begmning with 25 ¢g twice daily then the
dose was inereased at 1 2 week mtenials until the tolerated
macimum or a fevel of 200 300 pg dwily was reached This
dosage was conunned for 6 52 weehs or more Periodic de
termunations of serum PBI showed that endogenous hor
mone was reduced to the hypothyrowd range wathin 6 weehs
leveling off at an rreductble muummum beyond which m
creased dosage and prolopged admmmistrasion produced no
effect It was probable that this represented complete sup
pression of the pitmtary effect The dosage vequired was
varable as httle as 50 gz datly in some

In 1 patient whose metastases showed sutonomy of
growth alevel below two could not be reached In 2 patients
with total thy rordectomy {unctiong pulmonary metastases
showed decreased ontput of jodinated protemn after start of
therapy and sn } patient showed decrease 1w size of the me
tastases Tolerance vatied some showed symptows of byper
thyrascism at 100 150 pg daily and others toterated 206 350
g without symptoms The action of the drug persisted sen
eral days after cessation of therapy

Radioiodine uptake was accomplished m all patients with

@) § g Gm KObeWEW W Fb ay 1t
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The table shows the origmnal and final types of tumor
Imtial treatment mcluded excsion s irridmtion and radical
nech dissection 1% patients had local exciston only 8 had
local exusion followed by irtadiation nd 3 had radual nek
dissection plus irradiation None of the 17 patrents had what
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would be constdered vigorous or even adequate mtial suf
gery Six recenved desiceated thyroid after surgical therapy
Persistent tumor was mited to the nech m 9 6 had no
recurrence in the nech Two had tumor in the neck and 10
distant sites Six had metastisis to the lung 4 to bone 110
the brun and 2 to more than one viscys Of the 7 deaths $

tributed to thyroid cancer 2 from local extenston Z

were at
o the

from dissemunated metastases and 1 from metastasis

bramn
1 rolonged persistence of thyroid cancer cannot be pre-
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Extraction and Estsmation of Human Unnary Parathy
aid Hormone tsing a bensore 1ad adsorpion method ot
extraction s reparted by Bank M A Dasses? (Po tprud
Aed School Iondon)

Aernos —A 4R hour  pewsmen ot radniyerated unne woas e
with hydrochlone aer 1o pH 35 Saturated bonzoe aed b taty
«thanol was wied wnd the precipitated wnzosc acud 11 orbed the
janathyrond hormone Thy precipitate was died and washed m o
fute ethangl which th shed the benzoic weid but left the precipitan
cantaning parathiuroud harmone Bioassay of girathyroud Tormone
stas qecomy Ished o sz 4 previon & deseriud method based om the
merea € in unnany phost hate exscretion After injecbon of prrtine vl
harmone nto normal mice

o substances hive been fonnd which mcrease the exere
ton of unnars phosphate m smee under the conditions of the
4 av except pasathy roud hormone Benzow aced had e effect
<5 the urmary pho phate excretion nor flid st provent re
spon € to ingected < mmerent Fara thor mone®

Human unnar estracts were vsaved ygam t baruther
mene®  Fara thor mone  nas assigned 100 ph sphate
umts/ml  the mean yalue for normal human wnnan excre
non of parathyroid horinw ae was 604 {range 47 721 phe
phate unste/24 hours In 4 subgects with confirmed hyvper
parathyropdism and concurrent uremia the mean wa 1212
(range 103 146) pho phite unmits/23 hours Trur ubjert
with hypoparatin rorts m fivd amounts too omrdl to ke 2
saved (fess than 30 phe phate umts/24 hours)

The benzote acid method and mouse asaay are vahd pr
cedares for extractin wd quantitation of parsthye nd bor
mofte mt human urme

Ultrafiltrable Calcum of Human Serum I Vanatwons
m Disease States and under Experimental Condinons The
total serum calaium 1 composed of two major frwctey
nondiffusible or protein bound crleiom and diffuadle or ul
trafiltrable calerwm The dffusible portion 18 predominanthy
1omie caloism It theoretically traverses capdlany membranes
1 vito and participates m metabolic processes at the el
lular level In normal adults 60 705 of serum saleium 1
ultrafittrable

A Ravmond Terepka T Y Tonbara and ¥l A
Dewey (Unn of Roche ter) deternmned the alyribltrahd
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€y FC Yns 3Fs o9} 1



104 FNDOCRINOLOGY

t'un(‘!mnmg caranoma There was no 1utonomy of 1odme
uptihe 15 m Graves disease \\ hen thyroidectomy was pos
stble the morphology of normal and neoplistic gland 1 ve
was studied After I'year mnolution and atrophy w1s appar
ent m the normal gland aud to le er degree m the neo
plastic The neoplastic gland remamed more columnar nd
showed no colloid production Uptahe of P7 normal hv
perpiastic carcinomatous and treated glinds was studied
The increased uptake m cincerous tt sue approximated that
of the hy perplistic glind W hen normal and cancerous thy
roid tissue coenisted the uptahe was more readily suppre ed
m the normal tissue than in the neoplasm

THT PARATHYROID GLANDS CALCILM METAB
OI IS A\D MI'TABOLIC BON\I DISEASES

™ Despite the fact that the diaguost of hyperparathyroidism depeni ont

indirect measurement of the effects of excess parathyroid hormone rather
than on direct measurement of the hormone the frequency with whieh
this disease 15 being detected 1s increasing by leaps and bounds Black b2
ponted out (Am J Surg 96 613 19 8) that the nonspectfic <ymptom
of hvperparathyroidism uncomplicated by renal or osseous disea € ‘mahe
1t difficult for the clinician to hnow which patients should be subjected t
cherical dragnostic techmics It 15 gratsfying to read an editonial by a1
expenienced surgeon which clarifies the crucial pomt that the diagnost
mu t bhshed ch tly This phil hy reduces the ntmber O
explorations for parathyroid tumor Black s editorial further pomts oué
that the chnicran 1s at the mercy of the Jahoratory and that 1t therefore
must e capable of makmg accurate measurements of serum calerum—b
1o means a simple feat Thus as Black says Case finding remasns notably
unsuceessful except 1 climes 1 which a special interest in hy perparathiy
rordism on the part of urologists mternists and chimical pathologtsts has
developed The workings of such special mterest 15 changing our concept
of the clinical symptoms of hy perparathyroidt m from bone to stone to ab
dominal moan ‘to none at all! In our experience chmcal su picion fol
lowed by a relable demonstratton of hypercalcema and pinmag down the
dfferential diagnosis of bypercalcema s resulted m the recogmition of
66 cases m 4 vears It 1s hoped that direct assay of parathyvrod hormon¢
as described 1n the subsequent article by Beryl Davies will further our
kno vledge and diagnostic accuracy Hypercalcemta from other cau €5 has
usually been considered uncommon but 1t 1s now clear that 1t 1s 2 rela
tnely common chemical findmg s patients with advanced breast eancet
d an with or without
asta es when reliable measurements of serum calcium are o €

'y
osseous met:
—r1
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renal di ea e a lugh percentage of uitrafiltrable ciluum 1s
almo t mariable regardless of the level of serum proteins
<o that the actual quantity of ultrafiltrable calcum ap
proaches normal The amount of calelum bound to serum
protems appears to be specifically altered Tlhis accounts for
the chinical observations that tetanv is infrequent in renal
disease

Abnormalities 1n concentravion of ultrafiltrable ealowm
mdicate disturbances in the bone extracellular fluid ealerum
equihbrium abnormalittes 1n percentage of ultrafiltrable enl
cum (ratio of ultrafiltrable to total serum caluum) are
related to altered calerumn protem interrelations m serum
* [Using a different techme we too have found that the percentage of
nanprotemn bound calcrum 15 not altered m hyperparathyroidism so that
the observed increase of nonprotemn bound calcium merely reflects the i
creased total calcrum level In this respect we are distmctly at odis with
Lloyd and Rose (Lancet 2 1758 Dec 13 19 8) who beheve that the
demonstration of an tncrea ¢ m the Jevel of 1onized caleum n the serum
1s important in the dragnosts of hyperj arathyrort m In my opinion failure
0 demonstrate mcreased total calerum levels in such cases probably repre
sents laboratory error since we have now seen a number of ca es of hyper
parathyrmdism with by percalcemia sn our laboratory despste normal values
sinultaneously reported from many other laboratories At the present
writing 1 believe 1t accurate to sav that the heystone of diagnosis depends
on a relable demonstration of hypercalcemia —Ed.]

Radiocalcium Studies of Bone Formation Rate in Human
Metabolic Bone Disease Calcium®* tracer studies were per
formed 1n 11 adults with bone disease and 1 normal man
aged 65 by Robert P Heanev and G Donald W\ hedon® (\at1
Inst of Health) The 1ze of the miscible calctum pool aver
aged shightlv less than 100 mg calcium/hg n all except 2
patients with osteitis deformans 1in whom the pools were
four times that size A direct relation between the size of the
pool and the rate of bone formation was attributed to the
varmable contribution of the mass of newly formed bone to
the miscible calcsum pool

Evidence indicates that this pool desprte 1ts theoretical
complexity behaves as 2 single compartment The turnover
of this poo! 1s greatls mn excess of combined excretory loss
and 1s therefore presumed to mclude loss of tracer mnto non
exchanging bone in the process of bone formation

On the basis of a studv 1n 1 normal adult 1n the present
series and of available studies m the literature the normal

©) T Efc 138140167 N e 19
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tty of serum caleium 1n persons with hyper and hypocalee
mia before during and after parenteral admimstration of
caletum eitrate phosphate and parathyroid extract

The distribution of caletum 1 serum betw een ultrafiltra
ble and nonultrafiltrable forms 1s gos erned by a purely phys
teal chemical process the mass action relationship Ca
+ Protemn & CaProtemate in hypercalcemia whether sec
ondary to a disease or experimentally mnduced by admm
1stration of calemum or parathyroid extract Caletum added
10 Serum 1n vivo increases the ultrafiltrate caleium and pro
portionately incretses the proten bound calcium so the ratio
remains constant The same relation 1s clearly demonstrated
m vitro

The parathy roids are concerned with equilibrium between
calcium 1n bone and extracellular fliid Once i the serum
the calcium released from bone obeys the law of mass acton
mn 1ts reactron with serum protemns Hypoprotemnenua with
presumably normal parathyroid function 1s associated with
a low total serum calcium a normal or near normnal concen
tration and a high percentage of ultrafiltrable calcium The
concentration of calcium i ultrafiltrates of sernm 1s deter
mined by the bon¢ extracellular flmd calcium equihibrium
whereas the total serum calcium and consequently the pef
centage of ultrafiltrable calcium 1s secondanly determine
by mass law relitionships i serum or plasma Total caloum
m serum reflects the level necessary to maintain the concen
tration of ultrafiltrable or 10mzed calcium determined by the
parathyrord controlled bone extracellular flind equibibrium
and serum mass law relation

The hypercalcerma of malignant disease Boeckhs sarcord
and vitamin D ntovication 1s assacrated with elevated con
centrations of ultrafiltrable calcium whereas the percent1ge
of the total which 1s ultrafiltrable 1s within the range for
normal persons w1th normal serum protems These findmgs
sndicate that the caloium disturbance 1s also due to a primary
alteration 1n the bone extracellular lmd calcium ethbnum
with secondary chinges in total serum caleium

Hjypoelcemia 1s accompanred by a normal or hugh per
centage of ultrafiltrable calcium When the percentage !S
normal the serum proteins are usually normal When the
percentage 15 high the <erum proteins are usually low In
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wlubet the effects produced by 90 up pellets of estradint
benzoate placed subcutineously IHowever 1he androgen
snhubited estrogenic activity not only m the drlled femur but
al o m the contralateral one

No sexual differences were observed m response to the
do age of hormones gnen Differences m fumoral chnges
between castrited and noncistrated nuce were not seen

Tue Hyrocatcrviss

So-called Pseud

hyroidism and Neurogeme Tet
ames H P Riotr 'md X Rahn?® found in 2 sisters aged 14
and 18 the follow tng mumfestations which were more severs
m the younger (1) definnte tetany chmieal dectric md
biologie by pocaleemma  (2) structural anomabes 1e small
e rounded head wud plumpness (3) cerebril disturb
ances accompanied by climcal epilepsy 1 the vounger gir}
ath defimste LG changes m the other both showed strih
mn,, mental retardation la view of these hndmgs these cases
should be clasufied as pseudoparathy rordrsm
Investigibon of the famly history showed that the fither
was normal The mother was short round faced 1nd obese
but displayed no chnienl stgns of tetany Of 9 mfants born to
lhe mo&her mcludmg the 2 patients 3 died at 0 exsly age of
during an emd of measles 1 dlcd at
a,e100f menmgitis (she had had epiteptic serzures datmy,
from nfaney and severe mental retardation) and 1 daughter
21 was normal lhese 5 were offspring of a first marrige
(the first husband died accxd«:ntallv) From the ecound mar
riage there were 4 chuldren the 2 patients 1 <on dead 2t birth
{neight 11 1b } and 2 daughter 7%, with extreme nervous
ness and chmical vi_ns of tetany (Chyvostek sign +++) An
effort 15 being made to determine whether this tetany i~
sinular to that in the 2 patients although the 71, vear ald
g1l does not has e their habitus nor mental retardation
Thay farmly hustory furnishes an argument for s 1fyme
the 2 sisters i the same cite,orv espectally smee 8 of 30
reported cases of psendohypoparathyrords m were famihal
In Albright s nomenclature diagnoots 11 the youn,er ister
would be pseundohypoprrathvrordisin becan ¢ of detmite
9 Sma mp T 330N
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rate of bosie formation 1s estimated to be tbout 9 mg calet
um/kg /day (mean for 10 subjects 9109 SD} The rate
of bone formation 1n 6 patients with ostesporosis without
parathyrord disease was 94107 \ much reduced rate of
bone formation was found 1n 1 patient with uncomplicated
hypoparathyroidism a shghtly elevated rate m a young man
with familial hyperostosis and greatly elevated rates m 2
patients with osteitis deformans

From the time of return of bone 1sotope 1mito the pool
biologic life of the shortest hined species ot bone was
mated and meisurement was made of the proportton of total
bone formation represented by this recycling In general the
time required for this eirhest recycling seemed to vary m
versely with the postulated turnover of bone
> |Stnce the patients weights are not mcluded m thi report the &1
canfiot be satisfactorily converted to total rates of bone formation If we
assume that the osteoporotic subjects averaged 70 kg s weight, the rates
grven m this study are identical with those we have reported using #107
radioactive strontium as a tracer W hether weight 15 as important as sU¢
gested seems uncertamn It does not seem reasonable that a 200 pounder
who loses 100 Ib by dieting thereby reduces his skeletal ma s by one thd
In our studies no such relation 1s apparent the rate of ostecgenests i 24
patients with senile osteoporasis vas 33 mEq (660 mg ) calowm/da¥
Whereas that of 22 normal subjects of the same age and weicht was 4/
mEq /day (940 mg )—a staustically sigmificant difference —Ed ]

Inhibition of Estradiol Induced Endosteal Bone Forma
tion after Intrafemoral Implantation of Testosterone Pro
pronate wnto Mice 15 reported by Howard k. Susukr? (tale
Unnv ) Cavities were dnlled 1n the right femora ot 167 mice
and pellets of hormones or plicebos were pliced 1 these
cavities

Mice that only had cavitie drilled or that had cholesterol
placebos or testosterone propionate pellets mmplanted mtra
femorally showed Iittle endosteal bone proliferation m the
distal metaphy ses and eallus formation at the drilled sites 4
weehs after implintation Both sntrafemoral and systeni
apphcations of 90 pg estradiol benzoate mduced localized
hyperostosis 1 the triumatized re, tons Houwever 4 weeks
after hormone implantation the distal metaphyses of both
femora showed about equal endosteal prohferation duc to
the svstemc effects of estradiol benzoate Ouer 80 pg tes
tosterone propionate plced mtrafemoraily was needed to

the
estt
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phaturia was d 1 after it if tration of Iart
thor mone* (Ellsworth Howard test) A normal control was not
tun however and 1t w 15 considered that wathout a concurrent control
this was not necessanily a sigmficant deternunation There was no ab
normal bone density metacarpal shortening or metastatic calefica
tion An intravenous cilcium tolerance test was followed by ncrease
m urnany phosphorus when the serum calciun was elevated 1n direct
contrast to the response expected 1 normal person

Chinical improy ement oceurred 1n this patient before cor
rection of the hypocalecmia Improsement comcided with 1
decrersing serum phosphorus level however suggesting
that hy perphosphatemia together with hy pocalcemit may be
mportant in the production of neurologic mamfestations
this dicease There may be a closer relation of the central
tervous syvstem mamfestitions of hypoparathy rosdism to hy
perphosphatermi than has been previously appreciated The
relation to hy pocalcemia alone appears mnexact and n par
ticular psychoses are absent i patients who are hypocalce
mic as a result of vitamun D deficiency The concurrent hiver
disease may have aggravated the parathyroid msufficiency
v mpairing absorption of vitamm D “and it may huve
played a role 1n the delayed response to treatment

Hypocalcermic Hypercaleiunia during Vitamin D and Dy
hydrotachysterol Therapy of Hypoparathyroidism n 10 pa
tients suggested to Jorge Litvak Mare P Voldiwer Anne
P Forbes and Phalyp H Henneman® (Harvard \Med Schaol)
a direct renal effect of these compounds Urmary calcium or
dimanly varies with the level of serum calaum Iatients
with hypoparaths rotdism ¢haractersstically pre ent hy poral
cemia and hypocalciunz before treatment but during treat
ment calcium excretion may be excessive despite low levels
of fasting serum calcium Before therapy the expected hy po
calcemia and hypocalciurin were present in the patient
studied Vitamin D (iven alone dihydrotachysterol given
alone or both given simultaneously resulted in hy percalcmrit
although serum levels of caleium remained low There was
10 obvious relation betw een serum phosplioru level and ury
nary calaium

Vitamin D and dihydrotachysterol raised the serum cal
cum level toward normal by increasing ab orption of cal
cium from the gastromtestinal tract and by increasng hone

D TC Efe 11846 M h1w
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humoril signs In the other 1t would be pseudopseudohypo
parathyroidism showing that this terminology 15 not deal
Lespecting the value of Albright s chinical descriptions the
nuthors propose reclassification nto a single entity called

multidy strophic tetany of Albright This should be defined
15 a genetic affection with several clmical masks rangmg
from predommant dystrophies mamfesting pseudopsendo
Iy poparathiy rordism to those cases i which a central nervous
disturbance 1s pre eminent producing a neurogenic tetamy
1 which a minor dystrophic element or famihal occurrence
points to the genetic character Between these two extremes
multiple chinical forms can be distingwished which hase been
described as pseudohy poparathy roidism and which are far
from monomorphic

New methods of determinmg titers and constants 1 para

thyroid activity mty reveal whether the renal tubule pos

sesses the nonreceptivity to parathyroid hormone which Al

bright has described but this seems to await final proof
Imvestigations should also aim to discover whether this non

receptrvity 1s con, emtal or results from 1n excess or chrome
lack of hormone In any case Albnights dystrophy has a
place among genodystrophic diseases and his name should
be preserved 1n this connection

Idiopathic Hypoparathyroidism Presenting as Psychosis

and Ci by Chlorp Jaundice 1s described
by Bernard J B Ym and John R Jaemhet (Unwv of
Rochester)

Woman 59 was trewted for meretsing anxiety depresston and
paranoia with phenobarbital chlorpromazine 1nd reserpine Jwn
dice resulted which was constdered to be due to chlorpromnzine She
became delirtous and disoriented and showed moderate rigidity of the
extremities and trunk On the ECG the Q T was prolonged Serum
caleium was 4 2 mg /100 ml Phosphorus was 8 mg /100 m! Thel FG
<howed a basic frequency of 8/second with diffuse moderate slow 1¢
vty of 5 6/second and paroxysmnllv slow activity of 4-6/second 1t
a1l lexds Hyperventilation had no effect The Chyosteh sign was
present Treatment was begun with oral calaium gluconate and dil
drotachysterol The pattent had two generahzed conyulsions the dav
after therapy was started and another 3 days later Vitamin D and
Amphojel® were added to the regimen Serum caleium subsequently
rose progressiely with concurrent improvement 1n the sensorium
and regression of abnormml liboratory values N\o increase in phos

T8 Am J M §47R493 S ptmber 193¢
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Serum magnesium level were determined up to 2 month
after surgery In most experiment <erum calcium potas
swm and <odiim values were al o determined simultane
ou I\ Scrum mague um levels were nltered sigmificanths
onlv by adrenilectomy and thyroparathy roidectomy

It appears that aldo terone mught be a regulitors hor
mone for erum magne wum 1 1t for ernm odium and
pota 1um Under normal conditions at least 919¢ of the fil
tered magne~tum1 reab orbed by the tubules If aldosterone
15 necessary for regulition of reab orption of magne wm
removal of the adrenal glands should result i less uninary
excretion 1nd hy her blood levels of magnestum The effect
of adrenalectomy on erum magne jum appears to be 1dents
cal with sty effect on serum pota< 1um That hy pophy sectonn
did not ulter magnestum levels gnes ndiditional support to
tlis concept This ob ervation 1grees with the prevailmg
view that aldosterone ecretion and activaty are mdependent
of the pritustary

Remoral of thyroids and parathyvreids caused a definite 1l
teration of serum electroly tes with Jow calciem nd magne
sium and elevated potn 1um levels In no other group did
magne tum reach levels o low Tetanmic convulsions began 1
week after surgerv when magnesinm had reached subnor
mAl levels and cea ed about 3 weeks tfter surgery when it
had 11 en spontaneou Iy to igher levels This phenomenon
could not be explamned

Serum magnesium and calcium showed 1dentical behavior
after thy roparathyroidectomz and after removal of other en
docrme glands except after adrentlectorm when magne
st lesels ro e ind calaum levels fell

HyrerraARATIY ROIDISM

Primary Hyperparathyroidism Associated with Hypo
magnesemia The importance of magnesium 1n human me
tabolism 1s unquestioned Itis pre ent in amounts estimated
up to 1600 mEq It 15 found i relatnely large quantities m
bone functions as a coenzyme 1 a major mtracellular cation
and 1~ important 1 neuromn cnlar conduction for cardiac
and keletal muscle De pite thn  deseniption  of defimite
magnesium deficiency have been imited principally th lower
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reab-orption through mcrevsed urnary escretwon of phos
phorus Increased urmary calcium has been assumed to be
secondary to mcreased concentration of serum calaum
However unmnary calcrum could be mcreased to 300 mg
daily by a mere 3% reductton m tubular reabsorption A dt
rect effect of vitamin D and dihvdrotachysterol on renal
tubnlar reab urption of caletum appears hhelv

In the past serum calcium levels were assumed to be sat
1stactory when the Sulkowitch test for urinary calaum w1t
positive Prescnce of calcium m the urme does not nece
sartly imph normal levels m the serum A positine Sullo
witch test 15 not reliable for early detection of vitamn D
or dihydrotichysterol overdosage Absence of tetany symp
toms 1s not a rchable indicator for absence of hypocalcemt
because many patients with chronic hy poparathy roidism et
tolerate Iow blood calcium

Vitamm D and dihydrotachvsterol apparentls (I) m
crease absorption of caloium from the gastromte tinal tract
and (2) merease bone reabsorption through increa ed uf
nary excretion of phosphorus (second action of vitumm D)
A third action has been postulated mereased mtestmal ab
sorption of nitrogen <odimim potassium and magnesium The
pre_ent data suggest a fourth actton decresed tubular re
ibsorption of calcsum
» [This 1s an smortant ob eryation since mapy physicsans hase u ed the
Sulkowitch test as an mdex for adyu tng the dose of nitamn D or ol
ditndrotachysterol m the treatment of hyperparathyroidism Our exie
rience has been tlentical with that reported here 1e that the urme of
jatients taking these agents may show a strongly positne Sulhowstch re
action during hypocalcemic tetany It should al o be noted that people
with hypoparathirardism are not 1mmune from the tetany of hyperventila
tion resulting from anxiety —Ed ]

Effect of Removal of Major Endocrine Glands on Serum
Level of Magnestum i Dogs was studsed by I eter Werl and
David State® (Cedars of Lebanon Hosp Los Angeles)
hnowledge of alterations of blood magnesium level n
health and disease in man 1s stll limited Attempts have
been made to correlate the serum level of magnesium with
the serum levels of other electrolvtes but the findings hive
not been umtorm

In the authors imestigation the adrenals thyroids and
parathvroids _onads prtuttary and parcreas were removed
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seems plan 1ble since the effect of the low serum magnesium
concentration on neufomuscular conduction m1y hve more
than counterbalanced the known depressant effect of hyper
calcemia and hypohalemsa

Parathyroid hormone winch effects bone dissolution and
a phosphate dinrcsi may reduce bodv magnestum stores
Unmnary data n the fir t patient (Fag 1-) show that magne
stum losses paralleled tho e of calerum and phosphorus In
the <econd patient 1t 15 rea onable to assume that postoper
atnve accretion of bone and soft hissue nunerals ncluding
magnesium mav have accounted for the continuance of hy
pomagnesemma for & weeks postoperatively

If thewe speculation are correct hy pomagnesemia 1nd the
attendant symptoms should be observed more often in hy
perparathyrordism than 1 ndicated by previous reports
The clue to the pre etice of hs pomagnesemma may be occur
rence of tetany after surgical correction of hyperparathy
rordism that s refractory to rdmimistration of large nmounts
of caleium
> {In the foregomg an} tollowsng stule fypomagne emua was clearly
demonstrated during the pertod of active hy perparathyrorlism Since hypo-
magne emia occurs pon Peaificatly 1n many conditions 11 which dictary
ntake 13 increased or ursNary loss 1s accelerated one cannot help wonder
g whether 1t 1s specifically related to the hyperparathyroidism or the
result of one of 1ts complications ~Ed ]

Magnesium Studies 1n Relation to Hyperparathyrowdism
were undertahen by Benjamun \ Barnes Stephen \{ Krane
and Olner Cope! (Hamard Med School) 1n view of the
chemical sinularits of magne ium and calcrum The technic
for measuring magne 1wum was that of Garner wiuch uses
aaid extracts of ashed pecimens and couphng of the magne
sum 1on with titan vellow

A man 37 underwent two operations {one exploratory
and oue defimtive) for removal of a hyperfunctioming ade
noma Before remotal balances of nitrogent magnesium
phosphorus and caltium were negatne and loss of magne
s1umM Was excessne n relation to mitrogen The actual and
hypothetical losses of phospharus were in good agreement
1n the preoperatne perrods During the operations the ancil
lary factors of anesthesia analgesia and bed rest were 1den

() 7€ Fdwn 1171407335 De te 10
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ammals Manifestations include vasodilatation hypenm
tability of the nervous system cardiac arrhythmia general
1zed spasticaty and fatal tonie clonic convulsions
Conclustve evidence of a chinical syndrome related to de
ficrency of magnestum 1n man 1s laching James W Agna
and Richard & Goldsmith® (Univ of Cmeinnati) recently
observed 3 patients who 1n the course of adenomatous hy
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perparathyroidism proved by surgical exploration shoned
chinical abnormalities believed to be related to magnesium
deficency

The first 2 patients had symptoms of neuromusculir 11t
tability and paresthesias that appeared to be associated with
Lypomagnesema (Fig 15) Admunistration of magnesium
sulfate caused reversal of symptoms and climical 1mprove
ment n each was associated with a return to normal serum
magnesium concentrations In the first patient 2bnor
malities of the ECG also became normal durmg magnesium
therapy Although no other serum electrolyte abnormalities
were present just before admimistration of magnesmum sul
fate the abnormal ECG cannot be considered speaific for
magnestum deficiency

Whether hy pomagnesema accounted for presence of hy
perreflexia m the third patient 1s speculatine However it

T NwE 1 47 e 258 53 30 1058
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for more than 10% of our cases ot only the symptoms enumerated but
Jo s of weight, thirst dryness polyuria  hyponatremia and hypokalemra
are frequent. Hypercalcerma from any cause produces the same syndrome
n which gastrotntestinal disturbances or mmpaire] renal function tnay
dommnate the chmcal preture Besides anorexia, nansea and vomiting peptic
ulcer 1s surphsingly common 1n hyperparathyror ism DBrummer and Kasa
nen (Acta med scandmay 172 245 19 8) were unable to find chemical
enidence of hyperparathvro: lism 1n 50 patients with gastromte tinal dis
tress and I note that flack (Am J Surg 96 613 19 8) states that
creenng of patients wath peptic ulcer for hyperparathyroidism so far has
ot proved rewarding Ve have however seen 2 patients m whom the
only chnical symptom was refractory peptic ulcer For a careful study of
the effect of hyperparathyror It m on renal function the mterested reader
1 referred to C A Fdvall ( \eta chur scandimav supp 229 1928) —Ed |

Serendipity in Diagnosis of Primary Hyperparathyroid
1sm Classically  primary  hyperparathvrordism 1s mam
fested by symptomatic comphications mvolving the skeleton
or unnary tract However hyperparathnroidism mav cause
atypical symptoms or be present without symptoms In such
1nstances diagnosis may be made by serendipity—the fortu
1tous discovery of viluable thing~ kaymond A Randall and
F Raymond heating Jr3 (Mayo Clinic and Found ) report
on 20 patients 1n whom the diagno 15 was made unewpect
edly duning investigation of unrelated conditions Lach pa
tient showed elevated concentration of serum calaum that
reverted to normal after removal of a parathy roid tumor In
4 a parathyroid tumor was found during an unrelated opera
tion In 9 elevated concentration of serum calcium was
noted although the determination had been done to rule out
presence of hypocalcermia In 7 nephrocalcinosts renal cal
culi or generalized demmeralization of the bones was
dentally noted 1n x rays for unrelated conditions

Case 1—Woman 40 at operation for a thyroid nodule howed a
grade 1 pupillary and follictlar adenocaremom Durig operation a
parathyroid adenoma con 1 ting of chief wnd tran 1tional water clear
cells was noted 1n the usuat position of the right mferior parathyrowd
gland Blnod obtained during operation showed the followms value
caleum 11 4 mg and phosphorus 25 mg /100 ml 2 days after opern
tion the values were caloum 82 mg an i phosphorus 26 mg /100 ml
Questiomng after operation revealed 2 history of renal colic and pa
sage of a stone about 5 years previou Iy

Case 5 —Boy 18 with a convulsive disorder for 5 years was hos
Pitalized Values for serumt calcium determined several times varied
between 131 and 161 mg an! for pho phorus between 21 and 24
my, /100 m) At operation 1 parathyroid adenoma weighing 300 mg
and consisting of chief cells w1s faand 1 the u ual regron On the 3

(3) Am J M S 2365 5389 Novemhe 19 @
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tical the only alteration w1s excision of the 1denoma i the
second procedure

After remoral of the tumor the negatine nitrogen magne
sium phosphorus and calcium balances were reversed The
titial loss of magnesium was greater than could be explared
by ntrogen deficit due to catabolism of soft tissue and the
relatively positive magnesium balance after tumor remosal
could not be explained on the basis of formation of soft tissue
with 1 composition similar to sheletn] muscle Companson of
the data for both operations showed that the pronounced re
nal consersation of magnesium after tumor remoival could
not be scribed to 1nesthesta or other features of the surgteal
procedure The changes noted were presumably 1ssociated
with decreased 1mounts of eirculating parathyroid hormone

Hypercalcemic Crisis Due to Hyperparathyroidism A po
tentrally fatal course characterized by rapidly progres ne
nausea voruting lethargs and azotemsa 1s accasionally seen
n patients with hyperparathvroidism Three patients with
these mmfestations are described by Willhlam ¢ Thomas
Jr John G Wiswell Thomas B Connor and John E
Howard (Johns Hopkms Unn ) In 2 recogmition was suf
ficiently prompt and emergency remoral of a parathsrord
adenomn resulted in a successinl oytcome 1 each In the
third patient the correct diagnosis was suspected onlv 2
hours before death Atautopsy alarge parathyrord adenoma
was found

The clinical manifestations enumerated occur with marked
hy percalcernia of 1ny ettology  Although the pathoenests of
this syndrome 1s not clearh understood successful treatment
<eems dependent on prompt reduction of the high serum cal
cium concentrations Correction of dehvdration with paren
teral flurds may 1mprove the clinical status of some patients
with hyperparathvrordism exhibiting these features but 1t
mnyv be msufficient to alter the progressne course as was
demonstrated m the 2 patients undergomg operation 31
though cortisone and corticotrophin lower the serum eal
cium concentration 1n most hy percalcemic states the Inper
calcermia due to hyperparathy rordism has not been corre ted
by treatment with these hormone
» |This increasingly frequent syndrome of hyperparithyroudt m accounts
(@ A J Med 24229 35 Ftuory 1958
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patients with hypoparathyrowdism the phosphate clearance
was dimimished ranging from 17 to 73 ml /munute In 5
patients with 1 1t was stgrfi ly elevated
Intravenous admimstration of 200-100 umts of parathy
roid extract caused significant mcrease in phosphate clear
ance 1n normal subjects and 1 patients with hypoparathy
roidismi but no appreciable elevation in patients with ure
mia Therapy with vitamin D_ crused no apparent change
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m pho phate clearance despite normalization or near
normahization of blood caleium and phosphorus levels in
these patients
The finding of low phosphate clearance 1n the presence of
a lowered ratio of filtered to reabsorbed phosphorus would
point to renal di ease rather than hyperparathyroidism The
presence of a normal or only shightly depressed phosphate
clearance 1n comjunction with azotemia and a low TRP
should heighten suspition of parathytod hyperfunction
Changes i phosphorus ntahe matersally mfluence tests
of parathyroid i luding the phosphate ¢l
This 1s of particular importance 1 patients wha may be
tabing aluminum hydroxide (which suppresses phosphate
reabsorption 1n the intestine) or 1re on a low calcium dret
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postoperative day values were serum calaium 10 mg and phasphorus
34 mg /100 ml "Questionmg revealed that the patient had had some
weakness fatigue polyuria and polydipsia

Case 6—\Woman 34 showed eprsodes mnfested by blurring of
vision and on several oceasions had lost consciousness Serum calcium
value varted between 121 and 136 mg /100 m! After fasting for 26
hours she showed unusuat behas tor and slightly slurred speech Blood
sugar value was then 29 mg /100 m]l She had 2 operations for sslet
cell adenoniis About 10 month, later a parathyroid adenoma 1 em
in diameter was found n the usual regron of the right inferior para
thyroid The other parathvroids were not 1dentified during operation
Adter operation the serum calcium level was 10 1 mg /100 ml_ butn
A few days 1t strrted to rise again and 11 years later was as ugh as
before parathyroidectonn At a second exploration of the parathy
rouds a parathyroid adenoma was found on the right The left supe
rior parathyrord was enlarged three or four times its norml size and
1t too was removed Vhen the patient was first seen she lowed 110
sheletal or renal disease but 13 years later stones had deseloped 1
the urinary tract and she showed a duodenal ulcer

Case 9—Woman 46 had back pam \ rays of the lumbar spin¢
reverled hypertrophic changes whereas the shull and right hand
showed demineralization suggesting hyperparathyrodism ~ Serum
values were calerum 148 16 3 mg and urea 92 mg /100 ml Explo
ration disclosed a parathvroid adenoma Six months atter aperatien
serum values were calcium 101 phosphorus 36 mg  and uret 48
mg /100 ml Blood pressure was 210/130 mm Hg

Case 18—V oman 5> had tinnitus for 6 months and 1lso pare the
st1s Serum calcium talues were 108 113 mg /100 ml At operation
1 pirathyroid adenomt was found 2 days later the serum calem
hid dropped to 96 mg /106 ml

Phosphate Clearance 1n Diagnosis of Parathyroid Dys
function Laurence H Kjle Marcus Schaaf wnd John J
Canary ¢ (Georgetown Unn ) evaluated phosphate clearance
a5 a possibly more practicable test than per cent tubular re
absorption of phosphate (TRP) which requires accurite
creatimmne determinations and 1s not apphlicable for use
i hypoparathyroidism where TRP 1s usually miamally
elevated

Phosphate clearance m normal subjects was compared
with that noted 1n patients with varous types of parathy
roud dysfunction (Fig 16) In 25 normal subjects the mean
phosphate clearanice was 108 = 27 ml /minute In hyvper
parathy roidism the phosphate clearance was elevated in 11
but 1 patient who had renal failure with uremsa and an en
dogenous creatinine clearance of only 30 ml /minute In 10
Tt Am J Med 4 10 48 TFPu y 193



PARATHYPOID GI ANDS 121

> [The diaguo is of cancurrent hy erparathy rordism and sarcords 15 1 2
brilliant climcal coup I note that an mmportant clue was prosiled by the
Thomas test namely the failure of cort one to reduce the hypercalcemia
to normal (J Lab R Chin Med 52 11 13:8) Ve too have foun! this a
valuable adjunct 1n 8 cases of hyperparathyfodi m though m 1 of our
patients with a surgacally proved parathyroi] adenoma the serum calciom
fevel el from 122 mg /100 mi to nrmal aiter administration of 180 mg
hvdrocorti one dailv for 7 days In  ull ancther patient with all the
chemscal at typical of hyvperp m ads n ot
predmsone 60 mg /day caused all the abnormalsties to disappear entirely
and they have remamed atsent for > months Despite these rare exception
the test 1s an extremely important ani u efu] a1d—Ed.]

Hereditary Hyperparathyroidism Associated with Recur
rent Pancreatitis 15 reported by Charles L Jackson® (Bluft
ton Ind) In a study of 4 generitions of one family there
were 7 c1ses of hy perparathvroidi m spanning 2 generations
and as ocrated with recurrent pancreatitis m 1t least 2 m
stance (Fre 17) Hyperparathyrowhsm i thus family fol
lowed anauto omal domwant pattern

Man 29 (Fig 17 111 2) wasongmally een with abdomimal pun
nausea and vomiting at which time the serum amylase was 250 umts
Edema of the pancreas and omentum was found at lapirotomy with
out evidence of hemorrhagic necrosts Serum calcium at this time
w25 13 14 mg /100 mi The pancreatitrs was recurrent 1nd the gluco e
tolerance curve changed from normal to nuldly diabetic Diffuse cal
cification of the pancrers_but not of the hidneys was found at x 123
Shull < riys howed diffuse rarefaction of the cabarum Dental
xrays were normal A solitary 5 Gm adenoma of the right lower
Parathyroid was removed followed 1n time by cessation of the abdom
mal pam and nauw ea

Man 27 (Fig 17 ZII 5) had recurring abdominal pain nausea and
somiting and a high serum amylase content (830 umts) Hypercal
cemit (13 mg /100 ml ) was found but no caletfication i pancreas ot
Mdneys The lamina dura was absent A 5 Gm solitary adenoma of
the right lower parathyrosd was excised In the 11 months following
operatirn he had no further episodes of abiominal pain nausea dis
“pperrel and a marked decrease in nervous trritability was noted

The relief of symptoms of recarrent pancreatitts by para
thyroidectomy 1n this study and elsewhere suggests that the
Pancreatitrs was i1 some way <equentially related to the hy
Perparathyroidism The most attractive theory would seem
to be that pancreatitis 1s secondary to stone formation in
the pancreatic duct system as a result of hypercalcerma and
alkaliwe pancreanc secretion The possibility cannot be ex
¢luded that hereditary pancreatitss coesist with hyper

© % TeMdas9350 b 194
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\leasurement of the phosphate clearance 1 2 ialuable
screentng test for hyperparathyrordism nd of diagnostic
aid 1n parathyrowd deficiency

Hyperparathyroidism in Identical Twins One of Whom
Suffered Concorutantly of Boeck s Sarcotdosis | Snapper
J J Yarus H Robert Freund and Arthur 1 Goldber,*
(Beth £l Hosp Brooklyn) discuss the problems of differen
tial dirgnosis

Man at 1ge 29 had onset of fever, arthralgit (witbout swelling o
redness) 1n both 1rge and snnll jounts generalized tender Iymphad
enapthy nd splenomegaly Tymph node biopsy Inter confirmed by
skin biopsy showed reticuloendotheliosis and 4 strcoul tike reaction
Sub equently the symptoms progressed and the findmngs ncluded
polyurit hver eplirgement nodular densitics throughout both lung
feld> muld generalized bane resorption and nephrolithists (calcium
phosphate) The Jamimn dusa was intact About thts time the patient >
tnin was operated or for hyperparathyrondism kecon deration o
the symptoms 1n the pre ent patient suggested thrt the hyperealeura
hypercaloemta (15 155 mg 7100 m1 ) nephirocilcanosts ncphrolitht
a5ty and pseudo ditbetes insipidu nught be due to Inperparathy rord
1sm rather than to sarcoidosss

For differentiation the effect of cortisone ont calaum metibolt 1
was muestigated The hypercaleenna and hyperealerurin <id not re
vert to normal values fter sterod therapy suggestmg they were due
to hyperpirathyrowdism rather than strcoidesis In sarcordo 1 the
hypercalcemtn und hyperealeruria are possibly due to mered el a
sorption from the mntestines (as 1n hypervitiunosis D) wnd this ef
fect may be bloched by sterord admimstration The dingno t of hyper
parathyrodism was abetted by the demon tration of 4 reni wthal 1y fow
<erum phosphorus (17 18 mg /100 mi ) level in the patient

4 pirathyroid adenoma was excised fter which the jomnt pun
polvuriz polydipsia po tprandial distre s and hertburn dt appered
The hepatosplenomegth remuned however Subsequently the
cotdosts was rerctinated and sterotd theripy was restmerd

The twin bad had 1 parathyrond adenoni removed at age 33 2
vears before the present patients operation) He died of bleeding
esophageal varices  econdary to hemangiomn of the Irver and 1t #1
not known whether he hnd had swrcorlo 1

The few previouslh reported cases of familial hyperpir
thyrordt m were revien ed by the authors In these the ade
1omas were often found to be multiple with 1n exrlier on et
of symptoms than commonly seen Hypercalcemin wasu u
Ally marhed and many cases pre ented the classic<ymptoms
of osteitis fibro 1 ¢ystica generahisata (Recklinghau cn

disease)
Ly . wo71680 N\ mbe 1958
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> I The diagnans o f concurrent byperparithyrarh m anl arcoudess v a
beliant chiucal toup 1 note that an wwportant clue was provided by the

$iomas test namely the farure of cartsone ta reduce the hyperealcema
wnormal {(§ Lab { Cliw \led 2 1T 17 8) W¢ too have found this a
valuable adjunct ta R cases of byperparathvrordism though m | ot eur
pateats with 2 suegwally proved parathyrord adenoma the  erum c¢al wm
denel fell from 122 mg /10 mi to normal after admmistration of W0 mg
tydrocortisone dady for 7 days In sull another patient with all the
chemscal ot mafrties typcat o hyrosls m a3 o1
predonone 60 mE /dav cau od all the abnormalings to & appear entirehs
and they hate remamed at ent £31 S month  Despte these rare excer uans
the test 15 an extremely tmportant and o eful ;) -]

Hereditary Hyperparathyrowdism Associated with Recur
Tent Pancreatitss i~ reported by Charles E Juchson® (Blafl
wn Ind} In a studs of 4 generaunns of ane famly there
were 7 cases of hy perparithn tondinm spanmug 2 generations
and a socrated with recurrent pancreatitis 1t least 2
sance {Fi, 17) Hyvperparathyvrorhsm an this famth tot
Jowed anauto ontal dommant pattern

Yan 29 (Fig 17 11 23 was ongimally seen with abdommad aun
Wy e and sombng 3t wioch trme the serunt it € was 258 umt
Edems of the pancreas and omentum was tound at Japisotomy with
out evidunce of hemorrhayic necross Serum calaum ar e time
w213 3 my /100 m! The rancrettitis was recuerent and the gluco o
telerance turve changed from normal to auldly diabetic Diffu e cal
cthication of the pancreas but not of the huineys was touad at « ray
Shalt % riss showed diffu e racefwtion of the calanum  Dentat
X Tays were normal  \ solitary 5 Gm adenoma of the right lower
parathyrod was removed foflowed i tme by cessation of the abdam
2t pan and g et

Man 27 {Frg 17 111 5) had recurnng abdommal parn nausea and
tomutmg and a high etum annlase content (330 umis) Hypercal
cenva (13 mg /100 mt ) was found tut no calafication mn pancreas or
krdneys The lamuna dira was absent A 5 Gm solitary adenoma ot
the right lower parathyrad vas exaised In the 11 months followmg
operation he hal no {wrther episodes of abdormnal pam pav ea s
ppeared anfa markerd decrease m nersots sentability was noted

The rehef of symptoms of recurrent pancreatitis by para
thyroidectomy 1n thus study and eleen here suggests that the
Panereatitny was w same wan sequentiafby related ta the hy
perparathyrordism The most attractive theory would seem
t be that pancreatitis 1s secondary to <tone formatton m
the pancreatic duct system as a result of hy percalcemta and
alkaline pancreatic secretion The possibilety cannot be ex
Sluded that heredmary pancrertitis ccoxist wih hvper

6y 4 TrE3d 98983 O 2 398
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parathyroidism i this family with the latter causing the
underlying pancreatitis to be more completely mamifest

Primary Hyperparathyroidism and Metastatic Breast Car
cmoma Case 1n Which Breast Carcinoma Metastasized to
Parathyroid Adenoma 1s reported by Lewss B Woolner
T' Raymond Reatmg Jr and B Marden Black? (Mayo
Chinic and Found )

Woman §4 who 10 years previously had had nephrocalcinosts was
hospitahized for severe chest pain One year previously cholecystec

(7) Ca cor 11975979 S pt Ot 1958




PAPATHIROID GEANDS 123

tonn was dane far chalelithinse  urenua was present at dnt time
and nephroe denn vs was agun poted A womh hater radical mastec
torm was done for carcmonmsa of the breast nd 2 months after this
operatiomn busy lestons that were assunle 1 ta be mctastatic were lem
onstrated X series of « ru treatments for th~ Gony I tons tollowed
and 2 few manths [iter tos asterone proponite snyechions were gnen
for ab 1t 5 months

Blood pressure was 130/86 Mirsnts m aene w ] moderte clitorida!
enltrgement wire noted Protenunl hematariz wnd pyurtl were
present The hemoglobun <2l was 1006 € ax /10 m! Quher blood o2l
ues were o combimin, power 16 mig /Y urcd N6 m, caluum
132 mgp morgame phosphorus 32 myg  alkthine pho phatise 131
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Bodunshy umits and erertwune 22 mg /mf \ says showed extensiyve
osseou changes miny ysic asel  Hbrots degeneration md sub
periosteal sesorrnon particularly an the fingers Mamy of the rivs
vere di torted by expanding nd osteclstic Jestons The sheletal I
€3s¢ Was P Tas metastitre ¢ supertmposed on Ostel
iy fibro a cvstrca resultng from hyperparathyroddi m

A parathysoid tumor w1s exersed from the superior strast of the
thorax Part of the aiass was a parathyrard adeodnit surrounded by &
rim of narm § parathy rond tissue Mitotic tigures we € not seen 1n the
alnona In sharp contrast to the trchground of small regulsr pars
thyroid choef cells extensive deposits of metastitic carcinoma were
noted wathn the adenoma (Fig 130 mndang up about a ghrd of 1ts
wlh The carcinoma cells were Irge and hyper hromatic and showed
YAT3tions 11 wize and shape with ireas of gecrosts an | aumeray
itoses Histolograllys the metastihie tis ue was 1 lentient with that
of the carcimom of the [ £t breast and teft axallary lymph pode pre
Miously remaered

Diterential diagno 1 berncen the e two disorders ot
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borie 1nd cileium metrbolism may be difficule The pathog
nomome ~ r1y featurcs of primary hyperparathyrosdism
with osteitss fibrosa cystiea wmclude characteristic subcortt
cal cysts and subcortical bone resorption These features are
never seen m ty pieal carcinomatosts osser L he round glass
appearance of the skull and mandible are unlikely to occur
m simple carcmomatosts osser In many other facets the
bone changes and laboratory findings are remarhably similar
m the two disorders

* [This s a unique sute of metasta 1s The diagnosis of hy perparathy roidism
1 particularly dithcult 1n the presence of breast cancer since hypercalcemta
1s so common m advanced cases (25.5% of our series ) In contrast t0 hzd
perparathyroidism the hypercaleenua of breast cancer 15 not accompant
by a low rate of tubular reabsorption of phosphate though the serum pho
phate level may be low normal or high The question anses of the pro-
priety of subjecting a patient with advanced breast cancer to operation far
a possibly harmless pirathyroid adenoma W e have not hesitated to do ©
m 2 cases and in both mvalidism was greatly reduced after adcnomectomy

Since breast cancer can be mdolent ymp!
diseases probably should be treated as if the patient had no mahgml:lt)
The hypercalcerma of breast cancer responds to

of fluds or of cortisone unhike that of hyperparathyroidism m which the
serum calcium Jevel rarely fluctuates except in_mstances of acute hyper '
caleema when hvdration and mobilization effect a_deerex ¢ }lo“ar'
has also reported a case of hyperparathyroidism sn which the scrum €2

cium level dropr ed to normal follow mg mfarction of the adenoma {J Chr;‘
T ndocrinol 13 997 1923) Our experience has not been n accord \utd
that of Whitby who described mtermittent overactinity of a parathyror

adenoma (Lancet 1 883 Apr 26 1958) —Ed.)

Primary Chief Cell Hyperplasia of Parathyroid Glands
New Entity in Surgery of Hyperparathyroidism Olner
Cope W Milo heynes SanfordI Rothand Benpimun Castle
man® (Boston) report that since 1952 10 patients with p1t
mary hyperparathyroidism have been noted with a type ©
parathyrord hyperplasia distmet from adenoma carcimomsa
and the previously described water clear cell hyperplasia
All parathyroid glands were enlarged by the disease pro¢
ess and the cells were predommantly of the nomvacuolated
chief cell type The entity 1s called primary chief cell hyper
plasia

It 15 essential that the entity be recogmized at operation
1f secondary operations are to be avorded The enlargements
are most readily confused with adenoma especially 1f only 1
gland 1s exposed Of the first 200 patients with primary h)l
perparathy roudism cared for at the Massachusetts General
T8 Ann S ¢ 148375388 Sptmbe 1953
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Ho pital 5% showed tlus primary cluef cell hyperpla 1a
Of the 10 patients with primary chaef cell hyperpla 11 4
also had tumors of the pancreas and prtwitary gland and 1t
15 pos 1ble that this condition previously described as ade
nomatous yperplasia nd multiple adenomas  will prove
to be the common tipe of parathyroid disease i patients
with muluple endocrine abnormalities
Cro sly the cut surface of the individual glands present
1ll defined nodulanits that 15 more evident microscoprcally
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(Fig 19) The gros< and microscoprc appearance of a single
gland may be msuthaent to distinguish chief cell hyper
rlasia from an adenoma and examnation of all 4 glands
may be necessary to establish defintte diagnosis Surgical
treatment consists of total resection of 3 glands and subtotal

resection of the other

™ [The fact that 8 of the e 10 patients did not have uremia suggests that
the hyperplasa was indeed primary In adhtion 1t 1s difficult to under
stand why secondary hyperplasia such as that of uremia should cause
bypercalcemia During the meeting at which this paper vas discussed
Goldman deseribed 4 of our ca ¢ m which the diagnoss of primary hyper
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plasit w s less certan since 3 of the patient were uremic W hether this
entity 15 gt of the syndrome of multiple endocrine adenomatosis can also
be ashed —Ed |

Tus Hyrrreicesns

Milk Alkal Syndrome Hypercalcemia Alkalosis and
Azotermia Following Calcrum Carbonate and Milk Therapy
of Peptic Ulcer Symptoms usually begm 3 S days after ther
apy 1s begun with distaste for mulk excessive dryness of
the mouth and pharyny  anorexia  dizzimess headache
wetkness or lethargy nau ea and occasionally vomiting
Conjunctivttis  disorientation mental confusion psychotic
reactions and stupor h1ve been noted Jultus VW enger Joseph
B huarsner and Walter L Palmer® (Unn of Chicago)
viewng the records of about 3 500 patients ho pitahized with
peptic ulcer during 1947 <6 found 35 1 whom the sy ndrome
developed Daily mtake of caleium carbonate had not been
precisely measured 24 Gm 1015 times daily was pre
scribed 1nd the daily atahe was estimated s 20 50 Gm

In 18 patients the first indication was n1usea The mean
serum caleum level when first determined on the 4th 6th
day of symptoms was 147 mg /100 ml When catcum car
bonate therapy was stopped the serum calcum level fell
to an average of 12 3 mg /100 m! on the 12th day Tour days
after therapy was stopped the phosphorus level had de
creased shightly to a mean of 32 mg /100 ml and 1t contit
ued to decreise to a mean of 28 mg /100 ml by the lﬁﬂ;
day of symptoms Serum bicarbonate content av eraged 382
mA /L

Azotemia ranged from mild 1n 1 or 2 patrents to les els of
129 and 138 mg /100 ml m 2 others The mean value of
blood urea nitrogen 579 mg /100 ml decreased by the 10th
day of symptoms to 461 mg /100 m! and reached normat
values by the 23d day Urinary pH rarely was dependable as
an mdex of alkalosts though the urine tended to be alkaline

Moderate hypertension was noted m 14 patients before
development of the syndrome In 23 patients drastolic pres
sures exceeded 90 mm during the episode and the trend was
toward moderate elevation of blood pressure during the
height of azoterma In only a few patients did hypertension

@ Gt nt olgy 33 45768 N mb 1957
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persist after hy percalcemmia subsided Speaific ophthalmologic
examnations for calcium deposits 1 1S patients revealed
abuormalities in 6

Usually calcim carbonate was discontinued when diag
nosts of hypercalcemia was established Additional therapy
generally included intrayenous fluids 1sotonie salt solution
ammoniym chlonide and 5% dextrose in distilled water
Seven patients recenved calcium carbonate for varying pe
riods after recovery from the acute eprsode without recur
rence of the syndrome and 4 continued the antacid during
the episode without untoward effects recovering as rapidly
as those 1in whom the 1ntacid was discontinued

Of the 3> patients 16 had defimte histories of pre existing
hvpertension and some of these had depressed renal func
tion Chronic renal disease was present in 4 nephrohthrasis
in 2 and bemgn prostatic hypertrophy mn 2 Gastromtestinal
hemorrhage also seemed to be an important contributory
factor presumably because of decreased blood flow to the
kidneys Light patients had moderate gastrontestinal hem
orrhage smmediately preceding hypercalcemia  Of the 35
patients only 1 showed the syndrome without obvious pre
disposing cause and she had a past history of scarlet fever

Impaired renal function appears to be mportant i de
velopment of the mulk alkali syndrome whether the impair
ment 15 due to pre evtsting hypertensive or renal disease
dehydration alkalosis or gastrointestinal hemorrhage None
of the patients showed evidence of hyperparathyrordism but
this possibihity has not been entirely excluded The ult
mate prognosis of the acute syndrome 15 favorable

Thyrotoxicosis Simulating Hyperparathyrordism 1s re
ported by R 4 Pribekand R C Meade! (Marquette Unry )
Inman 30 the 'y 1 of anorexia
nausea vomiting abdominal pain severe myasthema prostration
and mental changes Greatly elevated serum calcium suggested that
these symptoms were attributable to hypercalcemia Primary hyper
h was t the d seemed unbkely m

the presence of normal serum morgamic phosphorus Diagnosis of
thyrotoxicosts with hypercalcemia was made The patient was given
2 therap trial of 400 mg tth { daily for 6 weeks and
the symptoms disappeared Serum caletum returned to normal and re
matned normal despite ly 1132

) AMA A b It Med 100 994997 Dec mt 1957
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1h 1 was less certain since 3 of the patients were uremme VWhether this
entity 1s part of the syndrome of nultiple e Jocrine a lenematost can also
be 4 hed —Ed |

L Hhyreroance uias

Milk Alkali Syndrome Hypercalcema Alkalosis and
Azoterma Following Calcium Carbonate and Milk Therapy
of Peptic Ulcer Symptoms usually begin 3 S dayvs aiter ther
apy 1s begun with distaste for milh excessnve dryness of
the mouth tnd pharyny  anorenia  dizziness headache
weahness or lethargy nu ea and occasionally yvomiting
Comunctivitis di orientation mental confusion peychotic
reactions and stupor have been noted Jultus W cnger Joseph
B kar ner and Walter L Palmer® (Univ of Chica,0) fe
viewing the records of about 3 300 patients hospitalized with
peptic ulcer during 1947 50 found 3 m whom the syndrome
developed Daly mtahe of calcium carbonate had not been
precisely mesured 24 Gm 1015 times dadly was pre
seribed and the darly mtake was estimated as 20 50 Gm

In 16 patients the first mdication was nause1 The mean
serum calomum level when first determined on the #th-0th
d1y of symptoms was 147 mg /100 ml When (2lcum caf
bonate theripy was stopped the serum calcium level fell
to an 1y erage of 12 3 mg /100 ml on the 12th d1y Four da3>
after therapy was stopped the phosphorus level had de
crensed slightly to 1 mean of 32 mg /100 ml and 1t contin
ued to decrease to 1 mean of 28 mg /100 ml by the ]6(171
day of symptoms Serum bicarbonate content ayeraged 82
mM /L

Azotenua ranged from mild 1n 1 or 2 patients to lev els of
129 and 138 mg /100 ml m 2 others The mean ralue of
blood urea mtrogen 579 mg /100 ml decreased by the 10ﬂ;
day of symptoms to 461 mg /100 ml and reached pormal
values by the 23d day Urinary pH rarely was dependable
an index of alkalosis though the urine tended to be alkaline

Moderate hypertension was noted m 14 patients before
development of the syndrome In 23 patrents distohic p1e>
sures exceeded 90 mm during the episode and the trend was
toward moderate elevation of blood pressure during the
herght of azotemma Int only 2 few patients did hy pertensio®

79y Cat ente |y 33 745769 Vo ember 10§
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During the period under study  the patient lost at least
3% of s sheletal calcium without apparent x ray chan,¢
It1 woncluded that thyrotonic bane di ¢1se 1« not seen more
{requently because the underlying di order 15 corrected be
fore demmerilization procced to 4 clmeally demonstry
ble level

The authors consider the possible c1u ¢ of hn percatcermin
and excessnve excretion of calam with thvrotoxicoss  The
teturn to normal during euthyroidism 1nd the amelioration
after phosphorus admimstrition su.gest 1 direct cffect
of excessiie thyroid hormone on sheletal metabolism with
rever 11 or counteraction of the effect by phosphorus The
pre ence of hypercaleemia in this patient and 1n the few oth
ers described 1n the literatute suggests a defective control
on renal clearince of calaium by parathirond seeretion

Hypercalcemic Nephropathy i Thyrotoxicosis was ob
erved by Olle Sallin® (Central Hosp  Ornsholdsuih Swe
den) In 1 man aged 43 on et of thyrotonicosis was soon
followed by subfebrility rapid lo s in body werght muscle
weakness vomiting and senous deterioration n hexlth
He <lowed a BMR of +100% by percalcenua (135 14 1my, /
100 ml) and anemia with hemoglobn value 64 Gm /100
ml The nonproten nitrogen yalue w063 mg /100 ml
Thyrotoxicost and hypercalcemsz re ponded promptly to
1odine and propy lthwouractl The renal funttional disturbanee
was more persistent and anemin did nct di appear until
after about 4 month

The author sugge t- that nan ea vomiting tenal impur
ment and muscle weakness are directhy or mdirectly due to
hypercalcenma This represents a stage of incompensation
of disturbe 1 crloium metabolism probably of an o teopo
roti nature Durn,, this stage large amounts of calcium are
shed from the skeleton into the blood tream Intense thy
rot xacosts ot short duration and a previously fully muner
alized sheletin are presumed to be neces ary for dey elop
mant of hyvpercalcemia Dehndrating tactcr  arc prebably
¢ entialsinificance

Once hy percalcenmia has commenced with decre v ¢ I mu
le tone fitigue and mcrea ed immaobihization 1t de re wew

D A dc 1 943411 <
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tudic confirmad the dinteal ipre 1on ot hspertivrodt m and the
pattent wa  treated wath 113t

At pre ent there s o atsfactors ayplinatn for the o
cronal hnding, of bpercikemn m thyrotoxicost  Ob
~crvations by several e tigators would mdiate that the
thyroid hormonc alone can cdevate the crum caloum and
that coonvistng, Wy perparatin rords moas ne  neces ary 10 €v
plun the hyvpercaleemin omctines 1 oanated with thyvro
tontcosis Others have uggested that the mereased calerumt
turnover i thyrotostcosts mas be related to increased hone
blood flow he presence of azotcmin m this patient andm?
of 4 previous pitients su gests that remal futtction ma be
mupared m this condition [ finding, howeser mas be the
re ult of delvdration from protracted niusen and yomitun”

Metabolic Observations mn Case of Thyrotoxicosis with
Hypercalcemia are reported by Charle R Kleuman Stewart
Tuttle and Sunuel H Ba ot (Lon of Calforna Los
Angeles)

Al 56 had hd progressive anorextn abwloninal complamts Prd
ritus hett intolerince progre e wethnes Inerewing pigmenta
tion polyuria and polydipstr for period up to rhout 1 16w The thy
roid w1s about twice norml size firm and mooth Serun level of
calenm were 113 136 and ot pho phorus 3943 g /100 md Ak
Iine phosphatase was 52 and +7 Bodnsky tnits on two ocastd
Serum PBIwas 174 pg  thvrond uptihe of T8 wa 63 % 1n 6 hours
and 66 n 24 bours 1he BMR was +23 wd +28¢ There n1¢ no
~ r1y evidence of denuperalization o teir fibrosa ey tica subpert
asteql bone resarption or soft ti sue caleification There were 70 remt
calaihcation

A 125 dny balance study done s the patient became euthirod
howed that the exces 12 urinars and tecal loss of calerum bore httle
relation to the diet or the level of mtcogen balnce A high pho phite
dret ameliorated the metabolic abnormality 1nd corrected the Byper
calcemia Succes ful treatment of the thyrotorico 1s produced similat
changes 1n culeium metaboli m Throu,hout the study the renal €x
cretion of calcrunt reflected primarily alteratton of the underlyng 0
seous metabolism rather than yamation sn dietar cilerum whereR
the fecnl excretion of cileim consi tenth exceeded diettry mtake
~nd was relatinely con tant regardless of the level of thyroid actryity
In a second portion of the study 1 50 day balnce tudy during recur
vence of thyrotoxicost the metabolic defect n the o eous metabo
lism w1s le s marked Hypercaleemn was not then present Lnnafy
ealerum excretion increased only <hghthy over that durmg 2 euthvrotd
period and fecal los e were unchnged
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crdoum was 154 mg 7100 mi uninary caletam was 536 my /24 hours
(Tag 20) Adter use of the steroid there was gradunl lowenny, ot
serum and urinary caloium over 2 weehs to levels ot 97 g /100 m{
serum caleiam and 7 mg /24 bours urinasy ealan Although the
hypercaleerma was soccessfully treated no wnb tantial alteration oc
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curred in the course of the iliness and the pitient died shortly fter
ward of ptogressive di ease

The mode of 2ction of cortisone 1 reducmg b percaliemia
1> conjectural Myers refers to pertinent hteratare relating
to this In ome of the patients relative mhubition of tumor
growth rate may have been re ponsible although the pa
tients died of extensive cancer De mte the absence of a clear
made of action cortisone has a useful role 1n management of
hypercalcemia of neoplastic origin

Fifect of Cortisone 1n Expenimental Hypervitamunosis D
was studied by Willun ¢ Thomas §r ind H  emnmell
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the stresses ind strums on the skelcton 1e  the normal
osteoblistic activator with subsequent inactiity osteopo
rosts  \nemia probably reflects the marhedly negatne m
trogen balinee

Vitamin D Intoxication Report of Two Cases Treated
with Cortisone 15 presented by John V' Verner Jr Frank L
Engel and Harn' T \IcPherson' (Duhe Unn') Both pa
tients were elderly adults presentmg chnwal syndromes of
mental confusion dehyvdration polyuria and iy pohalemic
alknlosts Each had recan ed mtovieating doses of vitamin D
from drugzgists without 1 physician's prescriptron Nerther
could grve 2 story of vitamin D mgestion Hematologic €%
amination revealed Iy percalcemin normophosphatemia hy
pokilenna and azotemia Becausc of the suspicron of iyper
parathyroidism in 1 patient surgictl exploration of the nech
ws performed but no parathyroid 1denom was found D1
agnosis m both cases became obvious when 1t was subse
quently learned from a local pharmaast that 1 pattent had
been takimg 200 000 untts of vitamn D daly for 1 month be
fore 1dimsston 1nd the other up to 300000 units daily nter
muttently for 3 years Cortisone therapy 200 mg /day
resulted in improved mental status in 48 hours Serum cal
cium returned to normal i § and 13 days respectively In
cach patient the responsc to cortisone was prompt lasting
and free from sertous complications Large flurd mtakes and
potasstum supplements were necessary throughout therapy
m these patients

Cortisone 1n Treatment of Hypercalcerma in Neoplastic
Disease has been evaluated by W P Laird AMyers (Sloan
hettering Inst ) who found 1t useful in 5 of 11 patients The
patients had varous types of neoplasms all but 1 had de
monstrable bone metistases Treatment was with liydro
cortisone cortisone or predmisone The response m 2l who
responded appeared withmn 2 weeks n general longer pe
riods of treatment did not increase the chances for obtatn
g 2 positne effect The route of ndmrmistration had no
conwistent eftect

Man 38 had metastatic adenocarcinomn mvolving the spine and
pelvis with pulmonary anfiltrations  Before use of cortisone serum

s 65773 Ap 1 1938
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rocalumosts <pasmophiha and eataracts Deenlefication of
bone the most common (6 cises) 15 of renal ongn second
4y to urmary loss of calaum and appears late Urimary
lithan s was noted 1 4 patient but none showed nephro
ailunosts

\ervons sighs hue nat recerved much studs In most
cases asthema s marked nd often 15 the presenting com
plamt Anxiety nersousncss and some mstability are alwavs
present Sometimes lo s of calaum 15 accompamed by
Lhanges n neuromusculr exettability of a type observed 1n
chrome tetany or spismophilin In 14 patients hyperexat
ability was manifested by 1 positine Chvostek sign In 4 of
6 electromyogrims doublets or triplets were noted Two
patients show ¢d tranaent hy pocilcerma

Cataract was noted mm 7 patients In 3 these lenticular
opacities (zonal subcorticil posterior) were accompanted
by chronic spismoplilin Nervous exatability of spismophil
1¢ type and catiracts may dexetop early and probably <hould
be considered associated signs rather than compheations
Ihey probably are related to the same disturbance of cal
cimm balance as liypercaletuna and represent a generaliza
tion of the process N\evertheles hypercalciuria rtself cn
aggravate the disequuibbrium and co
tention of ciloum 1n nerves or lens

Tt seems probable that 1diopatlue hy percaleiurta 1s due to
a functional anomaly of the renal tubule which renders 1t
hy persensitive to agents which physiologically ncrense cal
curr and hy posensitive to those which inhibit 1t Chere e
apparent rhy thnue fluctuations due to mtercurrent ¢p1 odes
such as pregnincy menopiuse hyperthyroidt m and treat
ment with vitamim D all of which exaggerate the loss of
walem

Treatment 15 on the whole di 1ppointing but 1n attempt
should be made to counternct the condition 1n order to avord
serjous complications Mea ures to prevent hithuasis mclude
dietary restriction of calemm ind mtestinal precipitation of
aleiim by aluminum gels wd sodiam phytate and preven
ton ot caloium preapitation by diuretics magnesium and
acdifying agents Some quthors believe that 1t 1s impossible
to prevant hitluasis and direct treatment toward prevention
of o teomaltcra by admmistration of calcium and vitamn B

1 [y mntenwify re
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Morgan® (Johns Hophins Ty ) Hyperealeema as the rec
ogmized comphication of overdosage with vitammn D and
cortt one 1s sometines effectne m reduung the concentra
tion of serym caletum an this as well as i other hypercal
cemie states

Kats gnen 50000 umits/k,, situmin D duly for 7 14 davs
showed hypercalcennn and metaphysial sclerosts Larger
doses (100000 400 000 unres) prowoted formation of excess
o teoud tisstte and there was an accompansing mcrease 1n
lustologic evidence of active bone resorption In bones of
Tty gnen cortisone (0 mg /hr) the metaphyses were
dense and cartilige cell proliferation was reduced How
«ver concomitant 1dmun tration of cortrsone with vitamin
D did not le sen the vitrmm DD induced hy percalcenua and
hones from rats so treated showed the combined effects of
hath compotinds The results suggest that cortisone and vt
tumn D act mdepindently rather than competitnely on
bone n rats

Tne HyrrroALCIURIAS

Idiopathic Hypercaleiurta With Special Reference to 28
Personal Cases H P Klots M Tutm 1nd P Kobel? (Pan )
report a sturds  Average level of caleium jn the urine »1>
about 330 mg /24 hour on a normal diet Blood calcum
levels were normal m ll but 1 patient who showed transt
tory liypocalcemin  \verage blood phosphorus level i 16
determinations was 02 m, /100 ml but the level was n
creased mn a few patients and definttely decreased below 30
mg m 8 Nine patients 1 whom detatled study of renal func
tion was made showed no evidence of tubular nephnits In
2 an anomaly was assoctated with tubular disturbance 1
showed a lowered renal threshold for glucose thus present
1, renal and calaum diabetes and 1 showed m irhedly ab
normal ammonta excretion In wdiopathic hy percalcuria all
renal function tests are normal the picture changes when
renal o ufficiency supervenes with secondary lithiases

Four ty pes of syndromes may tccompany rdiopathic hy per
calentrin osseous decalaificntion unnary lithiasts and neph

U 83 5254 J1 198
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24 who were not operated on but in whom serum calcwum
Tevels were usually normal (85 105 mg /100 ml) Although
the authors have observed at least 3 women with renal
stones due to unexplumed hypercalaiuna they are not
cluded because the syndrome primanty inyolves males and
because the women presented somewhat different mnor
findings Among 150 proved cases of mild hn perparathyroad
1sm the 14 patients having the lowest serum ealaum levels
were chosen 13 of these were females Compart on of serum
calemm serum phosphorus 2ud 24 hour urinary calem ex
cretion 1n these patients with those who had idiopatihue hv
percalaiuria elicats the point that despite lower average serum
calctum levels the average unnary calaum excretion was
actually igher m patients with idiopathic hypercalaiuna
(283 mg as compared with 269 mg /24 hours) The aver
age serum phosphorus 1n the patients with adiopatine hyper
calauna was very nearly the <imte low value as that found in
the 14 cases of hyperparathvroidism (28 vs 26 mg /100
ml ) The prevalence of uninary tract infection was gh al
though no character: tic orgamism was found Stone analysts
showing a lugh madence of calcium osalate and caleinm
phosphate without magnesium and ammomum phosphate
strengthens the thesis that the stones were from the same
cause as those in hyperparathvroidism 1e  hypercalaiurn
rather than an alkahne urine and that most were formed
while urmnary infection was not present

Balance studies i 4 patients demonstrated mnereased cal
cum absorption Sodium phrtate grven orally veduced cal
cium absorption and urmary calcium to normal levels This
preparation will thus prevent stone growth and recurrence
m the syndrome of idiopathic hypercalciuna

There are various possible mechamsms responsible for the
development of idiopathic hypercalciuma This syndrome
must be hsted with hyperparathyroidism  osteoporosis
Cu ting s syndrome steroid therapy hypervitammosis D
sarcordosis beryllium poisoning renal osteomailrcre states
hyperthyroidism metastatic cancer multiple mveloma and
othets 18 being assotated with inereased calowm m yhe
urine
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Codocrine therapy umed at restoration of tubular absorp
tion of calcium has been tried with Lugols soluton and
testosterone \mong 9 patients treated with 40 drops of 5%
Lugol s solution for 1 2 months results were unsatisfactory
m 6 m 1 calaum excretion fell from 360 mg to 180 mg/
24 hours and 1 showed relatin ¢ improvement that could not
be evaluated \mong & treated with testosterone there were
5 farlures and 3 successes In 1 decrease in calemna comeided
with improvement in renal functional tests (para ammohip
purate cleirance increvsed from 270 to 627)

I 1diopathic ealeurin search should be made not only for
hthiisis and osteomnincia but also for cataract and tetany
In all cases of spismophulin sdiopathic hy percalcruna should
be suspected and this should be considered m treatment with
vitrtmm D which often increases calciuna
> [In the previous and following papers attention ss called to a labra
tory finding, which I believe 1s extremely common namely llyperca]uuna(
n the presence of neplrolithiasis Flocks has posnted ont the frequency ©
this finding as exrly as 1940 and 1n our Jaboratory 1t 1s so usual that ne
no longer consider 1t of diagnostic value 1 tryng to decide whether the
patient Ta hyperparathyroidism Of greater complexity 1s the fact that

ome of these patients have a low serum phosphate level and a low rate o
tubular reabsorption of phosphate One wonders whether this might be 2

form of hypecparathyroidism m which the parathyroid elaborates a phos

phaturic Tormone without a hypercalcemic component We believe not
since thorough chemical studies 1n 13 such cases showed no other si‘glmtﬁ
ele

of hyperparathyrodism by any criteria we could devi e such as
dynamics measured by strontium response to phosphate restriction an
exploratory operation in 1 —Ed ]

Idiopathic Hypercalcturia was accompanied by a normal
serum calcium Jevel low serum phosphorus concentration
and kidney stones m 35 mnle patients reported on by Phlip
H Henneman Patricia H Benedict Anne P Forbes and H
Robert Dudley® (Harvard Med School) The syndrome
shares manv features with hyperparathyroidism and the
only distinguishing chemical feature 15 the normal serum
clcium as opposed to the hypercalcemit in hyperparathy
roidi m Because of occasional varmtions n serum calaum
levels 1diopathic hypercalciuria eannot be defimtrvely dig
nosed unless all 4 parathyroid glands are found normal on
exploration of the neck

The cases described were selected to mclude 11 patients 11
whom no parathvroid adenomas were found at operation and
NwFalndJ Md 25980 87 O¢ 3 1958
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whom treatment fiwd been discontinued for 3 12 weehs 1o
cenved 1 second cour « The unnry caloiwm exeretion i un
fell sigmificantly wera g 47 9% less than m the «ecand
pretretment control period There was also 1 mean reduc
tion m unnary phosphorus excretion of 2625 durng treat
ment

Tecal calcium and phosphorus exeretion (mesured m 3
patients) and utmarny erettimine and 17 hy dross corticoste
roid exeretion showed no ustuned sigmficant change In 2
patients nuld jrundice developed but cleared prompthy
when \ilevar® was withdrawn Other «ide effects of the
drug were mmmai

CARBOHYDRAIT METABOL IS\

* Tl u ¢ of oral hypoglycenue ajents as a stlstitute for insulm myec
t n his now become an estably hed part of the treatment of dibetes mel
litus The first clipically effectine agent carbutarmie (BZ 55) has now
bren jomed by tolputamide {Orinase*)  chiorpropamide (Diabmese) and
metahexarmde (Evglyan or Milanex) These four are closely related
chemucally the —C H group of carbutami le and tolbutamide being replace |
by a —C Y group i chlor] ropamide an1 a benzene ring 1n metahexamide
At the other enl of the molecule each has a distin t radical —NH for
carbutamide —CH for tolbutam1  —Cf 1or chlorpropamide and 3 amino

4 methylb or ditson iruanidu

(DRI "phenformin) has now heen released for therapeutic ne This i

suamde appears more satisfactory for climcal use than the amyl or 106

amy! dertvative Carbutanude has not been releasel for use i the Umtc b
States althongh 1t 15 widely u ed elsewhere Yossibly it toxic effects—
which 1t must be admstted were scen 1n only a few patients—resulted from
the rather long duration of action of thus agent Tolbutamide has enjoyed
a virtual monop 1y in this country and has been found surpr ingly safe
possibly because 1t has a halt life of only 6 hours Optimal effect may re

quire adimns tration of 2 3 doses daily Chlofpropasmide has the longest
action of ali with a half hfe of about 36 houts so that the blood level

build up during the first 4 6 days of admmt tration Metahexamde has a
shghtly brief r action with a half hife of about 24 hours its blood level
and hypoglyceric action accumulate for the hrst 3-4 days Phenformm
has a very brief action lasting about 5 hours and optimal control may
Tequire that 1t e saven 2 3 times daily Overdosige uz all these agents 1s
capahle of producing nausea and vomiting  Experience has shown that the
short acting tolbutamide 1 effectine m doses of 052 Gm darlv phenfor

minn deoses of about 25 mg 3 tmes daily chlorpropamude 11 doses
0104 Gm daly and metahexamde m doses 0 01 08 Gm dawlv In effect

the emetic actson 1s a built m safeguard agamnst overdo e It appears to
re ult from central I and 15 fi relieved b

ton of dextroamphetamine The aitel do es and duratins of a tion are
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Amelioration of Hypercaleiuria Following Poliomyehtis
by 17 Ethyl 19 Nortestosterone (Nilevar®) 15 reported bu
Ired Plum wnd Marcelle F Dunmng® (Lun of Washing
ton) Ndlevar® had 1 pronounced effect on the caleium me
tibolism of 9 cxtensnddy paralyzed patients consale cng
from antcrior poltlomy chtic It was given orily m duly dos
08 approxmating 1 mg /Ag bods weght

The data on urmary caleium excretion ditring, the pretreat

EFFECT OF NILEVAR ON URINARY CALCIUM EXCRETION
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ment treatment 1nd po ttreatment periods 1re given m I'1g
ure 21 Of 9 patients 7 had hypercnlerunia at the tune treat
ment was imtinted Each patient had 1 sigmficant (P< 03)
or lughly significant (P< 01) reduction m daily urmarn eal
cim excretion during treatment \s a rule the uninary ¢l
cium fell modestls durmg the first week of theripy but 2iter
that the mean 1alues atertged 45 4¢ less than durin,, control
perjod» There was no tendency to escape from the effect of
the drnr, the lowered calcium excretion persisted through
out pertods of treatment lasting 3 12 weeks ne patients m
@ Cl FAc 118860871 Ag ¢t 195
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carbolis drate) from fat could occur in possibly predisposing
nutritional and hormonal conditions If certam pathways
prmapally 1molvng ketone bodies as intermedittes had
been operational then the 1 2 5 and 6 carbons of glucose
would have been substantially labeled The findings do not
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exclude all possible reactions that could result in gluconeo
genesrs from fat

Small amounts of tracer (le s than 2% of the total glucose
C1) were present 1n each of the 1 2 5 and 6 carbons m such
proportion as maimnly to suggest dernnation by reactions of
the pentose phosphate cvcle In these carbon positions CH
was present in about the same pattern and amount as with
nondiabetics In Iabile diabetics with marked Letosis about
4% of the admimistered C'* was estimated to be present
free body glucose 2 hours after injection whereas 1n stable
diabetics with or without glucocorticoid admiustration
about 2% was found mn gluco e at this time
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of course._modifiedd when the organs re pon<ble for the metabalt mand.
cretion of the agents are discased | or example the effect of tolbutam
1s prolonged in diseases of the hiver and that of chlory ropamide m re
msufficiency
1 xperiments on admnistration of comt inations are yust now i proc
anlare nut yet n print Dolger refers to_unheheyabhy’ good control w
of af particularly m brattle d
betes That these agents are bemng tolerated with sarprisingly httle toxic
1s particularly gratfymg to those of us who recall the days of Syntha
derved from the earher Gluhhorment devils club uva urst bluebal
leaf extract oxycatalyst Solanum santtwongser berries guanidine mto
cation akee Corchorts ohtorius aspergillin and so on Surprisingly bt
has been reported so far on the efficacy of the tryptophane dervativ
such as the naturally occurring 3 indolacetate which \irsky found effect
i the treatment of human diabetes —I'd

Grucose MFTaroLisu

Pathways of Carbohydrate Formation in Man If Effe
of Diab and G! ticard Ad ration on Isoto
Distribution m Glucose from Subjects Given 1 C1f Acetal
Eroduction of glucose 1 varions states of climcal diabet
was imestigated 1n 5 patients by Walton \V Shreere at
Allen K Hennes! (Brookhaven \atl Lab Upton N 1Y
Two were young labile diabetics who were 1n a conditt
of marked ketosts and acidosss 1 was 4 stable dibetic w!
some chmcal evidence of mncreased adrenal actinity an
were nuddle aged obese stable diabetics to whom a a7
dose of prednicone had been given shortly before the stud
Mild hetosis was present i the latter2

Intrasenous myections with 2 trace amount of 1 C** ¢
tate were gnen to each patrent followed in 2 hours t
collection of blood and 1n some nstances by collection '
unne for glucose analysis Degradation of glucose (bv fe
mentation with Leuconostoc me<enterordes) and analysts ¢
C™* content of each carbon position showed 96-98% of tt
glucose C* m the 3 and 4 carbons as has been prev sous!
obserted 1n antmals and nondiabetic person These finding
are consistent with the operation of the tricarboxylic ac!
cycle and/or fixation of carbon dionide followed by revers:
of glycolytic reactions as the means for appearance of
1n glucose The occurrence of the cons entional glucose labe
1ng, pattern fails to provide evidence for utthzation of spect:
metabolic pathways by which gluconeogenesis (net gain 3
Ty Tl Tyt 3710081015 Tty 1988
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tlus metabolic bloch coenzyvme \ dernnatries ot acetoacctic
acid and betn hydrosvbutyric acid would be presented from
participating 1 the further sy uthesis of fatty acids Asshown
by the heavy arrows in Figure 23 the concentration of these
comp ds wouldasa ¢ "\ e e and their free acds
would then accumulate by direct splitting off of coenzyme \
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or by comersion of free acetoacetic acid to beta hvdrovy -
butyric acid

The author postulates that the metabolic le 1ons m the
Krebs cycle and 1n protemn synthesis obsery ed 1n the drabetic
state may al o be due to dehciency of the coenzyme TPNH

OTHFR SLGARS

Hereditary Fructose Intol Hitherto Unknown Con
genital Metabolic Disturbance Inborn errors ot metabolism
are due to hereditary lack of certain enzymes or enzyme sy s
tems Errors mn carbohydrate metaboltsm melude the yarions
forms of glycogen storage disease and galactosemia which
are accompanied by severe climical symptoms and benign
asymptomatic mehturia An inborn error of fructose metab
olism was observed by E R Troesch \ Prader A Labhart
H W\ Stuberand H P Wolf? (Unnv of Zurich) in 4 patient
all related

Crrl 632 showed a shightly enlarged Iner with nornial by ¢ tunc
tion Glucose and galactose tolerance tests were normad N\ trat e
allergy was noted She hid developed poorly as an mrmt be u  t

€3) Shw md Wheh B 165111 Spt 14 1
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Becan e nondiabetic persons - corresponding studes
<howed an awerage of 1 5% of administered C!* n glucose
the datn are suggestive though by no means conclusne of
an increased rate of carbohydrate synthests from acetate m
the Ibile 1cidotic diabetics The 1 otopic data suggest tul
to tatl condensation of two molecules of acetate to torm
sucanate (1 22)

Glycolytic Pathways Their Relation to Synthesis of Cho
lesterol and Fatty Acids Using I er homogenates of normal
and diabetic rats Marvin D Stper tein  (Southwestern
Med School) studied the relation between the two hnown
pathway - of ghicose catabolism and the synthests of hpids
It was concluded that m the normal lnver the glucose oxtdized
v the hexose monophosphate shunt may be primanlty re
~ponsible for the effects of glycoly siv 1n enhancy, fatty acd
and cholesterol syathesis Evidence mdicated that the co
factor mediating these effects of gl colysis 1s the coenzime
reduced triphosphop) ridine nucleotide (TPNH) The tudy
alco suggested that cholesterol synthesis in the cell mayv be
controlled by the relative amounts of glucose using e1ch of
the glycolytic pathway  with hevose monophosphate gh
olvsss stimulating and Tmbden Veverhof glycolysts tend
mg to depress sterol synthesis

The impaired <y nthesis of fatty acids which 1s char wcter
tstic of diabetes 1s ascribed primanly to the deficiency in this
dicease of glycolysis via the hesose monophosphate shunt
The data represent the first demonstration that the spectfic
defect 1 dibetic lipogenesis 1s probably Iack of TPNH nor
mally produced by tlus pathwny The site of the second
diabetic block would be 1t the TPNH dependent tonver-ion
of crotony! coenzyme A to butyryl coenzyme A (Frg 23)
The locatron of the lipogenic lesion of diabetes 1t this site
hs an important bearing on seseral other metabolic abnor
malsties observed 1n climeal diabete  Diabetic hetosts 1
characterized by the appearance of n excess of the hetone
bodies acetoacetic acd and betr hvdroxybutyne acid Tt
would follow from the author s recults that these two aards
accumulate 1n part as a consequence of the lesion 1t the
TPMNH dependent step n fatty acid synthests Becau e of
T D bete 7181188 MyJn 1958
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this metabolic bloch coenzyme \ dernates ot acetoacetic
aaid and betn hydrosvbutyric 2ad would be prevented from
participating in the further synthesis of fatty acsds Asshown
by the heavy arrows m Figure 23 the concentration of the ¢
comp would as a c | 1 e and their free acids
would then tccumulate by direct sphittinz off of coenzyme \
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or by comversion of free acetoacetic acid to beta hydroxv-
butyric aad

The author postulates that the metabolic fe 1ons . the
Rrebs cycle and 1n protein svnthests obsersed m the diabetic
state m1y also be due to deficrency of the coenzime TP\H

OTnrR SUGARS

H 'y Fructose I Hitherto Unknown Con
genital Metabolic Disturbance Inborn errors ot metabolism
are due to hereditary lack of certain enzymes or enzyme svs
tems Errors in carbohy drate metabols m meclude the various
forms of glycogen storage disease and galacto emia which
are accomparued by severe chinrcal symptoms and bemgn
A~y mptomatie melituria An wborn error of fructose metab
olism was observed by E R Froesch A Prader A Labhart
H WV Stuberand H P Wolf} (Untv of Zurich) mn 4 patient
all related

Gurl 6,4 showed a shghtly enfarged Iver with nornl Iner func
tion Glucose and galactose folerance tests were normal No tructe e
allergy was noted She had developed poorly as an miuwt bec u ¢ t
TT® Shw med Whowh R7168111 Sqe 141
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frequent voruting At b months the mother had noticed that yomit
mg often rwccompinied by swetmg trembhing and somnolence fol
lowed use of sugar in food The sime symptoms were noted later
after i sweetened meals and drinks and after ingestion of frut and
currots Pure glucose and destrin maltose mixtures were well toler
ated Tinally asersion was noted agamst anything sweet and the
child developed well only aiter all foodstuff that she could not tolerate
wis onutted from the diet

The disorder 1s distmguished from so called essential
fructosuria by occurrence of hy pogly cemia and severe symp
toms on ingestion of fructose The mode of mherttance 1s
probably of the 1utosomal recessive type In the authors pa
tients admimstration ot fructose led to excessive and pro
longed rise 1n blood fructose levels 1nd to urinary excretion
of about 10% of the ingested fructose Concurrently with the
rise 1n blood fructo ¢ levels the blood glucose level fell as
low as 10 mg /100 ml This severe hypoglycemn lasted
several hours and wa accompanied by nausea hemorrhagic
vomiting trembling profuse sweating and somnolence Aft
er cessation of the acute symptoms shght and transtent hy
perbilirubinerma and albuminuria appeared

The disorder m1y result from congemtal absence of an
enzyme responsible for one of the steps of fructose metabo
lism by the fructose I phosphate triose pathway

Metabolism of D Ribose in Man was studied by Stanton
Segal and Joseph I olev* (Nat! Inst of Health) by infusion
of both labeled and unlabeled sugar Twenty seven mtrave
nous nfustons of various 1mounts of d ribose were nen
to 6 fasting normal male volunteers and 1 female aged 19
and 24 and to 3 patients with diabetes mellitus All normal
subjects were mntamed on a 250 Gm  carbohy drate diet
before the study Diabetics recenved their last dose of crystal
lime msulin 24 hours before each experiment The ribose so
latton w1s admimistered over a 15 mmute pertod or after
2 small priming dose by constant infusions using a Bowman
pump

The pentose was rapidly and extensively metabohized 2
prineipal frte being conversion to body glucose via the
pentose phosphate pathway (Fir 24) Although converted
to glucose the infused ribose caused lowering of blood glu
cose presumably by mhibiting the enzyme phosphoglucamu
et 377193 M 1958
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tase thus preventing glycogen brealdown m the tiver Ry
bose was i nhin re ponsne although its respanse was
smaller thin that obsetved with other pentoses

Grovacon

Chinical and Metabolic Effects of Glucagon were anatyzed
m 8 patients with thenmatoid arthrits and alhed disorders
by € Fznn J M Salter \{ A Ogryzio and C H Best
{Lms of Toronto) Gincagon was adminsstered by stow m
travenons drip sn doses of 25 2> mg /dav It was usually
divsofved m 500 e normaf salime The mfusion was begun t
haur before breshfast and alloned to run for 10 howrs The
longest uninterrunted course was 4 days

Irolonged admimstration of ghuagon led to w reased
utinary excretion of total uitro en 1nd 17 hydra gy rscoids
hetosts and dectea ed excretion of crestine Tran rent hyper
ghremua always occurred an 't sustamed elesation « § blood
sugar levels was usnal but Iess constant L frans tration ¢4
glucagon was followed by temporary reliet fram acute
flammation 1n <everal of the panents Side effects that were
TTY Tanad B OA F 789698 ¥ 1 1958
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noted were extremc nausea hyperglycenmia and keto s

The benehts derned from short term admimstration of
SInea,on an the do age used were not great enough to out
wergh the distressing <ide effects produced The strihing
metabolic chang es obseryed and their association with reduc
tion n the ncute mflimmatory process were however of
~rettmtere t Turther experimental study of such changes
my lead to better understnding of the mecham m of 1
flammAtion

Effect of 17 Ethyl 19 Nortestosterone on Hyperglycemc
Action of Glucagon in Humans may assist i eluadating the
role of glucagon 1 the normal body economy Shirley Wer
~enfeld® (State Unn of New York New Yorh City) ob
served 16 patients aged 41 80, 14 were women 3 of whom
were dinbetics Lizht patients v ere treated with 17 ethyl 19
nostestosterone (Nilevar®) when the study was mstituted
ind the other § were treated with Nilesar® after control
glucagon tolerince te ts The glucagon tolerance test re
quired mtrivenou mjection of 01 mg crystalline lucagon
L he low er limut of normal response 1s a rise 1 blood sugar of
20 mg /100 ml Nilevar® uniformly produced a highly st
wihcant depression The abolition or suppression of response
to glucagon by Nilevar® was reversible when \iletar® ther
apy wis di contmued Nilevar® had no apparent eftect on
control of the 3 dinbeties nor on the 24 hour thyrotd It T up
t1kes of 8 patients 1 whom thys determunation was made

Only a few condrtrons are known 1 which human bemng
ful to respond to ntravenous admmstration of glucigon
eg depletion of Iner glycogen and enzyme dehciency pre
venting glycogenolysis 1s m defictency of glucose 6 pho
phtase n glycogen storage disease The mechamsm where
by Nilevar® also blocks this reaction 1s speculatrve It might
bloch glucagon induced hy pergh cemia by preventmg the en
hanced gluconeogenesis and protemn catabolism However
since 1t has progestational and androgenic activity 1t mad
mbubit prtuttars and adrenal glucocorticord secretron per
s resulting in decreased liver glycogen and diminshed
response to glucagon It also may be an en
Actual Irver cell damage may be produced
B 1 &Md 97 64767 Ap 1 1958
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although the rapud return te normal glicigon respon-is eness
After dicontsnnation of \alevar argues against this More
over pormal I uptahes m pavents <o stuthed are mdiret
evidence of lack of pitmitany misbiton W hatever the msecha
2 momd e ma provede gkt anta the rale of glacrgon

Effects of Glucagon on Renal Function in Man were esal
wied by I Linck £ K Huffman € J Hiad Jr N Wlup
ple snd A Stawb (ULnn of Colorado) with the teidmuad
asvistance of 4 L Smuthand b Yearwood Druston Gluey
S0u causerd 1 signeficant aned su tamed werease w the tenal
dearance vt of imurgamc pho phorws and 1 gwficant but
tran went mcrease m the remal clearance ratos of sodmmn
chioride and potassam These effects were signshicantls di
ferent from thost ob erved with glucose though the magm
tude of the hypergh cemia mduecd by these two ubsfance
wa not mignificanthy diffcrent Farther wn a number of sub
jects the clectralvte effect atter glucagon preceded the rive
mthe level of blond sugar ~ngge~imiz that the effects of giv
«agon on the renal clearance of electrols tes are fiot meduated
throu b ats by pergly cemie ttion

There were no sgmbeant alterntion m the plasma tevel
of «odmm potassim or thlunde after ghuea,on or ghiose
112 ta pho-phmie concentration decreased atter both How
ever stat tical analius tevealed a greater decrense nfter
glueagon than after glicove

Moot of the changes m creatmme and wuhn dearinc
after adannistration of glucagon hore no relwtn tu the
electrolite response Innbn ulearance was unchanged and
chan.es m creatmme cleirnce were of berderlime sipusfi
cice The fnding mcdicate that the mcrease m electroly te
clearance rigo  after plucagon w not due to an wmorea ad
urine flow Evidence 15 pre-ented that the e effects of gle
cagon are not <econd iy to mhantion of carbonsc anhy drase

Becanise glucagon markedit tncreases the excretion of eles
tralvtes but does not change the hiltered load apprecsably
nappesrs to hay e an acthwn on the renal tubule Since change
m glomerular filtratton rate and renal plasmae flow were

ight the possthihits ot =n action of glucagon >u the o

merulus cannot be raled sm
€)Y Cn Endoc  § 3RLRS V4 1
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Dravrres MeLutus

Main Effects and Interactions of Cortisone Growth Hor
mone and Truodothyronine in Production of Temporary
Diabetes 1n Rat were studied by John A Owen Jr and
Irank L Cngel® (Dul e Univ ) The destgn of the experiment

Control Gn Vermouth Both

o ® B 8

(N NOILLY PRAT UNITS /My
£y

SERUM EUPHORASE ACTIVITY

~»

o
o PN
Vermouth 5-1 4 . ,("(2.7'5;3“;”)
o e

¥ ‘anw’s 7]Eﬂm«d Ffan ’gldl)erm thon m phoa oty (C it of
was factorial suitable for the anzlysis of varance Intact
tube fed albmo rats were used
Growth hormone produced hyperglycenma glycosuna ot

trogen retentton and gain m weight The other hormones
produced hyperglycemia and glycosuria with nitrogen wast
1ge and weight loss Evers comburation of hormones pro
duced changes tn each parameter which were equivalent to
the additry e effect of the individual hormones No significant

(&) Enior n logy 63122131 J v 1058
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SyReTgIStc or antagonistsc were d d

Faoslure to demonstrate atty signaficant interactions was sur
pring but its impheatsons are meaningfnl only withm the
tmits of the expenimental sttuation One such timt 1g the
size of the experiment By calculition a ssgmficant interac
tion betn een grow th hiormone and cornsone would be theo
retically attunable if the number of ammals were doubled
Tuven then the values would be mmor compared with the
mawn effects Another limit 1s the duration of the experiment
A third consideration arrees from the fact thet each of the
hormoties was admmstered m an unghy sielogacally large
dose 11 an attempt to produce a prompt metabohc derange
ment Homeostatic mechamsms would be expected to resist
these mfluences vigorously and mught obscure a synergiatic
actson which would be appasent 1 the reverse sitnation te
replacement therapy i the hiy pophysectomized orgamism
Funally studies on the whole ammal measure 1solated o
chemcal effects in an adnuttedly crude and wdrect fashion
Trye synermsm and competation smght best be reserved to
describe phenomena occurnng at the cellutar or subceltubwr
lesel

Regardiess of methadology this expenmental design clear
1y permits more thorough extraction of mformation from the
data It will undoubtedly be of great value many study which
attempts to separate traly synesgistic effects of treatment
combinations from those which are merely addithe
» {Bestdey mportant scentific saformation this paper offers an exper
mental design nhich could be used as a model Sor studies of so-called
sraecgism In the origmal presentation st the meetng of the Southern
Section of the Amenican Federation for Chincat Research s New Orleans
Jan 2{ 1958 the authors withly present d the precedng diagram (Fig
253 1t 15 worthy of considerable study-—~peru 3l of couwrse not a field
project, Actually sf the euphorase actiity of a martim 15 greater than
ttat of the controt 4 vermouth + gin the dsfference must of covrse be
aserihed to the olive T wonder of anvone has studied Gibsons —~Ed.§

Investigation of Symptomiess Glycosuria with Gslactose
and Cortisone Modified Glucose Tolerance Tests was under
taken by R B Goudie W P Stamm and § Dische® an 65
patients with histary of glycosurm including § with chimcal
drabetes 4 with d; of probable climcal diab and 8
refersed becanse of glycosurza but whe showed no glycosuna
dunng the test A 50 Gm oral glucose tolerance test was

) T Clu P b 1148436 5 ptmber 1958




148 I NDOCRINOLOGY

done on each patrent with use of cipiliany blood for true
blood glucose estimations of the fastmg 1 bour and 2 hour
samples The next dav a galacto o tolerance test was per
formed according, to methods previonsly described by the
1uthors

Patients were grouped qccording to glucose tolerance re
sults Patients i groups \ and B had clical or probable
el dirbetes respectisely Those i group C showed no
¢lneal symptoms but had pronounced imparrment of glu
cose tolcrance with peak hlood glucose level over 18 mg
and a 2 hour \alue over 135 mg /100 ml Patient m group
1> howed mild impurment of gluco e tolerance with peah
value over 170 and 1 2 hour value betwecn 106 and 135 and
tho~e 1n group L showed 1 peak value over 170 and a 2 hour
lcvel of 80 105 Patients m group ' howed 1 peah value
over 170 and 1 2 hour level under 80 (The curve of patients
m groups L and F therefore correspond roughly 1o the oy
hhperglycemic or lag curves de cribed by other worhers
The subdnision of the e patients with abnormal peak and
normal 2 hour values mto the two groups 15 ba ed on the
quthors observation of the mer e relation of peak and 2
hour lesels of blood gluco ¢ 1 normal per<ons j Patient
1 group G showed renal gly cosuria with peah glucose vatue
under 170 and 2 hour value under 10> and those m group H
~howed renal glycosurta with peik value under 170 and 1b
normal 2 hour value of 105 mg or over Patients t group J
had had glveosuria but did not demonstrate 1t at the time
of the ylucose tolerance test

Comparison of mean galacto e peak results with glucose
tolerance results showed a Iughly 1gmficant difference be
tween the normal persons and group F simular to that pre
viously reported between normal persons and postJastrecto
my patients There was no significant difference between
peah galactose values obtamed m the normal control and
those 1 any of the other groups

The cortisone modified glucose tolerance test after the
technic of Fajans and Conn given to 27 patients w1th ol
cosuiria and 21 controls was msufficiently sensitrye t0 s €8
the sigmficance of gl costuria ascocnted With bordeshne glu

cose tolerance .
% 1th the oral glucose tolerance test presence of 2 norma
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fasting blood gluense Ievel and 1 lugh peak 1+ oented with
2 less than fiorml 2 hour level probabh indicates ragnd 2b
sorption of glucose Confismatory evadence may be obtasted
with the galactose tolerance te £ W\ hen the peak 1> hugh and
the 2 Tour glucose fevel 18 within normal range but above
sormad 1verage smpyrment of gluco ¢ tolorance should be
suspected especially m presence of normal gelacto e toler
ance

Prediabetic State n Man Defimtion Interpretanion and
Imphications were presented by Jerome W Conut (Lnn of
Michigan) s the Banting Memonal Lecture at the meeting
of the Amernican Dhabetes Assotiation June 21 1958 Previous
studies by Conn and his o worker~ have shonn that among
apparently normal per ons marked differences ewst mn <un
ceptibality to or resistance to loss of tolerance produced by
adminstration of farrh large do es of cortivone Wath 2
corticone gluco ¢ tolerance test inattempt was made to pra
paint the potential diabetsc before the disease 15 evident by
pre ent testing methods

The standard glucose tolerance nd cortisone gluco ¢ tof
erance tests were gnen to 387 close relatives of deabetses and
to 123 pervons who hnew of no diabetes 1 thesr farmlies It
the subject weighed under 160 I 50 mg cortnone acetate
was adnunistered orally 814 and wgamn 2 hours heforea
standard ghicose tolerance test was performed If the total
bods seight exceeded 160 1b 625 my was given orally on
the vame time schedule

In mterpretmg the glucose tolerance test a 1alue of 160
mg /100 ml or higher m the first hour 140 mg or lgher 1t
1% hours and 120 mg or lugher 1t 2 houts 15 considered
dicative of drabetes (Fig 26) A cunve under 166 at 1 hour
and under {10 at 2 hours 1s regarded as mdicating normal
tolerance When the 2 hour value fails betw een 110 and 120
mg /100 ml st 1 classifie | as belongng to a specral group
desigy t as probable duzb

The otdinary glucose tolerance test showed thit 187% of
the 357 close relatives were already diabetse without hnow
mg st Another 14 (496) were probably diabetic Of the 12>
persons with no fnown family it torv of diabetes onfy 1

€3 D ober T 37357 St O ) SR
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showed a dabetic glucose tolerance test and only 1 had a
curve indicating probable diabetes

The persons 1n both groups who showed normal glucose
tolerance curves were then gnen the cortisone glucose tol
erance test as 1 posstble measure of susceptibility to glucose
Of 259 nondiabetic reltives 195 (75%) gave a negative re

A~ STANDARD PREP DIET
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Conn™J W D bt 7347357 Spt Oct 1953)
sponse to the cortisone glucose tolerance test In contrast of
104 persons with no known diabetes m the family 101 (9750)
gave a negatn e response to the corti one ghucose tolerance
test

Of the 14 persons who were found to be probable diabetics
on the basis of the glucose tolerance test 12 (8650) gave a
positive response to the cortisone ghicose tolerance test The
others gave an almost positive response Of 19 patients 1t
whom diabetic glucose tolerance curves reverted to normal
after loss of weight 16 (8495) gave a positive response to the
cortisone glucose tolerance test

Fnve year follow up glucose tolerance tests and follow up
cortisone glucose tolerance tests were done m 71 relatives
of diabetics with normal standard glucose tolerance tests Of
the 71 30 had shown a positive cortisone glucose tolerance
test Among the 30 positive reactors diabetes or probable
diabetes had developed 1n 23% whereas 1n only 25 of the
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negatine riactors had dinbetes deseloped Of the comtrol
group (ne famuly history of diabetes and 4 normal glueo ¢
tolerance test} nonc retested had shown wn abnormatl cunve

Fimlly very small groups of both positive and negatise
reactors with farmly history of dibetes were obsersed On
repeated testeagr with the cortisone glucose tolerance test
they vaallated between positne and negatne respom es
This ty pe of installity of carbohydrate metabohsm was not
noted 1a any of the persons without famdy story of dia
betes

Standasd Two Hour Oral Glucose Tolerance Test s Dh
agnosis of Diabetes Melhtus n Subjects without Fasting
Hyperglycema s not an absolately relable criterion zs 1
assumed 1n current practsce accordsig to Roger B Unger
(Southwestern Med School) From a random presumably
normal group {apphcants for food handler certificates) 152
persons were cliosen i « hom the blood sugar was less than
130 mg /100 m! 13 bours after a meal They were m
structed to eat high carbohydrate diets and to keep diet tec
ords with consumption dehberately underestimated for at
least 3 days before the tolerance tests which were grven
afasting state

The fasting blood sugar was less than 100 mg /100 m!
m each case Values over 100 mg /100 ml 2 hours after m
gestion of 100 Gm glucose were observed m 83 (546%) of
the 152 tests Of these 83 patients GO had levels at 2 hours
exceeding the diagnostie 1 hour level of 110 mg /100 mi
Though the antecedent diet was not strietly controlled the
Iugh tmeidence of 1bnormal values could not be blamed on
a Jow carbohydrate diet simce the subjects wath the lowest
reported mtake were not m the abnormal group

Duplicate tests in the same per.ons under suntlar esrcum
stances showed wide varmesons in the same subyect at differ
ent times Itis therefore wnr ble to base an absolut:
dignosss of diabetes on a single test of thus Jand
> [The smplications of this impostant study are immeduately apparent If
more than S0¢° of a2 normal _gopulatian have bood ugar levels exceed

g 100 mg /100 my 2 hours after a est meal obviously ttus test ss v ele s
1 the diagnosis of diabetes —Ed |

Dhabetes Folt g Total Paner Chnical Ob
servations of 10 Cases are reported by ' Perry \kCullagh
Cor e Tar M2 47038288 D mt 1wy
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Junes K Cool and farf K Sturey? (Cieseland Cliic) In
man and dogs more than 905 of the pancreas must be re
moved to induce diibete  In normal adults the paucreas
weighs 60 100 Gm and may contam between 205000 and
25000001 lets which represent 1 3 55 of the total pancreas
Insulin content m a slormal person 15 estimated to be 17
anits/Gm  pancreatic tissue In patients with diabetes this
15 espmated to be 04 unit/Gm The first ucee sful total
pancreatectomy was reported 1 1942 Sincc then 29 more
cases have been reported Al 10 patients m the pre ent <eres
kad carcinomn

Insulin requirements immedintels postoperately differ
from those m later periods probably becau e later the food
mtahe 1s more evenly regulated and absorption differs In
the early postoperatne period most patients are relatnely
sensitine to 1subn mtike of food 18 1rre nlar and ab orp
tion of food 1s decrea ed because of diarrher pu toperatne
stress and tbsorption of tosic products from the operatne
site Severe reactions to msulm may even be ttal Some
patients requtre 1s much as 100 nmt  duly without msuhn
reaction  others show blood sugar flucttintions betw een not
mal and s bigh 4s 400 mg /100 m! throughout the dv with
15 Iittle as 10 umts of mmsulin

Most patients ultimitelh require onlyv 10 30 umit of m
sulin duly After total pancreatectomy i 4 patient with dia
betes the daih meuln requirement 1s not increa «d and may
1n fact be decrensed In the authors patients after pancrea
tectomy tdeal control implied by the criteria of mamtenance
ot werght and strength avaidance of Ketosis and glycosun2
and normal range of blood sugar 2t all times of day could not
even be appronimated The marked mstability of the dia
betes judged by extremels rapid vanation m blood sugIr
values was remmuscent of unstable (juiemle) spontinesus
diabetes

Ciloric ab orption after pancreatectomy may be 2> 20%%
below the caloric mtake Protem and fat excretion > fecal
mitrogen 15 2 7 tumes normal Therefore caloric mtake after
pancreatectomy should 1f possible be mcreised by at le:(x t
40%% to compensate Pancreatic extract 1s clammed to md fat
absorption with little effect on protern absorption but there
Gy D bets7 9830 J1 lug 108
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Wwas 110 ipparent difference 1 msuhn requacements of the
tients who dud and did not tike 3t

After total pancrestectomy complete control of dinbet
difficudt 1o achieve Insulim reactions are prone to be vt
and may be fatal It sppetrs prudent ta s 1t pariad cos
of the dimbetes and to pernut varable degrees of hyper
cevma and ghyeosuny Survnal of the ¢ patents has |
too short 1o permt adequate obven apons about chr
comphicattans There were no operative deaths but bec
of the lngh merdence of morbadity and early detths due tc
andeslymg disease which m no case was enred by w sl
wreatectom) ths procetdire will not be adyocated {or G
noma m the future

Insubtss m Early Juvemie Drabetes wecording to §
M LeComptet {(Harvard Med School) who report on.
fants aboy aged 9 and < young adult may be 1 clue x
natere of the wyunous ageat w human diabetes at lea
the gronthonset fype These bhmphots taw iwfiltration
the rslands of Langerhans 1 the absence of pmcren
are apparently ~pectfic for diabetes melhitus and are g
tically confined 10 cases of recent ouset mn children or ve
adults Intually desersbed w 1902 they huve recewed s
attenton bt miy be of considerable pathogeme sigmfics

Bov 9 had sudden onset of symptom of diibete  with polvurs,
robydipssa He died 25 msnutes after hospitshizatson ;1 com
eondition with a blood sugar value of 772 mg /106 ml Thee ¢
{ather s sthlings had 2lsa died of diabetes 4t age 16 17 1126

AL ustop s the pancreas showed cute diffu e pancrestitss
necrasts of some hirge ducts wnd exten 11 e nfiltrabon of pohymio
nuelear feukosytes m the interstitial tssne especially molving
lobular regions In contsast hmphoevtse filtrstion of about a £
of the 1 Jinds was demansirated (Fig 27) A fes 3 lind  hose
CFedRe iy connectise tssue suggesting that bymphocvtic mAfte
antedited acute pancreatins The appearance of the sstands +
Some shoned marrow atroplnc appearing cell cords generall
inesdenta) wath v olement by lymphocstes Others approact
nornial pperrance byt most of the e howed hydropsc change
heta el There were rare examples of spparent contsmuty bel
eells of an ssland and those of adjaeent acmy

Hitologically the Jesions of the pancress m the ot
patients were sinular fo those just described

T vrmrthoct tre @it e terin oof e coTmmido s s on o e
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recent onset 1n children and young adults where one might
hope to find evidence of the pathogenests of the disease It1s
not characteristic of alloxan diabetes nor of the various types
of hormonal diabetes and does not resemble the infiltration
of eosmophils seen m infants of dbetic mothers Histo
logteally 1t 15 associated with narrow cords of cells with
scanty cytoplasm and deeply stained nucler which seem to

A R AT A

oot A ot
e D
, 053

'
R e T
,

Fg 7—Exte v flt tonof ymphooyt wth adgz d 1 d ed o
$ogny* 900 (Curt ¥ £ LeCompt P M AMA'A BUFth 66 450457 Ot ber
9.

be chiefly alpha cells These cords of cells may represesnt
rudimentary islands in which after an imjury which p
duced diabetes there 1s 1n some way mhibstion of beta cell

regeneration
> {Lymphocytic h docrine organs 15 be
commg almost a general ob ervation It has long been Lnown mn the € €
of the thyrotd 1n which Hashimoto s disease very often Jeads to myxedema
and 1 the case of the adrenal cortex 1 which 1diopathic Addison's dis
Snse Superyenes One cannot help wondering if this may not also be the
ta56 m ichopath odism and other b endocrine
states Since we are speculatmg I wonder whether these patients show
appropriate autommmume phenomena siilar to those so readily deman
Strated m patients with lymphoeytic thyroditt —Ed
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Complete Remussion of Severe Diabetes 1> reported by
Frukhin B Peck Jr W R Rurtley and Franhlin B Peck
Sr5 (Indianapolis)

Man 41 had no history of ciabetes until onset of illness 1 day be
fore admission when he wns found unconscious On admussion the
blond sugar was 1280 mg /100 ml plisma carbon dioxide 3 mEq
Rabmowitch sevenity index 24 and the patient was 1 cireulatory col
lapse During the next 12 hours 1910 umts of msulin were admims
tered Sub 1y wnsulin developed that required 200-400
units of ssulin daily te mantam norml gheema After about 10
days m the hosprtal the patient s responsiveness to insulin suddenty
mmproved and severe hypo Ivcenua ensued Regulation was then es
tablished with 90 umits of NPH insultn which was reduced to 30
urits duly until about & month later when insulin was entirely dis
continued and the blood sugar remamed normal

The disappearance of clinical manifestations has not been
accompanted by significunt weight loss Ordinary glucose
tolerance tests show only a shght delay 1n return to the
starting value at the 2d hour There was a shight delay i hy
poglvcemic response to an mtravenous test dose of msulin
These constitute the only evidence of any residual abnormal
1tv and after 3 years a latent defect 1s not induced by the cor
tisone glucose tolerance test of I'ajans Conn Until 5 vears
have elapsed however recovery should be regarded as re
nussion rather than cure

Urinary Excretion of Zinc i Diabetics was stidied by
R Constam W Ieemann and F Almasv® (Unn of
Zurich) The amount of zinc was determmed m 24 hour
urine specamens In 99 nondiabetics aged 6 75 the amount
of zine varied between 37 and 120 pg /100 ml or 39 892
ug /24 hours (average 037) When determinations were
made on consecutn e davs considerable day by day fluctua
t1on 1 zine excretion was noted which did not seem to
depend on age or sex In 40 diabetics aged 13 80 who had
had diabetes for a month to 24 years urmary zinc excretion
varied between 234 and 582 pg /100 ml or 394 5845
#g /24 hours with an average of 1203 and a standard devt
ation of 9143 pg /24 hours
The difference between the average zinc loss of diabetics
and that of nondiabetics amounted to 866 pg /24 hours
which by the T test appeared statistically sigmficant Thus

€Y Dt 9397 M Ap 19
€) €ww mIwh hoeroar o N 1
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on the average drmbetics excreted more sinc than nondia
beties Zinc excretions of over 2000 pg /day were observed
i 4 patients with severe decompen ation of the diabetes
Onc of thest pattents was 1 precomr Of 21 dribetics m
whom the 24 hour zmc excretion varied between 1020 and
1533 ¢, 16 were poorls controlled Of the other § 3 showed
constderable albuminuria 1 was recovering from spinal frac
ture and 1 had seyere osteoporosis Among 2+ diabetics who
were hospitalized because of poor contrel daily studies
showed steadily decreasing zinc excretion i 16 a» <oon as
propcr management was begun independent of the type of
management In 1 pregnant diabetic this condition did not
seem to influence urinary zine excretion

W hether the mere1se mn urmary zine eltmination 1 un
controlled diabetes 15 the cause or the consequence of the
dibetic disorder or just an accompanying \mptom f¢
mains to be clarified

CorMILICATIONS
KETOSIS

Ketogenesis On the basis of his experiments and those of
others Willlam C Stadie (Unn of Pennsylhama) con
cludes that once oxidation of 4 long cham fatty 1cd 15 nutt
ated the entrre molecule of that particulrr fatty actd 1 com
pletely dissimilated to acetyI coenzyme A Ths 1ppears to be
expluned by the type of deacylases found i the Iner Only
two deacylses have been demonstrated acetowcty] coent
zyme A and acety] coenzyme A No deacylasc for Ingher
fatty acids than carbon-4 have been demonstrated

Once having been actinated a fatty 1cid molecule contit
ues i an actinated state until 1t reaches the 4 or 2 carbon
stage Thus explains the absence of fatty acids contaumng i
termediate numbers of carbons in Iiners producmg lrge
amounts of hetone bodies from the ligher fatty acids

Fluid and Electrolyte Therapy of Severe Diabetic Acidosts
and Ketosts Study of 29 Episodes (26 Patients) Helen Last
man Martin hendrick Smith and Mary Lu Wilson® (Unit
of Southern California) did thorough serum and urme clec

7173180 May Ju 1959
fB D3 ¢ Med 2437638 N h 1958
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trolite evaluations and i ~ome 1 tances balince studies
i a group of patients with severc acidosss and hetosts In
general three types of fumd (hy potomic 1sotonic and hyper
tonic) were ysed Schedule § consisted 1w 2 L of M/IZ <o
dwm lactate and 31 modihed Putler s solution schedule 2
i 2 Loof /6 <odmm lautate and 23 1 of 09¢ saline
schedule 33n 2 L. of 1 combinition of 67> L of M/6 sodium
lactate with 02> L ot 09¢¢ aline and 3 L Butlers «oly
tion Potassium phosphate and potas mm chloride wore
goen mvanving amounts Il patients recened 200 units of
regular sneuhin mteayenoush every 2 hours wntsf the blood
sugar was below 300 mg /100 mi  then smaller mtramus
cular doses were substituted Tomasty of the erum v as il
culated trom <erum  odmm and ghitose toncentritions

Hyperosmolanity of the serum was present in 329 ot the
patients smstially and was still precent after 12 hours therapy
1 465, emphasizing the need for hypotoni solutions Huw
ever 1 the presence of shoch volume should be restored rap
1dh wath ssotome flards and sf indscated destran plasma or
whole blood There was httle difference in the volume of flud
retained w hen reparr solutious of Larymg tonwaty were n ed
However when hy pertonsc fluds were grven there was more
hyperosmolanity of the serum after 12 hours therapy than
with hyvpotomc flnds and Mipernitremia and hyperchlo
rema were frequently noted

blood Letone levels v ere estimated m 17 patients On d
mmusston the range was 89 22 mg /100 ml  at 12 hours 1t
was 7 168 my, /100 ml The differences shoun m Tigure 2%
m the rate of fall of blood hetone levels appear tuo <mall for
conciusions to be drawn regarding the effectneness of 1d
mimstration of gliucose tructose or no su,ar

Tactors infiuencing the correction of acidosts included the
lactate chionde ratio of mtravenous Aurds (which wa con
sudered best s hen oves 1) the entsy serum chlonde fevel the
use of hy pertonsc solutions use of large loads of 096 sodwum
chifortde and the rate of fall of bload |etone level  Detailed
batance studres 1n § patients were nell correlate with e tt
mates from other studies of 5 1055 bady fwd 1iss and with
balances ot certamn 1ons The average ran.es cf mtake m the
early more acute phases ot treatment sh uld he 70 120 mi
water/hg 7 10 mEq sodimm s, m} q chi nde/hg
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23 mEq potassium/hg 02 mEq magnesium/hg 1 mM
phosphate/hg  and 4 5 mEq bicarbonate/kg The authors
advocate the following sequence 1n therapy 2 3L of a com
bination of 075 L of M/6 sodium lactate and 02> L of 09%
salme followed by 34 L modified Butler s solution (con
tamng 57 mEq sodum 50 mEq chloride 25 mEq potas
smum 21 mEq phosphate 25 mEq lactate and 6 mEq mag
nestum/L. Unless there 1s a2 high serum potassium level or
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severe ohiguna 12 G potassium chloride 1s added to the
second Iiter of intravenous flmd and 1 ampule of a specal
potassium phosphate <olution {contumng 2 Gm potassism
hydrophosphate and 04 Gm potassium dihy drophosphate
10 5 cc ) ta the third fourth and fifth hters

Problem of I g A during Manag of
Diabetic Acidosis 18 discus ed by Robert W Trever and
Leghton £ Cluff ¢ Most paticnts with severe diabetic ac
dosts have some initial mitrogen retention A few displav un
explamed increasing azotemia during treatment although
usually renal function 1s completely restored eventually

Among 476 adults vdmitted one ot more times 11 diabetic
acidost to the Johns Hophans Hospital durmng 1934 95 m 3
mereasing azotemia occurred during management of an ept
<ade of acidosis and a ready explanation for the mitrog en re
tention was not appatent [wenty-one ather patients showed
Ppersistent azotemia associated with infection or chrome re
nal disease Although none of the 3 patients had signaficant
aligunia progressive azotema and the results of urmaly<es
and ldney function tests indicated smpaured renal function
Fhese patients may have had acute renal msufficiency <ec
ondary to renal ischema without an evident ohigunic phase

Severe Diabetic Acidosis Treated with Artihicial Kidney
Report of Case Complicated with Acute Renal Failure 1
presented bv Shigeto Aoyama and Willem J Rolff* (Cleve
fand Chimic)

VWoman 2 receied 7000 ml aline <olution n 18 hours at on et
of diabetic coma Thus corrected dehydration but she recenved no o-
dium Tactate or bicarbonate to correct the acidosis (serum Co
combining power 55 mEq /I ) This resulted m the strange picture
of 2 pittent n severe acwdosis and coma but without the usual dehy
dranon The patient night have been saved with conventionil meth
ods 1f the acidosis had been corrected earber but when seen at the
hospital this possihibty scemed remcte Hemolwhisis with the
disposal le coil kudney reduced the Bood urea content from 117 to 49
mg /100 ml 1n 634 hours Dialysis corrected the acxdost  removed
atabolites and permutted further medical management The acute
renal failure probatly was cau rd by the combination of hypoten 1on
anl severe acidosts

9) Am T M 124363375 M _h 199
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23 mEq potasstum/hg 02 mEq magnesum/hg | mM
phosphate/kg  and 4 $ mEq bicarbonate/kg The authors
advocate the following sequence in therapy 2 3 I of 1 com
bination of 075 L of M/6 sodium lactate and 025 L of 09%
saline followed by 3-4 L modified Butler s solution (con
tamnmg 57 mEq sodium 30 mEq chloride 25 mLq potas
sium 21 mEq phosphate 25 mEq lactate and 6 mEq mag
nestum/L Unless there 1s a fugh serum potassum level or
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Fg 3—R  1lty £  fard]tt 1 gt e wgot pood
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at different times the change was clas ed as marhed 1f the
calibers differed Jew than 100¢¢ the change was classed as
moderate

Of the 15 dsabeties 7 demonstrated caliber changes in the
venules witlun a peniod of hours None of 15 healthy com
parable control subjects showed sncl vascular changes Of
the 7 diabetics 3 showed marhed and 4 moderate changes
(Tag 29)

With regrd to the underlving tro « of rev ersible venular
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Mortality of Patients with Diabetic Acidosis in Large City
Hospital Thomas G Shillman Rodman Wifson and Harvey
C Rnowles Jr  observed that among 312 cases of diabetic
aadosts m the Cincinnatt General Hospital duning 1947 6
the mortility decrensed from 31465 1n the first 3 years to
14 5%¢ m the second

There was no significant differences i the mean ages or
degrees of depression of the sen orium of patients i the two
~roups Nor was there a difference mn the incidence of sus
tuned hy potension unresponsne to admint trition of fltids
ot plasma expanders The mean concentrations of blood urea
mtrogen and serum carbon dio\ide content were the same
1hough the blood gluco e concentration w1s probabl de
cren ed by 49 mg /100 ml m the econd period (P<005)
tlus  mall difference was not believed to be clinscally signifi
«int However analvas of nonacidotic complications re
vealed 1 significant difference between the two penods
Durmng 1947 51 639 of the patients had moderate or severe
noncidotic complhcations whereas m 1922 56 556 had sun
iar comphications Undoubted!y wider use of antibiotics be
fore admission elimmated many of the more serous mfec
tious complications

The lower madence of nonacidatic compheations 1s sug
gested as being largely re ponsible tor the decline 1 mortal
ity Though 1t could not be shown that altered therapy 1
crewsed survival 1 patients without severe complications
the use of norepinephrine and parenterl potassium appeared
to be hfesaving i some mstances

BLOOD \ ESSELS

Reversibility of Venular Dilatation and Congestion 1nt D1
abetic Subjects over a Period of Hours 1s reported by Jgrn
Ditzel and Rafael Camermm Davalos® (Boston) The con
juncinal vascular beds of 15 patients were studied with a
stereoscopic microscope (magmification 100) and photo
graphed 2 5 times at irregular mtervals between Sam and
6 pm The vascular changes were esaluated and graded by
measurements from the enlarged photomicrographs 1f the
calibers of 1dentical vessel segments differed more thin 100,

9 113N Ap 19 8
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ham B Hadlev* (Harvrd Med School) Y s mfieant redn
tion was found hetween the congunctinal pattern abnormal
ity and the extent of small blood ve sel degeneration irre
spective ot the duration ot dibetes In general dibetics who
exlubited 1 normalya cular pattern (Fig 30) were those who
had the best proghomis with re pect to the rate of develop
ment of vascular di ease Panents who exibited v culur
pattern change 1 (Fig 31) encmliv <howed rates of pro
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gression of vasenlar disese between tho e of pruent show
mg normal vascular patterns and those with va cular pat
tern change I1 Young dinbetics who showed 1a nlar
pattern change 11 (Fig 32) bad 1 severe progno 1~ with
moderate or rapid progression of vasctilar di en e Patients
with the severe.t venular distentson (grade 3) u nalhy had
Poorer prognosis than those with le s venulir distention
The study suggests that abnormal vasc motor changes m
the small retinal vessels are important m the deyvclopment

W VML A KT M1 10191 90 A 1958
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cangestion the followng observations might be of nterest
(1) Caliber changes occurred only among the 10 drabetics i
whom venular dilatation was present at smtial observation
(2) In most dinbetics exlubiting, changes during the day
venular dilatation tended to disappear durig the later after
noon corresponding to the time 1t which 1 ophane (NPH)
msulin has its masimum effect (3) In diabetics showing vas
cular nlterations the mstinl obseriations were made earl 11
the mornmy, thus the presence of more pronounced venular
dilatation corresponded to the time when the effect of the
tophane (NPH) msulim rdmimstered the previous day was
mmimal No relation was apparent between the yvenular re
sponse change and duration of dibete size of the msulm
dose climeal hy pogly cemn or actual blood sugar levels
Relationship of Abnormal Vascular Responses to Retinop
athy and Nephropathy in Diabetics Study of vascular re
<pon e patterns obsery ed microscoprcally 1 the bulbar cot
junctnia was made m 60 young diabetics with retmopathy
and nephropathy by Jirn Ditzel Lynn Sargeant and Wil

ht f 30
Fo $0—Com t Ly 1 bdefwm 43 wthd Vo
. IR U7 t
LIRS R it el e Llds ue'y Fpe
ForF vt R wa doen 90 My dsss)



CARBOHYDRATI MFTABOLISM 165

were exammned 1bout once 2 month for a penud ot a vear
\fter 90-120 dav  m diabetic hamsters fu dform i ten
tions of the walls of the veins resulting i sacculitions ap
peared 1t junctions of vemn  with larger ve els drammng
the cheeh pouch (T35, 33) but thd not appeir on other ve
<el  Atletst 2 <acenlrtions were pre entin each cheek pouch

Fg 318 lton t en 3 junctnm 1 df m x77 (C ney fSudk
FA"et I JC Endc 16 67963 My 1958)

None was found 1n the controls \fter 180 days of diabetes
distentions appeared 1 the arteraf walls m cheek pouche
of 5 of 23 surviving, animals toge ther with mcrease i the
number of s enous sacenlanions fwo of 6 untreated controls
showed a single \ enous sacculation none was present in the
atloxan treated controls One hamster remawmed diabetic for
370 days and showed 21 venous sacculations and 1 arteral
cacculation At this time of 10 controls 7 (ncludmg 3 un
treated) had 1 5 sacculations The ratio of artenolar to venu
lar diameters remamned constant in all durnmy the expen
went In 8 ammmals that reverted to normoglvcema no
lesionts appeared to be reversible
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of diabetic retmopathy However many other factors un
doubtedly plav a role

Morphologic Changes in Blood Vessels of Drabetic Ham
sters appear to represent acceleration of an aging phenome
non and are comparable to similar changes m blood vessels
of the bulbar conjunctina which have been described 1 hu
man subjects with diabetes mellitus

Frederich N Sudak Samuel B Beaser Maurice H Shul
man and George P Fulton (Boston Umiv ) found that these
changes 1 hamster cheek pouches increased with the dura
tion of the di ease ind were irreverstble Alloxan was ginen
m diabetoemc dose (60-70 mg/hg for males 7080
mg /hg for females) to 13 male and 13 female hamsters
Alloxan treated nondiabetic amimals (that had recersed only
40 mg /kg lloxan on two occasions a week apart) wnd un
treated ammals served as controls No attempt was made to
regulate blood sugar levels but msulin was given to sustain
the ammals and to prevent fatal acidosss Cheek pouches

() J O Edx b6 67968 May 1958
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Postnatal Weight Loss of Babtes Born to Diabetic and
Nondiabetic Women The buormal heaviness of sntants
born to duabetic women his been aseribed 1 part to edema
The evidence i {aror of the chums that becasne of this wach
mnfants fose more weight postnatally than de sosmal by
bres 15 revtewed by James W PFarquhar and Stanfey A
Shlaraft® (Unw of Ldiaburgh) Because of differences m
the critenia of wesght foss and s mana, ement of the new
born and because of the faulty constructton of vontrsl
groups this evidence has been fonnd meonciusne

The weight foss of babis debvered by cesarean sectron to
diabetses has been compared closeh with that of babres im
arly delnvered to nondiabetses and with babies born sponta
neously fo nondibertcs When miants of dibettc women
ate subjected to prolonged Smd deprivation they Jose more
waght than when fluids are given enrly and al o Jose more
weght than nfants of nondiabetic women by winchever
route these hnve been debvered Infints of dmbetres and
nondiabenies delivered by cesarean sectran lose wmratlrr
amounts of werght when oursed under sumlar conditions
and also lose more weight oser a longer perod than snfants
delnered spontancously to nondnbetics Thes alvo regun
werght more slonh

Hyperbiirubinemta and ABO Hemolytic Disease 1 New
born Infants of Diabetic Mothers Serum brirubin levels dur
ing the neonatal period were studied by R Zetterstrom
B Strndberg and R G Arahald {harolhn-kz Hosp Stoch
holm) in 29 newborns of diabetic mothers The data show
that these mfants are predisposed to development of hy per
bilirnbinerna Aserage bibrubm levels far the group ex
ceeded those of normal nenwborns In most of the miams
hemolytic disease or other causes of jaundice condd be ex
cluded Hyperbihrubinemsa was constdered to be the result
of functsonal immatarity of the Iner Drngtosts of 3BO he
maly tie disease was made i > mnfants The high frequency of
this camplication seems to indicate that des elopment of thy
isorder 1» favored m pregnancses complicated by dabetes

€6) A kD Chitheod 3333320 A g ¢ 950
73 A1 p ot 47 218250 May 1958
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TUBLPCULOSIS

Tubereulosis and Diabetes From studs of 57 dibetic to
berculous patients Robert A Scott® (State Tuberculo 15
tHlosp Lav Brook \ Y ) concludes that the mortahty rate
from pulmonary tuberculo 1~ of diabetic tuberculous patients
wlho recene adequate chemotherapy should be no greater
than that of the nondiibetic tuberculous (roup Of 29 pa
tients treated before the advent of chemotherpy b (27 2%}
were Inmg at the time of the Jatest exammation  the rest
were dead Fafteen (5179%) died of active pulmonary tuber
culosis nd 6 of ather cnu es Tnve of the 6 had active tuber
culosss 1t death The over all mortahity from 1ictine pulmo
nary tuberculo t~ 1mong nondiabetrc tuberculou patient
who did not recene chemotherapy during, the me mtenal
(1936-49) was 677

Of the 28 patient who recen ed chemotheraps 20 (714)
were living at the time of latest examination One was con
stdered to have mimmal macti e tuberculosis 11 moderately
advanced 1active disease and 2 moderateh adyvanced actine
diense 1 because of persistent caatatton and the other be
cause of failure to fini i the prescribed cour ¢ of chemo
therapy  Stx were behieved to have far advanced mactne
tuberculosts Of the & patients who are dead 4 (14 3%) died
of far dvanced active pulmonary tuberenlost and 4 of other
ciuses The 4 who died of far advanced actne pulmonary
tuberculosts had recened only short term chemotherapy of
the 4 who died of other causes 3 were con idered to have m
active tuberculosts tt the time of death whereas the disea €
m the fourth patient was 1ctine Thus 1n the chemotherap)
group 14 3% died of 1ctnve pulmonary tuberculost

All deaths from active pultmonary tuberculo 15 occurred
m patients who recened chemotheripy for le s than 100
drys Among patients who recened what 1~ now cansidered
to be effectine chemotherapy none died because of rctne
pulmonary tuberculosi Tt the period covered by the chemo
therapy group (1947 56) 74% of the nondiabetics died of
pulmonary tuberculosis This included nondrabetic tubercu
atients who recenved the benefits of chemotherapy as

lous p:
well as some who did not Tuberculous dibetscs who re
990 99¢ J 1958
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cuved chemotherapny tolerated major thoracie surgerm s
well as the nondabetic

He voctrov av0sis

Diabetes and 1 Ji H b —
Ghana was studied 35 0 d::sbenn by Silas B Y Dode
{Aeerz) Lnver fwiction wis evaluated by determination of
thymol turbuhey bromulfarlem retention and plisma pro
1ems (total protew and albumm globubin ratwey In # an

twnces stesal marrow  witable for hstologic exammation

wan evahiated for the pre ence of sron Needle Iner biopaes
were done w 7 papents honwmg wonviderible merewe m
martow wron The same 7 patents had shin biop ses

Ssx pattents had elevated brom uifalew retention accom
pamsed by a rever ed albunmun globubu rite Of thest onls
1 had awy mncrease m marrow sron and this was only 3 trace
Howeser 7 pagents (all males) had an excess of nstochem
stafly demonstrable ron m the marrow 5ix succe ~ful nredle
Iner biop ses were done om these patients In 3 the amount
of histochemically demonstrable on 19 the ¥ner was cor
refated with that m the  ternal marrow  Four of these pa
tients had cirthesty all had sron e large amounts i the por
tal tracts parenchyimal cells and Rupffer cefls The fifth
patient had excessive marrow tron but m the Iser the yron
prment was onby v the huptfer cells In the 4 patients with
cirshass the hnet was palpable but bromsulinlem reten
50 was normat despite the demonstrated pre ence of osr
rhosis N\ene of the shin biopsies showed hemosderin

Thus 6 of 44 diabetics wsicee ~fully investi, sted had van
mg amounts of free ron prgment m the hver 4 had hemo
chromat =15 The medence » uld probabhy have bees
fugher had hner opsy bean con o lered justihable in alt
casps Th re was a stndn, lach <t agreement betw een the
result ot hiver function te ¢~ snl the hitelogic appearance
of the et i patients with hamochromatoss arshests

Treatment of H with  Chel With
Reference to Three Cases I | angeron \[ Paget I Cr coel
and (1 uter® {Lille) report b ervations on 3 men age {

1 R ¥op Ued £ U 4 S 4
R U AR BN tombe 178




178 ENDOCRINOLOGY

45 49 nd 48 who presented different climical ty pes or at Jeast
different stages of hemochromatosts The first had 2 major
form chmically although visceral lesions were not yenified
anatormcally except in the Iner 7The second patient had dia
betes cirrhosis p1, mentation and sexual impotence D
turbance m glucose metabolism was primary and produced
severe acidosis  the mmtial phase The third patient had
hepatomegaly with excess 1ron but without cirrhows or dia
betes tus condition probably represented an early stage of
the diseqse

Ascrtes which occurred m the first patient 1s a rare find
mg m pi,mentary arrhosts and was not accompanied by
changes m plasmatic labihity or decreased pseudocholnes
terase actnity Though there was no evidence of hepatic
fatlure and the ascites regressed the patient died about 2
months after 1ts appearance

The endocrine disturbance n these cases aside from dia
betes 1s mamfested by sexual impotence Infantilism 1s o¢
casionally observed Sexunl difficultres were defimte m the
first 2 patients who showed a sigmificant demumution 1 €xX
cretion of 17 hetosteroids These two patients also showed
cardiovascular signs The first died m asystole '\ rays tahen
2 months apart showed 1 generally enlarged heart with s
vere bilateral stasts The second patient showed ECH
changes typical of myocarditis which oceurred durmg an
exacerbation of diabetes (an increase of 15 umits of wsulin
being necessary) This suggested that the myocarditis was
secondary to metabolic changes rather than to t pigmentars
leston

The chelator used m these cases calcium disodium ethyl
encdizmune tetra acetic acrd (DT \) produced no compht
catton Calcemia was not changed in the second patient and
after treatment study of the urme of the third patient
showed excretion of 90 mg calcium/dny for 1 GO0 pg 1von
No tetany was noted but the dose administered neser e
ceeded 0350 daily by slow perfusion

Effect of treatment was meonsistent It was mlm the first
seemed defintte m the second patient m W hom
urse produced functional improement durable
on and a urprismy, regression of hep
difficult to evaluate the effect on dn

prtient but
the first cof
decrease i pigmentaty
atomegaly It 15 more
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betes becan ¢ spontineaus fuctuition  oceur without ap
prent can.e as 1 paembe disbetes Lrigars encretion of
sron mereased stribwnghy m the first md woomd pitiensts
This does not necessinds aply climeal umprosement bat
peneral well besg scemed to weonpany this fnding

18 EDT A 18 not 1 spectfic mabertion s hemochromate
w1» pos shilities of catrectng, excess of sron woukd be Jimstedd
ta L2 e of mtense or chrone deposstion of won ¥ 1 st
cant recovers of wron s accomplshed 1t may not produce
any chnieal smprovement because of orgame changes whack
contimne to favor deposrtion of yron

Cheltar drngs act to 1ucvease chmuntion of won and thu
contribute to prevent merese of visceri mfiltrittons The
are more effectine when wmwistered earh

* {The quantitatne data o the umount of ron Temored are rathey dis
apponting Tor practical purpase | behieve larger amounts of tren cwn
be removed by phiebotaray —Fif

Orat HarorLsersie \CPNTy

Asprom and Dhabetes Mallitus appear to hve oppo tte ef
feets on carbuby drate metabolism Y man 20 who reguired
sulin showed strlang Amelorition of ks dinbetes while
nndergomp salicvlate tseviment for neute rhesmatsm He
was able to dispense with msuhin for some tme and the
usstie remamed suger free and she tisting blood sugir nas
normal These findmgs prompted Jame hewd Y 1 Mac
Dovgall and M M Andrens (Westers Infirm Ghisgouy
to remve tigate the effect of aspinn m diabetes mellitus
avmg 7 patients bestdes this roung man Ao wiensne 2 weeh
conrse of aspirin 1bolished glycusuria and lowered the fast
mg Bload su,ar to normal or near normal w these 7 mild to
muderately severe dinbetice There was no duosste effect
on gluco ¢ tolerauce although the Blood su, o cure
were 2lways lowered during aspirm admmt tration \loder
e hetonuna m 2 pitents was reduced to normal with as
yinn Despite the large doses used sertous tosae mamfesta
tons were not conspicnous although tmnetas and detfne
were anoymy Four patients sested show ed mncreases 1n the
PYR dunng aspiew therapy

The reduction in fasting bluod <ngar 1w the e pattents who
—

1) By M Y 21013074 % 9 195
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were recening 1 constant carbohvdrate diet comeided » ith
di appearance of glscosunia mdicating that the fall was not
due to lteration of the renal thre holds b orption of glt
cose was not smparred Previousls 1t was observed thata sm
gle mtravenous wmjection of odium <aliylate lower the
fasting blood sugar sn diabete~ \ll the e factors pomt to the
tt sues 1~ the site of action of aspirin

Larher literature reports therapy of diabetes witha pon
but 1t was abandoned because ot <erious tow effects How
cver 1spinmn has an wdvantage over the sulfonylureas in that
serious agranulocyto 1 15 not 1 problem <utd there appears
to be no danger of hyvpoghcemin The actual plice of a pirn
1 the therapy of drabetes mellitus 1s not apparent but the
problem merits further con<tderation

Some Effects of Sod Salicylate on Muscle M.
are reported bv K L \Manchester P J Randle wd G How
ard Sauth® (Lnn ot Cambridge) Sodmm ahcvate Ihe
msulm mecrea~es the uptake of gluco e by 1 olated rat dia
phragm and enables the nonuntihzable sugar d \v lose to e
ter the muscle cells Nerther mwulin nor sodmm salieylate
allows free gluco e to accumulate within the cell of 1 olated
diaphragm presumabls because the potentinl rate of gluncose
utthzation withim the cell exceed the rate of entry of luc0 €
into the cell The effect of insulin on 1solated dinphragm arf
fers from that of salicylate m that the latter promote lo >0
potasstum and dimimishes mncorporation of C!* labeled um
1no actds mto the protem whereas msul does not promote
potassium loss and mcrea es mcorporation of 1abeled amino
auds nto protemn

The uptahe of glucosc mnto the cells of 5 olated
appears to be restrumed by an actnve process dependent o1
the owdative production of energy rich phosphate It1 68
gested that sahey late promotes uptake of gluco e by minbit
g the production of energy rich phosphate and that m ulm

o e uptahe more spectfically by hnmtwig the
» concerned

hol

draphragm

promotes glu
~vatlability of energy rich pho~phate to 1 proce
with regulation of the entry of ghico e mto the cell The
antidinbetic action of calicyIate may result At lex t m part
from it~ effect i increasing the use of gluco ¢ by mu cle

T 1 ¢ M J 11081030 My 3 198
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Compansen of Response to Intravenously Admnistered
Sodiwsm Telbutarmide sn Mild Diabetie and Nondiabetic Sub

sects Intravenons sodism tolbutamide response tests were
perforted m 100 nondhabeties and 79 mild stable diabetics
aid blood glucone concentration was determmed ay 20 min
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ate intervals for up to 2 howr theresfter Roger H Unger
and Leonard L Madison! (Southwestern Med School)
found that whereas the blood , fuce~e levels of nondabetics
fell ripudly reschung a sadir 20 40 mmutes after wgection
dhabet:r mcluding those with a normal or near o irmal fast
g blood glurese s due exiubited 1 more gra byl lechne

Furure 34 chow s the sndoduyl blood zluco « loved of 1l
TTETTTG T e ws ommovw
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drbcties and nondibeties expressed 1s per cent of the pre
test value recorded at 20 30 40 60 and m a few m tance

2t 90 1nd 120 mmnutes after tolbutamide myection Separation
of the two groups ts maumal 1t 20 and 30 miutes at which
time the blood glucose level of nondiabetics approaches 1ts
nadir Overlap between groups becomes mereastagly presa
lent thereafter 15 the bloud gluco e level of the nondiabetic
returns tow ard 1ts prete tvalue whereas that of the diabetic
continues to declme At 20 nunutes after the mjection of
tolbutamde the blood glucose level of 90% of nondiabettes
declimed to below 46c of the pretest value and m 945 fell to
below 80¢ of the pretest level In contrast the blood gluce €
level of 945¢ of the dinbetics remained at $45¢ of the prete t
level or hugher 1nd m 95% rumauned at 807 or more At 3

munutes after the tolbutamide mjection the blood glicose
level of 99 of the nondiabetics fell below 77 of the pretest
salue However m 109 of diabetics declmes to 735 of the
pretest level or less were noted

Results of this study 1ccord with the concept that tolbuta
nude enhances the release of msulin from the beta cell>
true the more gradual hy pogly cenuc response to tolbutarmide
exhibited by divbeties could be nscribed to dimmnled
<ulin stores or to decreased rate of msulin release m response
to bett cytotrophic stimulation Since there 15 e\penmenml
evidence that tolbutamide potentiates the ction of exoge
nous msulin m totally depancreatized antmnls results of tht
<tudy can 1lso be expluned on the basiy of potentiationt by
tolbutamide of mdependently secreted ent ous st
1 alidation of erther of these hypotheses of sulfonylurez ac
tion would provide 1 rational basis for the observed differ
ences 1n tolbutanude response In this event response to
mtravenous tolbutamide would constitute 1n index of beta
cell function wiuch mizht prove useful in diagnosis of mild
drabetes
» {Ths demonstration affords a valuahle tool not only for diag
also for the study of 1msulin production by the pancreas It has b
for tins purpose by Mirshy i the folloning report —]

Insulin Producing Capacity of Pancreas in Children with
Dhrabetes Mellutus 15 ev aluated by R Klemn J Marks and
1 A Mirsky® (Unnv of Pittsburgh) wha essay to define the
— 200 796 Aug t 1958
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length of the interval betwecn onset of chateal sipus of dia
betes and exhaustion of sslet tissue using nsulin dependent
poglycesmie agents tolbutamide and idole 3 acetse aod
Tolbutamide was grvest orally 1v 50 mp fhy, and indote 3
acetsc acsd as 2 Gm /sq m body surface The 16 diabetic
centrels angested sodim brearbonate sstead The study
rronp mciaded 32 chuldren who wire tested vwothin 3 months
after duabetes had been dugnosed 33 wha tad tad dabetes
6-24 smonths 23 who had had 1t 24-43 months and 25 wha
had bad 1t 4% mouths or more The concentration of blood
sugac at antervals after angestion of the wmsubin depeodent
compounds way expressed as 1 percentage of the smtial faut
g, concentratign

Totbutamude 1dmimstration resulted w1 decrease of blood
sugas i nondinbetic children to a concentration of 56 58
of the smitial concentration withm 30 mmutes Nondribenc
chuldren gven tndole 3 acetic 1ad showed no sy mhaant
changes 1 the blood sugar The 16 dabetic chilidren gaven
odsgns brearbonnite had no significant changes m blood  ug,
ar Admmistration of erther tolbutamide vr mdole 3 acetn
ac] to the new dabeties resulted o a marked hvpo, b
cemee response i about 79 of the ymual) concentration of
blood supar In chuldren 1l 6-24 months indole 3 acenic aad
also produced z sigmificant respanise but tolbutarude did not
The oner 11t decrease in the groups with diabetes for more
than 2 years was not agrficanthy differcnt from that s the
controly

Statistical evaluation of the influrace 01 age at which dang
nosrs 0f deabetes was made dosage of wsulin rtal concen
tration of blood sugar and duration of the diabetrc «tate on
the hypoglveenue tesponse to the two agents shoned that
the dusanion of the metabolic disorder was the only vunible
which was sgmficantly cotrdated with the hypo,lyceme
response This was confirmud by sequeatial testing of the

new  dibetics for about 2 vear after the first studies for
they showed progressiely dmminishing responsieness

1t 15 postulated that the pancreay i» capable of secretmy,

Msuim early w the course of ynvenrle thabetes hut that the
abihty s gradually and steardily tost <o that elildren wath
diabetes fur aver 2 years are almaost undormby ynte ponsne
ta these too hypo lycemic agents
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diabetics and nondibetics expre sed as per cent of the pre
test value recorded at 20 30 40 60 and n a few m tance

1t 90 and 120 mmutes after tolbutamde myection Separation
of the two groups 1s mavimal at 20 and 30 minutes at which
time the blood glucose level of nondiabeties approaches ts
nadir Overlip between groups becomes increasmgls preva
lent thereafter as the blood gluco e level of the nondiabetic
return towrd its pretest value whercas that of the drabetic
continue~ to decline At 20 munutes after the myectton of
tolbutamide the blood gluco e level of 967% of nondiabetic
dechned to below &4 of the pretest value 1nd m 94¢% fell to
below 80% of the pretest level In contrast the blood gluco €
level of 94¢c of the diabetics rematned at $4% of the pretest
level or lugher 1nd m 92% remamed at 80 or more At 30
minutes after the tolbutamide mjection the blood gluco €
level of 99% of the nondiabetics fell below 77¢% of the prete t
value However mn 10% of diabetics decline ta 795 of the
pretest level or le  were noted

Results ot this studs accord with the concept that tolbuta
mude enhances the release of msulin from the beta cell I
true the more gridual hy pogls cemtc respons<e to tolbutamide
exhibited by diabetics could be ascribed to dimmmished
sulm stores or to decrensed rate of msulin release 1 re pon €
to beta cvtotrophic stimulation Since there 1> e\penmentﬂ]
evidence that tolbutamde potentiates the action of exoge
nous insuhin 1n totally depancreatized ammals results of thy
study can also be explamed on the basis of potentiation by
tolbutamide of mdependentls secreted endogenous msuln
\ ahdation of either of these hypotheses of sulfonilurea ac
tion would provide a rational basi» for the ob erved differ
ences m tolbutarmde response In this event respon e {0
imtratenous tolbutamide would constitute an index of betd
cell function which might prove u eful in dragno 15 of mild
drabetes ; teab . | for d but

12no
e e e prodchim by he panchess Tt has bon 1ed
fortins purpose by Mirsky m the followmg report —

Insulin Producing Capacity of Pancreas in Children with
Diabetes Mellitus 15 evaluated by R Rlem J \arks and
T A Alirshy® (Unn of Pittsburgh) whoe ay to define the
w9 a5 A gut 1958
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length of the interval between onset of chmrcal signs of din
betes and exhaustion of 1slet tissue 1 m,, insuhn dependent
hypo lycemic agents tolbutamude and indole 3 acetrc 1cd
Tolbutarmde was grven orally as 50 mg /hg 1nd indole 3
acetic actd a5 2 Gm /sq m body surface The 16 diabetic
controls mgested sodmm brcarbonate mstead The stody
group mcluded 39 children who were tested witlun 3 months
after diabetes had been diagnosed 33 who had had dabetcs
624 months 23 who had had it 24-45 months and 25 who
had hid 1t 43 months or more The concentration of blood
sugar at interyly after ingestion of the msulin dependent
compounds w1s expres ed as 1 percentage of the initial fst
ng cancentration

Tolbutamrde admnistration resulted i a decrease of blood
sugar m nondabetic children to a concentration of 56 = 587t
of the 1nstial concentratron withm 30 mnutes Nondiabetic
children gnen indole 3 acetic 1a1d showed no sigmhcant
changes in the blood sugar The 16 diabetse children grven
sodnm brearbonate had no sigmificant changes 1 blood sug
ar Ad tration of exther tolk fe or mdole 3 acetic
acid to the new diabetics resulted i 2 marked hyvpo by
cemc response to about 707 of the mmtal concentrition of
bicod sugar In children st 6 24 months mdole 3 acetic 1c1d
alsu produced a sigmficant response but totbutamide did not
The over all decrense m the groups with dinbetes for rose
than 2 years was ot signrhently different from that m the
coutrols

Statistical evaluation of the mfluence of nge at which diag
noss of iabetes was made do age of msubn nibal concen
tratson of bloed sugar and duration of the diabetic state on
the hypoglyremic respouse to the twa ageuts showed that
the duratton of the metabole disorder was the only varmable
which was sigutficantly correlated with the hypoglyceme
response This was confirmed by sequential testmg ot the

new diabetres for about a verr after the first studie  tor
they showed progressively dimmmshing responsn eness

It 15 postulated that the pancreas ts capable of secretm,,
msubn early in the course of juvenile diabete  but that the
ability 15 pradually and steadsly lost ~o that chuldren with
diabetes for over 2 vears are almo t uniformly unre ponsne
to these twa hypoglycemic agents
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Comparison of Effects of Insulin and Ornnase” (Tolbuta
mde) on Peripheral Glucose Utilization 1n Dog Leonard L
Madison and Roger H Unger® (Southwestern Med School)
found that mtravenons use of glucagon free msuln (07
units/he ) to 9 dog was followed by marked vrrability an
the deg ree of the hypogly cemin that ¢nsued and i the mag
mitude of increase 1n peripheral glucose utilization as eyt
denced by change 1n arteriorenous gluco e difference and
the arterior enous glucose difference to arteri! blood gluco e
ratio Sodium tolbutamide (30 60 my /hg ) gnen mtrane
nously to the same dogs produced changes m this ratio that
were remarhably  1imilar to those evoked by n uln m the
same dogs The onls difference between the wtion of the two
drugs 15 that ncrease m the ratio after m ulin occurred
carher and was of smaller mgmitude

In view of other experimental evidence howmg no effect
of the sulfonylureas on blood glucose concentration or pe
ripheral glucose utilization 1 absence of the beta cells of the
pancreas these data support but do not prove the the 1s thit
one of the major plivsiologic effects of tolbutamtde 1s stimut
Iation of endogenous msulm secretion

Secondary R 1n Oral Tt of Diabetes Oral
wtidtabetic drugs have been used n actrve therapy for over
2 years The types in use are BZ 55 and D 800 The Intter 1
more widely used because of 1ts lower toucity and because
1t 1s not a sulfonamde Gerhard Dotevall (A arberg Swe
den) treated 65 diabetics with BZ 55 or D 860 Secondary
resistance occurred m 15 after an obserytion period of 2 18
months Secondary resistance means that patients who have
responded well to oral antidiabetic medication for 2 month
or more become resistant to the drug Thi res tance 1p
peared manly 1 the first 6 months and parnenlarhy 1 pa
trents previously treated with insulin Nine had had m=uha
treatment earlier Most patients with secondary resistance
did not require a larger quantity of msulin after dt contm
umng oral treatment than before commencimg 1t The mean
on of the diabetes was 67 years m patients with sec

durat
ondary resistance and 25 vears in the other
a7 39 M 1958
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Tt 1s su, gested that secandars resetance s due to 1 rever
wible collapse of the betr cells m the pancreas
> {Afthough the mechatsen af actu of the <rat hypogh cemic aents 14
sulf controversiat m ¢ vestigat s beliese that the two drugs referred
trn this artscle act Py foromg the i eased pancreas to merease its outjut
of msule_Stnce the ntroductton of the ¢ compound  fear has grown on
theoretscal grounds that they might convert milt diabetes to severe dia
hetes Dy whepring the ured b rse hctually secondary resistance has oc
curred rather mirequently anl! the data are not yet adequate 10 mehcate
whethes the mowdence i attents treated w this mawnes exceeds that m
labetics who have nut been grien hyg slycenue agonts —E4d )

Teratogenic Effect of Hypoglycemic Sutfonamide (N Sul
famly! N Butyluric BZ 55) ws studied m white rats by R
De Meger and M I nac Mathy® (I outam Belgium) In the
strun of rats wsed trypan blue vidamm A m large doses
cortt one and msulm had not produced congenttal malforma
tions The sulfonanmde was admmistered 10 gravid rats by
tastrie itubation i 1 sotution of 200 mg /ec 500 mg duh
for1 2or 3 con ecutine davs Time of adnuimstration varred
m different groups from the bth or 9th to the 13th and L4th
days of estation The rits were hilled on the 20th day and
the embryos fed i Bown Alten sohumon Several were pre
pared m erml secyons of 7

In some ammals N sulfamlyl N butyluric BZ 52 cau ed
partial or total ab orption of the embryos a rire phenome
fon i untreated rats  \bsorptions seemed more frequent
when the amnt was 1dministered earty 1w gestation and m
high dosage Of embrios living on the 20th day all examieed
micro copically presented anomalies \ltcrascopic examima
tion of the head showed many nstinces of per 1stence of the
palatine cleft 1t controls this nas completely closed at this
developmental stage Total abeence of eves with persistence
of ocular adnexa (ltds Jacmmnd glhinds and muscles) was
frequent In ome cases the eve were m place and the
setina presented the usual stratthed appearance a small de
pression wdicating the locanon of the papiila But there wsas
a0 aen e filament at this pornt and no artery entered the eye
through tire paptlla In the srises of these abnormal eves
some nersve filaments emerged whsch appatenthy were Ic tin
the surrounthng of the ocutar ,lohe Anophthalmc embryo
20 thoe with abaotmad e es Tl not Tetanm the optic Tetve
for some tibers were lost on cmergg fram the diencephaing
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No anomalies were found 1n the pancrets Inver lungs fad
ney~ and testes although the last seemed to be poor in semt
utferous tubules and germ cells

Anomahes obtamned with this sulfonamide partially re em
ble those produced by pantothenic actd deficiency which ré
<ults 1n symilar anophthalmia Persistence of the palatine
cleft however 1s not part of the syndrome of pantothenic
acud deficrency That the artifictal by poglycemin produce
by the drug 1s responsible for these embriomec changes
seems unlihely since large doses of msulin htve never pro
duced similar lesions Admumistration of other sulfonamides
for 2 3 days has not produced sumilar anom+lies which sug
gests that the effect 1s not due to the sulfonanude radical
Abnormal emergence of nerve filaments in the ms 15 com
parable to results which have been reported mn grafting of
eye The oculrr anomaly appears to be regressne Lxam!
nation of 13 dav embryos of rats which had recen ed a daily
dove of 500 mg N sulfamlyl N butyluric BZ 55 on the 10th
and 11th days showed optic evagination forming normally
m the diencephalon Hence atrophy of the optic nefne ap
pears to be 1 regressive phenomenon and the ocular globe
1s deprived of 1ts nerve attichment as s 1 gr \fted globe

Management of Diabetes Mellitus with Chlorpropamide
Prelmunary Report 15 presented by Samuel J N Sugaf
Lawrence ] Thomas and Serkss Tather® (George W ashing
ton Unny ) Of 45 patients treited with chlorpropam(dc a
new oral hypoglycemic agent (Fig 35) 26 (58%) showed
adequate control Diabetic patients who were trhing msubn
tho e madequately controlled with tolbutamide and n o¢
castonal pattent who had voluntanily discontinued !l treat
ment for oer a year were used 1 the study

Chlorpropamide was made available n 05 Gm uncoated
{ablets Most patients were started on 1 Gm /dav m 2 dose»
gnen before breakfast and supper If this proved meffectine
15 Gm was given No patients benefited by icresing the
dose to2 Gm /day The dose was decreased usually by decre
ments of 025 Gm when good control as mamfested bY
Jonered fasung blood sugar levels and ne,atise urme test
was noted Several patients were satisfactorily managed on
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025 Gm {3 tabler)/day Mo ¢ patients reqiured between
05wt 1 G daly Follow up Isted 3 14 neck
Of prarticular signtficance was the goad respattse ot 16 ot
24 patients {675 3 who had shown mcrersing lo of control
un totbutamide Another noteworthy feature m patients clas
Micd as  tolbutamide secondary falyres was good re pon ¢
0B N Y ocd
v
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toa ccond tour e of totbutamide after chlorprapamide was
st pped because of side effects Two patsents who hnd been
tiking msulin for over 3 years remuned welt contr it d gfter
chforpropamide was discontinned

Toxicisy to chlorpropamide was nat serou~ Hipooivee
nue symptoms 1nd weakness wese promment ide cffects
Probably they could be asinded by starting weth small doses
and warking up to an effectnie level Unstable dimbenes ot
wy age are poor candidate fo reontrol s ith ¢hiorpr sp amde
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Chinical Use of Biguanides and Their Role 1n Stabilizing
Juvenile Type Diabetes Attempts to modify the course of
Jwvenile drbetes or to stabilize the action of msulin appear
Justifinble beeause of the present natural course of dubetes
m childhood \fter an acute onsct often m severe hetoaado
s1s and after 1 temporary remission pha € m some cases 1t
tensificition of diabetes occurs By the 5th year of 1llnes>
1bout 93 of pitrents mamfest a total disease at which time
the msulin requirement has risen to an 1verageof 05 unit/Ib
body weight Control 1s difficult and complications are
ominous

Leo P Krall Priscilla W hite and hobert I' Bradles! (Jos
1 Clinsc Boston) report their experience w 1th biguamdes
in 72 patients with grow th onset ditbetes The blood sugaf
was sueee  fully lowered in 64 patients (8970) but of the €
29 discontmued the drug because of mabihity to tolerate the
side effects In severe growth onset diibetes 1t 1s best to ad
mmster brguanides by substituting 1 combmation of DBI
and msulin after the patient has aclieved maximum control
with msulin The msulin 1~ gradually decrea ed while the
DBI 1s mcreased until the masmmum tolerated DBI an
lowest possible msulin dose are reached Insulm n smaller
doxes 15 presently being gnven to about half the patients who
remained on brguamdes

The best results were achieyed in patients with diabetes of
short duration The absence of severe hypoglycemic reac
tions was strihing Linear growth was satisfactory allm
stances \lthough toxteity was not demonstrated m Inver
function tests urinalyses or hematologic studies side effects
were numerous These mcluded 1norexia nauser vomuting
diarrhea and lassitude These effects usually appear 2448
Tours after inception of trettment and sub 1de m 24 hours
if the drug 1s discontinued

The biguamdes are not as facile or as versatile 1s msulin
Thetr mode of action 1s not known but therr climeal effect
appears to be that of remforcement or potentiation of exog
enous or endogenous insulin Actiaty begms sey eral hours
after ingestion and disappears m 6 8 hours making mul
tiple doses necessary

Patients with short term cases who were treated with
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bipnmde alone apprared to have done better than expected
m delavin,, natural mten sfication of diabetes Tho ¢ wuh
long term c1ses did better than expected m respect to wsulin
requirement Biguimde appear to be u eful adjunces w the
total therapy of jurcrile dinbetes if the side effects can be
totertted or elunmated

Hypoglycenue Actrons of Phenethyl Awmyl and Isoamy!
Dignamde appeared to be the results of tho mecham ms
promotion of anaerobic gheohsis with mereased gluco e

H NHH NH
Wt

4
@cnzcnz N C N C NH,

PHENETHYL DIGUANIDE {PEDG)

CHy CH, CHp CH, CHyb
AMYL>
{GH3), CHy CH, CH,
1SOAMYL-
Fgde (C oy EMNT m RH r7 Dbt 789 M 3p 199

utthzation nd decrease of gluconeo,enests with 1 decreave
1 the output of glucose from the Iner m studhes reported by
Robert H Willnms Donald C Tanner and Willnm D
Odell (Unn of Washmgton) Phenethy ldsguamde (PEDG
also devignated as DBI pheny lethy Hormamidiny lsmmnourea
and phenformm) (Fig 36) was <shown tc decrease gluco

fieo enesis m gumea pregs This was not convidered to be s
ouly mechani>m of actton in producing hyvpogliecerma how

ever since 1 ULDG treated hepatectomized guinea pigs
1t produced a much grevter hy poglycemin than that found 1
untreated hepatectomized ammals In guinea mgs tretted
with PEDG (20 me /hg ) the respiritory quotrentt was w

creased Other studres confirm that PEDG causes increased
anterohne glvcolysis Presumably the ssoamn] and amy! de

Tivatives act sumitarhy No tovieity was discerned mt guines
pigs gneen 10 mg fhg PEDC tuace dady for ST weeks
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Clinically the authars found that the diguanides are more
effectiie than tolbutamide m juvemle dirbetes They ap
peared to be particularly useful n brittle diabetes Side ef
fects (especlly nause and vomiting) occurred mn over half
the patients gnen full therapeutic doses but sub ided
promptly with cessation of therapy Isormy] diguumde ap
peared less satisfactory than the other dignantdes

Inotrmy

Current Views on Insulin Action \ccording to Willm
C stadie! (Univ of Pennsvlvania) the mechanem of 1€
tton i muscle may be considered to be a combination of n
sulin with the muscle nd the site of the action perhaps on
cell surfaces The mam metabolic effects would be merease
of glucose transport which would accelerate pho phorsh
tion and therefore further reaction

In the Iver adaptition 1s necessary time s required the
enzyme systems are under the control of mtwtany factor
and the chief metabolic reactions imolved are gluco e 0¥t
dation fatty 1crd synthests osidatnne phosphorylation and
perhaps others In adipose tissue the situation 15 about the
s1me 1s that outhined for the Iner In the brun 1s mans &
perimenters have found there is no demonstrable 1ction of
msulin In other tis ues the data avulable on msuln ¢
tion are msufficient to make i cu sion profitable

Action of Insulin on Release of Fatty Acids from Tissue
Stores The mechamsm by which ¢irbohydrate untilization
reduces the concentration of nouesterified fatty acids 1n the
plasm of rbbits 1nd dogs w1 studied by Tdwm 1 Bier
man Irving L Schwartz and \ mcent P Dole! (Rocl efeller
Inst) by comparng the clearance of C* Iabeled palmitic
1c1d before and after administration of msuim

The rate of disappearance from blood of 1 single mjec
of CH labeled palmitic actd w s adentical hefore and after
an ntrayenotis mjection of nsulin (01 umt/hg ) although
the expected sigmficant fall 1 tota] nonestertfied fatty 1cd
concentration occurred When 4 steady concentrationt of la
beled nonestenified fatty cids was mamtuncd by constant
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miuston  the admmstration of wmeulin sigmsficanthy sn
crea ed the specific actnity 1t s concluded that snculin de
crea es the relea e of fatty acid from tr sue stores but doe
not accelerate thewr removal from blood

Studies on Rat Adipose Tissue i Vitro I Effects of In
sulin on Metabolism of Glucose Pyruvate and Acetate At
bert | Wimegrad and Albert E Renold (Harvard \Med
School) remvestrgated the effects of insulm n vitro on rat
adipo e 4 sue by wemg parred epididvmal fat pads wath
minimal handling, of the 1 ues before meubation

In ulin greathy enhanced gluco e uptake oxidation of glu
<o ¢ carbon 1o carbun dioxide and mcorporation of gluco e
carbon mto ether soluble iprd The ¢ effects were apparent
within 15 minutes of imcubanon and were mamtaned for as
long 2 6 bours Tis ues from alloxan-dabetic ammals me
tabohized much less gluco e to carbon dioxide or ipsd than
did o ues from mormal ammals but an msuha efect was
pre ent on each of the e after 3 hours mcubaton Insulin
added i vitro did not gntficanthy  timulate the metabo-
hsm of acetate 3 €% or pyvrmvate 2 O to carbon diovede
ar kpid when the e ub trates were present alone In the
pre ence of gloto & m vhn sumnlated hpogenesss from ace
tate or pyrinate

The magninde and reproduaiim of m uhn effects on
Tipogene 15 from gluco e by adipe e 1= e su,ge t that ads
PO €1 ue 1s 3 majof anatorme site of insuhin action

Special Aspect of Insulin m Diabetes Mell
Antibody Factor was tudied by E Cugudda and E Dy
pen 2% (Lo of Siena) in rabbats and n 23 diabetics treated
with m alin 6 presiou b vatreated dabetscs and 10 normal
controt

Studies wese made on hemoaggiuunation and hemohisss
with # e of tnsulin antiserum o 8 patients no evidence wa
noted an the arenlation of antibudies for smaulm though

ome had receined 635 units dahv for 10 years In 11 dabetsc
patseny 1 titer was exceetmph ton @3 13
m3 18 mi 112 andnd 1161 32 Valne below I 16
e 80t 4 sure mdxtzuon that antibodies 1o 1 uhn are pres
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Chutcally the authors found that the diguantdes are more
effective than tolbutamide in juvemle diabetes They ap
perred to be particularly useful i brittle diabetes Stde ef
tects (especrally nausen and vomuting) occurred m over half
the pattents gien full therpeutic do es but ~ub ided
prompthy with cessation of therapy Isoamm! diguimde ap
peared less satisfactory than the other diguamdes

Instrm

Current Views on Insulin Action \ccording to Willam
C Stadie! (Univ of Pennsylvania) the mechanism of ac
tion m muscle my be considerced to be a combination of 1
suln with the muscle wnd the ite of the action perhaps on
cell surfaces The main metabolic effects would be mncrea e
of glucose transport which would accelerate pho phorivly
tion and therefore further reactions

In the Iner adaptition 1s nece arv time 1 requred the
enzyme systems are under the control of pitmtary factor
and the chref metabolic renctions muolved are glucase oM
dation fatty acid synthests onidative phosphorslation and
perhaps others In adipose tisstte the situation @ about the
same 1s that outhmed for the hver In the bram 2s many 2
perimenters have found there 1s no demonstrable action of
msulin In other tisste  the datt avulible on n uln ac
tion 1re msuffictent to mahe di cu swon profitable

Action of Insulin on Release of Fatty Acids from Tissue
Stores The mechamism by which carbohydrate utihization
reduces the concentration of nonesterified f1tty acid n the
plasma of ribbits and dogs was studied by Edwin I Bier
man Trvng L Schwartz and Vincent P Dolet (Rochefeller
Inst) by comparmg the clearance of C!M labeled palmtic
acrd before and after «dmunstration of msulin

The rate of disappetrance from blood of 1 single mjection
of C! labeled palmutie tcid was rdentical before and after
an intrarenous injectiont of msubn (01 umt/ke) although
the expected significant fall it total noncstenfied fatty aad
concentration occurred When steady concentratton of It
beled nonestertfied fatty acrds was muntaned by con tut
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nfusion  the admumstration of ssulm sigmificanthy

creased the speetfic et It concluded that msubn de

creaces the relea e of fatty acuds from tissue stotes but does
fot 1ccelerate therr removal from Dlood

Studies on Rat Adipose Tissue 1 Vitro I Effects of In
sulin en Metabolism of Glucose Pyruvate and Acetate 1l
bert 1 Wmegrd and Afbert E Renold {Harard Med
School) resmvestigated the effects of myulin 1 vitro on 1At
adipo € tisne by wang pured epihdimal fat pads with
mimm] bandhng of the tssues before meubation

In ubm greatly enhanced ghucose uptake owdation of plu
0 ¢ carbon ta carbon dioxide and moorporation of pluco e
carhon tite ether soluble lipd  These effects were apparent
withsn 15 mnates of meubation 1nd were mamtamed for as
long a» 6 hours [issues from alloxan diabetic amnals me
tabohized much Jess glucose to carbon droxude or hipad than
did tiwues from normal ammls but an msuhin effect was
present on each of these after 3 hours meubatton Insuhin
added m vitro did not signibicanthy stimulate the metabo
lsm of acetate 1 G or pysusate 2 C' to carbon dioxrde
or hnd when these substrates were present alone In the
presence of glucose m~ulm stimulated hpo,enesis from ace
tate or pyrusate

The magnitude and reproducbilits of msulm effects on
hpo,eneqs from gluco~e by adipose tnsue su,gest that adi
pose tissue 15 a magor anatomie site of snulin action

Speciat Aspect of Insulin Resistance tn Diabetes Methtus
Antibody Factor was studied by E Cugudda and T Dre
penca® (Unsy of Stena) m ribbits and s 23 dinbeties treated
with seuhin G previousty untreated diabeties and 10 sormanl
controls

Studies were made on hemosgglutinaton and hemolysis
with ase of msuhin antiserum In 8 patients no ey wdence wa
noted m the crreutation of antsbocies for amsslin though
<ome had recen ed 65 umts daily for 10 year In 11 dhabretic
patients agglutination titer was exceedingly low 313
w318 1112 andind 116132 Vaes below 1 16
are not a sure mdication that antibodies to msulis are pres
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ent Among 11 patients hemoagglutination repeated after
meubation with nsuln was reduced m 2 (from 1121013
and from 1 32 to 1 4) and di appeared 1 9

In 4 patients with dinbetes hemoagglutination in immune
serum results were defimtely posttne 125m1 164ml
and 1 40 m 2 After mcubition with msulin agglutmation
decreased to 1S 14 1 5and 0 Ihe 2 with the lower titers
recerved SO umts of msulim duly and the 2 with a titer of
1 40 65 and 120 unzts

In the controls and dinbetres not treated wath msulin
there was no evidence of arculating antibodies to msulm

Results of tests for hemoly <15 1n the three groups were on
the whole parallel to those for hemoagglutmation There
was one mstance of hemoly sis to immune ~erum mhibrted by
premcubation with nsulm No significant electrophoretic
changes 1 gamma globulins were observed but there was
often an increase 1 the alpha and beta globulin fractions

Insuronrs

Hormone Producing Insuloma in Diabetes Mellitus was

observed by Jens Haarstad” (Oslo)

Man 75 was treuted with msulin for 3 vears during which time
he was ho prtalized for diabete ufcers ind threatened gangrene For
10 years he had shown gradually increasing symptoms of cardiac
farlure due to arteriosclerotic heart disease At final admission
edema difficulty m micturiton and signs of uremia wete present
but the dihetes howed no change nd s treated as 1t had Leen for
some time He had protemurn without elucosurin or hetonuria
Blood sugar was 91 mg /100 m! blood urex 263 mg /100 ml alkh
re erve 309 vol % and sedimentation rate 120 mm  Constantly low
hlood sugar levels during the first 24 hour led to withdriwal of 1n
sultn despite which the level dropped to 31 m,, /100 ml with coma
and cramps The condition w1s temporarily releved by mtraenous
glucose Repeated hypertonic glucose myections given intray enously
were required during the hext 6 das Increwsing uremir and ultt
mately 2nuria Jed to death at tins tume

Hydrothor1x and ascites wete tound at autop 3 The heart was v
pertrophic with calafied valves and atheromatosts The I\ldnE}i
were Jarge and pale throughout The surfice of the trm enlarecd
pancreas w1s unevenly vellow the cut urfice was brown with many
nodules No evidence of metastasis wa seen and the ducts were not
ob tructed Histologicallv the interstitinl connectine tissute w1 prom
nent There were severtl large 1solted nodes of cells resembling of
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@ st mios 1l



CARBOHYDRATE MI TAROLISM 193

dmn ohal of Langahany The cell of the adenoma prow m
trim, s and aluole Indinadual cell were culoul of polyhadeal  ume
whit hehter an ! anre wewd plubie than w gl w {ad 3 canable chro
mitm content \o o ot nuckte Abnormalities were ol etved
The multicentnic 1 fet cell adenown wa  more extuisne
than the short durnion of the symptoms of by perinsylasm
would Jad one to expect The m ul unn tad probbly beea
deselopmg for <ome time becommy, tctnve 1n hormone pro
ductron only durmg the last dhss of the patient  hiie

Amelioratian of Diabetes Mellitus by Insulinoma 1< e\
ceeding by rare Robert D Cottler Gars Zucher Robert 1
sger and Noraen Stoller (Beth T rael Ho p \ew Yorky
tepart such 3 1 e compliated by the corsa fence of ditfuse
Iner disease

M 67 wa wdmitte 1 in \ nember 19 4 becuse of henorrhnge
frum 4 colo tonny tomr Folyurn paly Iip 13 mewght los  hyperg iy
comia (o 2. mg /100 add ) andd pers tent glyed wred began 1o 194
Severe vestriction of carbobsdrate amehorated the swuptom  An
alen arcmomn of the rectum wt excr ¢d 3 vear ater In March
1954 headache diszines agnressnene ho oht and elfdustruc
Uve urge hegan On hosmtatization 4 montly Titer the fa ting bloac
Suar was 7O mg /300 ml A subsequent wimi on m November 1933
howel a fusting blood supar of 77 mg 7100 ml 1n1 1 2 hour po t
pran hnd value of 107 mg /100 mit No hner abnormahity wa demon
strable Asoite developl m Decenber 1933 Jiumhee b rma)
Iiver function te t  an alkrhine 110 Jdatase of 138 Bodanshy umts
dnd eirthass were demanstrated 1t thit gene e Al < bad pemadic
Kastromntestul bleeding related o the colo town Plhod sugars were
consistently Tow cn Wl idme tons tmlly drapping to 35 3) me /1K
ml m November 1936 At thut ttme ghicase ¢alertnee te ¢ wath and
with ut high ciorie louhing, showed il 1 tng hyp nivcemun
with an abnormally hiph poih Dllowed by o tune [ hvp ghcen o
An epineplirime tclerance fest dem nstriteda 4 rre ot hlod oger

etneen 3 and 45 mimutes This wugge ted the ext tence of adequate
stores of hepatic glycogen 1 more tihehy hnding n organic Ingpern
sulim m than wm & fuse bver & e1se Inerasenous admmistration «f
1C43 ¢ ham ol stumde profuec 1 1 648 depre ton > plood we, *
at the enl of 4> minute  Lapwotomy vas perf rmed and a harge
Trowmish red tugior e the nfector ber ler st the tul of the pu 1
was remeyved Hyperglycemn occurre [ promptl  dter the peruts n
Microsecpically the tumor wa shown t be an o let cell (f 1 me

The gluco e tolerance te t did net clearly e bl b the
Mg, tow of hepatogenic hypaghoomm woths patient be
canse of the hastory of pre esr ting diabete  melhtus Tt na
pu able that the 1slet tissie w o not onlv functionls mm
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pured by an m ulinom+ but also actually unable to re pond
because of the pre exsstent dinbetic defect A«sty of the tslet
cell tumor showed an msuln content not signtficanth dit
ferent from that of normal pancreas This perhaps can be
explaned by the presence of considerable necross or hemor
rhage or the turnover rate of meulmn production and re
lease may have been exceedngly high

Islet Cell Tumors of Pancreas Producing Hypoglycemiz
Samuel F \arshall? (Lahey Chinie) reports 19 cases of by
pennsulinism caused by functiomng 1 let cell tumor Eiht
neoplasms were bem,n adenomas 2 were frank carcinomas
wnd 9 were questionably malignant or of low grade malig
nancy Moxt of these islet cell tumors are single—in only 2
cises were there multiple tumors The tumors are usually
12 em m size Those smaller than 5 mm rarely produce
hyperinsulinism Seven tumors were in the body of the pan
creas 51n the tail 61n the head and 1 extrapancreatic 1n the
gastrosplenic omentum The tumors are firmer than uf
rounding normal pancrers and becattse of the nich capillar
network they are pinh They are round firm discrete and
usually encipsulated

Symptoms depend on the excess secretion of msulin W ith
resulting hy poglyvcenia  Attachs of hyvpogly cerma are ust
ally precipitated by fasting or by o\erexertion and often
begm with a feelin,, of mntense hunger The patient ma® be
agitated persprre easilv and exhibit pallor dizziness and
weakne s which m1v progress to confuston stupor excite
ment disorientation drunken behavior delinum mama
tomic and clonic spasms convulsions and coma Frequently
cases are musdagnosed as epilepsv alcoholism or bram
tumor and patients are often thought to be psychotic

Before the diagnosis of hyperfunctioning sslet cell tumor
1s made the following criterra must be met (1) symptom»
must be severe enough to cause loss of consciousne s of at
least stupor (2) symptoms must recur despite adequate
dietary regulition (3) blood sugar must be below 50 mg
ng an attich (4) symptoms must be relieved by food or
oryame disease that 15 outside the pancreas and
ble of producing hy pogly cemra mu t be excluded
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and (&) self admmustration of msulm mast be eviluded

Once diagnosts 1s estabfished surgical exploration
dreated Delay may permit mental derenoranon crsed by
repeated attacks of poglicenua A high protemy diet with
mamtenance of normal potissiam and phosphate concentra
tions s mmporiant If the tnmor cannot be definttely demon
trated after careful mspectsan and palpation aberrant pan
ereatic tissue should be sought before radienl subtotal
pancreatectatny s uadertaben Dnucleation should nat be
done except for tumors m the heud of the pancress In the
other locttons partial tesection 1> easdy performed In cer
tain patients m whom a defimite tumor cannot be palpated
the surgeon i~ justified m resectiug the twl and body of the
pancreas up to the superior mesenteric vessels \boat 609
of such patients wdll aclueve relief from symptom»

In geweral surgeal results are excelleut Of the 19 cases
17 were cured Que patient with {rank caremoma 1s still well
134 years after operation and 1 patient with carcmoma died
subsequently of an unrelated carcmoma of the breast One
patient died postoperatinely a mortaliy of 42% Oune pa
nent had recurrence of ypo,,ly cenizx and was subsequently
cured by mare radieni operation

Prolonged Glucagon Adnmumstration 1a Case of Hypenn
Due to In Islet Cell C 1s te
ported by Bernard R Landau Herbert J Leume and hoy
Hertz' {Datl Inst of Health)
in woman 28 blished trucue d of wlet cell
caramomd of the pancrens The primary tumor anrsegalis ma ~m
the body of the pancreas was not removed because of Jier pootr ¢ 1
Ltton The postoperatne course was compluated by hypogycenna
Twa weeks later parii} pancrettectonny nd spletectamy were per
formed but netther sdegree of hypoglycema nor trequency of attachs
was altered despite atdminnstaatton of 27 ©m glucose onrly Gluer
gon 8 my intravenotsly oner 3 hours produced a rt ¢ 10 blood ugar
trom 30 to 175 mg 7§00 mE bt hypoglycenna recurred capidls o ot
drauontmuance Glucsgon weragmn, 13 mg daily was gyven wn won
tinuows intravenons glucose miusions for o dave Durtng the first
month the attacks were redmed and ghucose requrement aver el
it 13 Gm hourly but subsequently ro e After exch ot 6tet m
with fraval of glucagon only the blood sugar levet fetl and m 3 e t
vpogh cemue #pt odus sectrred Glucagon was discontiased attes 72
I1vs For the next 3 davs hypog Iveemrc episades were not prevented
) NwEQ 3T Ud 59 36 88 A g 7 195
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by hourly admimstratson of 38 Gm glucose Glucagon remstitubion
resulted m fewer hypoglycemic eprsodes but the glucose requirement
was 35 Gm /hour On the 88th day the patient died Autopsy showed
Jun, congestion extensive Iiver metastases and intestmal obstruction
due to tumor at the splenic flexure

The observation of elevated blood sugar levels for 8 hours
during an 1mtial glucagon response test may indicate large
glycogen stores dernved from large amounts of gluco e and
msulm  The abihitv of glucagon to mamtun an elevated
blood sugar level for 55 days n this patient does not seem
explamable by this mechanism because this would require
almost 2 months to deplete completels the hver gl cogen
Another explanation may be that as a result ot phosphory
lase activation the Inver glvcogen stores were depleted over
a relatnely short period and that glucagon showed 2
continued effect because on its discontinuance glycogen
stores were resy nthesized from glucose and endogenous m
sulin Deposition of glucose m the Iner would then result
1 hy pogly cemin

Continued glucagon administration could simply prevent
Iner glycogen depo ition In that case no decrease mn Hlt
cuse requirements should have been apparent except for the
mtial brief release of the Iner glycogen stores This pa
tient s glucose requirement could be estimated by her mtake
W ith glusagon this requirement appeared to decrease and
hy poglycemic episodes were le s frequent These obseria
tions sug.,est that glucagon may have stimulated production
or decreased utihzatton of glucose bv another mecham m

Islet Cell Tumor and Syndrome of Refractory Watery
Diarrhea and Hypokalerma John V Verner and Ashton B
Morrison” (Duke Univ ) report 2 cases and revieyw 7 front
the Iiterature to emphasize the frequency with which diar
rhea may be associated with noninsulin secreting islet cell
tumors of the pancreas

The explosive waterv diarrhea was the most difficult chin
1cal problem i the authors 2 patients Short ltved improve
ment occurred n 1 after hydration and electrolyte replace
ment However both patients died and on autopsy sacuolar
nephropathy as-ociated with nomnsulin secreting slet cell

adenomas of the pancreas were found

() am ¥ M

3743% Syt mt r 1258



CARBOHYDA ATT MI TARBOI ISM 197

In none of the 9 patrents was 1 satnvfactory chnaa] eaplha
nation of the dirthe found  Scyere hypohalemn way welt
documentcd and persistent 1 3 The seventy of potissmm
depletion was reflected by sacoolar changes m the renal
tubutes The constant fined Jow speaific gravity of the unne
noted m the authors 2 patients was 4 charactenstic finding
of hypokalenue nephropath

Tt s known that prolouged dizerhetr may cinse potrssimm
deficiency and such a mechantsm could well explam the hy
pohkalenm m thewe patrents The po wibility of a substance
elaborated v the et tumor cells bong mare directts m
volved m causan,, the dirrher or hypohalema cannar be
oncluded The watery natnre of the diarrhea oy perbaps more
compatble with mercn ed production than mhb orptyon
of gastromtestinal yuce

Tetany and edema occurred 2 patients 1 1nsociation
with hy popotis emrq and by percaleemia There was no evs
dence clmenily or pathaloaeitly of hypermsuline m or pep
ti¢ niceration mn the quthors 2 patents and no parathy rord
adenomas were found In only 1 of the 9 prtrents was resec
tion of et cell tumors carried out exrly enou h to can e
the symptoms to disappear

Because diarrhea of refractory type appears to be an earh
symptom m one thied of the patients with nonmsulm
secreting mslet cell adenoms of the pancreas <o far reparted
m the hterature more attention should be pard to 1t s a pos
sthlc pre enting symptom In all 9 pavents diarrhea was
the earhieat symptom nd m only 5 did peptie ulceration oc
cur bier In 1 the peptic ulceration appeared while the pa
tient was hemg ,1ven adrenal cortical sterords m heqvy
doses 10 controf the tarrhen

Recognition of the fact that rifractory diarrhea and b po
Kalema may result frons an underlysug 1slet cel! adenoma of
the pancreas should lead to carbier dragnosss and surgrcal
treatment of the e patients



THL ADRENAT MIDULI A
CATECHOLAMINTS

Changes in Plasma Concentration of Epmephrine and
Norepinephrine with Muscular Work were stadied by It
iy, Gray and Wallinm P Beetham Jr3 (Nauck Mass)
with the techmeal assistance of Benjamun \leblman Six
voung hightly clothed fisting men walked on a treadmill at
35 mph for 30 minutes They were transferred to a second
trendmull where they ran for 5 mmutes at 7 mph (2 could
run for only 25 nunutes) The run was an acute exhausting
stress for all Epmephrine and norepmephrine were deter
mined by the method of W eil Malherbe and Bone m blood
samiples tihent after the walk and at inters1ls after the run

About 1 threefold rive m norepmephrine nas noted 2 mmn
utes after the run values returned to control levels m 19 90
nunutes After the walk only 1 subject showed a chnge 1
cither epinephrine or norepinephrine levels the latter 1
creased The epinephrine response to yolent exercise vaned
among the subjects and seemed to be correlated with the
emotional respon ¢ to the situntion VW hen elevated epmeph
rme returned to control levels as rapidly 15 did norepmeph
rme

Anti insulm Effect of E| phrine
Determunation of Serum Insulin by Rat Diaphragm Method
Glucose consumption by rat dinphragm 1s one method for
calculatmg plasma msulin ke ctivaty  but there are often
large varations between test ammals and <ometimes 1 drs
crepancy between the serum mnsuln values and chcal find
mgs It has been shown thit undiluted serum has Jes
msulin Iike actinity than does serum difuted 5 10 times with
buffer This has been considered to be due to an wmhtbtting
substance the effect of which diminishes more raptdly ont
ditution thtn that of the serum msulin

J Groen H + d Geld R L Holinger and A I° Wille
brands? (Amsterdam) found that addition of epinephrine to
the medium 1 the absence of added msulim produced only

F 5 M4, 96636638 D emte 1957
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shight et on gluro ¢ constmuption but cpmephieme stab
mply suppressed gliecose consumption when added to me
dntr contumg, swwuhin @ 4 concemration of S 104
nmte/nt The depree of suppresson of the msuhn offect
depended on the concantration of epmephine aad the of
feet was completddy mhilited 2t concentrations of 10
pe /m) epnephrine o mort Tntabiion was sinficant 1t
woncentrations a8 fow s 10F gy, /ml epinephrine

Narcpuepheiee e concentrations of 12 wd 12 g /ol
<lighthy depressed brasal glucose consumption in the absenec
of added msuhn but 3t hat 4 sinhmg suppressne offect
when ansuhin was prosest s 4 concentration of § 107
wngs/ml Toldatian of wsdm efleet was complete 1t nor
cpmphrne concantritions of 1 pg/mb and wae syaf
£t 9t eoncentrtions 1S fon 18 35X G pg /il About 100
tunes e much nore praepliemie was required to grve the ue
depressng, effect as (uaephirme

Addition of virvany, conventrations of (pmephnne sup
pressed the mseln wctaaty of diluted <eewn Mo agmficant
raversal of the inlubrtton by epmephrime of msuln was
noted by usc of blockmy, apents m the medwm There nas
no aguficant mterferencc with the bundig of ftbeled wm
snhn by the hphragm even though he rise sn glucose
consumption by msuhn W is hlacked

Whon serum iy diduted the epmtephinme netinaty s reduced
more than the mesuhne wteaty T plasma epmephirine level
of 10 pr/ml o present with o gnen ansubu activsty
At the plasma ss diduted 10 times the epmephrine lovel m
the medmm becomes 107 g, /mi This dilution could b
careted to produce 2 ehnnge m the inhsbitory cffect on m
~hin from 90 1o about 50 {tus confd rosult m v seram
mathn Iike 2ctivity of S tmes that obtuned w undiduted
serum s may be an unportwt conwderition m <nme
evees of msulinioma in v hich even white the blood sugar s
Tow normal or wsen low ploma maulie lael sometinne
hve been found Such patrents with low blood sugirs coutd
he expected to i tuph epinephnme Jesels windh would
vitite the results of pliema wsuln deternunition by the
ot dnphrgm muhod Vamton mothe womm of epr
nepliesne wt et dapheag e sy weount for ome v initions
betweens test ammal

g



200 EADOCRINOLOGY

Probably nlubition by epmephnine 1~ only mdirect Lpr
nephrie nereases the concentration of actnve pho phor
lasc which increases the breakdown of glycogen formm,
lactic actd v1a glucose 1 phosphate and gluco e-6-phosphate
Glucose-6-phosphate mhibits the hexokinase reactron non
competitnelv Therefore an mcrease m the concentration of
glucose-6 phosphate caused by glycogenoly 1s would Jead
to decreased phosphors lation of glico e and drmimshed utt
lization of glucose from the medium

PurocnrovMocyTOV A

Pheochromocytoma Diabetes and Glycosuna P Freed
man R VMoulton \[ L Rosenheim A G Spencerand D 4
Willou hby  (Univ College Ho p London) pomt out the
association of glycostria with pheochromocs toma 1 3 p2
tients m whom diagnosis w s diabetes mellitus before the
adrenal tumor was discosered and m a fourth who had £y
cosuria when first seen A systematic search mcluding meas
urement of the excretion of pressor ammes it the urine
was made amon,y 144 ~elected drabetics and 2 more pos 1ble
cases were found

In each of the 4 with proved pheochromocytom the mt
tial istory was obscure and manyv of the s\vmptont> were
considered manifestrtions of anviety Symptoms nclude
hypertension unexplained attachs of tenseness nabihts to
move tachyeirdin with a feeling of impending death head
ache sweating glvcosurta and a dibetic glucose tolerance
curve Complete histories were obtaned after diagno t> had
been established by estimating the pressor ammne content O
the urine After removal of the tumor the pressor amine
content of the urme returned to normal and symptonis
substded

Pheochromoey toma  hould be suspected m any dabetic
with severe hypertension and 1n any hypertenstie diabetne
with unusual symptoms

Bilateral Pheochromocytoma Richard H Flandreau
Arthur S Glushien® (Unnv of Pittsburgh) report a case in
bilateral adrenal pheochromoey toma was treated suc

and
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cessfully by one tage total wdrenalectomy This v bihiesed
to be the fourth mstance of wucee~sful remornt of bilateral
pheechromacy tamas w3 sy le operiton

Man 37 was hiesed to hue chrome glomeruloneplinite with
econdiry Ripertenston Chinsen] and < 3y ditgnosssy of duodens!
uleer was made He al o had oacessne sweatin™ unexpinned fover
posturat tachseardin po tural hipotension hypergheemnt nd on
cne ocer son glyeo urst which arou ed susprcion of a bifatera dre
nat pheochromocytoma b unce of 2 precipitous drop 1 blood pres
ure after remoyal of the ight 1drenal pheochromoa tor wdsented
addstion] functsonsng ehromaffin tumor tissue  \dter both lrentls
wery removed shork developed winch proved wnere protonged and
almost refsictory to drcatment T osteperatnely over 60 hours the pa
ttent was Liven M nern.e of 115 py levarterenol Eace mnd about 1
mg phemlepbrme hydrochloride/minute or about 40 tunes the con
centration ordinrsly used of the former nd 13 tuves that of the 31t
ter Admmstration of these dra, o such guantittes nl concentra
trons wowld kue heen wpossible Bl not a polyethilene catheter
been mmerted mto the, wferior vent cas «

Tocathly the uce of <tesords preoperatineh nught have
presented or miigated the shock but they had been with
held 1 view of the uncertamty as to the din novs of pheo
chromacytoma the hich of amy ~uspicion that total bilateral
adrenalectomy would be required and the reluctance to use
sterostds 31 a patsent with bleedun, pepue ulcer Hxponatre
1wz may well hatve contributed to the perpetuation of shock
and tachy phy fanas because pressor response to Jeyarterenal
and desoxy cortac dep on an adeqs amount
of sodium m the body and 35 weahened or abohshed during
salt withdrawal This patient responded better to »sopres
sar afents after the by pomatrenna had been corrected

The perustence of hypertenwion after removal of a pheo
chromocy toma ts 2 common but hittle understood phenome
non The blood pressure m thws pitient atthough not at a
normal fevel has remamed much lower than it was before
operation and the regresuion of change. 1 the oculr funds
and the marked symptomatic improyement suggest that the
prognosi> has been greatly improved

Recurrent Pheachromocytoma Report of Case 1o Prevt
ously Treated Child 15 presented by Thomas I Cone Ir
{LS Naval Hosp Bethesda Md ) The appeartnce of a sec
oud pheochromocytoma ay + different site 254 cear after

oy Taé 1994909 ¥ 1<
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successful removal of the primary tumor has not been de
scribed previously in chitdren

Boy 8 had a right suprarenal pheachrontocytoma remored sur
grelly in Apnil 1955 Just before operation the concentritions of
catechol amnes 1 the plasm were 6> pg /L airculating norepmeph
rine and 48 py, /L epinephrime Ten d1ys postoperatrvely the valves
were 81 ug /L norepinephrine and 07 pg /L epnephrine

Lor the next 2 years the patient was 1n excellent health Blood
pressure was often cheched during this period and values were con
sistently normal About 6 months before the current adnussion he
had tonsillitis which was followed by perststent swelling of the pight
antertor cervical arex This swelling contmnued to enlarge and was
associted with Horner s syndrome on the sane side

The concentration of cttechol amines was abose normnl when he
was rednutted 1n August 1957 (133 pg L arrculating norepineph
rine 1nd 1 pg /L eptnephrine) The bload pressure yarzed w ith sy
tolic pressures of 155 185 and din tolic pressures of 120 150 nim Hg
To prove thit the miss m the right stde of the neck was 2 func
tionally active pheochromocytoma a recently described method of s¢
Iective venous catheterization with analysts of the blood for concen
tration of catechol amunes at different sites within the venie eadae
was u ed The values obtained 1t the yarying sites in thes patient in
drcted that the ceryreal mass was n active pheochromocytoma be
canse the concentration of catechol amunes 1 the superior yena civd
was 2 3 times greater than that in the infertor vent cava The m1ss
was remosed tnd proved to be a functiomlly active pheochromocy
toma Two davs aiter operation the blood pressure was 1407100 '3
days later 1t was 123/90 The concentrations of citechol amnes M
the plasma 2t this time were 3 8 pg /L norepmephrine and 32p2/L
epinephrine

Pheochromocytoma of Adrenal Gland with Granulosa
Cell Tumor and Neurofibromatosis Report of Case with
Fatal O Foll g Abd, 1 Aortography Joagum®
F Lopez® (Ohio State Uy ) describes the eighth hnown
case of association of pheocliromocytoma and malinancy
and the first of association with granulosa cell tumor

Woman 38 had multiple neurofibromatosis utertne leiomnonn
and hypertension (235/130) Response to 154 mg benzodioxane wa
not indicative of pheochromocytoma although the Regitine® test w18
subsequently posttive Abdominil aortography was dope through »
needle placed 1 cm. below the 12th b into the aorta After nony1
Sahzation 1 second ingection was ginen and - tumor 1t the upper pole
of the left kidney was clearly seen Shortly thereafter the patient went
sato shock This was followed by 2 steuly rise in blood pres ure
acute heart fulure and deat

Autopy Gndings revealed a large hematoma surroundimg the left

¢ Med 43187199 J 2y I958
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strunit ghnd The ghind contimed 15 e gheochromocy tuma whith
presented evidence of iresh hesworshages wnd necrosss Metwstati
mdules of malignant geanolo 3 cell tumor were di tributed w the
persteneum omentum An 't me caters nd rephuwed both ovaves md
warn hgmment  Tressor ubstances an the adrenat tumor were 222
my, /Cm tamor ts we or 4 tots) of about 1650 mg {normat 03
67 mg /Cm adrenil flssun ) In the heart Ty 1 e of the same method
but concentrating with wlumum hadeoxi o the tatal catechut was
146 g, /Gm hewt ©oue (0% pr /Gm e epmephne and 089
#a 7CM as norepmerhirme)  Norand totd eatechol yalues 1ee about
023 pe J0m b osue with o upper ot of 06 pg /Gm

This s< apparentls the third case of death following 2b
dommal aortography 1 1 patient with pheochromeertoma
The mechamem of death appears to be adreml o5t s pre
upttated by mtra adreml and/or peradrensl hemorrhre
with Iberation of hrge amounts of pressor subotances

THT ADRINAL CORITN

» Ore of the most fascmsting devela m nis of the ast year 1 the dis
covery of the way the body contedls the release 3t ald sterone Methods
of assay hase deselog ed wath remarkabl rapidity dase ont st4 ideatification
urly & years ago and now the mevhars ms cortrllng its ve ease have been
cavered Two of the hupblghts of one of she hest Laurentiza He rmone
Conferences ever hel} that of 198 were the by
€ rrdun Fareell and Yreder: € Bartter of thers onmnal work o the can
trof art phy talogie action of atis terone Both discovered wdepen teatly
that stretehing the nght atram of the heart reduces the ontpnt of aldo ter
one uhereas stretebing the left dor not This phenomenon 11 m harmon,
with the ohservation that a} sterane output 1 affected by fatlure of the
might stie of tre heart but netof the fefe 13 diso ac)rds well wath € ¢ now
renerally a cepted concert that aldosterdne secretton + a function of extra
ellulsr volume and specthicatly of the wteavascular compartment s the
right atrium anl great vessel  Since the conpound cavves roteation of salt
and nater 1t makes sense fr m a homeo tate viewpo at thot reduction of
pressure on thess yessels will cant @ vetemtian of salt and water while an
tureased stretch wafl permnt dsure s Farrell s stodes have Deahzed the
captrolling center m or near tne pineal gland The neurohumor which con
trol the secretion of alissterone by the a drenal cartex apparer 17 15 elaba
tated Ty arther the pmeal gland ¢ the subeomms sural bode It would be
mee to assi,n 2 funchion 1o the pieal ghnt after aff the » sears Since the
£meak 15 3 madibed thir Teye mamgtibians which spend part of therr ume
taalt L at rard part on land 3t eem appropriate that s orpan should
be concerned With s eng it the salt content of bodv finds 1s mats
tawmed at an rmal jevel The werea o1 excretn of a'd s erone 103 xermc
freguancy bas now heen shown o b typical £t pregnanm and 55t spectfe
17 ectamp sa. Stules veparet d this year stronghy suggest that the site of
oftea of abJosteroe sn pregnancy 1 etther the placenta or the fetaf & fre
wal mce affosrersne exerehon s reases daring pregnarcy M Womet who
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lave been totally adrenalectomized A perplexing feature has been the lack
of edema s prmary ald an apjarent c ntradiction which
been m part abrogated by the description of massive edema 1n more e
cently de cribed cases Amphenone has been wsed to miubit the production
of adrenal cortical steroid ~ and within the past year a chemical dernative
has been deseribud which appears specifically to miul it 11 beta hvdroxyla
tion kor the first time primary hypoaldo terontsm ha been reported as 2
chintcal entity characterized by weakness giddiness fatgability hypoten
sion and hvponatrerma  The dissousation of the svarious adrenal cortical
timulating activities of pituitary extracts has come 1n for renewed study
Rimfriet s earher clam of ob: adrenal weight activity
from prtutary extracts devord of ascorbic acid depleting actvity ha _now
been amply confirmed W hether this 15 the same sub tance found by Jailer
in the blood of pitients with Cushmg s disease acromeraly and pregnancy
and whether 1t 1s In truth re ponstble for the increa ed adrenal cortical
actinty of Cushings disease remams to be establi hed Tylers obsena
tions that stnular hyperreactivity follows repeated admum tration of sl
hmmal doses of corttcotrophin heey s the matter open It 1 pow apparent
that adrenal cortrcal function 15 subsect to many other control including
the thyroid gland abihty of the Iiyer to mactivate adrenal secretion anes
thesia and surgical procedures \\hether the widely accepted te ts for
differentiating Cu hing s disease due to adrenal hyperplasia from the iden
tica) syndrome caused by adrenocortical tumor are truly reliable has also
been reopened As i the past Cushing » syndrome has been obseried m
pattent s with ovarian tumors but most recently it has al o been seen
association with bronchogenic carcinoma perhaps becau e of metastases 10
the adrenal cortex Jailers brilhant pmpomting of the exact enzymatic
defect responsible for the various forms of congenttal virihzing adrenal
cortical Iy perplasia has now been matched by 1ty therapeutic counterpart
mamely achievement of pregnancy Thi success may partaally explam the
enthu 1asm for the stmilar therapy of hir utism m women on the assump
tion that 1t represents a milder form of adrenal overproduction of andro
gens  Although chemical evidence of increased androgen production has
been demonstrated m a few of these cases 1t 1 by no mean ¢ tatlish
that adrenocortical therapy should be gren to every girl with a few whi k
ers on her chin The duabetogenic action of corticord 15 de cribed m the
section on Carbohydrate Metabolism Th h of Adhsons di
ease zl;ul diabetes i 1pidus 1 reported i the ectton o the N evrohypophv
51—

AIDOSTERON\E SECRITION

Spcol Ay le
CONTROL OF ALDOSTERONE SECRETION
byF de C8mreMD
Three t1pes of stimulus h1ve been shown to mfluence i
dosterone <secretion corticotrophit  potassitm and ome
function of body fluid velume The ¢vidence strongly f1vors
the view that each may operate mdependently of the other
Corticotrophm has been shown ta hve a small but jgmhb
Ter Nt U T trut
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cant and reproducible mftacnce on aldosterone secretion n
the rat 1rdog aad man Y both it vivo and m tro?

Potv ram lordumg hs beett shown to meret e aldo terone
ecretion aud potsaum depletron to decrer e it s the
changes induced by potrssium bear no relation to cianges i
hydrocortisane  ecretion they are almeo t cortanly ande
pendent af clnges i the concentration of cortrcotrophnn It
Al g apperr quute clear from studie de sgned to mnfluence
potys tutn balwnce wmidependently of bods Hmd volumes
that the eflects uf patissium need not depend on 1lterrrons
m bodv flued volumne \hen potr mim depletron was pro
duced 1w normal ubjects w ho hid been moderatels oditm
depleted uemary ldosterone fell o mhcanth while intra
vascular volume (vide wira) did not change or contracted
further Counersely restorttion of peti sium griduilly to
potassium depleted subjects mduced s nheint rise an ure
nary 1ldosterone while mtravascular volume « tpanded sy
nificantly  Although the eflects of potassium on aldo terone
secrettion may thus be  hown independentls of volume
chinges two tudies ® hive confirmed the extreme sens
tnaty of the potassium depleted subject to expanston of
extracelular flurd yolume

There 15 trong evidence that humoral rgent medrate the
control of Aidosterone secretton Thus mdirect evidence mdr
cates that only ~mall amounts are secreted by transplinted
heep adrenals unless perfssed by blood from 4t depleted
ammals 1 olated dog adrenals mas be amulrly stimulated
+ 1th blood from doner animals who e vente cnvae hnve been
constricted * (vide mfra) Dogs with mud colhicular ection
ecrete only ~mall amounts unless mfuved W th fresh en
tracts of bram hxtracts of diencephilon were found to exert
moderate actiaty ® and those of the region surrounding the
Pmeal and subcommusural body marked wctivae 0

\teratton _m body flurd v olume constitute the tiurd type

vistimule affected aldo terone ecretion It has been shown
that aldosterone <ecretion may be mcreased by decreases m
total body water wnd decreased by expansion ot body flurd
dolumies w th water afone Relatively Iarge o anges m totn)
body water mduced relarnely canll <hnges m alde sterane

ecretion When the volume of extracellulic fud rather
than tot1t body water wa alterel(a hs changing sodia
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mtake) aldosterone secrction could be mfluenced by rela
tinddy much smller changes i volume Fmally the control
of nldosterone cottld be medinted by exven smaller change m
mtravasculir volume tlone  phlebotoms  with mmmednte
restoration of the sodim withdrawn regularhy ncrea ed
urmnary aldosterone red cell remfuston regularly loweredit

As regards pathwayvs by which volume stimult may
reach approprinte centers recent studies sug.est a dual 5¢
ceptor system Constriction of the supradnphragmatic mfe
rior vena c1va regularly 1ncreases aldosterone secretion 2nd
the release of such 4 constriction regularhy lowers 1t As the
mceren e can be prevented by the sunultaneous nfu ton of
blood 1bove the constriction the effect may be attributed to
1 localized decrence of blood volume It was found that sec
tion of the vagus did not prevent the rice of aldosterone €
cretion with constriction but did pres ent 1ts fall after relea €
of constriction ™ This suggested that temuls which loner
aldosterone secretion follow sagal pathw1vs but tho ¢ which
ruse 1t do not Dogs subjected to traction on the right atn?
have been reported to ecrete less aldosterone than controt
anmmals ! It 1 rea onable to suppose that the stimuly o pro
duced and tho e deseribed above requirmg yagal pithway
are the same

Increase of tldosterone secretion has been shown to re ult
re ulirly from reltivel shight constriction of the carotid
arteries Iow an the nech  That this increase can be prev ented
by denervation of the carotid arterses 1n the region surround
g the bifurcation suggests that stumuli which mncrea ¢ al
dosterone secretion 1nise m the carotid itself Carotid con
striction thus provides a mechamsm whereby a localized
fimitation of blood \olume may lead to increased aldosterone
~ecretion even when (as for example m the patient with
conge tine fulure) total blood volume m1y be greater than
normal
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Effects of Diencephalic Mesencephalic Lesions ott Al
dosterone and Hydrocortisone Secretion were studied by
Anna £ Newman Edward § Redgate and Gordon Farrell!
{(Western heserve Lnn ) Bram stem lesions {high fre
guency coagulation} were made m 35 large male cats 19
without lestons served as controls T our hours after Jevion
ing the secretion rates of hydrocortisone and aldosterone
were determmed by softing sterowds from adrenal s enous
blood by paper chromatography Tranwection of the mud
bram retscular formation did not alter aldosterone or hydeo
cortisone secretion rates Destruction of the ventral dien
cephalon significantly reduced hydrecortt one and aldoster
ane secrebion Buen greater reduction s aldosterone lenels
was effected by lesions 1n the reticular formation of the mid
bram and caudal diencephalon These lesions bhenwse de
pressed hydrocortisone secretion Aldosterone secretion was
signsficanth, micreased (4 cats) when the lestons extended
caudally inta the rostral half of the puns without affecting
by drocorieone secretion (Frg 37)

Recent neuroanatomic evidence for pathw 1y s from mesen
cephalic areas to the diencephalon are m excellent accord
with the authors observations on the phyiologic effects ot
mesencephahc lesons

In further studies the cffects of 1 series of small lesions
confined to the central gras substance and adjacent struc
tures at the level of the postenor commssure nere deter
muned In four of seven experuments sigmficant reduction
i aldosterone secretion was observed FPrewne cotrelation
TTETE $x ter 6375 36 B mbe 193
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of the extent of reduction m ldosterone output with struc

tures molved m the lesons has not yet been possible It
seems evident that structures important m aldo ttrone 1eg
ulation 1re present n tlus area
» [At the Laurentsan Hormone Conference September 19 8 Farrell re
ported that the neurohtimor which stimulates the releas of aldostesonc
from the adrenal cortex 15 present 1 greatest concentration 1 that sectiont
af the bram which contams the pineal gland the conmissure and the sul
commussural body —1 d

Influence of Position and Activity on Secretion of Aldos
terone was miestigated by Alex I Muller Elizabeth L
Manmng and Anne M Riondel! (Uniy of Geney 1) m 3 nor
mal pereons 1nd i a by pophy stat dwarf Urine wax collected
every 12 hours All were muntuned on 2 constant Tow
sodim det and varied thetr activits and position by yariou
patterns

The data demon trate that posttion and 1ctivity mfluence
urinary excretion of aldosterotie whereas the taking of small
amounts of salt at mght mstead of by day hns no such mfln
ence Anincreased duly excretion of aldosterone can be cont
sidered as reflectng mcrexsed secretion of aldosterone by

7 e 1711713 Ap 5 1958
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the adrenal gland A small change m drurnal and nocturnat
mtihe of salt has no influence on the diurnal predominance
of aldosterone excretion The grenter ¢xcretion of aldos
terone by day appears to result from erect posttion and 1¢
vty concurrent with contriction of the effecti e blood vol
ume as 1 result of standing and perbaps imtiated by tlus
decren e m volume The mechansm mas al o operate
hemorrhage and m conge tive heart fallure Retention and
elimmation of odium comerde with mereased nd decreased
secrction of aldosterone Thu 1t 1ppears that mcreascd re
tention of sodium with standing 1nd exerct e 15 cnused by
mcren ed aldoterone sceretion which n turn s cau ed by
contraction of the effective blood volume Conversely bed
test mcreases the exeretion of sodium by reducin,, ~ecretion
of aldosterone

However in the ambulatory per on no correltion 1~ found
betwcen day and might cviles of <odium and aldo terone
This 1s consistent with the view that alterations m blood
volume not only mfluence nldosterone secretron but 2l o
nitiate acute reual adjustments m odiim excretion which
appear to be independent of 1ldosterone Thus 1s corroborated
by such mechanisms m patients with Addi on  di en e nd
by the constant diurnal nocturnal <odium excretion chtfer
ence i the pitmtary dwarf who was studied In the dwarf
however there was no difference between diurnal and noc
turnal secretion of aldosterone Prednisone therapy re
established the diurnal predominance if the patient w2
Awtive but not when recumbent The mechanism 15 unknown

Aldosterone Excretion Following Hypophysectomy m
Man Relation to Uninary Na/K Ratio has been «tudied by
J G Tlaurido (Unn of Otigo) Five patient with no ap
parent electrolvte tmbalince before operition had hy pophivs
ectomy for generalized carcmomatosts Urmary aldosterone
exeretion was bioas aved 1n the adrenalectomized rat ac
cordmng to established procedure  With this method the ac
ity of the test material 1s indicated by a fall in the Ma/k
tatio The ratio 15 expres ed 15 a percentage of the mean
figure for a control group Thus 1 more mtense ettect 15 rep
resented by a greater reduction of this percentage

() Mubim6556563 \ w195
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The well established drastic reduction m the Na/k rato
which oceurs after nonendocrinologie operations was 1ot
present m these hypophysectonzed patients who demon
strated only a moderate reduction n the Na/K ratio The
patients fuled to show the great mcreise m aldosterone €<
cretion which 1s found after any nonendocrinologic opera
tion and showed only a shght mcrease These findings
demonstrate that hy pophy sectomized patients do not have
the normal metabolic response to operation Present evidence
favors diencephalic control of n1ldosterone secretion Pre
sumably a diencephalic center 1s deranged or damaged by
hy pophy sectomy and hence the usual large increase aldos
terone does not occur The persistent production of aldos
terone by the adrenal cortex after hypophy sectomy shows
that a certam basal amount of aldosterone 15 bemg relesed
by the adrenal cortex independently of the circulating troph
i1c hormone elaborated by the diencephalon To assess
whether this diencephalic center has been damaged tempo
rarily or permanently 1t would be of mterest to study the
effect on aldosterone excretion of 1 subsequent nonendo
crinologic operation or of rccidental triumn to 1 hy pophy>
ectomized patient The study seems to provide indirect
evidence that aldosterone production 1s stunulated by dien
cephahic center which 1s functionally or anatomically dam
aged during hy pophjy sectomy

Aldosterone Excretion Following Trauma was stuched by
Eleanor H Venming J R McCornston I Djyrenfurth and
J C Beck® (McGill Univ ) The physiologie and metabolic
response to gastrectomy showed essentnally a sumlar pat
tern 1n the 3 patients studied although the intensity of thi>
response varied depending somewhat on the extent of the
operative damage These patients were m a good nutnttonal
state preoperatively and on the day of operation all showed
an immediate rise mn the excretion of 17 fy droxy corticoste
rouds and aldosterone The former remamed at a Ingh level

for several days then gradually returned to the preoperitine
Tevel

Patient F h (Fig 38) who had the most extensn e oper
ation showed the greatest respon e and the subsequent met
—y Metab s 7 (pt 1 93300 J 1y 195%
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abohie nd endocrine chinges were those associated with the
development of surgtcal complications

In all these patients aldosterone excretion rose to stgmfi
cantly lugher levels on the day of operation In 2 this ncrease
Insted for 1 dy only and on the 2d postoperative day the
values were within normal range All 3 showed a later 11 ein
ldosterone excretion 1 patient I' K this nppeared to be
assocrited with recurrence of vomiting and development of
dehydration (dvy 16 Fig 38) and m another patient with
wound mnfection

Despite the mncreased output of 1ldo terone on the dv
operation only patient F K howned significant sodium 1e
tention on this day This patrent recen ed a much greater i
take of sodim on this day than did the other 2 w fuch might
‘ccotnt for the excessive retention of sodmm After the dy
of operation all 3 pattents showed progressive retention o}
sodium for everal days though aldosterone excretiot had
decreased to lower levels It would appear therefore that
unless there 15 2 delay m the effect of aldo terone otl sodum
metabolism the sodium retention that normally vceurs post
operatively cannot be attributed to the increased secret1ion 0
aldosterone Other adrenal steroids which are elaborated
in greater 1mounts at this time must contrtbute to this met
abolic change

There was an tmmedate Jows of nitrogen and pot
after operation the former bemng more prolonged th:
latter The potassium nrtrogen ratio of the negatine balance
was greater than 35 on the day of operation m 2 patients
which suggested that more potassium was bemng, [ost than

+ of

assium
an the

could be nccounted for by protemn catabolism Swnce aldo
terone cau €s potassitim excretion 1 the adrenalcctomﬂed
ocrates

ammal this excessive loss of potassium mght be as
with the mereased aldosterone secretion

A marhed reduction in unine volume with a corresponding
rise tn specific gravity W hich lasted 24 46 hours po toP
cratnely was also observed m the 3 patients The sodium re
tention that occurred later was not associated with imcreaste

!

urmary concentration
In this present study the initinl ncrease i aldosterone
excretion obsery ed after operation occurred at a tume of 1dre
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ual stmulition \s other factur wheh tend ta suppress al
dasterone excretion come mto play such as <othum and
water retention a reduction i seeretion of th hermone
follon s

In studies carsied out on 2 patients after fractures ne unne
was obtuned an the d1y of myun Aldosterone excretsc nap
peared ta bie depressed honwever for everal davs after the
1caident

Aldosterone Excretron i Patients with Cierhosis of the
Ltver has been studied by Inge Dvrenfurth € H Stacev
} € Bech and Heanor H Venumg' (MeGill Unn ) m 30
determinatians on 11 patients \ atues obtatned from 23 5

NORMALS  POAT PORT  BR.CIRRH
R R

WITHOUT WITE
ASCITES  ASCITES

o
3

G ALDOSTERONE/24HR
s o

B
o

Fg 13 t s moet wih{ dr (U ne
$D ool b 1o TN Tl e 8T8 55 AOy e 19575
mal subjects riaged from ! to 7 3 sy /24 hours with a mean
of 386 £ 033 pr kepeated determmations on 4 patients dr
agno ed a~ havm,, biliary or portal cirrho 1s wrthout weeites
were wathm normal ran,e {Dig 32y Onls sn the 7 patients
who biad portal cirrhoss nith ascrtes was a marked elevaticn
f aldosterone excretion fosnd

The effect uf paracentests was stucied \o correlation was
found between the level of wrinary aldosterone before para
centesss and the 1mount of flund that could be withdrawn
\fter paracentess three phases of aldosterone excretson
were observed Inptilly there was increased decreased or
even unchanged aldosterane evcretion Isnng for 12 days

A M tlon6SHIIE N mhe 1
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This was alwvs followed by a rise i aldosterone level
which was correlited with reaccumulation of abdominal
fluid This second phase lasted up to 6 davs and was followed
m most c1ses by a third phase m which aldo terone de
¢reased anan before the net paracente 1s was required In
general 1t appeared that the rate of active accumulation of
wertie flutd was 1 better mdex of 2ldosterone mfluence than
the amount of fluid accumulated It also appeared that the
mechantsm suge ested for aldosterone secretion 1n normal
persons does not hold for patrents with csrrhosts of the Inef

The aldosterone content of abdommal flud was detes
mined m 1 few instances The free aldosterone fractiot
ranged trom 0055 to 0113 pg, /100 ml and the total from
0108 to 0233 pg /ml

Infusion of Aldosterone 9z Fluorohydrocortisone and An
tidiuretic Hormone imto Renal Artery of Normal and Adre
nalectomiced Unanesthetized Dogs Effect on Electrolyte
and Water Excretton was studied by A C Barger R
Lerhn and ] F Tulenho® (Harvard Med School) A tech
nic was used for chromc catheterization of one renal arters
with collection of unme from ench kidney mdrvidually

In the normal dog mitra arterial aldosterone or 97 flu
orohvdrocortisone produced unilateral kalure ss but no de
monstrable natriuresss or effect on water excretionn In the

ame catheterized dogs after recovery from adrenalectomy
small doses of aldosterone mfused into the renal artery pro
duced unilateral antiatriurests The umilateral halurests
w2 of the sume magmitude as that observed m the normal
<tate In the normal and adrenalectomized ammals the €
fect of mtrarenal aldo.terone on potassium excretion was
apparent only after a delay of 30 60 minute  and maximum
effect was noted after 2 3 hours

The pre ent investigation also clearly indicates the Tocal
venal action of antidruret:c hormone on water eycretion 11
the rapidity of ats action No natrsures: was observed with
~atiditretic hormone 1n normal dogs on water diure 15

» [Augu t Nelson and Thorn (J Clin Invest 37 154 1958) have o
reported that prolonged admumustration of ald>sterone causel an mtaal
HaTot veight and sodiwm retention both of winch disappeared during
continued admiistration of the hormone Potassium secretion ort the ot et

g gy 6 808815 Ju e 1958
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hand increased throughout the period of treatment It may be that the
yual lack of edema 1 primary hyperaldosteromsm results from mahihity
of the potassupm-depleted renal tubule to retam furd ~Ed ]

Inhib of Sodum R g Infl of Aldosterone
by Progesterone was studied by Richard I Landau and
Rathleen Lugibihl' (Unn of Clucago) Progesterone (20

DuM INTA €
Ma | 208 &
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mg /day) elicited a pronounced natriretic response m a
woman aged 46 with Addisons disease who was treated
with aldosterone and 50 mg cortisone acetate/day intra
muscularly (Fig 40) After aldosterone was discontinned

© J & Edx 118137145 N m 1958
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the srme 2amount of pro, esterone had no mfluence on yrnary
sodium excretion

In studies performed m two other adrenal dehcient pa
ticuts 150 mg progesterone nullified the sodm retanm®
effect of a slow 1ntrasenous fuston of 20 yr, aldostcrone
Under the same circumstance  progesterone alone hid uo
mfluence on nrary sodium excretion The came quantity of
pro,.esterone fuled to block the effect of 40 50 pg aldo
terone

The re ults were mterpreted a  demonstrating that pro
gesterone 1s an antagomist of aldosterone presumably at the
level ot the renal tubules It wis iccordmzly asumed that
the natriuretic nfluence of pro,esterone m normal persot>
15 Jue to mhibition of endogenous aldosterone In amy con
stderation of control of ~odwm metboli m dunng preg
nancy and the luteal phy e of the menstrual (ycle tht com
petitive mter iction of progesterone and zldo terone mu the
ginen a major role

Influence of Intravenously Admmmstered Adrenal Ste
rouds on Sodium and Water Excretion n Normal and Ad
disoman Subjects Joseph F Dingman John T Finken
staedt John C Lawdlaw Albert E Renold Dalton Jenhit>
John P Mernll and George W Thorn (Hmr\ard Med
Schoolj report that the eftect of adrenal sterords on renal
excretion of sodium and witer durmng the e <hort term
studies (8 24 hours) was predommantly due to alterations
i renal tubular tunction rather than to varntons m glo
merular hltranon rate Hydrocortisone e pecally 1 small
do es and prednisone often produced a dechne 1 tubulr
reabsorption of sodim 1nd a short hived ntriure 18 withis
the first tew hours of admimstration Thys tran ent natritt
retic eftect of hvdrocortisoue was blocked by lrge do es of
desosy corticosterone acetate (DCA) but was not mfluenced
bv smaller doses

Retentton of sodium related to increased tubular reab orp
tion was produced by aldosteronc cortico terone and DCH
Sodsum retention was 1l-o produced by Inrge do es of hydru
cortisone and obseryed after the transient natniuress evoked
by small doses The diurests of free water ob erv ed on ad
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mm traton of hydrocortsone predumote or aldosterune
ws sttributable to decreased di tal tubular read orption of
water po wbly refnted to minbitary effects of these sterowds
an seeretion of wutichiuretic hormane from, the nearahy poph
Vais

E of Sadwm R g Factor by Cortisane
Treated Adrenalectormzed Hypertenssve Patients w1»> com
pared with that found among nanadrenalectonuzed hsper
tenvive subjects by K ] Cirerd and D I Green® {Lan
of Southern Calforma) The 24 hour urmary outpnt of
sodum retasmng {1ctor Wy determuned by 1 boassay tech
me u mg N\

The sodium sretaning factor by the adrentlectomizest pa
tients all fell witlun the upper half of the range for won
adsenalectomized -ubjects The aserage vatue for the group
equivalent to 377 pg, desowyrortionterone acetate (20 \)
%1% 76% above the mean of 2 14 pg found in the patrents
ot aperated on Hawever this difference was not statisty
saily stgasficant (G 1< P<02)

The 24 hour urman sodwm eseretion was 79% tugher
among adrenalectonzed pavents merwging 163 ml g/
s¢ m  compired with 91 1 subjedts net operated on
(0001 <P<001) This diference was due primanly to
mereased  urmmary sodium  concentration (155 mi g /1
compared with 33} The urmary water otttputs were not ma
terally different Indnvidual sodrom retwning factor out
puty were sarable and were not correlated with any vzher
measured funihon

The hsgher soditnm vetput abserved 1m the cortisone
treated adrenalectonnzed ~abject mumies the increased so
Aum eschange ~een m DO\ treated ot permitted el
selected salt imtakes and 1 connnstent with the concept that
the glucocorticords may at times promote ~odiam excretaon

Studies on Origm of Aldosterone duting Human Preg
mancy were made by john C [ awdian May Colen and \llan
G Gomal?® (Lnn of Tarosto) \ progressse morel ¢ m
wrnary exeretion of aldosterone otines normalhy dur, B
wan pregnancy 1 evel reached durmg the 3 tnme ter 4 alt

WAL et oK1l N )
L Jua Y e T 23 b k)
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intake 7 8 Gm ) have ranged from 21 to 12> pg /day wuith
2 mean of 47 ug 10 nonpregnant women the levels are le
than 10 pg /dry The increased urmars aldosterone during
pregnancy may represent increased secretion of the hormone
from the maternal adrenal cortex or po sibly production
from some extra adrenal source such as the placenta or tetal
adrenal These alternatives could be myestigated 1n 2 pred
nant women who had previously undergone complete bilat
eral adrenalectomy for Cushing s syndrome One delivereda
normal mfant the other noted fetal moyements up to the
36th weeh was subsequently delnered of a stillborn fant

The amount of 1ldosterone excreted by these patients %a>
no more than one tenth the average excreted by normal
pregnant women m the 3d trimester The finding of a un
nary escretion of 44 ug /day aldosterone during the 3d tn
mester and less than 05 g /day during the postpartum
period 1n 1 patient suggested that the placenta or fetal adre
nal cortex or both mught be a source of <mall amounts of
aldosterone during pregnancy Traces of aldo terone might
have arisen from metabolism of admmistered hydrocort
<one m these tissues or elsew here in the body

The major source of urinary aldosterone durmg pregnancy
must therefore be sought outside the placenta or fetal adre
nal The ncrease 15 probably due mamly to mcreased secre
tion from the maternal adrenal cortes Smce present met
ods measure only aldosterone and none of its PO sible
metabolites part of the mcrease may be due to 2 depres &
imetabolie transformation during pregnancy as has been
demonstrated for hydrocortisone In any case it seems rea
<onable that the high output of aldosterone durmng preg
nancy 1 not requisite for healthy gestation and serves no
apptrent purpose

Effects of Pregnancy on Adrenal Steroid Metabolism
were studied by J D Martin and Ivor H Al (St
Thomas Med School London) m 76 patients who had 2
normal pregnancy and i 24 with toxemia Plasma hydro
cortisone was determmned by paper chromatography an
wrinary 17 Letosteroids and 17 ketogemc sterotds by the
e 4 ¢ Cib on and Norymbershy
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The mean normal plasma hydrocort: one 1 25 women
was 1777 pg /100 mt In pregnancy the plh ma hydrocor
tisone was between 16 and 25 pg /100 ml The mean value
tended to mse during pregnancy from 79 to 124 ag /100
mi except for 1 fall at 21 24 weehs to 54 There was no dif
ference between the values i normal 1nd toxemic pregnan
cies The 17 Letosterotds 1s determmed by the Zimmer
mann reaction were mostly m the normal range (517
mg, /day) A shght {1l oceurred at 21 24 weeks A e oL
curred in late pregnancy which probably was due to the 20
ketone metabolites of progesterone The normal and toxemic
patients had values n the same range The 17 Ketogenic
steroids were mostly 1n the normal range (5 18 mg /day)
but tended to rive as the pregnancy progres ed The results
m normal and m toxemic pregnancies had similar distribu
tions

The raised plasmn hydrocortisone levels with normal
amounts of urinary metabolites are interpreted as bemn, due
to reduced breakdown by the Iner This alteration m the
metabolism of hydrocortisone during pregnancy may be due
to the effect of estrogens

Privtary HyPER AnD HYTOALDOSTERONISA

Primary Aldosteromism Climcal Staff Conference at Na
tional Institutes of Health I'rederic C Bartter and Edward
G Biglien present 2 cases and review the ratianale for nse
of a low sodum diet as a diagnostic and therapeunic tool 1
primary aldosterom m

Case 1 —Boy 13 showed increased urinary aldosterone values
after loading with potassium which ss what might huve been antics
pated 1f the early low values had been due to potassium depletton On
sodium deprivation urmarv sodium level fell almost to zero but urt
nary aldosterone did not increase The hypokalemic lkalosts did not
Tecur as long as sodiim was withhel 1 from the diet but returned when
Dietary sodium was increased (unless supplementary potissium was
al o given) ost of the urinary aldosterone values on a high sodim
imtake were above normal Because 1t was clear that the patient did
not have a large tumor A 1 9z fluorohydrocortisone way given for
several weeks to produce atrophy of normal adrenal tissue At spera
tion two very small adrenals were found and were suht tally remosed
They were histologically nirmal Follow up showed that the prtient

) A TeMd4seress Wb o195




220 INDOCRINOLOGY

remumned completely normil chimeally and chemieally when recentn
20 mlq  odmum duh but beeame by pertesive when sodwm imtahe
was mnereasad and acutely hypoten ne when it was reduced A stan
ard do e ot corticotrophm mtrnenon I produced clearly subnormal
responses 10 urmany and plhsin 17 hvdroxycorticord

e 2\ 27 Ind perststent hyperten 1cn for 1t lea tasar
(2007160 mm Hg) The FCC showed left ventrcular hvpertroph
and strun An intrienous urogram showed downward di phcement
of the night hidnes by 1 calerfied drenal nrass (Fig 41) Serum elec
trolytes on two occrstons were sodwm 147 and 149 mFq /L pota

—

N e kT
5 et d S, 'zc%xy"o'gf“g F
dh TE OV Te ad 4867688 M eh 1958)

sum 26 wnd 24 mEq /L CO_content 33 and 36 mEq/L nd

Shioride 101 and 102 mEq /L_During an & hour mtruenous infu

ston of carticotroplin serum 17 hydraxy corticouds and uriniry 1/1

hydroxy corticonds meretsed le s than normal but the €0 mnxﬂ"74

decreased from 218 to 26/cu mm When water was withheld for 2

hours urine osmolrity rose to only 535 mm /kg water mdiciting

pronoeunced impurment of concentrating ability Inulm clear ince \\1;

108 cc /minute Two uriniry alda terone values on 1 normal diet \; ““

250 mEq added sodium were 39 1nd 41 ug /24 hours (norml helo

g dwnn 1 .

1065 :'ndmxsslon 4 month later he showed reduction i the h]) P(L;:
tension and reversion of chemica! "bnormnlities generally m\nrrl bl .
mal althouh there had been no mtervemng therip) Ong {‘[L;v.r
sodium mntahe the urmary aldo terone excretion remuned kg

~
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sodrum dej rnaton urinany aldo terone excretion dud not increa e
ut uriniry sodiam fell wmo t to zero over 2 weeks and the hypohal
nuc alkalo 15 i 1pperred  Hadrocortt one produced no natriure 1
but di sharpls incren e endogenou creatimme clearace These find
m,,s support the dtagnosis of 1ldo terom m At operation 1 6 cm
adrenocortical adenom was removed Po toperatively the urine pH
fell from alkaline levely to nbout 589 684 and the blood pres ure
gradnlly fell The patient bectme chinically and chemseally well
Salt losing nephritiy constitutes the greate t problem m
differentral diagnost This differentintion 1s {acihtated by
u e of a low sodium chet Patients with primany aldosteron
1sm and httle or no renl damage on 1 low <odmm diet will
show unmary sodium reduced virtually to zero thus ruling
out a primary tubular odium lo ing leson

Conn s Syndrome was studied by P I\ \[ Barrett K 1 5
Laylisy and J R Rees * Dingno tic eniterra mav be fallible
especially of mcomplete and diagnosts mav be e~tabli hed on
adrenal exploration

Womin 47 had had several neurologic maidents with confu 1on
On high pot1 swum intthe (224 mFq duly) positine potissium bil
ance of about 820 mEg wa 1chieved over 14 days 1mitual negatne
sodium balance of about 160 mFq by the 5th d1y was reser ed by the
end of the period On low pot1 sium mtihe (47 mEq dailv) negative
potassium bahnce of 88 mEq and positive sodum bibnce of 320
mEq occurred over 5 duvs A turther balance tudy was started on
the 12th postoperitive Iy Over the next 5 diys 70 mEq pot issium
was retained 1nd 185 mEq  oditm o t On  diet contumin, 22 mEq
sodsum duly marked odium retention occurred with 1 erige sodium
excretion 12 mEq daly over 7 divs o tumor could be demonstrated
on the pneumogram and history of previou uvrmary mtectron with
a pasitive urinary culture iavored 1 dagnost of pota sium losng
nephritis A typieal adrenal adenomn w1s found on operation and the
Patient re ponded 1 the u ud wn to 1t removal

Becau eof the unu ual features 1 this case distinction be
tween potassium lo g nephntis and Conns syvndrome
could not be made before operation Absence of pyelonephr
15 1n the renal biopsy balance data and respouse to low <o
dium 1ntake favored Conn s wyndrome but ab ence of alha
losts and hypernatrenua normal odium potis mm ratios
and failure to demonstrate increased urinary aldo terone ex
cretion were unusual

Observations on Case of Primary Aldosteronism are pre
sented by Alhlton & Crane ( ordon Short and Jchn £ Pe
) Pwe Ry S Med SI 07 S it mbe 1958
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tervon* (College of Med I van,elists Los Angele Calf)
This woman 43 differed from other patients described
the Iiterature m that she had no chemical evidence of extra
cellular alhalosis and the excretion of mineralocorticotds m
the urine was normnl or onlh shightly elevated The brologie
decay trme of radioactive sodium was 40 days before sur
gery and 10 days after remoyval of a beman adrenal cortical
adenoma both tests being performed with high odmm m
~estion High intake of extri odium chloride produced ede
mand headaches Herdache 1s a presenting symptont 10 such
patients along with hypertension spells of mu cle weak
ness polydipata and polyuria Svmptoms by pertension and
electrolyte disturbances were relieyed by removal of the
adenoma

Fxpertence with thys and previoush reported case sug
gests that a patient with primary aldosteromism should be
enen ndrenocorncotrophm and  upplemental potissiun
chlaride for about 3 5 duvs preoperatnely to remoye some o
the extra sodim and to correct part of the potassium dehcit

Case of Massive Edema 1n Association with Aldosterone
Secreting Adrenocortical Adenoma which was strikingl)
contrasted with the accepted features of Conn » syndrome by
the presence of extreme sodium retention ligh urmary v
cretion of aldosterone normat serum electrolytes and nor
mal blood pressure 15 detuled by Cric J Ross Jean Crabbe
Albert E Renold hendall Emerson Jr and George W
Thorn (Harvard Med School)

VWoman 27 had edema pleural etfusions and asaites on bo pitalizt
tion Extreme sodium retention was demonstrated over the nest p
vews with outputs of 24 mEq/day while on an mtake of
ml q/dvy There wis marked ressstance to the many dretre 1gent
tried and a sati fctory sodium diurests was obtamed only when am
phenone B an agent which suppresses wlrenotortical actinity Wa
used This substantiated the suspected role of the adrenls in the so
i retention and At laparotony an aldosterone secreting adreno
cornical adenom was removed The adenoma w1s thought to be re
{ated to secondary hyperaldosteroms m which resulted from the pro
fonged and massive edemr Removal of the denoma resulted 1n tm
porars disappearance of aldosterone from the urine sodium dxureslI
and werght loss Recurrence of hyperildo terone symptoms fo!Io\\ei]
fowerer nd the second adreml glnd was removed This was o
Ay Anm 3133 T'tm 108
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Jowed by absence of ldosterone from the urte sodm diurests and
weight Joss Nevertheless the patient still 1s very e lematous (est:
mated 10 15 L of edemn fiuid) appirently because of abnormat capil
lary permeability Reduction of wetght below 2 certun Jevef and loss
of edem flud are regularly followed by wvmptoms of sodim
depletion

The adenoma appears to have been the only adrenal tissue
<ecreting aldosterone de pite the presence of a stimulus
which presumably acted equally on both glands When the
adenoma was removed and a loss of body water was
prompted by vigorous therapy directed at weight reduction
the other gland begn to secrete aldosterone The analogy
between this situation and that m wiich 1 17 v droxycorts
cotd secreting adenoma 1s pre ent with concomtant atrophy
of the remainder of the 1drenal cortical tissue 1s apparent In
the present case however the stimulus 1s not prtmtary 1dre
nocorticotroplun since 17 hvdrony and 17 Letosteroids were
secreted 1n normal amounts

The case al o affords an itlustration of the usefulne s of
amphenoue i the diagno 15 of clinical syndromes due to ex
cessive production of adrenal steroids

Hypoaldosteronism with Otherwise Intact Adrenocort:
cal Function Resulting in Characteristic Climical Entity 1s
reported by Bengt Skan e and Bernt Hokfelt® mn <
woman 56 The case w1s not as ociated with any coewistent
disease and thereby appears to be the first case of pure hy po
aldosteronism on record The clinical picture was character
1zed by dizzmess famnts weahness easy fatigabihits hypo
tension and hyponatremia without any measurable aldos
terone m the urine Lxcretion of 17 ketosteroids 17 keto
gemie steroids and of blue tetrazolium reacting corticords
was normal as was the response to adnumstration of cortt
cotroplin Serum electrolyte levels were entirely normal
urine concentrated to 1023 aiter 12 hours of flurd depriva
tion Its pH was 60 and endogenons creatimine clearance
w1s 136 ml /mmute The history chmical preture and lab
oratory findings argued agamst other adrenal cortical de
fects There was no evidence of a primary renal disorder
Sodium restriction resulted m decreased urmary sodmm
which owimng to the 1bsence of any measurable amount of

@ At dc 1 % 936 My 198
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11dosterone 1 the urme was probably duc to increased pro
duction of hydrocortisone

Studres on this patient do not allow any conclu ona to
whether the primary error of metabolism was located within
the adrentl glind or ffected some extr adrenal regulatory
mechanism

KFCUIATION OF ADRPAOCORTICAL FUNCTION

Hormonal Regulation of Prtuitary Adrenocorticotrophin
Changes m prtuitary corticotrophun content and concentra
tion m rats after adnmistration of varsou hormones for 1
weeh wnd after adremalectomy were studied by Julwn J
hatay Donald A Holub and Jo eph W Jaiter (Coluwbi
Unn )\ modification of the Saffran and Schally techme of
1 vitro broassay of cortrcotrophin was u ed The vahdity
and reliabilits of the techmic were determined by compar on
of the patencres of several corticotrophn preparations with
those obtamned by the ascorbic acid depletion method and
by reassay of the same unknown The results mndictted satis
factory valiity and rebability and <howed a myvmume 2F
of 15%

Adrenalectomy wae followed by 2 sigmficnt rise 1t piew
tiry corticotrophm content assoctated wath prtwmtary hyper
trophy  This result confirms previous reports wnd 1 con
sistent with the hypothe 1v that a decrease i the cireulat
tag level of adrenl sterosds 1 follow ed by accelerated pro
duction of corticotroplun Comversely an mcrea ed stefo 4
level produced by cortisone adnunrstration was follow ed by
depletion of pitwitary corticotroplin  The associated adrenal
atroply suggests that cortrcotrophin secretron wt al © de
creased The e findings sugpest that admunstration of cot
tivone for 7 d1y s reduced corticotrophtn synthesis with con
comitant dimmnutton of corticotrophm secretion

Admnm tratten of epmephrme for 7 days was aw~actted

with stgmficant depletion of prtuttary corticotrophimn mmifar
to that obtuwed with corts one However adrenal hvper
trophy presumably due to merensed corticotrophin CC{C‘
tton al o was ob ersed 1n contrist to the cortsone mducet

adrenal atrophy

Ve Sw Fi RGN O7IR0 J3 oy 1958
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the sgmihernt yive o prtustary curticotroplun content
after cortientroplin adauaitriton s surprsing The ex
pected Huding would have buen petmtan cortscotruphun de
pletion wnular to thee found m corts oot treated wmal
stiece the oth commonly zoccpted effect of corticotraplun 3
stmutation of the adrenal eortes T he observed nerease wa
of such ma_mtude that i could not be explamed by the pos
ibility af contumwation of the extricted prantan lands
with blood contamm,, cven lasge amomis of corticotroptun
Lapernimetits m progress miohsng admunistration of cor
ticorrophsn to adrenatectonized rit~ mdicte that they m
wrease moprmtary corticotrophin i~ not mediated by the
adrenal gland At fest three alternative esplanitrons are
suggested (1) mereasced blood cortrotrophm sy miubit
pitrtary corticorropiun vefense (2) an mcreased arcabzimg,
tevel of corticotrophm miay ~tusubite corteotrophin suathe
o {3) the pituntany mas ad oth corticotrophm whot pres
ent m the blood i ncreased concentration
> {These autbors have sul equently reporsed (] Che Imest 38 291
1903 that m the rat adeumssiration of cortscutrop hin neitives presenits nor
amehorates the reduced ptustary content of ¢ thicotrophn resulting from
treatment with turt ane Chuncalty the adrenal ran be vestored to function
by admeystzation of © rhcotrophin after the ssiuhiton prodiced by at
mmstration «f tarinone or s Lushmigs syndrome hyle has descohe}
fastusre ol the miudary to resurne efatoratin of corticatrophim after a
funclioning adrenal tumor has heen ve ected 2 conditton we previush
dutbed hypocortic trgrhic A\dds on s dhsease from Croohes chunges
{Gordan and Yasser Fudocrmolopy m O ol Trache fChisago Yeor
Boole Poblubers oo 1923t p 158)—Ed ]

Rel hip between Endog Ant:d Hormone
Actrvity and ACTH Release in Man  Antsdrarctic hovmone
Vasopressia has been postulited to be the neurchormtote re
sponsible for stimalabng cortiotopinn release 1 this e
trie plastmy by drocortmone fevels <hould merease when en
dogenous antihmrets hormone ;5 relen ed To fewt thi
Ro.er K McDonalf Henrn N Wainer jr and Luginn
h Werse® (Matl Inst af Health) detertmmed the weine os
molality and piisma hy drocorhsone levels i 15 normat sub
1ects who were dehy drated and overfoaded with water given
ypertome sahine and mceonne made Mypo, hcemic b m
sul and whose hands were immersed 1 we water If the
plasma hydracarticone concentration wicreases 3 g (100

@ Yoo Se B 81 &Y s
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ml 30 or more minutes after such test stimuli corticotrophnt
release can be presumed

W hen the patients were deprived of water per retentantt
dretic hormone activity could be demonstrated but plasm2
Iy drocortisone levels decreased 1n the same way as when
antidiuretic hormone was suppressed W ith hypestonic <
lme nfusions endogenous antudmretic hormone was pre
ent but plasma hndrocortisone levels did not 1 e 1\ hen me
otine was mjected intravenously mto + subjects 2 showed
no rise m plasma hyvdrocortisone despite a rice m unne 0
molality W hen the hind was immersed i 1ce water for 26
minutes 5 of S subjects showed an mcrease 1 urnne 0 Mo
lhity consistent with antidretic hormone release but 2 of
these shoned no mncrease m plasma hy drocortisone concen
tration One of the 3 who hrad 1o merease m urme o molabty
mamfested a rise of 8 pg /100 ml plasma hydrocortione
Thus 3 of the & had no evidence for simultincous release 0
antidretie hormone and corticotrophn  With wmsuln
mduced hypoglcemma there was also no correlation be
tween change 1n urme osmolality and chan,e m plasma B
drocortisone concentration

The data indrcate that m normal human subjects endoge
nous antidiretic hormone may be released without an 1
crease 1n corticotrophin release and mcrea e m corticotre
phin release may occur without evidence of antrchuretic
hormone release The e observations fail to support the cor
cept that endogenous antidiuretrc hormone release stimu
Intes release of corticotrophin

Pitustary Adrenal Axis  Acute Adrenocortical Insufft
ciency and Persistent Occult Dysfunction Following Ther
mal Injury are reported by Paul Mandelstam Joseph W
Goldzicher Harrs S Soroff and Norms Green? i a man
21 He had been 1n excellent health before he was <€ erely
and extensnely burned He responded well to hormone ther
apy which nas not required after shmn covernge was com
pleted Although the concentration of plasma hydrocort!

one and the urinary excretion of 17 hydroxy cortrcords were
pormal there was fatlure to respond to exogenous cortico
er evidences of adrenocortical 1bnormalitie

trophun with oth
118 84 99 Ma h 1958

— " F dx



ADRENAL COFTIN 227

This refrictonsess to exogenous eorticotrophun corld nut
be attributed to the presence of adrenacortieal remumants
tunetiomng waamaih wnder the stimulus of lugh jevids of
circufating, cotticotrophur ~ince the piima level of cor
ticotrophm was ot elesated  § more Bhedy enplanation wa
the poswlnlity that adrenocortical cecretions breams mde
pencent of corticotrophin e ulation

Activation of Hormonat Secretions 1s descubed by P &
Dasgapta and T € Younzt (L of Cambridee) whe
found w certrm ntersor futurtan prepritions an adrennd
gronth mamtaymm,, materal that 1s devont of adrenat 1»
worhic aeid depleting capaesty w the Iy pophs sectomized vt
Other s estigators fime alw fownd that varous pituitan
preparations hue sislarh divergent actton oo the adre
nai cortey

The anthors foumd that thesr crude  torle alhdine extrue
of ox anterior prtudary which s desord of ascorbie aeud
depleting actissty acquires thes acksy tfter extrrenon
with zeid acetene or of ity pH s Jonered w0 30 ‘etuaty 1
ubtamed if the pH of the myected materal s ket 2t pH 30
or bronght back to pH » 0 mmediateh bifore impecti sn and
whether or not am precipitate formed i adgusting the pH
to 30 s spun off before the biolagic test s~ erned vut

Furthermore adrenal ascorbic vad depletm, win ity ap
pears when the erude exiract 1 treated wath urea €3 S\
It 15 comvestent to refer to the ~tartmy miatenal 2
precorticotsophin

Because precortiwotrophm acquises adrenal 4 ¢ rhic acd
depleting actn aty after such anld treatment 1 adjustment
« £ pH to 30 ur addition of urea (wineh nught be expected to
break hydro, en bonds) the change  unblely w molve the
fisnom of a covalent bordd e ity more kel 10 be Lphias
w1l oy physicochenicat than 2 chevowal change The m
ture of the ehan e and 1ts poswble citalysis under bolog
cally aigntficant conditions swh s under the mftwence
enzymes e under mn estigation The question f the po
whle effect of precarticotrophm on the xecrenon ot renat
steroids nlse merits attention

* {The discrepancy bclween alrenal wesght mamtenance and adrenal
astorhie acad deplet ag ceprores af preortws extracts wa nated & warly
GV Nt et 155 33 3y s 1ese
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as 1951 by Youngs group (Nature Iondon 168 1084 19 1) and wle
pendently ty Rembardt and 11 (Proc Soc Fxper Brol & Med /7 22
1051) Jatler found a substance 1n the blnod of patents with Cutn s
disease which had adrenal wenht mamntammg capactty Lut did not &

charge ascorhic acid Sumlar material was found m the blood of p et
with actrye acromegaly and of women in late pregnancy W hether the sub
stanees are tdentical and 1 fact where the adrenal weight mamta™ &
substance 15 elaborated s not estabhshed —Ed ]

Behavior of C1* Cortisol and Estimation of Cortisol Pro
duction Rate 1 Man C L Cope and E G Blach (Post
grid Med School [onden) studied the behuor of &
cortisol and CH cortisone ncetate after or1l admustration
m $ human ubjects with exch steroid A mean of «6¢ of the
former and 76% of the latter appeared n the urtne 1t de
form of metabolites m the first 24 hours Only 15% of the
do e appeared 1 chloroform oluble form and 2hout one
third of thi was unchanged CM corti ol or CM corts on¢
From 16 to 205 usually ippeared i a form rendered chloro
form <oluble by hydrolvsr with beta glucuromdase and the
fraction 15 composed largely of tetrafydrocorti ol 2%
tetrahy drocortisorne

Tetrahydrocortisol and  tetraln drocortisone have beet
shown to have the ame specific actinty The speatfic attiy
ity of the excreted corusol frequently differs from that o
the tetrahy dro compounds

A method 15 proposed whereby an estimate of daily cor
150l production can be obtaned from a knowled.e ot the
C content of the 24 hour urine plus the specihic activity of
the tetrahvdro compounds in that urme Daily corfol pro
duction of resting comalescent subjects his 1arred from 4
to 24 mg /day with a mean of 113 mg when determmed
by this method

Metaboltsm of Free and Conjugated 17 Hydroxycortico
sterords 1n Subjects with Thyroid Disease 1s affected by the
type of dysfunction accordin, to Harold Brown Edwn
Toglert r and Stanlcy Wallach? (Unnv of Utah) Intrd
venous mfuston of 1 mg /kg cortisol (hy drocortisone OF
Yendall s compound F) was grven to 8 patients with I per
thveordism 6 with hypothyroidism 6 with hyperthy roidism
who had been tretted and to 14 normal subjects Hj perthy
cordiem even when treated ted to more rapid drsappearance
—_——T g 7 147103
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of the free plasma 17 hydroex)corticosterords than that ob
served with hypothyroidism after admimistration of cortisol
and to higher levels of conjugated 17 hy drov; corticosterords
(Fis 42and 43)

Simtlar infusions of tetrahy drocortisone n 3 patrents with
myxedema 1nd 2 with thy rotoxicosis indicated that conjuga
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as 1951 by Youngs group (Nature Iondon 168 1084 19a1) and ule
pend atly hy [ embardt and Lt (Proc Soc Exper Biol € Med /7
1951} Jailer found a substance m the blond of patients with Cu huis
disease whiclt had adrenal weight mamtamung capacity but did not &
charge ascortic acid Stnular materal was found n the bidad of patents
with sctiye acromegaly and of women 1n late presnancy W hether the w
stan es are identical and 1n fict where the adrenal weight mautamm
substance 1s elaborated 1s not estably hed —Ed )

Behavior of C!* Cortisol and Estumation of Cortisol Pro
duction Rate n Man C L Cope and L G Black (Pot
wrad Med School London) studied the behavior of c
cortisol and C™ cortisone acetate after oril admnustration
n 8 human subjects with each steroid A mean of 86§ of the
former and 76% of the litter appeared n the urme 0 the
form of metabolites m the first 24 hour Only 1 5% of the
dose appeared in chloroform «oluble form and =bout one
thurd ot this was unchanged CM cortr ol or C! cortisont
Erom 16 to 20% u unlly appeared m a form rendered chlord
form ~oluble by hydroly sis with beta glucuronidase and thts
fraction 15 composed lrgely of tetrahydrocortisol and
tetrahy drocort: one

Tetrahydrocottisol and  tetrahydrocortisone hav
shown to have the ~ime spectfic actnvaty The speafic actts
1ty of the evcreted cortisol frequently differs from that @
the tetrahydro compounds

A method 1~ propo ed whereby an estimate of datly €of
tisol production can be obtamed from a hnowledge of the
C content of the 24 hour urine plu  the specific activity of
the tetrahivdro compounds n that urine Duly corttsol pro
duction of restmg conyalescent subject has varied from 42
to 24 mg /day wath 1 mean of 113 mg when determmed
by this method

Metabolism of Free and Conjugated 17 Hydroxycortico
steroids 1n Subjects with Thyrord Disease 15 affected by the
type of dysfunction according to Harold Brown Edwm
Englert Jr and Stanley Wallach? (Uniy of Utah) Intra
venous mfusion of 1 mg/kg corticol (hydrocortisone of
endall > compound F) was grien to 8 patients with hyper
thyroidism 6 with hypothy roidism 6 wath hyperthvrordism
\ ho had been treated and to I+ normal subjects Hvperthy
rordism even when treated led to more rapid disappearance
5 S Examm F teu 58

y 19!
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ro1ds from the plasina 15 well s of the response to cottico
trophin and of the urintry exeretion of these sterods Such
analy sts suggests that 1drenocortical activty varies divectly
with the BMR
* [A vumber of simslar reports m the past year have confirmed these
data Howard and \Migeon (this YEar Boor p 254) found a similar delay
1 the metabolism of hydrocortisone m a patient with hypothyroidism sec
andary to hypopituitarism In theie patient Cushing's disease medicamen
tosa developed from aimmistration of small doses of corticoids —Ed ]

Metabolism of Free and Conjugated 17 Hydroxycortico
sterords 1n Subjects with Liver Disease was appraised by Ld
win Tnglert Jr Harold Brown Stanley Wallachawnd £ L
Simens* (Univ of Utah) in a study of patients with cirrho
sis Levels of free and conjugated 17 hy droxy corticosterords
mn plasma were measured 1fter admmstration of a standard
cortisol infusion (1 mg /hg ) and certain of 1ts degradation
products m an attempt to determine whether or not there
was dimimshed conjugation of 17 hydroxy corticosterods in
the presence of 1 switable substrate and to deduce the meta
bolic pathway of corticol degradation

The rate of removal of free 17 hydrovycorticosteronds
from the plasma of patients with liver disease was decreased
the half hife was 22919 minutes m crrrhotic patients com
pared with 1125 minutes for normal subjects The rate of
remoral was correlated with the seventy of hepatic impair
ment The levels of conjugated 17 hydroxy corticosterords m
plasma after the infusion were lower 1n patients with liver
disease especally 1n those with ascites The lower levels i
the presence of ascites were attributable to the large distnibu
tion volume The apparent mmpairment of 17 hydroxycorty
costeroid conjugation was not observed after infusion of
tetrahydrocortisone This was interpreted as evidence that
1 Inver disease there 1s impairment of reduction of cortisol
toits hydrogenated metabolites wiich are the substrates for
conjugation In the presence of suitable substrate conjuga
tion proceeds normally 1 patients with liver disease After
tetrahvdrocortisone  tetrahydrocort: ol and dihy drocorty

one were mfused into patients with liver disease the rates of
remor 1l of free 17 hy droxy corticosterouds from the plasma
and the appearance of the conjugated forms were strikingly
fa ter than after miusion of cortisol Thus the defect m pa

® Jya Ed 1 17 13951476 Dee mbe 1957
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tion of this sterord was normal m I pothyrowdism and ele
vated in hy perthyroidism

When a standard mfusion of corticotrophin was given to
3 patients with hyperthyroidism free 17 hvdrox;corticoste
roids 10 ¢ less 1nd compugated 17 hydrosycorticosteroids
more than m 4 similarly treated hypothyroid patients In 2
of the e patients studies were repeated after the BMR was
controlled Total output n1s judged by urmary excretion
as directly related to the BMR (Fig +4) Thus an 1

o
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creased metabolic rte leads to mcreased conjugation and 1€
mosal of cortr ol from the plasma w hereas a decreased met
abolic rate has the opposite eftect Plisma levels were more
influenced by the rate of removal of 17 hydroxycorticostt
roids than by adrenal response to corticotrophmn

Since conjugation of tetrahydrocortisone appears to be
normal m hypothyrordism thou,h the formation of con
jugated 17 hvdroxycorticosteroids 15 retarded by admini>
tration of cortisol 1t 1s probable that hy poth roidism entail
+ decrease m the reduction of cort1sol to substrates surtable
for conjugation

Proper assessment of adrenocortical function requires de
termmation of the rate of removal of 17 - fenr- anmiennste
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duced by spinil anesthe 11 may delay 17 hydrosycortico
steroid responise to the triume of surgers until the anesthetic
has worn o

Unnary Corticosteroid Excretion Patterns in Patients
with Adrenocortical Dysfunction were studied by Inge Dy
renfurth Stella Sybul kt Ve ~a Notchey J € Beck and
Eleanor H \ennung® (MeGill Unin ) The patterns in nor
mal <ubjects showed the preseuce of pregnane 3z 11, 17221
tetrol 20 one (THF) pregnane 32 172,21 triol 11 20 dione
(THE) cort1 ol (compound I') cortisone (compound T.)
and > unidentified compounds N1 NX¢ Ny N0 and Ny
In additton corticosterone (compound B) was excreted by
1 patient and pregnane 3z 11, 21 triol 20-one (THB) in 2
normal subjects Compound THE and THF were the chief
metabohtes

In 3 patients with Cu hing, s sy ndrome similar compounds
appeared on the paper chromatograms However they were
excreted in much larger amounts During administration of
corticotrophin  all the z hetohic steroid were further mn
creased the greatest rise occurring in the active hormones
F and E There was no increa ¢ 1 the amounts of the fast
moving compound \g and \y; \fter adrenalectomy these
substances disappeared from the patterns and compounds
i THF THT T T and \4 were observed as metabohtes
of the administered corticone

A patient with panhy popitwitart m presented quahtatinely
a normal distnbution of cortico teroids  Quantitatively
however the amounts of all the mdnidual compounds were
decreased and remawned unchat,ed after admimstration of
corticotrophin A patient with Addison s disease showed no
2 hetolic steroids except for trace of THF and THE m
both the untreated state and durmg admmstration of cor
ticotrophin

A boy with congenital adrenal hvperplasia had an abnor
mal excretion pattern He excreted large amounts of preg
nane 3z 17221 triol 20 one (THS) and smaller amounts
of 11 de oxycorts ol (compound S) both of which became
almost completely suppre~ ed by cortisone therapv A girl
21 with adrenogemital syndrome had a normal pattern of

O U Ete 11939140 Ay 11958
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tients wath Iiver di case 1« transformation of corti of to
reduced 17 Wiy dronycorticosterord  which can then be read
slv conpugatcd This reduction probably depends on an
trahiepatic enzyme reaction

Studies 1n Surgical Endocrinology IV Anesthetic Agents
as Stmull to Change in Corticosterords and Metabolism
William G Hammond Leroy 1D\ andam John M D
Rodman I Carter Margtret R Ball and Frinoss D Moure
(Peter Bent Brigham Hosp ) found that preaperatn e 1ppre
hension wd pretiestheitc medieation were not a ociated
with elevations of the free blood 17 h)dm\»coruwstem:da

In 1 «mgle mstince local anesthe 11 nas not assocsated
with alterations m blood levels or urtars excretion of adre
pal corticosteroads or with chan,.es m mettbolic balance

Genteral anesthesta produced by Pentothal® mtrod 0%
1de 1nd d tubocurire m any combmation nas ot associated
with significant changes m blood or urinary 17 hydroxyror
ticord values nor did such anesthesit produce alterations
m sodsum potassium or mtrogen balance Operation ndet
such anesthesra was followed by elevation of the free blood
17 hydrovycorticosterosds but the magmtude of the s e was
not as great 15 that seen with operition under ether

I'ther and cyclopropane anesthesia were assoaiated with
prompt marked and peraistent elevations of bluod fevel and
urinary excretion of 17 hvdrosycortieo terords and with
changes in the metabolic batance of sodmm comparable t¢
those previously observed after admmustration of cortico
trophin to the fasting subject Mo changes it metabolic bal
ance of potassuun or mitrogen were seen Ether produced
more marhed changes than cvclopropane

The chiractersstic rise of free blood 17 hydroxycortico
sterords was seen only when ether anesthesin was mantamed
1n the upper planes of stage III for at least 1 hour or 11 plane
three for 15 mmutes or more

Operauon after held anesthesrt with ether produced
lugh levels of free blood 17 hydrony corticosteronds that
after that with Pentothal® mitrou oxide and d tibocurare
~nesthesia

Sensory afferent deneriation of the operatnne site 1 pro-

T An Sug 148199 11 Lgue 1952
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m plasma levels was mfluenced by the dose injected It 15
therefore easy to understand how systemic hormonal effects
—improvement m 1 olved jomts not treated by steroid m
Jection and changes 1n sugar bol hase been ob
senved after intra articular use of hydrocortisone acetate

Enzy Basis for Gl Action of Hydrocor
tisone In the cour e of studies on the effect of hydrocorts
sone on enzymes that require pyridonal phosphate as 4
cofactor Fred Rosen Nira h Koberts Lous ' Budnick
and Charles A Nichol® (Roswell Park Mem11Inst Buffalo)
noted as much as 500%» mcrea e m the glutamic pyruvic
transapinase activaty 1 livers of rats treated with 25 or »
mg hydrocort1 one/day Under the same conditions val
ues for glutamic oxalacetic transaminase (GOT) were only
slightly higher than tho e of untreated controls

Lactic acid dehydrogenase an enzyme that does not re
quire pvridoxal phosphate was not affected by treatment
with hydrocortisone Sirmilar analyses of whole bran from
the same amimals revealed less than 205 increase in GPT
actnaty and no sigmificant changes 1 GOT and letic aad
dehydrogenase values a soctated with treatment \either
depletion of pynidonne nor administration of this vitamn
appears to affect the changes in hepatic GPT levels pro
duced by hydrocortisone

@® S e17287 % Fr 7 18
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corticosterond excretion After admimstration of corticotro
phin relatively large amounts of THS could be demon
strated mn the urine Therapy with 9z fluorohy drocortisone
only shghtly suppressed the excretion of afl the mdividual
corticosterords

ActioNs or Corricotps AND CORTICOTROPHIN

Absorption of Acetates of Hydrocortisone AHydrocor
tisone and Cortisone from Jomnt Cavity mto Crrculation It
well known that mtra articularly injected cort: one acetate
has little local antitheumatic potency m contrast to that of
hydrocortisone acetate After ntra articular 1nyection of 0
mg hydrocortisone acetate tn 13 patients with rheymatoid
arthritrs Marttt Oka? (Helsinks) found a definite 11 e m the
level of free plasma 17 hvdroy corticosterords m 12 Mav
mum levels were reached after 3 6 hours and a decrease
occurred i 12 24 hours Intra articular mnjection of 100 mg
m 7 patients caused a marked elevation in the free pla m2
concentrations i etch The playma conyugated 17 hydroxy
corticosterads rose slawly reaching a peak tn most after 24
hours

Absorption of orally mnge ted hydrocortisone acetate 1nto
the circulation was more rapid and greater than ab orptiot
from intra articular mjections as shown by a comparatne
study on 6 patients After 24 hours 17 hy drowycortico terords
were still crreulating in 5 of the patients given hydrocor
tisone ntra artreularly but m none of those to whom it had
been given orally (Fig 45)

It has been shown prevtously that mtra artrcularly m
jected hydrocortisone cortisone and their acetates disappeal
rapidly from the jomnt cavity According to one report 8.
1nd 98% of the mjected teroids had disappeared after 1 and
3 hours respectively Metabolite formation i the »novial
cavity was also observed To a great extent this rapd dis
appearance 1ppears to be caused by absorption from the sy
novial cavity mto the circulation In the pre ent imvestiga
tion all three sterords studied hydrocortisone A? hydrocor
tisone and cortrsone appeared m the plwsma in signihcant
quantities 3 6 hours after intra articular mjection Then e

T J O pde 11855 63 Tl aese
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Mect of Gl 12 Produced by Ad: of
Sterards with Glucocarticoid Activity houtine methods for
measuring glicose m unne depend on ity reducing proper
ties of ats effect on 1 plane of pofanized hight Duly exere
tron of glucose 15 normatly estumated to be T Gm How
ever only 4 small percentage of this substance 1 actualhy
glucose By n e o1 1 spearfic and sumple enzymane method
young healthy subjects have been -hown to excrete con
sistently an average of 115 mg phuose duly rarely over
200 mg This tte s redatinely mdependent of variations m
the dietary carbohydrate mtake The acute admimstranon
of carbohydrite active steroids however almo t marabh
mereases glucose excretion In most normal subjects this
augmented glucosuri docs not exceed 3 Gm  but in panents
with diabetes 1t m1y reach 100-180 G

To trvestigate the mechamism by which merea ¢4 ghico
suna 15 produced L Rudolph Froesch Albert I Winegrad
Albert £ Ienold and Ceorge W Thornt (Harvard Ved
School) carrted out glucose utration studies i normal sub
Jects on coutrol drys nd durmg admuustration of predm
sorte Administrapion ot the sterod led tn snereased sluce
suria 1 all mstances This effect was greater atter 12 hour
than atter 4 days of rredm~one action Glomerular hltration
rate was icreased over the mdividuaf control vafues s Sof €
studies durmg, predumnote admimstrition  Decreased ¢lu
<o~e tolerance was obseryed m all subjects 12 hours +fter the
begintuny, of prednione therapy but returned to or toward
narmal on the dth day of administration In no mstance was
there a ~igmificant decrease in the maximal rate of glucose
reabsorption capacity nor id sigmficantly mcrensed ¢luco
suria occur at ghicose foads below maximal reabsorption
pacity In two patsents with Cu hing s syndrome 1nd <te
rurd diabetes the maximal glnco e renbsorption capacity w s
normal Impared gluca ¢ toferance 1nd/or ncrensed glo
merulr filtrition rites adequately expluned the exces glu
cosurta observed durn,, predmeone admmstrition

Two patents with resal gliiosuria and measurable un
nary glucose everetion at fisung, blood glico e divel were
gnen mtravenons infuston  of cortisol over 10 hiyurs dunng
prolonged fast Dlood gluc e eret ed markedly i both

G T T usas wol1ea
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Daily subcutaneous njection of rats with 2> mg predu
<one or 5 mg cort1 one acetate for 1 week resulted in more
than a fivefold increase in Iner GPT activits m eachcae
In a comparable experiment 1 which 3 meg desoxicortico-
sterone was administered daily hepatic GPT values werenot
mereased and appeared to be <omew hat lower than tho ¢ of
untreated controls

Of the mam ammo acids which hav e been studied for gla
coneogenic actnity  alamne aspartic and glutamic are
unique with regard to high gluconeogeme potency Rel2
tion betw een substrates 1n the trancamina e reactions stud

GUWTEMC 4 OKKLACETIC GoT ASPARTIG g ¢ KETORLUTAS
oo d “TRANSAMNASE 200 a0
~€0,
GTAMC § PYRUVIC GPT =< KETOGLUTARE
—_—
Ao AcD rrasmase” ALNNE - Tiep
CARBOHYDRATE LacTic
{GLYCOGEN) faad

CTEHITE PITOCT SRR e 0
ted and the pathway to carbohydrate synthe 1~ s shown
Figure 46 Pjyruvic acid appear to be the common aterme
drate 1n conversion of these ammno acids to gh cogen Both
pyrurvic and lactic acid are readih converted to carboly
drate and both metabolites occur 1n elevated concentrations
1n the blood of patients with Cushing s syndrome and
per ons recenmg glucocorticosteraids

The«e facts plus the obseriation that a <ub fantial ri e1n
hepatic GPT occurs n rats treated with hvdrocort: one 11
contrast to treatment with desox:corticosterone strongly
suggest that cantrol of hepatic levels of GPT by glucocorti
co terords 15 smportantls related to the mechamsm whereby
the ¢ compounds exert their gluconeogenic activity
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tercurrent distnbution and these fractions were al 0 stud
1ed The beta fraction was not available as such but was
represented by corticotrophin A Ketogenic activity was
Judged by the mcrease m blood Letone levels i mtact fast
mg rats 3}, hours after intraperitoneal mjection of the
test maternal Laght \embutal® or no anesthesia was used

Oxycel absorbed corticotrophin corticotrophin A and the
alpha and gamma fractions had high hetogemc activity Pro
temn corticotrophin and the delta fraction had hittle or none
Boilmg with 01N sodium hydronide destroyed the keto
genic actiaty and ascorbic acid depleting potency but not
melanophore stimulating hormone (MSH) actnvaty It 1
known that this hydrolvsts progressively removes the three
terminal amino acid  The MSH Like portion of the molecule
remams intact (Fig 17) Pepsin digestion of corticotrophin
A yielded fractions with ummparred corticotrophm and
MSH activity but reduced hetogenic effect Chymotrypsm
destroyed all biologic activity

Since 1t has been reported that the N terminal end of the
beta corticotrophin molecule 15 essential for 1ts ascorbic
acid depleting effect the same structures seem to be mn
volved 1n the ketogentc effect which should therefore be
considered an attribute of the corticotrophin molecule Both
corticotroplun and MSH mav be reversibly mactnvated by
ovdation with hydrogen peronide and reduction with cvs
teme The ketogenic actinity behaves simularly That MSH
does not itself have any keto enic power agamn suggests
that corticotrophin 15 the ketogenic agent

ADDISON § DISEASE

Chronic Primary Adrenal Insufficiency J De Cock J De
Graeff D Smeenk and A Querido (Lerden) pre entn re
view of 21 patients (12 females) aged 15 66 who had symp
toms of adrenal msufficiency for 1 month to 2 3 years before
diagnosis made on the basis of characteristic chimical and
laboratory findings The cause of adrenal wnsuffictency was
tuberculosis 11 9 metastatic caramoma in 1 and probable
adrenal atrophy 1n 11 Three of the 11 were members of the
same family which had also cantaned 2 athers with Adds

€ Ma1tdh g k101 3647 D 1197
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and urmany glucose excretion ncreased from 10 to 3
mg, /mimute and from 4 to o2 mg /mmute respectiel
T'he eimultaneous merease 1 both urine and blood gluco ¢
levels during cortisal adunistration wnd during fastng
suggests 1 mcreased rate of hepati gluconeogenest In
crewsed  lomerular filtrition contributed to the mereased
uninry gluco ¢ excretton Tubular glucose reabsorption nas
not signiheantly altered

Ketogenic Activity of Corticotrophn Presumed Extra
adrenal Action smce 1t Ii1s been observed m adremlecto
mized anmmals wis studied by Frank L Lngel and Mildred
G Lngel' (Duke Uninv ) They resvse their previously pub
Iished opimion that the Ketogenic activity 15 not ascribable
to corticotrophun per se Protetn corticotrophm and o\) cel
absorbed corticotrophin were used The latter had been sub
drvided into alpha bet1 gammn and delta fractions by coun
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tercurrent distobution and the e fractions were alse tud
1d The beta fracon was nat avasfable as such bur was
reprecented by cortwotropiun A Retogemte actruts wa
udged by the tncrease m blood hetone lesels m antact 21 ¢
wy rats 3% hours after iirapenstoneal smjection of the
te ¢ materal Light \embutal® or no anesthesia was o el

Oxcel absotbed corticotrephm corticotrophin ) and the
alpha and gamma {ractsons had tgh hetogeme actists 1ro
temn cortscoteaphit aud the delta fraction had httle or none
Potling with ¢ 1N sodwm hydronde destroyed the keto
geme activity and accorbie and-deplenng potency but uat
melanophore stimulatig hormone (MSH) activats Iv 1
hnown (hat this hydrolysis progre sivel remoses the three
termunal avamo acids The MISH hke portron of the molecule
femams mtact (Fag 47) Pepan digestion of cottwotrophin
3 vielded fractions with wmmpaired cortcotruphin and
YSH actiusty but reduced hetogenie effect Chavmotrp m
destrayed all Draloge activiny

Stce st has been reported that the \ terminal end ot the
beta cortseotrophin molecule 15 essenttal for ste ascorbu
acid depleting effect the ame structures eem tw be m
volied 1n the hetogenie effect which should therefore he
tongtdered an attribute of the corticotroplun wolecule Bath
cortieotrophin and MSH may be reversbly anactiared by
oudation with hydrogen peronude and reduction with o
teine The heiogeme actnity behaves wwimlarh That MSH
does not itseff have any hetogemic power agam siw..e t
that corticatraptun 1+ the hetogeruc agent

ARLney & DHSEaNE

Chrame Priary Adrenal Insuffictency | De Coch § De
Graeff D Smeenk and 3 Quends (L eden) pre enta se
view of 21 patients {12 females) aged 1366 who hid vmp
toms of adrenal m uthcienes for 1 month to 2 3 years befure
dagnosty maade on the bast of charaviernte chnseaf and
laboratory findeng, The cause of 1drepal mvafficrency wa
tubercnlosts 1n 0 metastatie carcmoma 1 b oand prebable
adrenal atrophy s 11 Three of the 11 were members of the
Same famaly which fad also contasned 2 other with Ad§
e 2
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son s disease The » mcluded m the eries were a girl 15
with a father who had died of Addicon di €ase her patern!
aunt 36 who died i addisoman cnisis followmg cluld
birth and a fanale coustn of the latter 21 An aunt of the
Inst 2 patients had hnd darkly pigmented <hin and had died
1t 65 1he mother of the second patient and the father of the
third were brother and sister In 2 patients adrenal msuff
crency was assoctated with hyvperthyroidr m and m 1 with
hypothyroidism  One patient also had permcious anemia

Iatigue 15 often the principal symptom mentioned by the
patient but sty signtheance 15 not alwavs eisy to evaluate
\ttention should be gnven to 1t if the patient 15 tired on
awikemng and fatigue Insts throughout the day Appear
ance of nausea and vomiting m a patient with Addrons
disease 1s mdrcative of impending crists Hy ponatremia and
hyperhnlemin re relrtively rare escept in crise  but these
changes may also be absent during crises

Three patients died m crr es before cortisune w1s aval
ble Since the advent of cortisone no deaths nccurred dur
mg crises Treatment of Addison s disease mcludes sub tt
tution therapy with cortisone and desoxy corticosterone ace
tate (DCA) eurly recogmtion and treatment of crises and
treatment of the primary disease ey, tuberculost Dosage
of DCA and cortisone 1+ regulated by ndividual idications
With signs of mmpendmy crisis and at times of excessive
stress (infections operations etc) cortisone dosige should
be mcreased to at least 100 mg daily

Until a few year ago the only adrenal «teroid regarded
as important were the <o called glycocorticosteroids cortt
sone and cortisol (hyvdrocortisone) and some sterowds from
the androgen fraction Some workers mistakenly regarded
syuthetic DCA which never 15 found 1 biologcally active
amounts 1 the adrenal cortex as the natural (phy siologic)
mmeral corticoid

Discovery of aldo terone brought some change but 17
formation on secretion of aldosterone 1 adrenal insufficiency
; still msufficient though <ome reports indicate very fow of
absent activity Recently some cases of hypoaldosteront m
without other disturbances 1n adrenal function were ¢
ccems probable that various types of adrenal de

ported It
1l be cifferentiated and that the classw picture de

ficrency W1
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senbed by Addison will be regarded 4 onby the outward
matfestation of the disewe

Disappearance of Diurnal Rhythm of Diurests and Urinary
Potassium 1 Eight Cases of Adrenst Insuffictency Thrce
patents with primasy  Addison ~ divease and § with fun
nonnl msuffictency due to by popituttansm were studied by
F Azerad ] Ghata and A Remberg * The patients rested i
bed and recenved 1 refatinedy convistont dret in 4 meads at S
12 $and Socloch Lrinary collections were vinde every 4
fours and quntitative Gstmations of potrswum sodum
chionde wd crestimne were mnde on each specimen Results
for each 4 hour penod were expressed 1s pereenitage of totad
24 howr ehmmanon

Tte 21 healthy adalt controls <howed a eache rhyvthm of
drnan excreton ¢ necturnal dimmution of diuresis with
a mmsmuant an the earhy hours between 4 4nd 8 and a dyurnal
mereasg with a myvmum at 1 4 (princapally m antumny or
48 (an spring) Masmmal exeretton w the normal subject was
twice as much or more as minmal excretion Potassium ey
cretion showed a umiir rinthm with mumimat ehimmation
from mudnight to 4 and mazimal at 8 12w antumnand 3 8 m
sprng Rago of mismium to mmumum was 3 1 or more

Such thythms were lachiig w pattents with orgame or
functiona) adrenal monfictencs Manvtmal and mmimal &
urests were noted bur the rhythm vaned from the nermal
and mdnsdually 1w different patients and diffcrences between
mavimal 4nd manimal excretion were fess T otasenm excre
tion showed sumiar doviations from the normat curve (Thg
48) and tended to become equibized Ehmunanion of sodimm
and chlonde m adrenal manfficiency alwo showed disappear
ance of nermal rhy thm~

Admunstration of 50 mg rort one by month 1o the o pa
tients with pranary adrend meufhcaency resulted 1w ovelie
Zanation of driresss and of chlonde and potasstum excretion
With & masimnm at the 4th to Bth hours and a munimum at
the 20th to 24th hours after admimstration of the hormone
Admmsstration of an 4dmost sdentseal amonnt (45 m,, 3 &
Vided mto 3 doses at 4 hour mtervals to 2 of these panients
did not have the same effect and varations m the excretion

[N e ml e84 T Hoa g 1957
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of water and electrolytes were found to be msigmificant

The authors conclude that (1) absence of diurnal rhythm
m adrenal msuffictency may be mterpreted as f1vonmg tht
diagnosts  (2) complete collection of urme throughout the
24 hours 15 essentral for this brologic determination and (3)
1t may be nteresting 1n some cases to tahe account of the
hour of admmstration of cortical hormones or of cortico
trophin either to re create a nonexistent rhythm n adrenal
msufficrencs or to leave 1t undisturbed 1n a normal subject

Addison s Disease Occurring 1n Sisters 1s reported by P
H Hewitt * mahmg the eleventh family recorded m the hter
~ture 1 s hich this disease was probably present in more that
one member One sister had t pical signs and symptoms tnd
has been stuccessfully maintamed on cortrsone and salt The
other was admitted to the hospital m an addisoman crsis
and died the next dav Autopsy howed that the adrenal cor
trcal trssue was greatly reduced sn amount and in some are1

@ F e M J 715301531 D2 1957
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was abyent In ghe se sdunal cortes zonal architecture was
fo t The celis were few m nwmber but of L1ng size uning to
ovtopismic merease \lun showed recent degenersune
changey \o tubercnlotts rerction w1y present and there was
no fibross The meduliary substance was normal m amount
and appearance Iu view of the pathologic findin > 1m the
patient who deed the =drenal Teston i both was constelercd
to be stmple trophy  The essentind fuding m all wavopa
records of the previoushy reported ¢y €5 wa atrephy of the
adrenat cortex

> [Fsve years asto my Turopesn friends were amazed at the tgh fre
quency of sdiopathuc atroptis of the adeenat 1n the Lonted States Most of
the Enropean cases 1eported at that time were assocated with tuberculo
s8¢ 1¢ a5 noteworthy that the mudence of the tliopathie disease 3 e n
Wty moreanny The somdardy betseen the patholegre an! whmeal
vrocesses ga thy  condition and i wdhopathic mysedema  whith sew ap
pears to be as otated with bodies 1o ¥ fab

sug
gesty the possibahity of an . m Adh
songds ease —Ed |

Adrenocortical Insufficrency with Normal Basal Levels of
Uninary 17 Hydroxycortwods Diagnostic  Implicauons
Napb \bu Havdar Jacques b St Mare Willam J Keddy
John € Lasdlaw and George W Thorn® (Boston) observed
7 patients with some stigmas of Addison > diseane but nath
formnl bacal fevel of 17 b drosieorveosd excrenon m the
urime None of the pitients responded to corticotrophin with
A Tise in sterord eneretion thus demonstrating the absence of
Siamificant advenocorticnd reserst In 6 patients the first
Symplom was by pery tos s30st § m ex
Posedt areas evtensor surfaces pressure powts shin folds
cars and mucous membranes ) eskness was present m §
and 2 showed weight loss 2 hyvpogly cemsn aud 4 water and
elevtroh te disturbances Severity of symptoms vaned widely
and conld not be correfated with levels of urmary 17 fis
droxycoriteosteraids Controt level were within normal hm
%5 110 mg /24 hours The dwrnal pattern of exeretion was
normal 1 2

1n all 7 patients 25 wurts of corhicotrophin gnen mntrave
nously over B hours on 2 or more consecutn e tays farled to
chett the 11 e m 17 hydrovycorticosterod excretiom that
“ould be evpected from a normal adrenal gland although
2 small imitiaf fise 1n excretion was noted 1 3 Urninany 17

G170 Edx 13001 Fhe y 98
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hetosterotd excretion was also normal and did not rise after
corticotrophin admimstration The eosinophul count did not
fall as 1t normally does after admimstration of corticotro
phin Chromatographic an1lywis of the urme showed the re
sponsible compound to be tetrthy drocortisone a major me
tabolite of hydrocortisone

Final diagnosis of complete adrenocortical m ufficiency
rests on the abwence of adrenal steroid metabolites m the
urime Once this 15 ¢stablished response to corticotrophm
differentiates secondary from primary adrenal msufficrency
In the former the defect 1s at the adrenal level and prolonged
admimstration of corticotrophin fals to elitt a s1se 10 urt
nary corticords In the latter prolonged admmistration of
corticotrophin gradually increases corticord excretion The
diagnosts of partial adrenocortical msufficiency Iikewr e de
pends on evaluating the response to corticotrophitt Lack of
urmary 17 hvdroxy corticoid response after masmmal stimu
Tation with corticotroplin despite normal control vilues 1>
the criterion for such a diagnos

In the 7 patients adrenocortical msufficiency was partial
or compensated Secretion was suffictent to muntaim homeo
stasis under resting conditions but evidence of n ufficiency
appeared under conditions of stress Larls chnical recognt
tion of partral adrenocortical msuffictency 15 of practical 1m
portance beciuse under condittons of severe stress acute
adrenal msufficientcy may oceur and go unrecognized
» [Partial Adhsons disease has been described previou ly and more
defimtively established by serum corticond level 1 the report of Nordm

(Proc Roy Soc Med 48 1024 1955) and subsequently by Bayli s and bv
others (1957 58 Year Boox oF Expocrinorocy p 274) —Ed ]

CLSHING S DISEASE s\D CLSHING S SYNDROME

» Becau e of the large number of word mvoled in the long expre sion
Cushing s svn irome due to adrenal cortical tumor 1 have sub tituted the
shorter term Cushings syndrome  and for the disease associated with
bilateral adrenal cortical hvperplasia onginally delincated by Harvev
Cu hing I have used the term  Cu hing s disea e —Ed

Studies 1 Cushing s Syndrome I Observations on Re
sponse of Plasma 17 Hydrocorticosteroid Levels to Cortt
cotrophin Localization of the leston in Cushing s syndrome
1s sull disputed Nicholas I Christy Donald Long on and
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Effect of Predmisone on Adrenal Responsiveness to Cor
ticotrophin 1n Normal Subjects and in Patients with Treated
and Untreated Cushings Syndrome Recent studies have
shown that daily admmistration of 30 50 mg predm one for
7 davs to normal subjects suppres<es the adrenocortical re
sponse to corticotrophin 1~ measured by plh ma levels of
17 hvdronycorticotd  This respon e 1s attributed to infubt
tion of elboration or release of corticotrophm by prednt one
Patients whe hmve bilateral adrenocortical hy perfunction
fail to re<pond this w1y to predmsone Jack Geller igustin
S Abarez Aron Gutman Atho de Freitas ] Le ter Gabn
love and Lows J Soffer (\lount Smas Ho p \ew York}
evaluated the re ults of this test i patients with Cu hings
svndrome beforc treatment and during partial or complete
clinical remu 1on after pritmatary irradiation with or without
umlateral adrenalectomy

Patients with actine Cushing s syndrome not due to tumer
<how ed no suppression of response to cortrcotrophm admin
1stration after 7 davs of predni one therapy Of 4 patients m
complete chinical remission as measured by clinicat and lab
oritory cnterni mcluding normal levels of plasma and un
nary 17 hvdroxveorticonds 2 still responded abnormalls to
the prednisone test m that they showed an adrenocortical
response to corticotrophin after 7 dav s of predn: one therapy
In the other 2 re ults of the test were normal Of 3 other
patients 1 only partial remission 2 had a persistently abnor
mal re ponse to the predmsone test

The fact that patrents in remssion with neither chinical
nor laboratory evidence of Cushings syndrome mmy still
show an abnormal re ponse to cortieotrophin after admim
tration of prednicone suggests that this abnormalits may be
used as an additronal aid m the diagnosis of adrenocorticil

hs perfunction

= {Thus report makes an ymportant contribution to our knowledge of the
pathogenests of Cu hing's di ease and it 15 noteyorthy that it emamates
fram the same group who first described the bvperreactivity of the adrena!
cortex to admint tration of corticotrophm That the stimulate] gland wa
not suppsessed by administered corticoids strongly sugge ts an adrenal
e eatfautonoms such as has been described for the thyroid m Grave

dhsease by M\ erner and amply confirmed by many subsequent studies —Ed )

Stimulation and Suppression of Adrenal Cortex in Cush
ng s Syndrome has been advocated by many authors as a

——=—=TCl  Endwc 1 1§ 409415 Apn) 195¢
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" 10F%,

b1 1 neans for ton of the underhung
pathagenettc mechansm | D N\ Nabarro Audrey \ox
ham and G Walker? (\addlesex Hosp London) report re
sults of stimuhtion tests performed on 26 patsents with nor
mal adrenal function 23 hirsute women 13 patients with

MORMAL HIRSUTE] CUSKINGS SYNOROKE
Fole | frmale | Females [Rypevylasio poeons
CASE No
12345688 00H12 33 1
DAYS GF STIMULATION
[Before Attec Betore AtteriBebre Afteri? 22322233333 3 3
240
200!
Yrmary ')
7 byleary 1
tord co 120
lll![\l‘!
Mty g
i !
b
40
I T X
U ne
7wl % H '[
o us «
oqftey  40) . ! l,( E l[ 1{
X iy I !
¥y 49~Cotootrph tmultent t ma 4 mmwth mwial e
ot atf 1 Cah b 21 prent wihCubting  yod m  Method
P oetmat g 17hyd xy toot A ldc 1 0N ymbe Lot} IZH Ay
LT N rymbe k 17k tag t X Rdlyle k
a €Court y § Naba J BN i JU E do

nnl !‘!1?%259),]"" 1958 )
Cushing s syndrome (hyperplasia 11 1denoma 1 carcimoma
1) (T 49} and 3 patients with hormone secreting adrenc
cortacal caremoma without Cushing s syndrome and of sup
Pression tests an 11 pattents (adrenocortical hyperplasia 9
adenoma 1 caranoma 1) Stimulation was performed with
corticotraphin gel 9z Buorohyvdrocortisone was used tor

pp Respi nas 1 {from chan, e m unnany
17 hydrovy corticosterord and 17 ketosterod excretion

@) 1O Eedoc i 18586599 Ju 1958
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The stimulation tests show ed an abnormal mcrease of unt
nary 17 hydrox corticosterords tn 1 obese male 1 normal
male 15 luirsute fcmales and 7 of the 11 patients with Cush
mg s syndrome due to adrenocortical hyperplasia One pa
tient wrth an adenomn had a moderate mcrease 1 urinary
17 v drony corticosterords and 2 patsents with adrenal cara
noma without Cushm,, s syndrome had an increase i steroid
excretion on ~stimulation In the patient with adrenocortical
carcinoma that gave rise to Cushings yndrome only a
shght merevse occurred 1n urmary 17 hyvdrovy cortico te
roid

The results m general confirm the findin, of previous
workers as regards adenomas and carcinoma hesponse m
the patients with Cushings syndrome due to hyperplasiz
were vanable

The suppression tests mdicated that 9a fluorohy drocorts
sone will reduce urinary sterowd excretion . ome patients
with Cushing s syndrome due to adrenocortical hyperplisia
In the suppres~ion tests onh 4 of 9 patients with hyvperpla
s1a showed a reduction i steroid excretion The patrent
with adenoma the patient with carcinoma and the other 5
patients with adrenocortical hy perplasta show ed no change
Therefore mabihity to suppress urmary excretron of 17
Letosteroid or 17 hydrovy corticosterord 1s not defimte evs
dence of tumor A positive suppression test stron,. v favors
hyperplasit but 1bsence of suppression does not exclude it

Response to stimulition or suppression test was 1ot
shown to be related to the hkehhood of relap-e after ubtotal
adrenalectomy After diagnosis of Cushings syndrome 1>
established 1t 1s extremely doubtful whether biochemical or
radiologic miestigations are justified in an attempt to find
the underlying cause
> [Cu tung s disease and Cu hings syndrome are relatnely rare and
even the largest chmical centers have comparatively few cases for studv
In addstion smee the duagnostic eritersa vary considerably from place to
place a diagnosis made by any onc set of myestigators 1 not neces anly
accepted el ewhere Consequently generalizations regardimg the suppres

ity of the adrenal cortex in Cushing s disease have been based on rela
tely few studies Suppression of the cortex 1 apparently a vanable
Yespanse and a> Nabarro and co workers suggest should not be the bas
for defimtne diagnoss —

Test of Corticoadrenal Inhibition by Means of 9z Auoro

A cortisol  Crtical Study was made by L de Genne H
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Breure L oretuand B \athiew de L osser” (Pariny Ou 7
patients with muor funictional iy percorticsism 3 with Cush
mg s syndrome due to surgicalls vertfied adresocortical hy
perplasta and 4 controls The synthetic hormone (4, FI
ws gnen as follons 2 myr /24 fours dhe firsg 2 diss
creased to 4 me /24 hours for 2 or 3dass The te t v ear
rted out for + mmmmum of 4 dss

In defimtely actne Cushing s sinttrome the dose was 4
g /24 hours the firot 2 das < wcretsed to 6 me the Jd da
Estimations of 17 Lhetosterosds (Zmmmernuan) and 17 OH
{}orter Sitber}) were made for 2 duy»~ betore durng and 2
days after withdrinal

In the 4 contrals secretion of 17 OH decreased below 2
m,, /24 hours the 24 dayv and below 1 m,, the 3 and Mth
divs ndicatin,, 1lmost complete suppression of ndremal w2
cretion That the feve! of 17 Letosterowds did not go below 4
mg /24 hours #yen i the one woman demonstrates that 1
drogens m both sexes 1re of mned gonadit and adrenal
ongm In 3 of the controls return of endogenous adrenal
secretion was nated 24 hours after withdrawal of the hor
mane m the other after 4% hours

The 7 patsents with functional hy percorticism gave essen
tally the same response as the coutrols te the miubition
test These results remon ed all suspicson of tumor or adreno
cortical adenoma and 1 ca es of My pertrichosis <ened as a
rude to therapy with corticomds of deltn cortisone tiype tor
blagk production of adrenyl androgens

The 3 women wsth major hypercorticm (Cushing s syva
drome) who had biltteral rdrenalectoms all showed st
logicadly versfied cortical Byperplasa With o tumor One
showed an adenomatous teaction Though theoretically the
tnbisbition test should be posstive m these 3 patients onfy f
responded to A, T'F In the second patient the response was
doubtful and could not be mterpreted and 1 the third the
response remamed completely negatnve

In differentation between sdrenal hy perplasit and tumor
~the hypothetical value of the mbubition test—the test
proved defimately unreliable though it » s carried out with a
very potent glycocorticord sn trple the dose  that normmaliv
bloct cortrcal secretson

)71 w66 17851 84 N\ 15 1958
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The authors beheve as do other workers who have ex
perimented with 1t that the mlubition test may have some
value as a therapeutic guide rather than as a diagnostic
method In minor vinhzing hy percorticism defimte decrease
m the level of androgens by A; FF would suggest the value
of prolonged treatment with delta cortisone Expenence has
shown that true Cushings syndrome does not respond to
treatment by nhibition

Cushing s Syndrome 1n 18 Month Old Girl Cured after
Removal of Adrenocortical Adenoma H hraussand H G
Ekrammch? (Univ of Freiburg) report a case

Girl aged 18 months was hosprtalized because of mcreasing over
weight (Fig 50) onset of which could be traced back to early 1n
fancy She presented the over all appearance of Cushing s syndrome
with certan exceptions Virihzation was mamfested by scant pubte
hur betn sized clitoris and a s1x to eightfold inerease in urmary 17
Letosterotds Growth and bone and dental development were normal
for the child s age probably as a result of the anabolic effet of the
androgens Probably for stumlar reasons there was no o teoporosis
A hemogram showed polycythemia lymphopenia leukocytosts and @
shiit to the left

Blood pressure was 165/115 mm Hg Glucose tolerance was e
duced constderably Tomograms aiter retroperitoneal ur msufflation
revealed a tumor 1n the area of the right adrenal gland (Fig 51}

Before surgery corticotrophin cortisone and desoxveorticosterone
acetate were grven the corticotraphun for sttmulation of the contra
lateral adrenal which 15 often atrophic in adrenal tumors At sur
gery an adrenal tumor well encapsulited measured 4X3 5X3 5 em
Histologicallv 1t proved to be an adenoma The child tolerated the
operation well but blood pressute remained high and occasionally
rose to 240/160 It could be decreased temporanly with Regitine ®
Repeated urinary assays revealed no vasopressor agents During the
5th postoperative week the blood pressure fell spontaneously and re
mained about 105/65 A week later bilateral paprlledemn and defus
cence of the cranial sutures were noted Both regressed ina few weeks

After werght loss and development of normal body proportiots 0¢
curred the Cushing s syadrome gradually subsided and the chuld re
guned her indrviduality 1n appearance and behavior The signs of the

androgenic synd; regressed slowly Only aiter 21
months (Fig 52) did the pubic harr disappear The clitorss remnned

larged

entfore operation the 24 hour urmnary excretion of corticosterords
was 1600 ug (normal 200 300 pg by the method of Stasadinger and
Schm Y and of 17 k ds 59 mg Two months after oper
ation the values were 440 ug and 12'mg Durmg a 4 year follow up
the child developed normally

(1) Dutschen & Whh 337134 Fb & 1958
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The pure form of Cushis, v syndrome v rare m child-
hood and 1s wswlly rwccompanted by st ns of vindization due
to androgen preduction by the adrendd twmor

Roentgenolagic Changes of Skeletal System m Cushing s
Syndrome were studied m lateral spmal views m 69 pauents
by Wallard J Howland Jr Dasid & Fuch md Randall G
m (\Maye Chme and Found ) hoent.enoloac evs

€2) Rdlgy716&8 & Ity 1w



252 ENDOCRINOLOGY

dence of osteoporosis was present n 68 and was about
equallv severe in the spmal column pelvis and ribs Osteo
porosis of the extremities was less severe and was occasion
ally absent About 40% of the shull roentgenograms showed
an irregular metastatic type of decalcification Sellar en
largement was present 1 7 of 43 mstances Decreased osteo
porosis of the skull assoctited with chinical remisston after

Fg $3 (ef) —Mag L de at et tthoa th
1:"1'(',:' th’ ympt ms f d ocklph)-l !:nfov4ycb“‘h
B
Eesi(et)—hot m gmal 4 aton fdadadlabe thoes
)
Ig 85 (rght) —Smeptnt 10m th Ite d t b 4 gp oe®

the 9 months s t tmnt

(C Feyof Howt d W J o / Rd logy 706978 Jly 1958)
adrenalectomy was noted 1n 8§ of 13 patrents Two thurd of
the 69 patients had rib and 6 had pelvic fractures but rarely
was a patient anare of these

Margmal condensation of multiple vertebral bodies as o
ciated with compression fractures occurred m 29 patients
(429 of all patients 55% of those with moderate or severe
05teoporosis) and mmolved principally the Iower thoracic
and upper lumbar regtons In 8 of 18 instances roentgeno
grams made after remission showed improyvement 1n spinal
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o teoporo 1 For b patients m whom spinal ruent, enoTm
<howed margmal condensation posttrertment roentmuiiv
grams were avulable The condensaton had remmed un
changedin 2 (kg 23) and had decrensed or i appearcd
6 (T~ 34 wnd 53) Drsappearince of zones of conden 2
tion mu be the first roentgen s of improvement of the
& ordered o5 vous metibolism

Revien of the records nd rocntgenograms 20 control
with severe o teopoross not 1ssocrated nith Cuchnsiy, - sen
drume disclo ed mo pamle ~ {retires or abnormal feic
ture cafluses There was only one mstance of mummal mar
rmal condensation of 1 vertchral bady

Thus margnd condensitson of 1 estebral bodies may otten
bea ociated with vertebral fractures m Cushin,,  vadrome
bt rarely seen m other forms of osteoporon  Muluple
pamless fractures of ribs aud peloss appetr to bo 1 differen
i} feature of this diceane

\ ertebral condenvation and abnormally farge fricture cal
tus m the nby qud pelyis refiect the abnormal heshng, of
Iractures of osteaporatic bone i Cushung s <3 ndrome Thewe
fertures and the osteoporoste 1tself mmprove m - ~ignthicant
Proportian of eases when adrenocortical seeretions are de
creased by adrenalectomy ot exasion of an adrenocortical
tumor Vertebral compression with murgmal conden ation
or pamless fractures af the nbs or pelvis <hould suggest
posthihty of Cushing s syndrome
* {The distribution of the brnes affected by Custuog s disease and Cush
Mg s syntrame ss parsicwlarly interesung Unhhe the more comnt n post
enspausal osteoparo 15 Cu hing s dysease fsequently resalts w fractures
of it ani radiolucency of the long bones Favahement of the vertebrae
e somman hoth 1 have never seen the ebutnation of the thoraac verte
rae descrabed bere Unlde the sttuation m menopay 4l asteoporo 1 the
;ktlctﬂl lesions of Cushing s dssease heal after correction of the under
g endacrine defect The pecul ar nature of she bealing has led to a
Tecent exchange of correspon lence m the Josriat of Chucal Fadocraol
om and etabol sm by Moldawer (1B 1028 1938) and Howard p
U3y ~rd}
s Occurrence of Allergic Disease n Patients with Cushsngs

yndrome Haddon \U Carrver and Archie W et
(Mayo Clime and Found ) studsed 101 patienta with Cush
ng s syndrome 19 of whom had adrenal cortieal tumors {5
malignant) and 82 adrenal cortieal hvperpla 11 Al were

B3 F AN gy 943540 N w1953



254 FNDOCRINOLOGY

trented by subtotal or total adrenalectoms Of the 101 pa
tients S had 1 history of allergic disease Drug nllergie oc
curred m 6 nd 2 had 1 hustory of 1sthma and hay fever
Strikmg, remissions of nasal allergse dr orders nd bronchial
asthmn were correlated with development of Cu himgs 0
drome in the 2 patients  \fter surgical extirpation of 1 major
part of the functioning adrenal cortex allergie symptoms
recurred A less clear cut relationship was ob enved con
cermin,, drug allergy m the 6 patients

Dru,, allergy ma) occur m p ttrents manifesting exce sive
or deficient adrenal cortical function \llergic reactions o¢
curred before nd after adrentlectomy for correction of
Cushing » syndrome 1lthough Iar e do e ot cortt one po t
operatnedy effectively suppre sed drug allergy

T he authors suggest that defect 1n the metaboli m of 1d
renal steroids congemtal or acquired may be the ba 1 for
the so ¢alled allergic diathests

Cushing s Syndrome Produced by Normal Replacement
Doses of Cortisone 1n Patient with Defective Mechamsm
for Steroid Degradation Endocrme di order are 1 ually
con 1dered in terms of over or underproductin ot 2 hor
mone or as tatro,enic due to excessne quantitic of one or
more compound  Seldom 15 the possibihty con idered of
di orders mn the mechantsms of destruction inacti ation or
excretion of a hormone John La er Howard and Clude J
\ligeont (Johns Haphins Unn ) report 1 ¢1 € which they
consider an example of this type of disturbance

Al 43 had hypophysectonny for acromegaly 2 vear [réxt
followed 3 years Iter by clacsic panhypopitmtars m Sterod 11
were low 1nd the gluco e tolerince curve was flat \t thit time he bnd
a1 1 lbumin globulm rt10 and a 44 cephalin hecultion rection
He was started on 30 mg methn Itestosterone duly and 22 mg et
<one orally in dided do es which resulted m druminc mprove
ment After 2 years of treutment he compluned of evere rning
headaches He wer hed 2001 and the fice and nech were fat but the
arm anl legs thm Strme were bread and rel over the af domen
Blood pre sure was 210/115 The albumin globulin ratiowt 11 The
protein Dhound 1odine Jevel was 13 pg /100 mt and ro e to 28 po
after 3 duby mjections of thyroid stimulating hormone W ith the ad
ditson of 2 gr thyroid dails he lost weight appetite deereased n !
Waod pre sure fell ta 1 0790 The protun bound rodine Ievel hecame

61 pg Intravenous Indrocortisone 1 mg /kg guen over 3 hour

ou T+
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Gome mstrated smpatend degrudation Abnorml wmounts of ivdrocr
f oL were detected over & hours \When the hypothy rosdism wx cor
rected the degridation curies returned tomard but not o normd
Corticgrds re degrided stowly m Y poths roud states and
n hepatie aitthoss Both condimons were present i th
pitrent
In v tluating syndromes due to exeessne quantities of @
normd hormotie the possibility of mpured drepasl mu t
be consdered In suclt cases normnl production of a hwor
mone or admimsteatton of normal amouttts BNy become
physsolomeatly excessne Peshaps ensymatic o other ab
normahties m dispesal of hormones Mas €y € sume N W
dromes now called idopathee

Cushing s Syndrome Report of 13 Cases angd Thetr Sur
gieal Treatment D A D Montgomery and B B W cdbourn
(Belfast) stadied 11 females and 2 malesw ih Cusheng « o
drome Averige age of onset was 31 Duration of svinpiom
before treatment aseraged 3 vears 8 months Al had hyper
ten 1on whiel nas severe 1y 33 3 had severe OSCOparosts
4 11d hypohatemic athalous 6 hid muscular wasting of the
fimbe and m 10 purple cutieous Stride wEre found Mens
treal irregulanties were present m alt 8 females who kad
normal menses before onset of symptoms Changes har
growth and 1 tevture and volor of the tawr were common
Three had mfections half of the patients had polyeythemi
and m 4 occasional mhcosura and sheht elevation of the
bluod sugar curve werc found Gastric secretion yas m
treased m most of the 9 potients tested The exeretiont of re
dueing corticords 17 hydrosy carticords and 17 Retoeme
stermds was mcreased t most patients

Most patients were studied by retroperitoneal msufilation
af oxygen smsroduced by the presacral route Lotmbmed with
mtrenons pyelography and tomography  The adrenals
were usually osthwed but 1t Was not possible to detect
mnar by perplasia

Sur,eal therapy conststed of remoral of an adenioma of
the adrenal s 1 patient and cemoval of alt of one gland and
mne tenths of the othet m 12 patients with hy perplasa In
none was a tumor focated for certam before operatron and
E}jlﬂf_yon was regarded a> part of the myestigation The

€6 W23 s g4a5t7Iy S o 1957
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treated by subtotal or total adrenalectom  Of the 101 pa
tients & had t history of allergic disex e Dru,, allergie oc
curred m 6 and 2 had 1 hustory of asthma and hay fever
Strikim,, remissions of nasal allergic disorders and bronchal
1sthm were correlited with development of Cu hings sy
drome 1n the 2 patrents After surgieal extirpation of 1 mjor
part of the functiomng adrenal corten allergic  vmptonts
recurred A less clear cut relntionship was ob erved con
cernm,, drug aller2y m the 6 patients
ru,, aller,y mav occur in patients mrmfesting exces e

or deficient adrenal cortical function Allergie reactions oc
curred before and after adrenalectomy for correction of
Cushmyg s svadrome although Iarge do e of corti one po t
operitnedy effectinely suppressed drug allergy

The authors sugyest that defect m the metabolr m of 2d
renal steroids congenital or acquired my be the bast for
the so called ~dlergic diathesis

Cushing s Syndrome Produced by Normal Replacement
Doses of Cortisone mn Patient with Defective Mechanism
for Sterord Degradation I ndocrine disorder arc @ ually
considered m terms of over or underproduction of a hor
motle or as iatro, emc due to exce sne uantitie of one 0;
more compounds Seldom 1s the possibility con rdered ©
disorders m the mechanssms of de triction mactnation of
excretion of 2 hormone John La_er Honard and Chude
\ligeon* (Johns Hophms Lnn ) report 2 ct ¢ which thes
consider an eximple of thus ty pe of disturbance "

A 43 had hypoplinsectony for acromegaly 3 veir previou \}
follewed 3 vears Iater by clis 1e panhypopituit i m sterord 1§ 11:11
were low and the gluco e tolerance curve was flat At that tinc he ln
t 1 1 albumin globulin ritio nd 2 44 cephtlin floccul ition x'ucimh
He ws started on 30 m., metinltestosterone duly nd 2 Mg fﬂi;e
<one orally m dinided do es which resulted an drimtic mﬂ‘f"m
ment After 2 vears of treitment he complamed of evere mgmdc
headiches He wetghed 2000h  and the face ind necl were !1t' ]\ﬂ] '
arme and leos thin Strite were broad and red over the b m'l"ht
Blaod pre sure wis 210/11s The athunun gl shulin rapro w1 e
protem bound jodine ey el was 13 pg /100 ml and ro ¢ to ‘c:!
Ater 3 daily mjections of thyroud stimulating hormone With !mg b
dition of 2 gr thyroid duly he lost weight appetite ‘kmml e
hlood pres ure fell to 150/90 The protein hound sodinc 'e‘dx’)eh S
61 pg Intrivenous hydrocortisone 1 mg /hg guen over '2

- T oA Ge 35387393 Ap ! 19 %
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were hed w the form of fine dey scales {F1g 261 Brochom
1cal te ts of adecnal fanction howed that ithough ba at ¢
cretson was normal o5 Jow  rosponse to cortscotrophm was
ah ent or at best ohight moall

Larly diagno + and treatment are of great mporgnce
particutariy ap older pattents af cnppling cardiona cubie
compheatinns are ta be avorded

Treatment of Cushung s Syndrome with Amphenone Re
port of Two Cases One with Probable Thymoma the other
with severe depresswon 1 pre ented by I Perev McCullagh
and Haney A Tretbie (Cleveland Climey o buth ¢t e
atmmnstravor of 1,2 bis{p amunoghenst) 2 methy ipropy
mone § didy druchlorde {amphenone) bauted the formatn
vf 17 by drows carticads

Case 1—Man 39 with Cu o, s ymdrome wd an 1 orae 1
testor siedi st} neoplasm treated 2 verr before wath X rovs il
5 was howpitilizetm 1 werh chr arcally stf ¢ sditess The i s
weeng rerd the ntertor portion < f (e upcrssr sedistinunt which bt
¢ transverse dameter of 3 am There nas no ence achment 0 the
funen of the 1riches The right s seal cor ! na rrahzed ! there
was shight pencralized demuner thzation of the dor alumlar
weaknes of the extremitt s wmd shght tremor of the hant A wr)
srant and gre 3crad wir sn affiwon whes minated thter T e
bisgennt of the wdrensd N mabgnant eprtheltal neoplasen 1 un At
Bumph node brpsy we con wlere | ta be prohbly thymic i ¢ nigm
e serom powt stum devel wy 20 mFq/s1 and the FOO Wb wed
Oalence sf Ty halemss Duspite oral pots wum chlonde wedn
beeame e snarhed Cardiae ympt m o were relieved by 50 mlb ¢
patassiumn chioride gnen miraven ush m 2d it noto the oo 1 oe
H60mlg dudy

Vduby T sfd> emt  { NEH and 10 umts of rguter ;m ulin
montasn | oncir rosmal 11 x5 suger Jevel b b re amphen e w i<
< Imin t Cm/hour for 5 hours an the Wth lav Theeeaftes
mphon suven oridh every 11/ 3 hoas t r¢ by Inubn
wasir 1t ¥ The eftect of the tretment n b ol war il n
ster 111 mondexerenm hoawnoan Faare 37 Linhon
theraps Tared b hours betore Dilatesal £ tad 2 roanf et e o
Burwe ¢ v the wt e prossure sasted srom 300 1 10y
Yy, wan utof cpesation Iirvnged) edam requtre ] trwh t
omy thepe ot Bedt o hogr bier hile receneng ty L ae rt me
we  regue tFon mtrivenusdy
¢ o\ min 31 nah Cu g s svadrosme was treatrd by
o £ psntsry 3 year bef re dous son whichled {1 tem
¢y reber t Howed by cxacertate noant levelopment of awitate 1
TTHTT O F e 1 tsium vy

r
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adrenals were exposcd through the flank 1n two scparate op
erations  \ll patrents were giien cortisone and de ovycortt
costerone cetate before and aiter adrenalectomy About 1
d1y~ after operation cortisone was W Jthdrawn slowly the
necessary dosage bemg determumed by absence of signsof ad
renal falure when trial reduction were made lcute pe
nipheral crculatory faulure developed withmn 36 hours of

«‘\ «“:
A
il
‘1\; :«; SDry ?) ‘(duq 'f-l”\\ It fr an' st 1"< ,.v“a"s' ujfc (c‘ﬂw
operation 1 5 patrents 1 of whom died  Acute <alt defi
ciency occurred mn 1 pattent Two patients died withm 6
months of operation of unrelated cruses although 1 mad
hav e had acute adrenal msufficrency Renussion ocearred 11t
the 10 patrents who survny ed between 134 and 4 vears None
<howed any sign of recurrence Fne stopped takmg cortt
good health without 1t A sign of improve
ment and one regarded as an mdex of adequate and success
ful operation was % striking change i the shin It became
drv  enthematous and 1tcly and the cuperhcal layers

f

sone and are 1m
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and depres ton She was gnen tranqulhizin, and antihy pertensive
agents without succe s

During 8 hours 925 Gm amphenone was given mtrascnously The
pitient became drowsy reliced and less depressed for About 20 hours
AMild vomiting nd nausta oceurred Oral trettment with amphenone
035 Gm every 4 hours for 3% dnys was begun 7 duys after the infu
sion Right total and left subtotal adrenalectomy leaving an estimted
23 Gm tissue was then performed Intramuscular and intrayenous
hvdrocortisone were needed for 72 hours to control weakness nd
hypotension The mental condition improved for 6 days then depres
sion and agitation became so severe as to require electrocomyulsive
therapy Thereafter hyperten 1on led to reduction of the hydrocor
tisone dosage and the patient was discharged 40 davs postcrert
tively taking 10 mg, hydrocortisone duly

mphenone acted similarly m the e 2 patients with re

spect to reduction of glucocorticord formation and of bio
chemical effects secondary to this formation Urmary 17
Letosteroid levels were reduced durmg oral therapy but less
than corticords

LxTRA ADRCNAL CUSHING S Sy NDROMF

Hormonal Syndrome of Hyperadrenocorticism with Al
kalosis and Hypokalemia Due to Adrenal Metastases from
Bronchral Carcinomas 1s reported in 2 patients by k S
Mach P Rentchmch A F Muller J Lagier and H C
Plattner” (Geneva)

Case 1 —Man 54 previously n good health had persistent bron
chitts Six months Iater he showed weakness and hyperglycosuria
an | hy perglycenua were discovered They re ponded poorly 1o tsulin
and diet A 'month Inter hie was hospitalized because of sudden onset
of asthema with generalized muscular wetkness and dis rientation
Except for hepatomegaly clinicil examumations howed e igmbeant
abnormalities Lahoratory studies shuwed true alhalo 1 _with 4 pH
772 and alkaline reserve 42 mEq blyod pot1 sum 27 mEq nd
chloride 80 Gm /L, beside hletes Levels ot 17 ketostercids (21
mg /24 h ur ) and of urinary corticostcron Is were hugh (97 mg /24
hours) The aldosterone level was not deternuned The pattent die]
2 weehs Aft 1 dnussion Autop y showel a small undifferentiated
carcmom uin the night bronchus m s e met1 tises 1n the Iiver an
micro copic metastases in both adrenl

ast 2—Woman 60 with a i tory of repeated bronclut: that
responded to antihioties had a broncmal lesion diagnosed radislog
wcally a bronchnl erreinoma Several davs later adenopathy ap
peared i the left inguinal region with swelling of the leit leg I vmph
n de brap y howed m stve metustast of old un hfferentiated cr
(N3 166437433 M 12 1 8
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and depression She was given tranquilizing ind antihs pertensive
a,ents without success

During 8 hours 9 25 Gm amphencne was given mtravenously The
Mtient became drowsy relaxed and less depressed for about 20 hours
Ahld vomitm,, wnd n1usea occurred Oral trentment with amphenone
0> Gm every 4 hours for 3%% days was begun 7 days after the infu
ston I ight total and left subtotal adrenalectomy lcaying an estimated
23 Gm tissue was then performed Intrimuscular and ntrasenou
hvdracortisone were needed for 72 hours to control weakness and
hypotension The mental condition mproved for 6 dy  then depres
sian and agittion becine so severe 1s to require electrocomul 1ve
therpy Thereafter hypertension led to reduction of the hyvdrocor
ticone dosage and the patient was di charged 40 days postopera
tnely tiling 10 mg hydrocortisone daity

mphenone acted simitlarly 1 these 2 patients with re

spect to reduction of glucocorticord formation and of bio
chemical effects secondary to this formation Urmnary 17
Letosteroid levels were reduced dunng oral therapy but less
than corticotds

ExTrRA APRENAL CUSHING & SYNDROVME

Hormonal Syndrome of Hyperadrenocorticism with Al
kalosis and Hypokalemia Due to Adrenal Metastases from
Bronchial Careinomas 1s reported m 2 patients by R S
Mach P Rentchmch A F Muller J Lagier and H C
Hattner (Geneva)

Case 1 —Man 54 previously m good health had persistent Lron
chitis Six months Iater he showed weakness and hyperglyco unn
and hyperglycemia were discovered They responded poorly to msulin
anldiet A'month Jater he w1s hospitalized because of sudden onset
of asthenia witly generalized muscular weakness and disorientation
Except for hepatomegaly clinial exummnations howed no signtheant
abnormalitres Laboratory stulics showed true alkalosts with 1 pH

and alkaline reserve 42 mEq Ullaod potassum 27 mEq and
chloride 80 Gm /L besides diabetes Levels of 17 hetosterord (21
mg /24 hours) and of urinary corticosterord were hugh (97 m,, /24
};ours) The aldosterone level was not determmed The patient died
2 weehs after admission Autop y showed a small undifferentiated
carcinoma 1 the rght Fronchus massive met tases 1n the Iner and
microscopic metastases 1n both idrenals

Case 2—Woman 60 with a history of repeated bronchitis that
responded to antibiotics had a bronchinl lesion dingnosel radiolog
teally ay bronchiat circinomn Several davs later adenopathy ap
peared in the left ingumal region with swelling of the left leg Lymph
n le biopsy showed missive metastasts of chd unditterentrated car
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cnomy with large clear culls and occasional fusiform cells Disors
enttion and lllueinitions and sommnolence occurred Laboratory
studies showed electrolytic imbalwnce with metibolie athalosts by
pohalemiy hypermitrenma ind hypochlorerma  Lrninary 17 heto te
roid ringed from 26 to 43 mg /24 hours Urinunv aldosterone was
under 1 ug /24 hours I osmopluls were ltchin,, m all blood count
4 short pontancous renm sion cotncided with light climcal smprove
ment but the patient died in 2 weeks \utopsy  howed bronehu! car
cmomy with hyperpls tic metasta es 1n the Iner hidnevs bones and
adreny that weighed 23 Gm A large metastatic Tesson 1 the left
adrenal nd smnll tltrations 1n the night medullar region were
noted Chemical 1naly  of 1drenal tissue showed high levels of cor
tisal and corty one and detmitely decreased aldusterone levels cor
roborating the urinary finding

Neither patient showed any chinieal agn of Cushing s or
Conn s syndrome In Case 1 the humoral disorders and diz
betes could be attributed to incretsed secretion of 17
hydrosycorticosterord  In Case 2 decreased urmarny and ad
renal aldosterone level  demonstrated that electrolytic
disturbances with tlkalo 1 and hypohkalerma an essential
element of Conn  s\ndrome are not necessanly ccompa
ned by mcreased production of 1ldosterone

Cushing s Syndrome and Bronchogenic Carcinoma Re
ntto D Kovach and Laurence H Ky le* (Georgctown Lun )
report 1 case of thi condition and review 6 ca ¢ from the
literature

Man 22 while ho pitahized for 1n apparent respiratory di ease
acquired the tvpical characten tics of Cushing s syndrome which
progre sed rapidly At autop v the hung showed pulmoniny edemi
bronchopneuniom and 1 highlv anaphstic (o1t cell) bronchogenic

.p|
caramoni with metastises to the medistinal Iymph nodes T'he adre
nls pre ented 1 thn atrophic zona glomerulosa and marhed hyper
plsin of the zon fasciculatt There was one metstatic nodule 1 the
right adrenn] cortex the cell of wlnch were of the same tvpe 2 those
found m the lung

The c¢linical pattern of this combination of i order m
cludes three sigmficant features (1) weight gun or maun
tenance of normal weight 1 the presence of rapully pro
pressne caramoma (2) acute development of features of
2drenal by perfunction and (3) a rapidhy fatal course Hypo
Lalemic hypochloremic alkalosis appears to be a frequent
component of this combimed di order contra ted with 1ts
relatnne rarity 1M uncomplicated Cushing s syvndrome

The meidence of the as ocation of these two relatn iy rare
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diaeases appears to esceed miere chince The hhchitood of
such o rare entity as Cu hngs syndrome beng & sucstted
with bronchogeme carcioma i 1t least 7 hnown cases 85
tughty umprobable on the bisis of comardence It seems
definstely bevond mere chance that it 7 pittents had the
same histologic £y pe of caremamn the anaplastic or oat cell
vamety The asocrttion 1ppears to conmstitute distimet sy n
drome

Cushing s d A d with Ad of
Ovary s reported by 3 1ctor Parsons and Barbara haghh?
(hang's College Hovp  London)  \ssocation of Cashing »
syndrome nith neoplisia s sites such a~ the thymu~ bron
chus pancreas or osary has been obverved The authors
case 11so shows that the excesssely hgh concentrations of
crrenlitmg sterowd responsibte for the chncal syadrome re
sult from oversecretion rather than from fulure of mana
tion 1 the Iner

Woman 64 with (el fulness fos 2 months was ho mtzheed
She showed gross ascites wnd 4 hurd tixed miss high 1 the left fornts
of the \agm_Lxternal gemtaha were normat Blaod prewsure v snied
betuween 190/105 and 170/90 mm Hg ) right orarian mss w e ex
cised and deposits of gromth were noted 1 the potch of Douglas nd
around the bladder The omentum and fner secemed to be Eree from
depoaits The excised niss camsisted of oy (5ian tissue this was the
site of a semseystic growth which on section proy ed to be completety
wphstic except m sowe wren where a poorly differenttated weno
carcmoma w1s neted

Glycosuriy was Brst noted 3 duvs after aperttion The bicad sug i
Tevel 2 hours nfter ~ ghico ¢ neal was 334 mg /100 ml Later other
facets of Cushung s syndrome—ankle edemn purph h petechiae mrer
hoth leps plethoric facses and Irur on the hy and chsn—appeased The
Blood pressure stowdy rose ¢ 2007120 Subsequently she recess ed deep
X ta5 therapy to the pelvin Ditbetes was controfled with difficulty 3
urwary mtection developed and she died 4 months after the firet signs
of Cushing s wwnidrome oecurred Output of adrenocortical hormones
way high Mo evidence of jaslure of hep e mctnation was noted
untd the ternumal stage

At autopyy the adrenal showed werensed thichness of the corten
Sections of the exer ed ovirn tumor showe 1 an znaphistic earcmonty
with 0o structural features to \uggest that st was an wrhenobl stomt
or a masculinovohlastoms

The authors assume that the stress of sevare and long
standing malignant disease might have provehed hvperac
tnaty of the adrenal of suffivent mtenstty to provoke Cush
mgs sy ndrome

M3 s ot 99 994 N R 1958
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cmomt with lirge clear cells and occasonat fusform cells Disort
entation wnd hillucmations and somnolence occurred Laboratory
studics howed electrolytic imbalance with metabolic 2lkalosts hy
pohalemiv hypermutremun and hypochloremia Urimary 17 hetoste
rout ranged from 26 to 43 mg /24 hours Urmry 1ldosterone was
under 1 ug /24 hours Eostnophils were lackin,, mn all blood eounts
A short spontaneous renussion camnerded with light climeal improrve
ment but the pitient died i 2 weeks Autopsy showed bronetnal car
cmnoma with hyperplistic metasta ¢ 1n the Iner hidneys bones and
wlreml that weighed 23 Gm A lirge metastatic le 1on 1 the left
adreml and snnll intiltriton an the night medullir region were
noted Chemtenl analy 1s of adrenal tissue showed gl levels of cor
tisol and cortisone wnd detimtely decrea ed aldosterone levels cor
robortting, the urimany finding

Neither patient showed any chnieal ugn of Cushing s or
Conn s syndrome In Ci e 1 the humoral diorders and dia
betes could be attributed to increased secretion of 17
hy dross corticosteroids Tn Case 2 decreased uninary and ad
renal aldosterone levels demonstrated that electrolitic
disturbances with alhalosts and hypokalemit 1n essentn]
element of Conn syndrome are not necessanhy accompa
nted by mereased production of aldosterone

Cushing s Syndrome and Bronchogenic Carcinoma Re
nito D hovach and Laurence H Kyle* (Georgetown Unn )
report 1 ca e of this condition 1nd review 6 c1 e from the
literature

Man 22 while ho pitalized for n appirent respiritory disease
acquired the typical charactenstics of Cushmg s syndrome which
progressed raptdly At autop v the lung showed pulmonan edemt
bronchopneumontt and 1 highly wnaplastic (o1t cell) Lronchogentc
caraimoni with metast es to the mediastina] lymph nodes [he adre
mls presented t thmn atropluc zona glomerulost nd mirhed hyper
phisia of the zomn faseiculatr There was one metastatec nodule 1n the
right adrenal cortex the cells of which were of the same type 1 those
found 1n the humg

The chinicnl pattern of this combination of di orders m
cludes three signihcant features (1) weight gain or mam
tenance of normal weight i the presence of rapdly pro
gressne carcmoma (2) acute development of feature of
adrenal hyperftunction and (3) ~ rapudly fatal course Iypo
talemic Inpochloremic alkaloss appears to be 1 frequent
component of this combmed disorder contrasted with ats
relatne ranty n uncompheated Cushing s syndrome

I'he meidence of the as ociation of these two relatinely rire
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after mgection contatned 905 of the admimatered radioac
tnay By the reverse otope ditution techme 32 172 daln
drosypregnane 11 20-dione 11 ketopregnane 3x 17 20x trs
ol and pregnane 3211, 172 20x tetro} accounted for lews
than 03% of the ridioactinaty 10 the neutrdd sterord extract
of the 24 hour urme fter rdnumstratton This wwownt was
probably due to trace contammants

Hydrocortisone-} C1* admmustered to a luuhemic patient
ielded no radioacti sty 1 these compaunds w hen these com
pounds nere added to the neutral sterord extract of the unine
dunng hours 4 6 after admuistration

The farge amounts of € 21 desovsterosds present m the
unine of patients with congenstal adrenal by perplasia do not
an & from hydrocortisone or other € 21 oxygenated hor
momes Probably the precursars are C 21 desonysterowd hor
maottes and these bolites represent mcomplete synthes
of the hormane Thus there 15 no re1son as vet to alter the

current concept of the cause nd convequences of this dis
osder

Sterotd Isol Studies m C 1 Adrenal Hyper
plasia were carmed out by David h Fuhuwshima and T F
Callagher® (Sloan kettering Inst) The importance of non
hetonic metabolites has recently been emphamzed by the
obseryaon that s man by drocortisone 15 metabohized ta an
ppreciable extent to vreld completely saturated alcohof
such as the cortols or compounds contaimng only a single
unreretive carbonyf group eg the cortolones Because the
envstence of ather relited hydroxlated sterords was sus
pected an exammation of the nonketome components pres
et m an extract of urme from a patient with congenital
adrenal hyperplasia was undertaken

Mersion—A 6 day collection of unine from 1 mrin with congemtal
wdrenal hyperplasi was treated with beta ghicuromdise at pH 50
and 37 degrees for 5 drys The urme was adjusted to pH 10 and con
tnuausly estracted with ether for 48 hours The neutral friction was
obtamed m the usual n 2y The ressdul urmne and atkalme washes
from the smtial exiract were combimed wnd acdified to 1N sulune
acid After continyous ether extraction for 48 hours the neutral fric
hon was prepired as before The indivsdutt neutrsl fractions were
separted 1nto hetonte Aned nonketonie fractions by Cirard s rearent
T and the former was sepirtted into aipha aud betr ketosterard sub
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Pregnane 3z 17z 20x Triol and Pregnane 3x 172 202 Triol
11 One Excretion by Patients with Adrenocortical Dys
function was studied by k I Coxand M T'mkelstemn? (Unis
of Sydney) by chromatography of urmne estracts This
method which 1s suitable for routine clinical use permits
detection of 100 ug pregntnetriol/24 hours ind 50 pg preg
nanetriolone/24 hours Lxcretion of these steroids was de
termined m 24 normal adults and children 6 patrents with
adrenocortical hyperplasia before treatment 10 with adre
nocortical hyperplasia recening cortisone prednisolone or
simular therapy and 1 with a tumor of adrenal orgin

A clear difference was found betw een normal subjects and
patients with adrenocortical hy perplasia In the latter preg
nanetriolone was excreted 1n relatively large amounts and
there was an associated increase i pregnanetriol levels
Pregnanetriolone was not excreted by the patient with a
tumor of adrenal origin described here or m 2 cases reported
previously Differentiation of patients with tumors of adre
nal vrigin from those with adrenocortical Iy perplasia on the
basts of the pregnanetriolone excretion thus seems possible
The high levels of pregnanetriol and pregnanetriolone 1 the
urine of patients with adrenal hyperplasi1 were decreasing
during admimstration of adrenal cortical sterords

Absence of 21 Dehydroxylation m Congenital Adrenal
Hyperplasia This abnormality 15 characterized by nability
of the adrenal to complete the synthesis of hydrocortr one
It 15 a genetically determined mborn error of metabolism
The leston has been defined as either (1) relative defiiency
m mtroduction of oxvgen at C 21 m a 21 carbon substrate or
(2) fatlure of 11 oxygenation with both 21 and 19 carbon
substrates

David b Fuhushima and T I Gallagher (Slaw
Rettering [nst) admimistered hy drocortisone 4 C14 antra
venoushy to a patient with congenital adrenal hyperplasia
excreted large amounts of C 21 desoxy hydrocortt one

who The urine collected for 24 hours

metabolites 1n the urme

metans
¢ 361761735 D mhe 107
mI& Lae M Nisesiess 1y 193



ADRENAL CORTEN 260

flected by (he elesated production of androsterone wnd etro
chalanolue These two compoutids 1re the prmmcrpal ste
rawds dernved from the advenal audrogen Py sartue of the
merea ed adrenocorticotrophun secretson fe witant from de
ficrency of hydrocarty one the narmad elaboratinn of thr 14
senaf component 15 elesated to degree sufficient to produce
the mascubimization Accordingly the arrax of C 21 terord
s an expresston of the redative mability of the gland tu com
plete be svnthests of hedrocortt one and the elevated
dra tetone and etischalaniolone excretsor . are a manrtesta
uon of the mcreased ¢ smpheted svntheses of the adrenal an
dro,en precur or

Famulial Congemital Hyperplasa of Adrenal Cortex t- 10
posted by G Birhe ' Diczfalusy L O Tlanun H Robbe
and 3 Westman! {Stochl olm) 15 a family with 6 duldren
The {ather mother and 3 vhhiren were timeath normal and
showed a rormal excretion pattern of 17 beto teratd 17
Mudrowscostieosterord  and estrogens Tests of carticotre
phia conld not be made 1n the normal subjects Of the 3 af
fected clnldren 1 died at age b weehs © ith appuarance of
Songemtal adrenal hyperplassa and adrcnal nsutfictency
Sterordal tudies could tot be done The oth r 2 cluldren
Were female peendohermaphradites Oue hul chitorrdectonn
nd hilateral subtatal adrenalectoms m Attempt o contrul
the mascalunzing <vnptams (cortr one . requ tte dosage
for suppressing adrendcortical ecretwn gase 1 ¢ to mental
symptoms) The ather ctuld was reared as 2 male

Asvays on the 2 patient tevealed a partially wew steroud
excretion pattern characterized by presence of tetrzhvdro §
without ypertension a defect m the 11, vdrovvlatmg
mech dick betw een qad and etiocho
Tanolyne exeretion and 4 disturbed ¢ trogen pattesn There
Was substantial merease 1w excretion of 17 hetostermds ind
7 mdrovveortiensterard  Androsterone was predommant
mihe 17 ketosterords with little 1f s ctiucholanolone OF
the smdividual 11 any 17 Letoaty h 11k drost
and 1y hydrovtandro terote were solated and mdenufied
by infra red pectraccops 11 hydrowy etocholanolone could
net be detected Huge amounts of pregnanetriol v ere found
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frictions with digitonm A portion of each  ubfraction was chromato
srphed on paper

The nonketome friction from the «nzyme hydrolvzed portion onlv
W1 subnutted to 1 series of chromatographic separations with use of
the partition systems described by Katzenellenbogen and co worhers
Various eluates were exanuned by infra red spectrometry

Usin,, this method the anthors 1 olated pregnane oz 11§
172 202 tetrol (Fig 58 [I) and allopregnane 3z 172 20z triol
(I) Evidence for presence of allopregnane 3z 172 20, triol
W1 obtamed In addition 22 previously described sterod
were wolited and measured The major nonketontc urmary

i
H=C~OH
OH
Ho™"
1
?H} (';Hs
H—C—0H H-G-0H
H OH 0. OH
Ho -
n o m
Tg 8 (Cout y fFuh h h adClgh TF Blthm
% NI gz P DR ¥ !

steroids were pregnane 3z 172 20z triol (65 mg /day) and
11 ketopregnane 3z 17a 20z triol (12 mg /day ) (Z{1} \mong
the 25 separate steroids found in the patients urme there
was no compound with a C 21 hyvdroxyl _roup Thus this pa
tient showed sertous deficiency of 21 hydrosvlation with
exce 1ve excretion of androsterone and etiocholanalone
In another case of congenital adrenal hy perplasia the pa
tient was capable of a high level of C 21 hydrovylation but
there w1s complete absence of C 11 oxvgenated steroids to
sether with an androsterone and etiocholanolone output
almost the ame as that of the pre ent patient

From these examples 1t can be concluded that the fund:
mental defect assocrated with con,enital adrenal hy perpla
s1ta mav be manifest by more than one chemical aberration
The virilization associated with this condrtion 1s clearly re
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The ¢ gianthke and true grnt celts have atherto been ob
served only i adrenocortical carcmoma and w feral e
fien born adreml cortex and frive been awsumed to be car
ners of andro cme 1ctnaty althowgh this cannot be dek
mtels concluded In 1ddition to the prisence of these unusuat
tell  the authors werc particatardy impres ed with the nu
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Mrogs 1t vy e bedidly chracteristies Moreoves hyperten
swon and cardiac hypertrophy are comparatively rare 1 an
drogenu adrenocartical hyperfunction

Simultaneous Occurrence of Female Pseudohermaphro
ditssm and Ovarian Hyperthecosis m Sisters L Felier
G Gy 1y 1 Less and | Laszio! (Budapest) report on 2
patient  with conpemtal vdrenocortical hyperplasia and hy
pesthecosis of the cuary {Stewr Leventhat syndrome;

Cuse 1 —Gid 19 had cryptorcham at Iarth At age 1o she had
tezome phy sl Tetarded At IR the et adremit T ur times lasger
TR de 12w o5 3 1958
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Tetrahydrocortisone and 11 ketopregnanetriol were identt
fied but no 118 hydroxylated corticosterords were detected
1 xcretion of measurable amounts of tetrahydro S was found
Complete absence of estriol w1s demonstrated

These findmngs support the conclustons of others that m
congemtal hy perplasia of the adrenals 1 number of different
defects may arise mn the enzymatic systems of the adrenal
Greater attention should be given to the probability of tran
sition from one pattern of sterotd excretion to another

Congenital Adrenocortical Hyperplasia with Giant Cells
1n 12 Year OId Child 1s reported by \[ Loewenthal Hannah
E Leszynshy M Marcus and H Zondeh (Tel Awn)

Girl 124 who had been reared as a boy hnd 1dsanced bodih d¢
selopment (Fig 59) but sesere mental retirdation Ficsal 1nd bodv
hr developed at age 6 The shin had shown a darkish brown tint
cince birth One brother was as darhly pigmented 1s the patient There
w1s no pigmentation of the mucous membranes Somatic musculature
was that of an adult man The hands and feet were small The yore
was high pitched The phallus was 5 cm long and contaned the open
g of a blind duct The urethra opened near the phalhic root No tes
tes were present 1n the well developed scrotum of ngumal folds The
blood pressure was 160 200/90 95 mm Hg Follicle stimulitng hor
mone and lutemizing hormone excretion was less than 30 ¢ !
total estrogens were 500 wl /L 17 hetosterowds were 311 mg /2
hours and reducing corticosteroids after enzym:itic hydrolysis We €
102 mg /24 hours The blood concentration of the melnophore
dispersin,, factor was 100 units/L (normal ringe up to 50 unit /
The child died shortly afterward of bronchopneumonia Autop ¥
showed myocardial hypertrophy and muld myocardiis Minor ey
logic changes in the pitmitary consisted of shight incrense 10 the chro
wiophobe cells and shght reduction 1n the basoplul cells The philu
was shown to be a clitors The urethra opened nto the vagu:
cm m size A prostate was demonstrated 1t the junction of the ure
thra and yagma The uterus measured 5X2 5X1 5'am ind how ed en
dometrial fibrosis and atrophy The ovtries were fibrotic and showed
cvstic degeneration A striling mncrease in the sfze of the rentl
(32 nd 33 Gm ) w1s caused by hyperplista and also true cell faper
trophy with normal proportrons present in the cortien] Tayers Be
tween the hypertrophic cells were many grintlihe cells 100 4 1n dio
cter embedded m cordlihe groups which extended from the gh
werulr to the reticular zone and were prevalent in the fisaiculr zone
ost of these cells had only one nucleys and the plisme nucleus ratio
wastormal 4 few had two or three nucl: There were no atypictl
mitoses but most of the grant cells were mere enlargements of the
ordmary cortienl clement A few were genmme gnt cells (Fig (0)
with hizarre nucler rich i chromtin which w1s cotrse or granulir
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tion distingshed these from norml women Adrenal ste
roid hormones were eliborated m excess largely adrenal
androgen T'our women with lur ut1 m later proved to have
Stem Leventhal syndrome were mcluded bectuse the sole
criterion for incluston w1s hirsutism Diagnosts was unequn
ocally estabhiched by direct examiation of the ovartes
These patients would have been clas ified as having hireu
tism of undetermmed cause if they had not later been <ub
Jected to laparotomy Adrenocortical hy perfunction was evs
dent mn each The adrenal cortex 1s probably imvolved in the
chnieal mamfestations of this di order

The prieipal alteration was elevated production of an
drosterone and etiocholanolone Each of the hirsute women
produced abnormally large amounts of these two substances
compared with normal women of commensurate age the
amounts found equaled the production of these sterotds by
young, normal men This 15 espeannlly sigmficant since be
sides the sex difference 1 adrenal functron the male gonad
contributes a portion of these metabolites

The evidence 1s substantial that m women as well as in
men the adrenal cortex elaborates the prinapal precur ore
of the urmary metabolites studied Castrated men and
women with intact adrenals continue to produce both an
drosterone and etiocholanolone but not 1f the adrenal 1s also
removed W omen and men marhedls increase the production
of these hormones when stimulated with corticotrophin and
decrease production when gnven suppressive doses of cortr
sone These findings are explicable only if the adrenal cor
tex produces the precursors to the e ub tances In hirsute
women cortisone or hydrocorts one 1 imint trition results
m a fall 1 production of andrasterone wnd ctiocholanoclone
to levels observed 1n normal nonhir ute women

The elevated levels of androsterunc wud etiocholanolone
1n hirsute women reflect adrenocortical hyperfunction Ap
parently the steroid metabolites 1 olated 1n abnormal
amount are the same as tho e that result from metabolic
tran formation of known androgens The principal feature
m these women are unmistakably androgenic Thus both
chinteal evidence and the chemical structure of the metabo
lites 1s compatible with the mterpretation that the adrenal
cortical secretion 1 these subjects 1v characterized by ex
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than normal wts removed It showed sigmificant hvperpla 1a of the
cortex especially in the zona reticulans

The patient was reared s 2 boy a ociated with bovs and halno
libido Body build and hur pattern were male and the beard w2
haved regularly The external gemtaha <howed a thumb 1zed phal
lus and 1gns of several surgical intervention for hvpa prdias Below
the phallus was a_scrotum ke m1 »> which contamed no tete
\'ray revedled a flat selln The blood lcrel of protein bound 1od pe
wis 34 pg /100 mi Lrinary 17 ketosteroid excretion was 143>
m, /day The dehydrondrosterone friction w1s not merea ed

CasE 2—Girl 23 sister of Ca e 1 had hown normal development
as 1 child Around age 14 <he began to shave She had had 2 opera
tion tor hyposprdias She was reared as 1 boy as ociated with bovs
ind had no <exunl relation  Body buld wa mile and 1 beard w2
present She had a 3-cm phaflus and a urethral opemime vnder it
Below 3t was 1 scrotum Iike niss without te te

N riv  howed a normal ella ULrinary 17 heto teraid escreton
was 64 nig /div The dehydroepiandro terone friction w1 not m
creased Pertremil air msuffiation revealed enlargement ot both
adrenals

In both patients 1bdominal exploration revealed 2 smaller
than normal uterus thin tubes and large grav white ovanes
No testes were noted Uterus and adnexa were remove
Histologic exammation ret ealed hy perthecoss of the ovanes

Because of the patients resistance agan t fermnization
cortisone treatment was abandoned m favor of ca tration
It was believed that after ovariectoms the function of the
adrenal cortex could be normalized with corti one or hndro-
cortr one without ri<k of femmization
* [The occurrence of the ovaran changes characters ic_of the Stemn
Leventhal syndrome i women with Cu hing s di ca e and female p eudo-
hermaphroditism has been known for many years This assocation I
doubtless one of the features that led the authors of the following artle

to measure adrenal cortical function m hirsute women The tudies md
cate wncrea ed elaboration of androgens in the patients selected for study
tion that all

including 4 with the Stem Leyenthal syndrome The generalizal
female hursutism results from  adrenogemtal syndrome mmor ba led t2
the admumstration of potent adrenal cortical steroid to far too man¥
hairy girls It should be borne 1n mund that 2 mosdest degree of facial hur
tiem occurs 1 a very large percentage of normal fertile somen—Ed]

Adrenocortical Hyperfunction 1in Idiopathic  Hirsutism
and Stein Leventhal Syndrome T F Gallagher sttallah
happas Leon Hellman M B Lipsett O H Pear on and
C D West (Sloan Rettering In t) studied 13 women un
<elected except for the presence of obviously exces nve harr
growth A spectfic quantitative alteration m sterord produc
= T CnI t3 M9y s
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td  upplement was discontinued  Shortly thereafter the heal oir
i rence body length and weight began to increa ¢ at 1 narkedh
accelerated rate (g 61) Motor and intellectul achievement re
spon Jedd rapicly
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tons of skeletal maturation as gwdes 1o cortisone dosage m
infants and children mav avert such difficulties
» {Thi 353 tmely yarring While the results of corticond therapy ot
congenital viniltzing adsenal corcal hyperplasia have been revolutionary
1t must be remerrbered that oserdoses of corticuids produce magy harmfat
effects metuding stunimg of growth. From a histori-al standpeiyt the
¥ t evidence of the metabolic actions of eThicotrophin was whibition of
3fTane growth i castrate Tat (3foon H D Proc Soc Exper Buol &
Med 37734 1937 Ttis was an amazing observation at the bme smee all
Dreviou prturtary extracts had d growt trag ac
Wity of cortecatros b w s sho vn sub cquently ut the satmal rat (Gordan
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cesstve production of adrenal androgen Some of the women
shoned elevated production of Cye 11 ovygenated steroids
Thus the mcreased adrenal function was nat Jimited to
metabolites of 11 desovysterord hormones but these showed
the greatest elevation

The demonstrated adrenocortical hyperactinty n the +
women with Stemn Leventhal syndrome was partrularh m
teresting Previous studies of neutral 17 khetosteroids had
been nonrevealing \lore detailed sterond analyses will
probabls reveal sigmificint hormone alterations in a number
of these women In fact altcred adrenal function may be 2
sigiihcant or even primary mfluence m thys disorder

Hirsute women m ths study demonstrated mcreased pro
duction of androsterone and etiocholinolone unaccompa
nted by micrensed <ecretion of hydrocortisone or chemicalls
relited hormones Thewe women did not exlubit 1gns and
symptoms of Cushmgs <yndrome The biochemrcal lesion
1s a0 adrenal hyperfunction largely lumted to the adrenal
wmdrogen

Developmental Arrest Due to Corticosteroid Intoxication
in Infant with Adrenocortical Virilism was obsersed by
\lexander N Drescher and Nathan B Talbot® (Hanard
Med School)

Bov was bornt with adrenocortict] virdism with 1 sodium losing
conponent Treitment w s begun with cort1 one 110 uig /g m body
surface/day  desoxycortico terone acetate (DCA) 16 mg/sqm/
dvy nd sodwm chloride 250 mEq/sqm/day He mmproved and
wis ent home on this regmen which was fallowed untl 2ge 454
months when cortisone w1s rediced to 80 mg and DU to 122
ng/ qm Atage S months he hid the proportions 1nd behstor pit
terns of 2 nenborn Height was comparable with that of 1 6 week old
boy weight with that of a 4 week old bov and hetd circumierence
wns at the Oth percentile for newborns There were marhed weik
ness moderate hypotoma and mability to muntun head po iuon
Sustohc blood pressure was 130 mm Hy, The heart was enhirged
with 2 loud svstohe murmur Serum electrolytes were normat but
serum alkaline phosphata e was only 29 Bodanshy units/100 ml In
ternmttent hematurr: was present X r1y films howed generifized
denuneralization 1n the sheleton nd bone 1ge corresponded t'n that
of 1 newborn The body exchangeable potassitm was mrkedly re
d the sodium normal With this evidence of excessive steroid

was decreased to 40 mg /sqm /day and DCA to

uce!
sodmm chle

3] cortisone
;lt‘,z:nml 5> mg /sqm /d1y (in 2 75 mg pellet) and the

@ * w Engl dJ Med 25712801 ¢ Dec 6 1957
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nde supplement was discontnued Shortly thereafter the hexd ar
cumierence hody length and weiglht begant to sncrease at 1 marhudly
accelerated rate (Fig 613 Motor e sntellectnt achiesements re
sponded rapudly
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tons of skeletal maturation 15 gmdes to cortisone dosage 1
mfants and chiddren may avert such difficultres

» [This 1s a tunely warmng While the results of vorncor therapy of
¢ ngemtal vinbaing adrenal cortical hyperplasia have been revolutianary
st must be semembere | that querdoses of corticonds produce many ha mtul
flects ncluding stuntmg of growth Irom a historical standpomnt the

£rst evidence of the metabol ¢ actions of corticotrophin was ik bruon of
5 manc growth an castrate rats (Moon ¥

Proe Soc Exper Bial &
Med 37 3% 1957 This was ad amazing ohseration at the time swce all
prev us pwtary extracts had stumulated growth N\ trogen excret ng ac
Aty { cortientrophin 1ag shown subseguently m the rormal rat {Gordart
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G S Li CH and Bennett L L shid 262 103 1946) and shortly
thereafter m man hv Sprague and his co workers at the Mayo Clins
(Arch Int \ed 85 199 19 0) —Ed ]

Expenence with Use of 6 Methylpredmsolone i Adreno
genital Syndrome The adrenogenital <3 ndrome caused by
congenital 1drenal cortical hyperplasia 15 attributable to an
mborn error of metibolism Hydrocortisone ¢innot be syn
thewized and 1 number of abnormal urimary sterord metabo
Iites are found in large amounts as a consequence of per 1st
ent adrenocorticotrophie stinmlation The mereased excre
tion of 17 hetosteroids can be suppressed by administenng
hydrocortisone cortisone or other glucocorticords The large
quantities of pregnanetriol m the urme are duc to an abnor
mal wcumulation of 17 hy drovy progesterone an ntermedt
ate mn the adrenal inthess of hydrocortisone Thus m
patients with this dicorder the cffects of varous analogues
of hydrocortisone on the secretion of adrenommcotmphlc
hormone can be ob erved by the alterations i urmary 17
keto teroids and pregnanetriol

Alfred Bongiovanm and Walter R Tberlem” (Unn of
Pennsylvanin) admmistered \ledrol* (6 methy Iprednto
lone) orally to 5 patients with this syndrome Three had
the uncomplicated form 2 the hypertensiie form Aedrol
successfully mantimed suppression of abnormal wriiry
sterord metabolites 1n doses about one fifth to one eventh
those of hs drocortt one In 1 patient control of hypertension
and edema was better than with hy drocortisone In Al other
respects Medral” fulfilled the requirements for ~deguate con
trol of the disense No detrimental effects were observe

Pregnancy Following Treatment of Congemtal Adrenal
Hyperplasta with Cortisone terminated succes»fully with the
Dbirth of normal hving fants 1 2 ¢y e reports by Robert B
Wilson and F Raymond Keatng Jr! (Muo Clme and
Found }

Womn 22 had 1menorrhen marked masculimzation and hurst
tsm (D1 62) The clitorts wis 4 5 em n Jength the s deep
and mrrow and the utern and cervix were very mll Excretion of
estrogens was 53 rat umt 724 hours and urnury pitmtary_gonulo
troplnn w1s zero Txcretion of 17 hetosteronds wts 86 mg /24 hour
Cin sic fewale peeudohermaphroditesm Jesociated with congemtal 1d

T
) bol m 7 (ot 3 45736 Jul 19 8
I VU ond ey e 639807 Algut 195



ADEENAL CORTEN 273

Frevtment wath adrem steroid #1s tarted Man e began 2 months
fater an ! vecurred at 26 day interaal until ofe dectme pagnont the
renocortien} byperphassy was digno ed Taparotonhy was dechined
by the puent Nme wears later she returned  with no siomfieint
chinge i phyweat findmg  and wath perst tence ot amenarshe

& bt
B
€

C
76 883

folt wing verr The prematal « w v omeventiul Steral wert
g non VATYI  3mounts mamt @ t o« ot predansume wi >
my  very 32 b ours duning the 31 3 1« pregpancy Delivery
¢ trean sech i was meceswtatel ¥owo ot @ contrack) pdue
 rnvone wa gnen before and 15 hisery The Piby saghed
U0 Gme ant was entitely normal [he papent o ntnucd ¢ rh
one therapy when she Jeft the hosprtd Ao withd il vmptoms
Cead T Baw 1 has cab haso bt baetary
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Tius patient and the other one reported on by the authors
had anatomically normal femnale gemtourmary tracts and
both were reared as females Therapeutically they po ed no
particular problem once adrenal suppression had been e
fected with cortisone Pertodic ass1y of urinary 17 hetoste
rouds 1s required 1n management of patients with adrenogem
tal syndrome Protecting the patient with large quantities
of corts one before delivery or other stress should be empha
sized masmuch as 1t 1s improbable that they can be ade
quately protected by their own adrenal cortices Corti one
200 mg 1s gren intramuscularh 2 3 times within the 96
hours preceding the stressful sttuation blood pressure lev
els and parenteral flurd therapy are closely watched ube
quently and further replacement therapy 15 dictated by the
patient s course

The delnvery of normal female infnts i these 2 cases 10
dicates that the levels of androgen secretion were maufhcient
to produce hirmful effects on the gemtourmary derelopment
of the babres
» [As far as I know this 1s the first reported successful pregnancy 1 3
female pseudohermaphrodite who e endocrine defect was correct by the
admumstration of cortisone In the only case reported before Bartter »
Introduction of cortisone for the treatment of this condition that ot Cotte

J Mt Sinas Hospital New York 14 170 1957) the critensa for the ding
nosts of adrenal cortical hvperplasia were not complete —.

NEOPLASTIC ADREMOGENITAL SyNDROMES

> As can be seen from the previous and subsequent paper the term
1 synd used mds Iy to indicate many ldne[;I
t

gent states of adrenal hyperplasta or tumor resulting 1 different ¢
manifestations depending on the age and sex of the host and the ratio 0
estrogens androgen and corticoids secreted Because of sts non pectfiaity
1 would hke to nonunate this term for oblnion —Ed

Unusua! Findings 1n Case of Adrenogenital Syndrome
Due to Adrenal Tumor are reported by Rernhard Zondeh
Daniel Diengott and Michael Finkel tem” (Hebren Unnn
Jerusalem)

Woman 58 had pronounced sinlization ancluding hir uts m over
the face and body loss of scalp harr and 1 deep male voice as well
as constanthy increasing headaches nd incrensing blood pre sure Wi
to 220/100 mm. but unnary excretion of 17 hetosterords was not
significantly mcreased Admimistration of cortisone cau el 1 "4
norhable rise an excretion of the 17 keto terords from 1bout 1

(5 Atamed et 1626626% Bov Dec 1937
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m., #24 hours 1 the pretreatnnnt pensod to 1bout 60 g /24 bours for
38 dns adter disconbnsihion of cornsone mediention Feretson of
estrogens evtrmnted I bioissvy wad Buorometry w15 constderabhy
mere1 ed oer normal The neutrs! fuoregeme fractient wa
crea wd 48 ogctrs i feande p eudaiermuphroditisnt due to adrentd
hvperplt 11 The fluorogenic material was defimtels not gregmane
trolone fregrane 32 173 202 triof fi-one excretion of wheh
constdered specific to vinhung adremt kypeephisty w1 not found
th urine Hewee the presence of 4 tumor was con rdered ned found
at_operatios

Totoperitine romplicitions wineh snchuded hone decalafieion
fasture 1 hetbing of an vim r ceturs and mental disturbances readshy
respondzad to theripy wath stifbestrel (This thesapy was prven be
e i expernuents on ity wnd cochs stlbestrol caused caleery
atrt bone forstation 3 Several weehs after the opertiton the severe
hewdiche d Appeared and blood pressure retursied to normal \fter
several months bafivess completely disappered bownd growth de
creased fermunime charictenstics mereased and the pitrent s externyd
appearance becume seardy thit of 2 normal womn her 1e

Case of Fermtzing Adrensl Tumor t2 Gl A\ H Snuth®
{Hosp for Bieh Ciuldren London) presents a case

Gzl 534 had brewst enbargement pubie hatr and saginn] bleeding
stoee age 4 Plood pressire was 110/80 mld acne was present the
sulia was adolt m appearance but the ¢hitorss nas not s propor
nonately enfirged Lore ige was bout 12 vears The polmorphonn
clear lenhacste chiromarennd prttern was typcally thit of the fenale
The wagmal smear shawed complete estroenszation Presacral gas
wsufflation shawed an culirged right adrenal ghnd Right aire
micctomy reveded wn adrenocortical neoptism wuth  anaplastie
changes but no defimite evidence of malignancy Vosthin a month after
Temmal of the tumcs breasts hecwme smller and 4 wonths later
pubie and axiltiey hatr w widl s breast development regres ed The
Anh 4wt anchanged

The 17 Letosterond exerction before sur_ers waw 17 3 and
207 m_ /2% hours and after surgery 20 and 19> mp The
17 thdrovs terords were 32 and 67 mg /24 hours bhefore
operation and Hand 6 T mg Afterward Feotrone exeretion was
103 anl 321 ug /24 hours preoperatnely and fell 1o O and
0b pg, 17 e tradiol was 51 38 and 34 pg /24 hours be
fore operition 1nd di ippeared entirely and estriof was 16
44 wd $1 ag 24 Hours before and less than 1 and 08 per
after operatton Total estrogens were 314 185 ~pd 26
we 24 hours berare and Jess than 1 and 16 pg after cper
ation

\the ngh the provivonal diagnosts was prece cionn pn
G F o Ed BN LEC LRI T 0 P3N
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This patrent and the other one reported an by the authors
had anatomically normal female genstourinary tracts and
both were reared as females Therapeutically they posed no
particular problem once adrenal suppression had been ef
fected with cortisone Pertodic s 1y of uriary 17 ketoste
roids 1s required m management of pattents with adrenogem
tal syndrome Protecting the patient with large quantities
of cortisone before delivery or other stress should be empha
sized inasmuch as 1t 15 improbable that they can be ade
quately protected by their own adrenal cortices Cortisone
200 mg 15 grven mtramuscularly 2 3 times withm the 36
hours preceding the stressful situation blood pressure lev
els and parenteral flud therapy are closelv natched subse
quently and further replacement therpy 15 dictated by the
patient s course

The delivery of normal female infants i these 2 cases 1
dicates that the levels of androgen secretion were msufficient
to praduce harmful effects on the genitourmarv development
of the babies
> [As far as I know this ss the first reported successful pregnancy m 3
female pseudohermaphrodite whose endocrine defect was corrected by the
admunstration of cortisone In the onlv case reported before Bartters
introduction of cortisone for the treatment of this condition that of Cotte

J Mt Sina1 Hospital New York 14 170 1957) the criteria for the dn®
nosts of adrenal cortical hyperplasta were not complete —Ed

NEOPLASTIC ADRENOGENITAL SYNDROMES

> As can be seen from the previous and sub equent papers the term
adrenogemtal syndrome 15 used wmdiscrimmately to indicate many dner
gent states of adrenal hyperplasia or tumor resultng in different chimeal
mamfestations depending on the age and sex of the host and the ratio of
estrogens androgens and corticoids secreted Because of its nonspectficity
I would like to nominate this term for oblivion —Ed

Unusual Findings in Case of Adrenogemtal Syndrome
Due to Adrenal Tumor are reported by Bernhard Zondek
Dantel Diengott and Michael Finkelstein (Hebrew Unns
Jerusalem)

Woman 58 had pronounced virihization includmg hirsutism over
the face and body loss of scalp hair and a deep male voice as wel
as constantly increasing headaches and mereasing blood pre sure up
to 220/100 mm but urinary excretion of 17 ketosteroids was not

Iy mcreased A of cortisone caused a 1€
markable rtse 1n excretion of the 17 Letosteroids from abowt 14

() Atamd ent 16266268 Nv D 1957
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myg, /24 houts tn the pretreatment pertod to 1bout 60 mg /24 hours tor
10 dvs after i continuation of cortrsone medicatton  Excretton ot
Ostrogens € timated Iv broassiy and fluorometry was considerably
meret ed over normal The neutral fluorogemc fraction was
crea e 1s oceur an female pseudohermaphroditsm due to adrenal
hyperptt 1a The fluorogente matertal was defimtels not pregnane
triolone ¥ regnane 3x 17z 20z triol 11 one excretion of which 1
consudered pecific to virihizing ndrenal hyperpla 12 wa nct found mn
the unine Hence the pre ence of 1 tumor ws constdered and found
at operation

Yo toperative comglications which included hone decalerfication
fulure in healing of 2 arm fracture and mental disturbances readily
responded to therapy with stilbestrol (This therapy was given be
came n expersments on rats and cochs shilbe trol caused caleemia
and bone formition } Severil week after the operition the evere
headache i ppeared and blood pressure returned to normal  \frer
weveral month  baldness completely disappeared beard growth de
creased femimme characteristics increased and the pattent s external
apperrance became nearly that of 1 normal woman her 1ge

Case of Feminizing Adrenal Tumorin Girl A H Sputh?
(Hosp for Sick Cluldren London) presents a case

Gurl 5,4 had breast enlargement pubic hasr and 1agma) Weeding
since age 4 Blood pressure was 110780 nuld acne was present the
vuha was adult 1 apperrance but the clitoris was not di propor
tionately enlrged Bone age was 1bout 12 vear  The poly morphony
clear leuhocyte chromo oml pattern was typically that of the female
The vaginal smear showed complete estrcgentzation Fresacral g
i ufflition showed an enlirged night adrenal gland Right adre
nalectomy revealed an Adrenocortical weoplism with amaph tic
changes but no defimte evidence of malignancy W ithin a month after
remmal of the tumor brea ts becime smaller nd 4 months Iater
pufic and axdlary hur as well a5 bretst devclopment regre ed The
vuha was unchanged

‘The 17 Letosteroul escretion before surgery was 175 and
207 mg /24 hours and after surgery 25 and 19> mg The
17 v droxsterawds were 32 and 67 mg /24 hours before
operation and 6and 6 1 mg afterward Estrone excretion was
103 and 121 pg /24 hours preoperatnely and fell to 0 and
08 p 178 estradrol was 51 38 and 34 pg /23 hours be
fore operation and disappeared entirelv and estrrol was 16
44 and 51 pg 24 hours betore and less than I and 08 px
after operation Total estrogens were 314 185 and 206
ug /24 hour before and less than 1 and 16 pg after oper
ation

Although the provisional diagno 1 was precocious pu

M Ja E 1 LR AR T F) Moho12g
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This patient and the other one reported on by the author
had anatomically normal female gentourinary tracts and
both were reared as females Therapeutically they posed no
particular problem once adrenal suppression had been ef
fected with cortisone Periodic 1s<ay of urmary 17 heto te
rords 1s required 1n mna,ement of pattents with adrenogem
tal syndrome Protecting the pattent with large quantities
of cortrsone before deliverv or other stress should be enipha
sized masmuch as 1t 1s ymprobable that thev can be ade
quately protected by their own adrenal cortices Cortt one
200 mg s gnen ntramuscularly 2 3 times within the 36
hours preceding the stressful situation blood pre sure lev
els and parenteral flurd therapy are closely watched ube
quently and further replacement therapy 1s dictated by the
patient s course

The delnvery of normal female infants i these 2 cases o
dicates that the levels of androgen secretion were msufficrent
to produce harmful effects on the gemitourary deselopment
of the babies

> [As far as I know this 15 the first reported successful preguancy 1 a
female dohermap defect was corrected by the
admmistration of cortrsone In the only case reported before Barters
mtroduction of Cortisone for the treatment of thes condition that of Cotte

J Mt Sinas Hospital New York 14 170 1957) the uniterta tor the diag
nosis of adrenal cortical hyperplasia were not complete —]

NFOPLASTIC ADRENOGENITAL S)\PROVES

> As can be seen from the previous and subsequent papers the term
adrenogenttal syndrome 1s used sndiscrimmately to sndecate many diver
gent states of adrenal hvperplasia or tumor resulting mn different chyueal
mamfestations depending on the age and sex of the ho t and the ratio ol
esteogens androgens and corticords seereted. Becanse of ats nonspecificity
T would hke to nomnate thrs term for oblvion —Fd

Unusual Findings 1n Case of Adrenogemital Syndrome
Due to Adrenal Tumor are reported by Bernhard Zondeh
Damiel Diengott and Michael Finkelsten (Hebrew Unn

Jerusalem)

Yyoman 58 had pronounced virilizition including hirsuti m over
the face and body lass of scalp frair and 1 deep male yoice as well
as constanth ncreasing headache and increxsing blood pressure vp
to 220/100 mm but urinary excretron of 17 ketosterord was not

ficantly increased Adi on of cortisone cau ed 1 1€
marhable pee m excretion of the 17 keto terord , from about S

() Actamed o ent 16266 68 N v De 1957
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s, 423 hours ans the pretrertment pestod to ahatt Gy mg /23 bours ot
10ty fier dicontimaition of costisone medication 1 xeretron ¢t
€ trogen  eshimted by boas 1y and fluoremetsy wis consicderabiy
incret e ever namal The neutral fuorogemue fractton was 10
crmaed 15 oocurs 1n fumle p owlohermaphroditt m dise to adrenst
foperplnn The florogume avdernit wis dehmitels not pregn sne
wradone | regnane 32 172 203 trrol 11 ane exeretson of whieh 1
o leeed speaitie to sarthizim, tdvendd Iyperj T 9 2t found sn
the anne Hened the pre cce of = mor wis con wlered and foun
4t operation

Tostoperatrne compheinon  winch ks L bone decstobn don
fardure 30 healing of 1 Armt fricture md mentd distarbances rerdih
responded to thesapy with stibostral $ This theryn was gven i
e s expersments on rat wmd cochs stilbe trol camsed ealeenny
and bome Jormatien § beverad wechs after the opiragion the  evert
headache duwng peared and blood pressure returned to normad Ater
several months takdness completely disappesred B wd promih de
crease ! temimne characteristics nereased nd the panent  externd
appuirance became nearly that of 1 normt woora her 1,C

Case of Fermmzing Adrenal Tumor 1 Gerl % H Sasth®
{Hosp for Sick Chaldren London) prevents a «ase

Gird 5% had breast enfargement pubie husr ind vagin d bleedin,,
sinee age 4 Blood pressure was 110780 nuld acne wa pre ot the
viha was <dult m ppear mee but the chitirts Was not di propor
tanitdy enlarged 1 one age was thout 12 vear The polsmarphonn
Sl!hm Teuhacy te chramasontit pattern w ¢ typreaily that ot the female
® 3 ﬁ;mmﬂ smear showed complete ooty gemzahon Tresweral £
M{;“mon showed an enlirged sight adrentl ghnd Right adre
Y amy reviiled an adrenccarti d neophism with amiph he
: "‘;ﬂgts Dt no defimte evadence of mabignangy W rthin 1 month aster

y)mﬂ of the tumor bressty became smtler and 4 month igter
pubic and xllary haie 1 welt 1 brevt deselopment repre ed Tht
vt was unchan,ed
20’[7'hc 17 Letosteroud excretion before surpers wie 175 nd
4 g /24 bours and after surgers 25 nd 195 mg 1he

hidroxy sterords were 32 and 67 mg /24 hour before

%C{atmn nd6and 6 1 me aftervard Tatrene exeretierina

% and 121 pgy /24 hours preoperatn v and fell to 0 and
. B 17, estratiol was 51 3% and 34 4. 24 hours be
4‘7;? operition and disappeared entirely  nd estriof was 1
; and 51 pg /24 hours before and ten than 1 and 08 ug
after operation ‘Total estro ens were 314 155 and 206
ol /24 hours before And less than 1 and 16 pg after oper

107
ngh the prosvsssonal diguost was precocious py

3} J Cla Egsx | 183183 \f hw 1059
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berty the level of 17 ketosteroid excretion suggested an ad
renal tumor Estrogen excretion was 1s high 4s 1n precocious
puberty but was probably elevated because of the adrenil
tumor Of particular importance w1s the ab ence of signs of
Cushing s syndrome and of 1bnormal viriism

Adrenocortical Carcinoma Causing Femmization i Adult
Male Hormonal Considerations and Results of Hetero
transplantation of Tumor n Guinea Pigs L Trowbrdge
Wolf Lewis C Mills Berne L. \eunton L L D Tuttle
KRobert \ Hetts,, \mcent P Collins and William B Gor
don* (Bavior Unis ) describe 1 man 46 who had an adreno
corticnl carcinomn with gynecomastia loss of ibido recent
appearance of 1 left sided varicocele nd increased urmar
excretion of estrogens Urinary 17 hetosteroid 17 hydroyy
corticords and pregnanediol were also ncreased After the
tumor was removed libido returned to normal nd gyneco
mastra subsided Urmany steroid excretion fell to withn
normal himts escept for pre, nanediol wiich remamed ele
sated but was consideribls below preoperatne level

The adrenal tumor of this pattent was successfully trans
planted into the anterior chamber of a gumea pig eve The
transplants mamtained their ability to secrete estrogens
and regressed after \ jrradintion
» [The term femimzation as used indi ates pynecomastra and loss of
Iibdo It will be noted that urinary estrogen  were not the only hornmm;
metabolites that were increased but also 17 ketosteroids corticod an
pregnanediol Since the adrenal normally makes andiogens and androgens
are fiormally metabolized to estrogens and since administration of andro

ens feads to the term may be
somewhat mi leading W\ ¢ descrihed a simlar case as one of Adrenal Cor
tical Carcinoma with Excess Androgen Production m an Adult Man
(Rerr W J and Gordan G S Iostgrad Med 11 275 1952) The siuni
Tar ob ervaton of gytiecomasta n as ociation with wntecstitial celf ot
of the testes has been reported from Pars and from New Haven (see se¢
tion on The Reproductise System) —Ed ]

Orner ADREN AL CorTrcar TUAMORS

Adrenal Cortical Carcinoma Assoctated with Hypoglyce
ima 1> reported by C L Aszhamizy L Jenluns and W W
Sumpson  (Unrs of Bratish Columbra) Not only was insultt
absent from the mam tumor and 1ts metastases but the pan

183103 M hoags
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creas 1lso had only a normal msuhin content <o that the for
tuttous presence of 1 smaill functiomng et cell 1denom
could be excluded

Woman 26 hid A In tory of low blood sugar vttacks of low hick
pun enlargement of the alxdomen 1nd ep1 odes ot epigastric di com
tort She wis 1dmitted to the hasptal mn coma She was pale and had
a cool moist shin The pulse rate was 110 blood pres ure 130770 and
re pirations 18 [ eflixes were hvperactine and there was prolonged
ankle clonus but the plintar re ponses were 1b ent The extremities
were rigad and extended with a bilateral carpopedal spism A Jarge
mass was palpible i the left upper quadrant of the abdomen ex
tending, to 4 ¢m below the Ieft costal margin Blood sugtr was 37
mz /100 ml Otherwise urme blood and cerebrospinal fluid were
normil_An ECG showed sinus tachyeardin at 110/mmnute n EEG
was diffissely abnormal from a deep mudline origin (bloo 1 sugr fevel
at that hime w1s 96 mg /100 ml ) A barium niel reveated an ex
trinsic retroperstonen] mass An mtravenous pyelogram wa normtl
but the left hidnev was depressed ml rotated A large tumor w1s
found at the upper pole of the left kidney and metast1 es were noted
s the hiwer The pincreas lay n front of the tumor but appeared
fiormal Biopsy specimens from the mam mass and a lier metas
tias howed anaplastic carcinomn The patient died thout 1 month
after hospitalization during an episode 1 which no blood sugar we
demonstrable

To date no «atisfactory explanation extsts for the hipo
glycemia as ociated with nonpancreatic tumors The most
plausible hy pothests 15 that these tumors by virtue of therr
location and large s1ze stretch the sympathetic nerve trunks
or receptors tn the Iner adrenals and pancreas and thus i
terfere with glhcogen mobilization
> [This 15 one of tle rarest clincal syndromes associated with adrenal
cortscal tumos and the pathogene 15 15 2 ompl te myv t 1v Th _ ily s
lar cases vInch come to minl are thos of Staer (| Cln_E docrinol
9 255 19471 and Ander on (Am J M Sc 180 71 1930) —Fd |

Studies of Adrenal Cortical Function tn Three Cases of
Carcinoma are reported in detail by Charles H Lockwood”
(London Ont ) and illustrate the sarable climcal mamfes
tations of adrenal cortical hyperfunction

Case 1 —Womin 23 with classic Cushing s syndrome a mciated
with v sde pread metastases from a breast carcrnomt showed m1 cu
hmzatcn and elevated uriary 17 Letosterowd excretion Alineralo
cortic 1d (aldosterone) effect was present nternuttently throuheut
her llness nd hvpokalemia was reported on several occa on u
top v revealed mirked cortical hyperplasit of the adrend tut no
det nstrable tum>r The méltrating duct1l errenoma of the breast
T € A AT 97835 N 1 tes8
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fad metastt 1zed to the left lung, pleura and lner Acute mtersutnt
pancreitits was also present Despite 2 courses of srradiation the
prtuitary showed only degeneration of basophilic cella vegarded as
secondiry to adrenal cortrend hyperplasia

Cast 2~Man 61 with prinry oat ceft carcmoma of the lung
metastHic to medrstinal Iy mph nodes and Iner hnd no phisical fex
tures of Cushings syndrome Hjpertenston and hypokaloma s »
sested hyperildosteromsme Theré was mereased glicovorneoid al
dosterone and hetosterowl ¢xcretton but there w1s no pat ical €
dfenice ot the glucocorticord er the ndrogen exce s Severe mefabohc
mnbilince was pre ent nd bilateral adrenalectomy was performed t3
Attempt to stibilize the pavents conditon Adrenal glands showed
cortienf hyperphistt und metwtatie carcinonrt

Cast 3=\ 70 was eperated on for a farce abdommal mas
winch had not appeared to be a funchionng endogrine tumor The
tumor was shown to be an drenal corhictl carcinony producig
mamh androgenic hormones with an elevated 17 hetosterail evue
tion The total urimiry glucocorticord were elexated aster corico
trophimn ther1py po toperttnel} the mcrease being smnll 1 compirt
ot with the nirhed elevation of urmiry 17 hete terods after such
therapy

The ascoctation of adrenal cortical by perpla 1a and hypes
tunctrion with carcinomatosts m Cases 1 and 2 1s undt nal
Case 1 had the classtic physical features of Cushing 80
drome whereas 1n Case 2 laboratory finding's were m heeps
g with Cushune s syndrome but physical features ot the
<yndrote were ibsent Cushmg s syndrome has been de
cctibed 10 assocration with carcinoma of the bronchy  pan
creas and thymus diseases of the Iner and tamors of the
ovanies Case 3 1 presented for contrast despite the large
maes of malignant adrenal cortical cells there na no chin
1c1l uspicion that the tumor was producin, o Wcred ed
amount of hormone

Does Adrenacartical Hyperplasia Result in Adrenocortt
cal Carcmoma? Such a possibihity may have suppert ma p
went seported on by George J Hamni Richard & Serbm :m(:
Fred A hruger (Oho State Unn ) m v hom symptoms &
masculization were present for 30 1 eqrs before exciston of
au adrenovornical carctnoma There was responsn encss tn
<timulttion by corticotrophin 1ud to snlubinion by adrenal
enpuicords h che t hur d { 1 a beard re

3 with che t hur deepening of vorce and
qu}::,‘:a;mh shavmg for 30 vears howed 17 Tetosterond excretion

Ty ew Eid 17 Med 5711 31157 De 12 1957
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rangng {rom 80 to 18> my, /24 hours She had had cltorid 2l T per
trophy fullowed by chtoridectomy At age 17 17 ketosteran excre
tion had been as hugh 15 832 mg /24 hours Hepoplistic mtermy!
gemtatiy had been noted

After admimstration of 9z fluorocortisel excretian of 17 heto te
roid decrensed to 40-o0 my, /24 hours After 2> mg corticotroplun
mtravenausty 17 heto teroul excration exceeded 200 my, /24 hours
Xhisma level of 17 hydroxycorticonds (7 7.7 g /100 mi 5 tuled to
merease under corticotrophun <tmutitton I regnanetniol lesels
the unine were conststentls elevited rangng from 1! to 60 mg /24
hours Dehydroeprandrosterone was af sent from the urine Howeser
x rays demonstrated a tumor i the region of the upper pole of the
left Jadney A multilobulir tumor wesghwug 228 Gy proved to be
2 welt differentiated wlrenocortical ciremonn imabng fat an!
lymph nodes Postuperatne cour e was uneventful and the patiest
was mamtuned on suppressnie therapy witlt 3 mgy predmicone 3
times duly

The poseibility that prolonged stunulation by corticatro
phun resulted an hy perplasia of the adrenal glind and that the
hy perplastic tissue later became a mahgraut tumor must be
cansidered Tius 15 the most reasunable explanation of the
chemical findings and the chinical course as pre ented even
though sie direct proof wan be offered An alternatne ¢
planatian——that this had been a rarcinoma from meeption—
would pa.tulate extremely slow tumor growth
* [When § L Simp >a suggested 2 similss hypothesis some 10 years ago
1t struck me as unlikely smce T kaew of o such sastance m the vers large

mumber of reported tases of congeartal virthzing hyperplasias or 1w Cush
ng s Jisease ~Ed }

THE REPRODUCTIVE 5¥yS5TDV

* Disorces of sex differentiation are now begun 1w t £ > HDmical
sequence as & esulf of sexmg by means of chromat 1 pattert The dificalt
feat of d agnosmg gonadal dysgeress an preput eral o} ldren first accom
phished by Crilberg (] Chn o 1134) but o rarely
achived by dOthers that many aurhorities hate onsidered # mmpo sible
has now heen made feasible in many children even unborn As mght be
antrspate § thea csat on of gon dal dysgenesss with anomalies of the 114
ney wich alsa ar es from the wrogemtal ndge 1s now bemng describe )
Semmfe m 1wt nar dysgenests once 2 rase d ease 13 now recow sel
with remarhable hequmc{ Studies are undee 1 ay to e tabhsh v hether
the t oconditior  gonadal dysgenesis and eunf roas tubwlar dy 4, ne
are ruly aftmost camplete sex reversals Studies are also under 43 to de
term ne whether the chromatin blob of the [atter represents an \\Y rath ¢
than an N X chromosome and the chromo ormes of the form ¢ have a1 NG
rath r thas 3n N} corfigoraton has vledge of the nature of gana tatro
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phins m man and the factors controlling their secretson 1 only now as um
1ng defimutive proportions Further evidence ha been obtamed that elabora
tion and release of these 1mportant hormones are controlled both irom
above and below 1€ from suprasellar center n the brain and by gonadl
secretions Likewise know ledge of the nature of the hormones elaborated
by the avary has been extended by Zander s demon tration that the corpu
Iuteum and’ placenta form both the 20« and 208 alcohol of 3 hetopreg
n-4 ene Chemicalls these compound mav be loched on 2 degradation
products of progesterone but since both have proge tational actvits they
must be added to the 1 t of natural progestational agent Mam synthetic
compound with smmilar actiuty have been de enbed. parneularly 1 the
19 norte tosterone erre  These combine progestan nal anabolic, andro-
genic estrogemic and ovulation inhsbitmg capacity Ot cour ¢ progesterote
and anhyvdrohyvdroxs progesterone (ethymy] testo terone) al o are w&an
androgen  a point which has acquired new clinical 1gmhcance becau ¢ of
occasional ma culimzation of female fetuses barn of mother who have
heen treated with the e agent Since estrogen and androgen alter blood
Iipd patterns m opposite drrection  we all hate been curron to ee what
effect compound with both actnities would have on hpids These actions
have been reported withn the past few years It1 al o of mterest to k0%
that the beta lipoprotetn elevating effect of meths lte to terone can be abil
1shed by Iimiting the patient s intake of protem Ot parncular sgmficance
15 the report of Hertz Bergenstal and co-worhers that methotrexate furms
off hormonal secretion of choriocarainomas of women and al o product
regres 1on of the tumors presumably by nterfering with thewr folic aad
metaboli m The use of fluoxyme terone and other andre gens in the treat
ment of carcmoma of the breast 1 described m the ection on Endocrine
Influences on \eoplastic D; ea es A report of Cu hings vndrome £1ed
tuating from carcinoma of the ovary ss mcluded 1n the ection on The Adre
nal Cortex Included m the section on Carbohudrate \fetaboh m are fe
ports on pregnancy comphicated by diabetes mellitus and ot the corion
ability of 17 ethvl 19 norte tosterone to abolish the hy pergh cemic action
of glucazon

The rapid develoment m embriology endcrinology and eytolomy
which have completely revolutiomzed our knowledge of sex d:fferentiation
require pecialized mformation for an accurate interpretation and applica
tron to clinscal disorders I am therefore particularl  grateful to Dr el
110 Grumbach for the followsng pecial article which bring u up to date
on the mam recent advances in thys field—Ed
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Specal Artcle

THE SEX CHROMATIN PATTERN AND
HUMAN SEXUAL ANOMALIES

by Mel M Grumbo h MD

A contmuing impetus to mvestigations 1 the field of hu
man intersesuahty has been provided by Barr~ i covenn
of a relatnely simple method for asses g chromosomal
<ex The detection of what 1 now known as nuclear sex as
well as recent developments 1 cytogenetics embrniolog:
and biochemistry have profoundly altered concepts of sexual
anomahes 1n man \Within the past 4 vears three previou Iv
unrecogmzed forms of mtersexuality have been defined
gonadal dyvsgenesis i chromo omal males phenoty pic males
with testes and chromatin po itne (female) nucler and
phenotypic female with ovaries and chromatin negatne
{male) nucler

Our knowledge along these hnes 1s expanding at an ac
celerated pace but at the moment 1 full measure of pru
dence garmshed with judicionts shepticism 1s to be recom
mended 1n <ome arens Current thought on certamn as
pects e pectally those concernmng etiology  should not be
accepted as more than hypothests until more fact become
available This review will discttss briefls  tie gl atton
of new de c¢lopments mm anomabies of e\

Cxrrorocic Tests oF CHROMO 0V Sk

Tt 15 now w1l established that the <\ chromatin 1s seen
1 somntic cell 15z distinguishing mark ¢ chromosomal ses
However 1n ajtlying this techme mn patients with abnor
malitics of ex lifferentiation the pos 1bility of an unu wal
sex ¢ romo ome complement such as \\} or \O should he
borr n mund ) substantial bodv of indirect eviden 1
dicates that chromatin positne (female) nucler ¢ utamn a
parr of N\ chr mo omes but doe not exclude the pre ence

m t fPd Colle £ 7 S geo m
prdnt TR0 NT 4% w0 C1mo1
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e certam mtersexes of an additional sex chromosome Sim
tlarlv 1 chromatin negative cases one cannot on the basis
of 1 cytologic test rule out for example an \O sex chromo
some constitution The recent application of civtogenetic
technics to iy estigations along these hnes should resolse by
direct examination of the chromosomes the question of
chromosomal aberrations

There 1s evidence that n blood films obtamed from te
males the drumstick shaped nodule of chromatin on the mu
cler of some polymorphs desersbed by David on and Smith
does not correlate perfectly with the sex chromatin mass
found 1n the nucle: of other somatic cells of the sume per ons
In some forms of ntersexvahity the discrepanctes betneen
neutrophil sex and nuclear <ex as determmed by the orat
smear or skin biopsy method suggest that polymorph strue
ture 1< not always a vabd mndication of the sev chromatin
pattern in other tissues For the present 1t ought not be re
hed on for routme driignosis

Tt 1s now well accepted that the sex of the zygote at fertilt
zation 1< establiched by a chromosomal mechamsm which
results i an unequal balance of sex determmng genes Fur
ther 1t seems probable that the sex determining genes direct
the differentiatron and development of the gonad through
thes= action on specific chemical processes In accordance
with genetre sex an orderhy sequence of changes brings
about the trinsformation of a sexually brpotential organsitt
mto either a male or female fetus These changes mvole
successively the gonads the genital ducts and fimih the
urogemital smus and external gemtaha

The bipotential gonad 1s composed of two somatic unipe
tentral primordia—a cortrcal element which cn deselop
only as an ovary and a medullary element capable of Aiffer
enttating as a testis The bipotential germ cells » juch an ¢
elnew here conshitute the germnal component It te posta
{ated that the cortex and medulla induce development of the
primordial germ cells as erther oogonia or spermatogontd
Witscht has recently reaffirmed on the basis of nuclear sex
Jeternunattons 1n human embryos the identical eath mm'X
phologic charactenistics of the prinutn e gonad later destined
to develop a« erther a testi> or an ovary

The concept of corticomedullary tateraction or balance
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with 1ts mutwnally antagomstic physiologic relationshrp be
tween the cortex and the medulln s been well established
tn lower ammnls and 1s discuseed 1n detail elsewhere Thrs
concept has important implications 1s to the mechanssm of
reversal or mversion of gonadal development in man It af
fords an explination of the oceurrence of chromatin positine
persons with testes which 1y contain spermatozox of chro
matin negative persons w 1th oy wries contaimng ovocy tes
and of esther chromatin negative or chromatin positive per
<ons with both ovanan and testicular tis ue Althou,h the
competitive relationslip between cortex and medulla s
zene controlled and the outcome normally 15 determined
by genetic sex a variety of experimental procedures can al
ter the balance betw een the cortex and medulla contrary to
genetic sex through nlbition of the dominant element
There 1s good evidence supported recently by 1n1vivo studies
n tissue culture that gonadal differentiation 1n placental
mammals 15 effected through a humaoral sex differentiating
substance the nature of these embryomic sex mductors or
sex hormones—a lively subject of controversy m embryo
logic crrcles—is unknown

Somatic sex differentiation a term which refers to the de
Velopment of the gemital ducts and lower gemtal tract is
mamly a hormonal process It hias been shown by Jo t and
others m placental mammals that the fetal testis and ats mor
phogenetic hormone play a major role Absence of the testis
ata critical stige results i entirely female differentration of
the accessory sex structures Partial fetal te ticular 1w uffi
crency during the crucinl phase of embryouic vex difterentin
tion can lead to varying degrees of ambi exual development
eg from males with hypo padits to male with female ex
ternal gemtahn Vanations 1 time of onset degree duration
and laterahtv of the deficiency of the te ticular morphoge
netic hormone would largely determine the extent and type
of abnormal differentiation of the genital duncts and of the
urogental sinu - and externl gemitalin

W hereas a functioning fetal gond 1s not a prerequusite 1
the development of a female genital system expasure of the
female fetus to androgenic hormones can arrest female dit
ferentiation of the urogenital sinus and external genitalia
and mduce masculinization of the lower gemital tract
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Tt akso should be emphasized that apart trom disturbances
m the formonal miften of the fetus malformations of the
~entral systetnt ¢an arise from other factors which may have
a deleteriaus effect on the preprimordia of the genttal strue
tures or the primordia themselve Not mfrequentls anom
alses of this type are assoctated with defectrve development
of the urinary tract and the cloaca

ABNORMALITIFG OF SFX DIFFFRENTIATION

Kuguledge of the embryalogic basie for human sexuadd
anomahie 1> necessiry for an understanding of the motpho
Jogre varmtions niinch 1re encotntered elimeally i human
mter exes Because of our lack of knowledge or uncertamty
of etrolagte factors m most wnstances at the present time
classthcation of mtersexes s largely ba ed on morpholo,ic
and pathogenetic constderations

A reviston of the nomenclature of mtersesuality 1s needed
Honever until there 1> general 1greement on a new ternt
nology 1t seems wise to adhere as closely as pstble to that
1 current use despite its obvious lumitation

There 2150 rem uns much 1o be Jearned about the no ologs
of mtersexes As more hnowledge of etiologic tactors: ob
tuned 1 more comprehensive classification shoutd be pos
stble In the tolfowing discussion the classificrtion proposed
by Grumbach and Barr (Recent Prog Hormone he 1423
1955) will be used One point concerning present sistem
ot classificatson de erves particular emphasis Terms such as

female pseudohermaphroditism and male p eudoher
maphroditsm  describe a group of disorders which share 19
common certam morphologsc characterstics 1 1 con
estive heart fulure  the causal factors and the specific dis
order which produce the e syndromes may be dner ¢

Female Pscudohcrmaphroditisim

The above concept 15 well llustrated by femile preudo
hersmaphrodittsm 2 syndrome 1n which hnowled.e ot etio
Jogic factor 15 mure ads meed than i many other forms of
catersexuality The syndrome sere to emphasize
{ pitho,enctic factors winch mas result in
tions Table 1 contams a cla stficition ot

thy 3
the compleuty o
stmiar malformal
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{fewale prendohermaphroditism divsded accordmg to etialogy
wte two groups forms it which the syodrome w andragen
nduced and forms 11 which 1t 1 due to other terstogeme
factors

By far the e t cruse 18 cong I unthzigg adre
nal hyperplasia The muumum meadence of the disorder by
been estimated 1t § m 67 000 births This mborn error m the
hvdrovyhton of € 4 sterords by the adrenal cortey v
hented 1s a receswsve teut and i n stself 2 heterogeneous
disorder Three forms of the divease have been described
each of which in the female may be avsoertted with female
peendohermaphroditsm  The mascubimzation of the evter
nal femtalta 15 4 conseguence of excessne secretian of
drogens by the abnorma! fetal adrenal Present evidence
wonld su, gest that the three well dehned cliscal varmnts m
robe three different muttng genes and enzymatic defects

TABLF 1 —Crassirtcarion oF FEvace T ELDOHERM ARITRODITISM
L ANBRAGEN TABLCED
Fetal so1 vere
1 Congerstal vinhzing adrenal hyyerplasia
2 \amhm only {defeane adrenal 21 hydroxslationd
b Vinh m with lypertension {defectave 2drenat
3 hydroxylation)
¢ Vb m woth cxlt tosieg syndrome { Jefectue
adrenal 71 hydroxylation 4 *)
Moter el saurce
I Vmihaing osasian tumor
Tatr gemuc

2 Testo terose and related steros!

b Syntheuc progestational sterotds and  proze t r
B Onre TrRaTocrN I TACTORS

"

“onh ruosal disturbances w the hiffer stann s v L tt

strun €

Ale o mmun type of androgen mnduced tonide poendo
hermaphrorhts moas taw ed by trmsmiwon O androgens by
the ;isther durin,, pregmancy In tus mn tances 4 rarshzing
ovanan tumof in the mother durmg pregnancy has been a-
soaate 1 with {artial mascuhmerton of the external gem
taba ¢ § the femde fetns Vv arying degrees of fetal maceuli
7ati » hase been observed 1n the female offspring of moth
ers y ho were LN en 1 arons testosterone ot testoster yne hhe
preg wanons dunng preguaney Wilkins et af (J Cha T'n
dosrmol 18 550 1995) Yuve recently reported 17 ¢y ey s
~cormted with the admmistration of 17 ethvm ltesto terone

- ™
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It al o should be emphasized that apart from diturbances
m the hormonal milieu of the fetus malformations of the
genital «vstem cin rise from other factors which may hne
1 deletertous effect on the preprimordia of the genital struc
tures or the primordia themselves \ot infrequently anom
alie of this type are as ociated with defectine development
of the urmary tract and the cloaca

ABNORVALITIES OF SF\ DIrFERE\TIATION

hnowledge ot the embryologic basts for human senal
anvmaltes 1~ neces ary for an understandig of the morpho
logic variations which are encountered chmcalih m human
mter exes Bectuse of our lack of hnowled.e or uncertam!s
of etiologic factor m most mstances 1t the pre ent time
clas shcation of intersexes 1~ largely based an morphologic
and pathogenetic conwiderations

A reviston of the nomenclature of mtersesuality 1 needed
However until there 1s general agreement vn a few termi
nology 1t seems wise to adhere as closels a po 1ble to that
m current use despite 1ts obvious hmutanon

There al o remams much to be learned about the no ology
of mtersexes As more kntowledge of etioloic factors? ob
tuned 1 more comprehensne classification hould be po>
stble In the following discussion the classtfication propo €
by Grumbnch and Barr (Recent Pro,, Hormone he 142
1958) will be u ed One poimnt concerning pre ent $rstents
of classiheation deserves particulir emphast  Term such a8

female pseudohermaphroditism and male p eudoher

maphroditism  describe a group of dt orders which share 1
commnion certain morphologic characters t1c  \ mcon
ge me heart fmlure  the cusal factors tnd the speafic dt
orders which produce these syndromes may be dner ¢

Female Psendohervaphroditism

The abosve concept 1~ well ilustrated by female p eudo
hermaphrodittsm a svndrome m which knowledge of ctio
logic factors 15 more advanced than m many other form of
human mter exuality The syndrome <erve to emphasize
the complents of pathogenetic factors which mas result u;
simriar malformatien Table 1 contains a cla sification of
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ment of breasts and a female babitus at puberts Losentially
the € are amenorrhea] women with testes and a male chro
ms omal pattern of <omatic ¢cells The va ina consst of 2
bimd pouch and commonly there 15 predommanth ma cu
hine differentsation of the gemtal ducts In a vanant of th
svndrome more masculme differentintion of the external
~eitalia 1s found The defective teste  which 1 some cases
contun spermatu,ente elements may be situated intra
abdommﬂll) or i mgnal or hibial hernme The testes show
s to underg o mahg n Castration
t (ul!cmed by a fall i urmary estrogens a rice mn gonado
trophims and often the on et of menopausal sy mptomy
The hugh famihial mncidence of both the complete and par

TAPLE 2~Cia stpscation 7 MALE P FUDosERMAPHRONMTY 3¢
Varant of gonadal dysgenesss 1 chromosomal males
Syndrome of femntang testes
a Complete—female external genttaliz
b JIncomplete—amhguous externat l;em!ahz
Wath female ducts and male extemal gen
With ponvirilizmg adrenal hyperplasia =drmz! msuffictency and female
external genitalia
iter forms

P o

©

tral forms of the syndrome of femimzing testes suggests a
genetieally determined dicorder An analysts by Grumbach
and Barr of 16 pedigrees by the proband method <howed 1
fanulial aggregation of affected cases consistent with erther
asey hinhed or 2 se ¢ hinuted dominant trait The action of the
mutant gene 1s not hnown but 1t clearh result sn partial
fetal testicular msufficsency and perhaps 1n some enzymatic
defect 1o the synthests of testicular hormones In addition
Willuns has obtamed suggestive evidence of end organ
sensttnty to androgen
Witschr Nelson and Segal have advanced the hyvpothess

that the mothers of affected males transmit an antite trs sub
stance dunng pregnancy—possibly an antibody

Syudrome of Gonadal Dysges esis

The typral form of this syndrome with 1ts cardmai req
tures of a fumale phenotype rudimentars govads =evual m
fantilism short stature and as<ociated anomalres 1 well rec
ogmzed Abiut 80 7 of subjects with gonadald  gene 5. h:ne

male ¢ «m wreetor nnd b wnfarsacs a mala ey sheae
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orally or progesterone parenterally to pregnant women In
addition we have recenthy observed 5 cises m which the
mother had recened one of the new synthetic oral proges
tational sterords—Norlutm (17x ethynyl 19 nortestaster
one) or Lnovid (norethynodrel) \irhization did not pro
gress after birth sn any of theve cases

There 1~ a third distinct group of female pseudohermaph
rodites of quite different etiology In these case  the terato
genie factor seems unrelated to the direct action ou the fe
male fetus of excessne amount. of andro,ens nstead de
velopment of the primordin 1v in 1tself defectnve Assoctated
devilopmental anomalies of the urmary tract and the clo
2c1 as well as absence of the gemital duct (most often unilat
erl) or the ovary are not uncommon

Hence m female pseudohermaphroditisu the abnorma]
sex differentratron may be a consequence of abnormal
hormonal environment of the female fetus due to the achon
of 1 mgle nmutant gene or to n evogenous hormone tran
mutted by the mother Contrarwise mn rare ca e  the anom
1lous devclopment may be 2 consequence ot an uhnoy £
teratogenic factor resulting in regtonal disturbunces 1 the
morphogenests of the gemtal primordia unrelated to am
andro, enic gent

In one varnt of tlus group with umlateral or bilateral
renal agenews there are strihing similanitees to the geneth
clly determined malformations of the genttounmary sy stent
descrnibed mrats of the AXC straun and m mrce

Vale Pscudolicrmaphrodiism

\lale pseudohermiphrodittem 1 another syndrome % fuch
occurs 1 2 heterogeneous group of diserders This group it
cludes chromosomal males with testes ind ambr exuat hf
ferentiation of etther or both gemtal ducts wnd the urogenrtal
sinus and external gemitiia There are four di tinct catego
Hes to winch many but not it of these patients can be 1
signed (Table 2)

A frequent af not the most common form of male p en
dohermaphroditism 15 the syndrome of fermmzing teste>
The complete form of this syndrome 1s charactenzed by fe
genttalia  primary amenorrier b ent or

male external
nd asilary hur m most cases and develop

scanty pubic @
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ment of breasts and a female habitus at puberts Lesentally
these are amenorrhieal nomen with testes 1 a male chro
mosomal prttern of somatic cells The 1agut consiets of a
blind ponch wnd v there 15 pred Iy masen
hne differentration of the gemtal ducts ¥ a vanant of thys
sindrome more mascuhine differentintion of the externsl
gemtahia s found The defectine testes which in some cases
contun spermatogenic ¢lements may be situated antra
abdommally or i 1ngmnal or Jabsml hermne The testes show
 propensity to andergo mals, nant degenesation Castration
is fottowed by 4 fall s urseirs estrogens & fise m gonado
troplutts and often the onset of menopausal sy mptoms

The hugh fammhal meidence of both the complete and par

TABLE 2 ~Crasstrieation oF Mare Fszuooisa't AFHRODITISN
Yarsant of goradat dysyenesis w chromosomal males
Syndrome of fermnining tostes
a Complete—female external gemtalia
b Incomplate—ambiguous external gemtahia
Yath female ducts and wate extemal geaitatsa
sth nom arthzing adrenal kypeeplasia adrenal insuffiaency and femate
externaf genstaha
5 Other forms

™

P

ual forms of the syndrome of femintzing testes suggests 1
genetteally determimed disorder An analysis by Grambach
and Barr of 16 pedigrees by the proband methad shoved a
famiial aggregation of affected cases conmstent with esther
3 sex hinked or a vex hinnted dommant trat. The action of the
mutant gene 15 ot hnown but st clearly results m partial
fetal testicular msufficieney and perhaps w some enzymatic
defect 1n the synthesss of testieutar hormones In addition
Wilhans has obtamed suggestne evidence of end-organ n
senstinty to androgen

Watsehs Nehon and Seput have advanced the hypothesis
that the mothers of affected males transtut an antstestrs sub
stance durmg Pregunancywwposably an antibody

Sndrom  of Gonadal Drveg nems

The typrcal form of this syndrome with sty cardinal fea
ture of a female phenotype rudimentary gomads sexual
fantiltsm short stature and associated anomalies 15 well rec
opmzed About §0% of subjects w1th gonadal dy sgenesis have
male type nucler and by snference a male sex chromosome
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constitution In general chromasomal temales have fewerof
theas ociated anomalies Attention hes recently been focused
on the vagaries of this yndrome \arants have been de
scribed in which stature was normal the charactersstic
anomalies absent or the gonadal defect le s complete In
somie nstances a vanable althouglh usually mumer degree
of masculimzation of the externtl gentalta ha< been noted
i others there has been sltght breast development or one
ur more menses Recently c1ses have been described m
which the gonadal ridge contamed a few ve tiginl enmif

TABIF 3—Sy~proue oF (onabaL Dy cenests avp [ts VaRnnTs

Cixomo 3 At
(D e sts or TE T55)

Cua sosow © Faaa
(D st 0 O 13}

Complete Syndrome of gonadal dys Syndrome of yonadal dvs
genesis gene 1
Incomplete Gonadal dysgene 1s with
varants phallic enlargement

Gonadal dysgenesis with
vestigral cortical  de
velopment

Gonadal dysgenesis with

Osarsan dysgene 15 with
ve tigial medullary de
velopment

Ovarian hvpoplasa

niale pseudohermaphro
ditism
Turners syndrome m
vs and men
crous tubules and ovarian follicle Y\ hether the e vanants
which form 1 climicop rthologic entity all have the sume eft
ology has not been established A clas dfication of the wn
drome of gonadal dysgenesis 1« shown in Table 3
The etiology of this disorder although obscure ha beet
the subject of considerable speculation Famuhal in tince
are rare In 1957 Grumbach and Barr found only 9 farmlies
i which more than one person was affected to the e can
now be added 4 other famthes Of mterest s~ the cunsistency
n the clcal stigmata within 1ffected sibships occurrence
of the disorder 1 wdentical twins and the preponderance of
chromatin negative case
Semumjerons Tubute Dysgenests (Rhefelter s Syndrome)

Since the first nbservations publ hed m 1946 that some
apparent males th Klmefelter s syndrome had fcmale type
nucler a great ceal of pertment information ha_been 1ccu
mulated rapudly Bernard Lennox « group n Glisgon has
been espectally active 1m thi field It: now quite apparent
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that the term Rhnefelter s syndrome no longer 1dequntely
deserthes tus group of prtrents We hase propo ed the term
semeuferons tubule dysgenesis  smee st mdicates o divor
der congemtal w nature prinepaily evident w the cemumf
erous tubnles Ther term cacties no stigma of sex roversud
and 1 equally apphicible to per ons with mile or fomate
nucker

AYhough early reports of thr svndrome drew atrention to
enflotsine wanrestahons such A« gynecomastsr md 1 v
able degree of ennuchodism 1t 1y vov recogned thag the
inly essenbial features 1re the tustolagie structure of the to
s and perma or rarehy obgospermit Testes are usu
alls atropine but may be onhy moderttels dunmished m wize
In mest but pot 1l patwents everetion of urry gonado
trophins 1 elesnted The merensed madence of menzal dets
aency m this syndrome hts been stressed m recent report
In sursevs of mentaly retasded mafes Terguson Smath m
Glasgew found 4 among 325 (129 ) who were chromatn
posttive In a sumsfae study by Prader e of e Zorch 24%
of 336 mentally dcfectine males had female aucler

The most sigmficant e~tanate of the merdonce of thes dn
order 1 an unselected g roup of phenoty e males s that re
cently reported by Moore (Lancer 1217 1959) % {emale
chromatin pattern was obserned in 5 ol 1911 new born males
tested for chromasomnt ~ex at the Winmpeg Generl Hos
pital Parenthetically of the 1804 female mfants evamined
all had female type nucles This strhangly tugh wacidence
{026/ wmong males 013  among mfanty of both exes) o
ot narstent w il a previous report from Cla ow which
mdicated that 17% of males sith woospermit Were chiroma
un posntne The data on merdenie Qdeaslt establnh the
chromatn positive form of semumferows tubule dve eness
1 the comuonest type of human mter ex md has an impor
tant bearin,, 0 the problem of made mferthity

The hitopathology of the t¢ &t m  (muuferous tubule
dya.encsts 1 variable and 1 part dependent on the ame 4t
wihe b the te teadar biopsy 1 obtame ! Morphologie diifer
entes between the gonads of chromatin po fise and chroma
tin negatve  ubjects wath semunferessy tubule ke festests
have heen de trihed Inafew nf ourca es the sinmlarties s
te ticular apyeirance were nutible
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Tt seems probable in the hight of current concepts of go
nidogenesis that persons with semintferous tubule dvs
gcnests and female type nucler the fatlure of the embryomc
cortical component to dev elop and to suppress the medullary
component results in differentiation of the primordial gonad
s atestis The cause of thes defect 1n gonadogenesis 1s a mat
ter of speculation Witschi Segal and Nelson have as umed
that the primary defect 15 a degradation of the ovum pos
sibly due to overripeness which results in a deficiency ot
germ cells However 1t 1s not clear whether the germ cells
are deficient imitrally or w hether they fail to multiply and de
velop after migration to the gonadal ndge There 15 evidence
to implicate a genetic factor although agamn little support
can be adduced for a simple genetic mechamem Sporadic
famifial cases and the occurrence of the disorder 1t 1dentical
twins have been described

A most mteresting development has been the report of
chromasome studies 1n a case of senuniferous tubule dis
genests with female chromatin pattern hecent determa
tons of the chromo ome number 1n human cells mdicate that
the diploxd number 1s 16 (22 pairs of auto omes and 1 patr of
sex chromosomes) Jacobs and Strong (Nature 183 302
1959) examined directly the chromosome morphology 1
specially treated cells from a specrmen of bone marrow from
their patient and found 47 chromosomes 1n cells at meta
phasc suitable for detailed analysts of chromosome mor
phology A 'Y chromosome was detected and also an extra
chromosome ot approximately the <ame <ize as the N\ and
with similar morphologic characterssties This evidence
suggested an X\ sex chromosame constitution Bone mar
row preparations from the parents also were examined each
had a normal chromosome number (46) and morphologs
Dr C E Ford (personal communication) has made stmilar
ob ervations 1 4 additional chromatin positne patients
with this syndrome with the exception that one showed 1
pre umptine Y\ /XX mosuc

Chromatin pesitive patients with this syndrome provtde
the first documented examples of a chromosomal aberration
myolving the sex chromosomes m man although an earher
report suggested 1t may also occur i truc hermaphroditram
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Several explanations for such a phenomenon can be ad
ranced The appirent \\Y sex chromosome constitution
could be due ta nondysjunction durmg g m el
ther parent durmg the secosd maturation deston en the
oavum at the moment of ferthzation or dunng eardy em
bryome development befare the earbest stage when twm
ming takes place by cleavage In the Itter event these per
sons mght have a mosaie distribution of ex chromosomes
n somatic cells The role whach genetic and deleterious en
vironmental Factors may pliy in the etinlogy of the chromo
somal aberration 1s not clear Undoubtedly 1 the hght of
thes remarkable new lead considersble attention will be fo
cused on thus problem

The new daty mdicate that the gonadal defect chmlm
un positin e s tubule dy 1sac
of an abnorntal sex chromosome constitution w hicl: lerds m
suppression of the cortical element of the primurdial gonad
The fetal testes which develop brang about notwar male dif
ferentiation of the genital tract At puberty i the function of
the Leydig cells 15 adequate male secondary sexual char
actensstics develop Ferguson Smth has studted the testicu
lar structuce m 8 prepubertal patients Apparently ubular
wvaluuzation does not begm untal the onset of puberty It
seems probable that the characterstic appearance of the
testes » adolescent and adult cases depends ot the continu
g action erther dicectly or mdiectly of prtwtary gonado
trophins after pubesty on an inherently defectne tests
which before this time shows only subtle signs of an abnor
mal hustologic structure

Q wus ek o Male Cheomatin Part n

Ashler and Jones hasve lately descnbed a phenotypac fe
male with hgbt ehioral enlargement » ho »w as found to have
<vanes female accessory sex structures and a male chiroma
tin pattern 1hi» case 19 the first example of normal appear
ng ovaries W a person wih male type ancler and appears
1o be the « unterpart of chromatn posttne persons with
senumfcrous tubule dysgenests by apparentls (cmplets

&% reversal eeur  more frequently in chromatm p e
person 15 n t understood
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It seems probable i the light of current concepts of go
nidogenesis that m persons with semmiferous tubule dys
geuesis and female type nucler the failure of the embryone
cortical component to develop and to suppress the medullary
component results n differentiation of the primordial gonad
¢ atestis The cause of this defect n gonadogenests 15 a mat
ter of speculation Witschi Segal and Nelson have assumed
thet the primary defect 15 a degradation of the ovum pos
sibly due to overripeness which results 1 1 deficiency of
germ cells However 1t 15 not clear whether the germ cells
are deficient imitially or whether they fail to multiply and de
velop after migration to the gonadal ndge There 1s evidence
to ymplicate a genetic factor although agan little support
can be adduced for 1 simple genetic mechamsm Sporadic
familial cases and the occurrence of the disorder in 1dentical
twins have been described

A most interesting development has been the report of
chromosome studies 1n a case of semimferous tubule dys
genests with female chromatin pattern Recent determna
tions of the chromosome number 1 human cells indicate that
the diplord number 15 46 (22 pairs of utosomes and 1 parr of
sex chromosomes) Jacobs and Strong (Nature 183 302
1059) examuned directly the chrotmosome morphologs 10
specially treated cells from a specimen of bone marrow from
thar patient and found 47 chromosomes n cells at meta
phase suttable for detatled analysis of chromosume mor
phology A Y} chromosome was detected and also an extra
chromosome of approximately the same size as the \ and
with simmilar morphologic characteristics This evidence
su,gested an X\} sex chromosome constitution Bone mar
row preprrations from the parents also were exammed each
had 1 normal chromosome number (46) and morphology
Dr C E Ford (personal communication) has made similir
observations 4 additional chromatin positne patients
with this syndrome with the exception that one showed a
presumptne ANY /X mosaic

Chromatm po itive patients with this syndrome provide
the first d ted e ples of 1 chro 11 aberration
mvolying the sex chromosomes 1m man although an earhcr
t suggested 1t may also occur in true hermaphroditism

repor!
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Fmally n the climeal management of patients with ex
ual fies itiswelltor ber that <e\ chiromo omes
gonad  gemtaha and hormones 1re not 1 themselves ab o
lute determimnants of p ycho exual orientation The major
role of the sex of rearing 1 deternuning psychologic <ex
and the many factors—psichologie social anatomy of the
external gemtali1-—w hich mfluence the establi hment of gen
der role have been comvncingly demon trated in pattent
with intersexuality

Famihal Occurrence of Ullnich Turner Syndrome In
cluding Observations on Pterygium Colls Cryptorchism and
Meigs s Syndrome 1n Two Brothers with Congenttal Anom
alies 1s discussed by J Alsley 2nd H Remwen® (hael Ger
many ) This syndrome 15 chiracterized by grow th and <exual
retardation ptervgium colll and cubitus valgus 1f there 15
mcreased gonadotrophin excretton al o the Ullnich Turner
Albnight svadrome 15 present However not all charactens
tic signs are nece sarily pre ent m every patient with the
Ulirich Turner syndrome as illustrated by Case 1

CasE I —Girl 16 sister of the patient in Ca e 2 had not vet men
truated and had no axillary or pubic har Iterygium colli and cu
bitts valgus were not pre ent \ rays showed delaved epiphysial clo-
ure Exploration revealed aplasta ot the evaries and hypoplastic
external gemtalia

In the Turner svndrome in the male the symptoms vary
trom patient to patient even to a greater degree than among
females

CasE 2-—Boy 13 had a fenunne appeirance and no awllary or
Pubic harr The shull was normal \o dental anomalies were noted

e neck was short and the pents small Cryptorchs m was pre ent on
the night and the test1» was not palpable  Fermussion for te ticular
Popy was refused

Because of the variable findings the authors sugge t that
the terms Turner syndrome ovaran agenests and ovaran
dwarfism should not be used but that the condition be de
stribed as gonadal dysgenesis Philipp suggested the term
cnptogenetic male hermaphroditism with rudimentary
gonads

Be 1des the easily detectable external anomalies m gonadal
dysgenes:  the authors often ob erved concomitant dwarf
tsm—incorrectly interpreted by ome workers as pituitars
—

® Dty 2 W hosh 8360164 \p 11 193
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Corticomedullary Imbalance

A spectrum of corticomedullary 1mbalance durmg gonadal
ontogenesis accordmg to sex chromatin pattern s set forth
m Table 4 The various types of mntersexuality listed 1n the
table share 1n common the perststence and development toa
varmble degree of one of the two gonadal elements—cortex
or medulla—contrary to the nuclear sex The mildest form
of nmbalance 1 chromatin positive persons 1s evidenced by
true hermaphrodites with an ovary and an ovotestis and
m chromatin negntne persons by true hermaphrodites with
1 testis and ovotestis Patients w1th senumferous tubule dys
genests and female nucler and those with ovaries and male

TABLE 4—CLInICAL S$7\DROMES ASSOCIATED WITH V ARIATIONS
1n CORTICOMEDULLARY IMEALANCE DURING GOVADOGEMNESIS

¥ Crow ~P1mx MisCuow NPT N
1 Classt true hermaphroditism 4 Classic trie hermaphroditisnt
a Qharv and ovotestts a Testts and ovotestt
b Ohary and testss b Testis and ovary
¢ Ovatestes ¢ Ohotestes
d Ovotestts and testis d Ovatestis and ovary
B O aran dysgencas cith es B Gonadal dysgomesis with 8
tigrd wi dullary d - clopment tagial cortical de-elopment

C Semmuferous tubile dysgeness € O aries anth male chromatts
(Ashley Jones)

nucler exemplify extreme forms m which there 15 apparent
complete gonadal reversal

The etiology of the corticomedullary 1mbalance mav reside
1 alterations of ontogenetic processes by either genetic of
environmental fictors or both A genetic mechamsm for
gonadtl dysontogenests 1s firmly mplicated 1n semintfer
ous tubule dysgenesis In any event the causal factor exerts
sts deletertous effect on the primitive gonad before the dth
week of embryogenesis

A new and remarkable development in the myestigaton
of wter exuahty and one with broad implications has fol
lowed the applicition of cytogenetic techmes to this prob
lem An unusual sex chromosome complex has alreads
been detected 1n one form of mtersex and undoubtedly oth
ers will be discovered This new lead should contribute 1m
ormation on the role of the ¥ chromosome 1n m1n

portant 1nf
togy of wnomalies wnd on cellular function and

on the etio
genic action
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witha gonad m the broad hgament on the left su, gestcd
the possbility ot truc mterscxuahity Microscopically how
ever the left jonnd was so undiicrentiated that neither
wvanan nor te ticular orgamzation was evulent

The anatomiw abnormalities as octated with gonadal dys
senests 1re not predictable and cin be (stabh hed only by
exploratory laparotony

Ten Year Old Boy with Positive Chromatin Test 1~ de
scribed by ki G Bunge and | T Bradbury (State Univ of
Iowa)

Bov 10 was reterred for study hecause the gemtalia were sightly
below nermal size Other physical findings nd laboratory datu were
normal The gonads were examined under gencral ane thesia One
measured 15X1 and the other 14X09 cm Both vasa deferentia and
epuli lymides were pre ent On incsion the parenchyma of the gon
ad was vellow did not string, nd appearc] to the surgeon much
Tihe that een 1n Rhinefelter s syndrome

Bicp y ot the gonads showed that the tumca albugmes was well
developed The septula were continuous with the tunica vasculosa and
Unided the prrenchynna snto lobules The interstitral spaces contamed
capihine and scattered connective ti sue celts All convoluted tubules
were hined with sustentacular cells and hid a basement membrane
and 1 thir Jamellated conuectine tissue wall Some tubules were
larger and contamed 1 additon germ cells with large spherical
nucler an | "bundant cytopla m No progre tve stiges of spermato
genesis nere present Mifotic icttvity was Hot evident n the germ
cells but several contaned tetrads Some of the larer germ cells
were ymvested with a single layer of sustentacular cell

Occasionilly a tubule had a difated portion Winch contaied an
egglihe body ~surrounded by a second lwer of <u tentacular cells
(Fig 65) These ovular budtes were 60 120 w m diameter and had
2 nuclear rea which staned diffusely with hematoaviin and
tensely with PAS and extubited metachromasia with tolumdine hlue
The cvtoplasmic portion stammed hightly with eosin was vacuolated or
Iamitated nd penipherally stamed deeply with

Darkly stainig clumps of cells po sibls extubiting plasmagamy
occurred m some tubules (Fig 65) Certain connective tissue septa
contained cords of deep starming cells which were contimuous with
some of the comoluted tubules These cords Lad no ba ement mem
brane or lmellated connectsve tissue wall The cells contaned deeply
stanmg spindle shaped nucler and scant cytoplasm It was not obvious
whether these cords represented un lifterentiated or de,eneratmg
tubules but everal small egglihe bodies were seen 1n them

The intratubular bodies were considered ova because (1)
they had a nucleus (2) were of large size and contumed

Y JUt 8rsmsp 1 198
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abundant albuminous ¢y toplasm (3) the outermost zone ot
the cytoplasm statned Ithe 4 zona pelluarda (4) the radial
arrangement of the investing sustentacular cells resembled
acoronaradiata () oocytes have been described 1n semmnal
tubules of hermaphroditic seaually immature animals

Smce the only known sex chromatin positive males have
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had the postpuberal syndrome of Khinefelter there 1s strong
presumptive evidence that the syndrome will ultimately de
velop 1n this boy

Ovogonia 1 Rudimentary Gonads in Case of Turners
Syndrome with Male Sex Chromatin Pattern have been dem
onstrated by Robert B Greenblatt® (Med College of Geor
gta) thus lending further support to the possibility of com
plete sex reversal m humans This case represents the coun
terpart of the previously reported apparently paradowrcal
finding of spermatogonia 1n men with Khnefelter » syndrome
and a female chromatin pattern

Girl 855 exiubited typical Turners syndrome Repeated smears
of oral mucosa and blood showed a male sex chromatn y:\uemel!;
nary excretion of 17 hetosteroids was 38 mg /24 hours of
@ 7 C CEndocr 118227230 Flbuay 1958
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hydronveorticoids 69 mg and of gonadotrophin le s than 66mu The
externil gemitalia were normal for 4 prepuberii femnle At laparot
omy a rudunentary uterus and bilateral vestipitl gonadal etreak
were tound Hi tologic study of the gonad revealtd primotdial tolli
cles cattered through the cortex a small follicular cyvst and small
atrestc follicles In one tollicle a degencrating ovum w1s present anl
accasiontd  cnumiferous tubules lned with tall columnar eprchels d
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cells were oh erved at the periphery of the cortex (Fig 66) Leydig
eclis were absent 1n all sections examined
urner » syndrome 1s one of the many syndromes with
gonadal dy~genesis which have a common fundamental fea
ture—rudimentary gonadal streaks In general these vestig
1al stre1ks are composed of stromal tissue without primordial
follicles In a few mstances primordsal follicles and small
follicular cysts have been reported This 1s the first case with
pnimordial follicles and a female sex chromatin pattern
Sex Reversal Ovaran Tissue Associated with Male Nu
clear Sex Gonadal dysgenesis Turner s syndrome 15 now a

Sy
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well recognized though uncommon disorder of sevual de
velopment It classic form is a female bodily hibitus
atrophic gonads absent secondary sex characteristics amen
orrhea and incrensed urinary escretion of pitartary onado
trophic hormones Often other congemtal defects are assoct
ated <hort stature w ebbing of the neck 1ud cubitu <algus
The gonads are represented only by a primitive genital ridge
of connective tissue and g fen mesonephric remnants The
cell nucles of the shm and buccal mucost contam 1o chro
matin bodie mdicating that the genetic sex 1s probabhy
male D J B Ashley and C H Jones* (Liverpool) presenta
case with certamn anomalou teatures which made 1t more
analo,ou  to the syndrome of testicular agenest  himefel
ter » syndrome than to gonadal dysgenesis

Baby age 10 days had labi1 majora and minor and a phlius sug
gestive of an enlarged chtorrs wath a hvpo padiac urethra In tront of
the anus w1s a vagna with a second urethrd openmg on 1t ntciior
wall Urinary 17 ketosterords were normial during the fir t 7 month
ot lite Bone nge at 18 months corresponded to chronologicil 1 e At
17 month laparotomy revealed 1 uterus and 1lfoptan tubes ot ne rol
size Both ovaries were 1 normal posstion shghtly enlnged and
cystic Biopsy showed a folltcular ¢yst 1n I many oogomn No te ticu
Iar tissuie w1s tound Smears of the buccal mucosa were tihen
from both sides of the mouth on fotr occrsions and a  hin hiopsy
spectmen was obtained The proporttont of sex chromatm cells was
conststently Jess than 657 well helow the normal fi, ure for nornnl ¢
males Blood fils examied on three occasions revealed more than
6 drumstichs/500 cells

Tius case was confusmg because at birth the mfant 1p
peared to be a female with 1n entarged phaltus a cise o f fe
male pseudohermaphroditism The skin and buccal muco 1
show male nucler sex  therefore she might be con idered
an mstance of Turners syndrome but the histologic 1p
pearances of the ovary present a sertous diserepancy [t
1s the only known case m which the , onad 15 histolo, rcalh
ovartan but the buccal and nuclear sex 1s male The embrio
genests m this case can best be esplamed as due to the 15
cendancy of 1 abnormal female evocator actin, on the m
diffesent gonad m the earhiest d1vs ot mtrauterine hie Tl
ure of development of the gonad may not explam the ctivlo,d
of this syndrome

() La et1 4 6 Ja 11 19
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Gonadal Dysgenesis in Newborn Infant Alf ca esof Lon
adal dysgene 1» have m common rudimentary gonadal an
lagen without germimal cells aund female external gemtalin
halph Richart and hurt Bomrschhe (Harvard Med School)
rcport a case of a newborn mfant w 1th ,onadal dv genesis
who underwent autopsy 19 day~ after birth The gonadal
histologie picture was unusual and one umbilical artery w1
lacking \any typteal features of the syndrome were pres
ent webbing of the shin of the nech edema of the hands and
feet normal female external gemtalia and 1ty pical v popla
tic gonds Other anomnlies were a fused hidney and adrenit
gland absence of one umbihcal artery tubul1r structures
much like the testicular tubules of a normal male newborn
external genitalia with 1 hermaphroditic appetrance Iy po
spadiac phalius rudimentary uterus and fallopian tube on
the left and on the nght 1 conjunction with the gonad con
tamm,, tubules a vas deferens Sections of shm howed 1
male chromatin pattern

Tt 1 suggested that development of 1ty pical Turner syn
drome 1 the male results from mtriuterme jury to the
fetus with testicular maldevelopment as the primary cause
of gemital abnormality Associated malformation w1y be
explained by the concept of 1 teratogenetic termination pe
nod Vanous agents producing an unfay orable mtrauterine
emvironnient such as viruses drugs toxins and hy povia may
cause the svndrome of gonadal dysgenesis The diver e con
gemtal anomalies can best be explamed on the basts of anef
fect on the whole organsm at 2 critical period m develop
ment The sin, le umbilical artery may be one mechamsm 11
the production of the syndrome

In this patient the histologic appearance of the adrenal
glands and accessory adrenal was normal Apparently the
androgenic actiity of the human fetal adrenal 15 not capable
of assuring male gemtal development in the absence of a
normal fetal testis

Renal Anomalies n Rudimentary Gonad Syndrome Raul
Grinberg and Samuel Wais® report 1 case

Vioman 23 was first obsersel at age 11 because of retarded
fronth At the current admission she weighed 362 hg and was 140

() NwEgl 47 Md SRo74978 M 15 158
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cm tall On ¢ trogen medication she had menstruated periodically
The breasts were duseloped and the areolae prgmented She had axil
Itry nd pubtc huir and the vuoha appeared normd Laborator
studie showed po 1tive resulfs for ,ondotroplun 96 umts urman
smears were atrophic and 17 hetosterords excretion wis 14 mg /24
hours heml yunctson and blood ¢alerum and pho phoru Jevels were
normtl Chromo ome ex in peutroplulic blond cells (method of Da
vid on and Spmth) was masculme  the phenoty pe was femmne The
patient also had colcr blindne s for vellow red and red

\ raye ot tl e urmary tract showed 1nomalies m both hidnen  The
right was larger than the left and shghtly lower Both hidnevs howed
matposition being turned on therr lontudinal ases Both pelves
were irregular more o on the right Some calices owing to rota
tary change projected directly over the peliss Tius wa well define
sted 1 films taken 1 the dors1l decubitus po itron In both hidney
the calyces were eparited by tntetmediate pathwavs o that ome
ippered to empty directly i the pels

Al patients with rudimentary gonads should be studied
fcr urmary anomalies determmation of chromo omal sex
and changes 1n color vision since these factors might con
tribute to dragno ts m some difficult cases m very voung

patients

* {Ip tlus and 1n the f>llowing articles the term chromo oma] sex has been
used synonymously with chromatm sex pattern Actually [ suppo e the
term chromosomal sex should be used only when the chromo omes have
been wdentified A techmc for recogmzing chromosomes has been described
by Ford (Nature London 178 1021 Nov 10 19 6 ibid 181 156y Tune 7

19:8) Work sioy in press indicates that the chromatin blob of patents
with semimierous tubular dysgenesis may represent the X\ \} chromo ome

whereas the pattern 1 Zonadal dy genesis eems to be \O Of course no
generalization 1 warranted it many cases have been studied by witatle
technies —Ex

Infantile Dwarfism i Two Sisters Filiform Ovartes and
Germinal Agenests mn One and Infanule Ovanes i the
Other were vertfied surgically by J Vague C Maller T L
Codacciont and G Tavier” (Marseilles)

Girls aged 20 and 1> Ind 2 older brothers and 1 1 ter 12 who
were normally developed Anather sister had died m snfancy The
older sister was 1 27 m tall and weighed 33 kg Distribution of fat
was of the feminine tvpe There were no signs of puberty The brea t
had not developed and the vulsa was miantile  Emotional orientd
tron was alco mfantile The conpugal cartilages had not clo ed Major
dvstrophies were absent but the auricles were detached on beth
aides The EEG w1 essentially normal Assay of follicle stimulating
hormone was positine "0 umts urmary 17 hetosterotds mesur
32 mz nd pregnanediol 17 mg The <ex chromatin pattern w3s
formmne  Operation revealed an excechnghy small snfantile uterus

) 4w endn ol 1919 HE T F b 1958
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an1 tubes and flat ovaries about > cm long Several specimens from
luth ades showed characteristics of ovarian stroma but no evidence
«f yermunal formation The pasilions of both tubes contamed small
calcarious nomnflatmnatory granulations  Admmistration ot e tro
gens resulte 1 in puberal devclopment within a fow weehs and some
stimulation of growtl The patsent was lost to tollow up a year atter
operation

The younger girl wughed 26 kg and was 13 m tall correspondin,
m size to that ot a girl aged 10 or 11 Body conformation was tein
nine There was no evidence of puberty and cartilyes were nt
doel \rivs of the shull and visuil helds were normat Follicle
tmulating hormene could not be measured 1e 1t was under > units
The blood phosphoru level was normal Injection of 25 units ot 1n
sulin reduced the fasting, blood sugar level to 0 32 n 90 nunute with
aut defimite mnlaise The sex chromatin pattern was fenumne Lapa
rotomy revealed an infantile uterus and tubes The small ovane
were covered by a shghtly thich pearly white substance A erous
lentil sazed evst was openc 1 1n the night ovary Biopsies showed 1m
mediately beneath the winte layer an mfntile ovarian stromt with
primordial follicles which were defimtely more carce than i the
normal nfantile ovary Treatment with gonadotrophins was pre
scrite] but the patient coul | not be followed

he two syndromes descnbed mn the ame family are

thought to have different ongins The hypophy sal ongm of
fantile ovanes (Loramn syndrome) as seen m the second
Patient 1s generally accepted In view of the difficulty <ome
times encountered in stimulating sexual deselopment n pa
tients with gonadal hypotrophy it 1s tempting to postulate
<ome cause other than hypophysial msuffictency notw th
standing the fact that peripheral receptivity to hormones
diminishes m proportion to the duration of their lack The
coexistence of a gernunal lesion and varnious dystrophies i
the same famly and the obyvious reduction i primordial fol
hcles suggest a primary dystrophy of the gonads which may
perhaps range m degree between the normal state and
agenesis

SeMiviFEROUS TUBULAR DySGFN\ESIS

True Klinefelter Syndrome before Puberty 15 described by
R Siehenmann and A Prader® (Univ of Zurich) The dis
crepancy between chromosomal and gonadal sex and the
hlstologlc gonadal findings 1n the true Rlmefelter syndrome
with female nuclear sex pomt to a disturbed gonadal devel

) Sha  md Whsh 58607610 J 21 1958
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opment Ila tic fibers are absent especially around many tu
bular sear remnants Since elastic fibers appear 1n the testicu
lar camals ouly at puberty 1t would appear that tubular
sclero 1s sets i before puberty or it could mean that some of

ar G
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the tubules do not participate m puberal maturing No pre
v10us ob ervations have been made on prepuberal gonadal
chtuges m the true Klinefelter syndrome

The authors studied 2 boys (11 67) 1ged 11 and 13 who
did not pre ent prepubcml signs but were reco;,mz(}dl b
chromo omal scx determinations as having true Kimefelter
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syndrome  Chmcally they  showed shghtly accelerated
growth somewhat delayed sheletn] development and a fem
mine body bwld with an adipo e thorax Their progre s at
«chool was slow The older boy presented pronounced eu
nuchoid body proportions Sccondary sex charactertstic and
gynecomastia were absent 1 both boy  which 1s not sur
privn,, at their age

The nuclear sex as deternuned 1 both boy s by oral muco
sal smears and by shin biopsy m the voungcr boy was
famtly female the madence of chromatm positine cells be
w,, somewhat lower than i normal females Such whin bt
op y findim, s are charactcnstic of the hhnefelter syndrome

Testicular lustologic study showed a somewhat irregular
tubular development but 1 normal amount of spermato,oma
1 the younger boy In the other boy the tubular diameter
had irregularly mcrea ed to prepuberal value  but spermato
goma had almost completely disippeared Some ~canty tu
bules showed hyalne sclerosis but Levdig cells were st
absent i both

Sice both boys showed other signs of the Klinefelter syn
drome 1t can be assumed that the typieal tubular scleross of
Nlimefelter s syndrome with female nuclear sex begis only
with puberty (probably before any merease 1 Leydig cells)
but seems to be preceded by marhed retardation or regres
ston of germinal epithelum development

Observations on Testicular Sex Chromatn Pattern in
Male Infertility were made by Arthur R Sohv al and Joseph
A Games® (Mount Smat Hosp New York) on 37 fertile
men to evaluate the meidence of infertility associated with
the pre ence of a contrasesutl chromatin pattern Infertihity
was documented by oligosperma 1 9 subjects and by azoo
spermia m 16 Semmal flmd could not be procured m 9 men
with hy pogonadism and 1 3 others with psychogenic 1mpo
tence All testes were scrotal Of 11 men with hypogonad
1sm 5 had Klinefelter s syndrome Fresh testicular biopsy
sections were fived 1n Boums solution or formalin and
staned with hematosylin and eosin

Typical ses chromatm bodies were found frequently n
the Ley dig cells of 3 of the 5 patients with Tlinefelter < syn

® F &:1 1933434 July A ¢ 1958
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drome Sex chromatm bodies were not found 1 the other
34 patients

Discordance between chromosomal and gonadal sex may
st 1 the absence of hormone dysfunction with infertilits
as the sole or presenting symptom The absence of such di
vergence m 26 instances of uncompheated (nonhypogon
wdal) mfertility here reported suggests its relative intre
quency However this should not deprecate the etiologic
role of defectni e gonadogenesis i1 human male infertshity It
1~ suggested that sex chromatin studies be included routnely
m the evaluation of male mfertility of obscure or endocrine
origm
» [ As noted by Grumbach (sce Special Article p 281) Stewart and co
workers i Glasgow found a surpricngly high nadence of chromatin
po itine males (Lancet 2 117 July 19 1958) Prader and It 1ssociates

have made a sumlar observation concerming mentally retarded bovs n
Zurich (Schweiz med \\chnschr 88 917 Sept 20 1958) —F 1]

TrsticuLar Franization

Testicular Femimization 1n Adults G A Hau er V[ kel
ter Th Koller R Wenner and F Gloort (Unn  Basel)
studied 6 patients aged 19 52 Although the phenotype »»
femimne chimeal diagnosis of this ntersexform 1s facilttated
by the following symptoms therapy resistant primary
amenorrhea with sterihity absence of sexual hair growth on
pubes and ailla ( hairless woman ) mussing or blind
endmg vagina absence of uterus and ewstence ot mgumnal
hernta on both sides with palpable gonads (te tes) The
gonadal and chromosomal sex 15 masculine The salues of
excreted neutral 17 ketosteroids resemble those ot normal
men The estrogen output 1s dimimished and follicle stimu
lating hormone levels are normal A distinct excretion of
pregnancdol pregnanetriol complex can be found The s
trogen effect m the vagmal smears and development of the
breasts but not the other femimine charactenistics are caused
by testicular activity

The libido 1s that ot a woman with orgasm and 15 com
patible with a sexually satisfactory famuly life One patient
expertenced typical menopause with hot flashes at age 45
though she had never menstruated All patients had abose
average ntelligence Since psyche and sexuality 1re uneb

—{) ochwe md Whoeh 8 157315%0 D 8 1957
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trusively femmmne these per ons should be reared accord
m,ly The patients arc informed only on the iwrreparibility
of amenorrhea and stertlity They are 1llow ed to marry

The authors advi e agamst prophylctic surgical castra
tion for pres ention of possible malignant degeneration of the
testes as 1t transforms healthy persons mto patients with
manifestations of endocrine dehcency

Owing to an increasing sufficiency of the te tes and an
mcreasng Jost effect (femumzation m the male) different
trades of masculine pscudohermaphrodites can be found
The msufficiency effect starts i normal males and shows all
the transitional stages ncluding hypo padias testicular
feminization and masculine dy sgeness of the gonads Testic
ular fermnization 1s a true endocrmopathy m which the de
r.ree of testicular msufficiency can be gaued by the length of
the vagma Histologicaily the testes show no degeneritine
changes—only farlure i the des elopment of the anlage This
detect 15 proportionate to the degree of fenunization of the
male
* [This conditton 15 temng reported m proportions which are almost epi
demic ccnsidering its previous ranty and the fact that the rhysician usu
ally v hes to guard the anonymits of the patient I differ di tinctly with
the authors regarding the advisability of prophylactic surgical castration

he imadence of of the mtra ab ! gonad n
such cases has been truly alarming The symptoms of endocrine deficiency
which the authors conader reason for avordance of castration can be
readily allaved by eyche admumstration of e trogens —Ed]

True Alternatng Hermaphrodiism M Alvarez Coca
M Aguirre G Gobeo and F Ferran report a case which ap
Pears to be the 12th of this type recorded n the literature

Patient 22 registered as a woman with completely fernmmne p 3y
chologic orientation sought treatment for an mguinal herma Body

wld was quite masculine the voice was Jow and since age 18 the face
had had to te shaved There was almost no mammary development
Since age 15 the patient had been aware that she was abnormal and
was therefore <hy Fat distribution was feminine  Examination
i}m\\ed a penle clitoris 7 cm long no labia punora and pronunent
abia majora The urinary meatus was femiune as was the vaginal
orfice which was ndependent of 1t The vagina was nfantile No
Prostate was palpable
0 beration revealed an mfantile uterus similar to that of a gitl aged
and a left ovary which appeared normal for the same age The
round ligament and depth of Douglas pouch were normal On the
night side the round ligament was absent The mgutnal canal was

€)' T be doc 14691 08N D 1957
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permeable with 2 hermal sac which reduced easilv At the levcl of
the right ovarian fossa was an oval mass which appeared to be a cyst
an ovotestes or a testis In view of the patient s fenunine psychologic
ornientation this was removed Histologic diagnosis was atrophic
testts with partial <permatogenesis of primitne pha e without
epididymus or vagmal tissue and with vestiges of testiculr retsculum
and perfect nterstitial endocrine structure It was impos 1ble to ob-
tain_hormonal assayvs or to determine chromosonnc sex

The authors believe that true hermaphroditism 1s a true
embryopathy and that treatment should enhance the civil
sex In the authors patient no ovarian biopsy wa~ done be
cause 1t was felt that removal of even a small part of the
ovary mught compronuse its vitality and prove disadvan
tageous Operation for night sided herna favored removal of
testicular tissue
» [This 15 a most amazing and umique case combimng as 1t dres the fea
tures of testicular femimzation with the presence of gonads ot beth exe
Tt prevides a rusemg hnk between the syndromes of testicular femmiza
tion and of true hermaphrodism —Ed |

TrUE HERMAPHRODITISM

Problem of True Hermaphroditism Clinical Morphologic
and Somatotype Investigations in Two Cases were made by
H H Stan,e kL Rumphorstand K W Schaumhell’ (Lan
of kiel) One patient aged 14 was chromatin positne She
showed a special type of dysplasia bordering on gynandro
morphism had a somatotype of 442 accordmg to Sheldun s
classification and was higher 1 gynandromorphy than the
average 442 External genttalia corresponded to Overziers
type IIT Internal genrtalia consisted of a small uterus ( e
cretory endometrial stage) a normal right faltopian tube and
an ovary with a fresh corpus luteum The left adnesa which
were i the hernial canal showed a rudimentars tube and a
bean sized ovotestis the small rudimentary tube covered
the te ticular tissue lthe a cap There were no \ rav or hor
monal abnormalities

The second pattent aged 15 w1s chromatin negatine amd
showed a dysplastic type (masculinism) The somatotype
was 442 and lower 1  ynandromorphy than the average
442 Enternal gemtalia corresponded to Overzier s tvpe IT
Internal genttaha consisted of a walnut sized uterns with
normally plrced but thin tubes In place of the nght ovary
— ) Det he 1ed Weh sch 8 180186 N1 1957
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2 germmad fold as thack 2s 2 kmtun,, secdhe whih In
Sically provead to be 4 tudimentary avary The e 1 e
ved 4 morphologseally  sslar germanl plate but
ed to ns lateral pole was 1 cherny ~weit te 1 with o
sphistie epidy s Lriary oxerction of ganad 0 g
noncs was marhedh ancren ed bot that of the 17 ke
oy wrsnermal N\ ey stadie howed no abnornobu
he appearince of the gentahn of both hermaphs v hite
rpreted along the e of Overser  the rv ot
permanent inductions The hormomal stivaty of the
wls does nut ~eem to determme the pssahic onuntan n
e hermaphrodites  Tins s miffucacad more by enetn
or  <poial surrownding,s and apbrin g The auth
ents behaved accordus,, o therr rernng shoned n oo
tne hehatvior were mtrovert 1ndd had no apparent tm
1l conflicts

‘herajtatically the final aov 24 yoament hoold not b
ded by somance and morpholo e state lone but af « Iy
chologie factors sexual nclmation and the patient &
3 Thercfore w the first patent who fnd functu nmg
nal femnle genptala cosrectine surgery was perf rmed
actitate male adjustment In the secon t patent with fe
le emotional wchmations  the tests rudimentary es
tal plate and enlarged ehtont were amputaterd The en
sement of the rudunentary sagina was postponed 1 1
w more favorable date

Imlateral True Hermaphroditism Twa Cases with Sex
tomatin Posttive Cellular Pattern are repe ried by Tra M
“enthat Joseph H Racfer T timabeth \foGren and T Pat
mstesnt (Unn of Bhmoisy 1 ach had an osotestts an ane
©md an ovary on the other Tigure 6o show 3 nuero
DI section of the ovotestss remoted fram 1 pattent fw,
rds of the t3sue consisted of testrcular tis ve and ane theed
ovaran tissue The ovartu tissue had dense stroma and
a1y unmatuse follicles T hore was rdatnddy sharp demar
tion betw een the vraran and the testicular tissue evcept
One pomt v here immature follicle and tubtles were noted
e by side The semimiferous tubule were small and vadeh
ittered bug cellular There was no spermatoenests In the
™ Pé 00ets B¢ 1987
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testicular part of the section were cleftlike structures Ined
by cubordal cells resembling the straight ducts of the testis
Farther from this were ductlike structures lined by coluntnar
cells that resembled epididymis The fibrous stroma of the
testis was faurly cellular m areas, but no defimte Leydig
cells were recognized

In these patients the gemtalta were developed along fe
urale lines except for the presence of the phallus m both and
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of a urogenttal sinus i 1 In nether was there evidence of
vasa deferentia seminal vesicles or prostate Each was sex
chromatm positive and thus the genetic sex was presumably
female True hermaphrodites may be sex chromatin positine
or sex chromatin negative as determined by shin biopsy I'e
male sex was 1ssigned to each child after careful consider
ation of all factors In each appropriate surgery was per
formed on the gonads and gcmtaha

The authors stress that to obtain optimal psychosevual
development patients with mtersexuality should be studicd
dagnostically m miancy >0 that defimtive unequnocal as



RLCIRODUCTINT SYSTEM 3

signment of sex can be made bufore the gender role
e tablished

True Hermaphroditism Report of Case of the lateral t pe
1s presented by Walter Hughes Cyrus C Lrickson Walter
Fler chmanu and James N Ltteldorf (Univ of Tenucs ec)

In patient 1 a cyshc atrophic ovary was found n the lett ad
nexa a normal left fallopian tube a1 small uterus and an atrophic te

"~

Fg oo (Cort y 11 gh W ¢ 1 ] Fdt 526 669 Ju 1958

18 1 the right sde of a bifid scrotum Figure 69 shows the patient
had bilateral breast enlargement charactersie of a female witht body
uld and external gemitalia resembling a male The patient ai o had
a small phallus hypospadiac urethra and lubia re embling the <cro
tum Shin specimens from varous portions of the body each 1e
vealed 2 male chromosomal pattern Two months after remoy al of the
;mxle organs bifateral mammoplasty was performed Over 8 months
three stage repair of the hypospadias produced a penile urethra The
‘aginal cavity was not removed No hormone therapy was deemed
necessary
M‘S psychologic complications were avoided because

) J Ped t. 52662669 Ju 1958



312 ENDOCRINOLOGY

this patient nas consistently reared as a boy despite the fact
that he had ambi, uous external emtalia from birth

True Hermaphrodite Siblings Tlus report ot true hernaph
rodit1 m bilateral tvpe m sibln,s presented by W A Yt
ner W B Garheh Y | Fmk and A A Stem {Albamy
N Y ) s belteved to be the fir t s the hterature

Case 1 ~—Boy 13 tall <lender well developed showed early pu
ber il male hatr e cutcheon androwd type pelvis wnd shight breast en
tirgement \ wm il testts w o palpable i the lert npum it canal but
1t was not possible to bring 1t down to the scrotum manualhy The
right testis was 1 the scrotum and presented a pea sized nodule pal
pable on the upper pole The pems was of normal 1ze there w1s 3
balimtic 1 degree hvpo padias with 1 narrow scrotal raphe band ex
tending to the base of the pemule shaft Cord structures 1nd the pros
tate on rect1l exanimition were small but intact Bopsy of the upper
pole o1 the nght testts reveated typreal ovaran stroma o tamt,
some ova and developing graffian follicles thit mer,ed with welt
developed testicular tissue Biopsy of the lower pole of the Jeft gonad
disclo ed osariin stroma djacent to the testicufar t1 sue Examid
tion of the pels did not reveal any female structures A kan biop 3
tiken for chromosomal sex determinatton wis nterpreded as con
«iseent with the male sex

Crsk 2-—Boy 1ged 1o months brother of Cise T was normnl on
phyvsical wacept for lous 1ppearing externit genm
taha The scrotum wis mall and Wl defined on the left 1t contained
a small retractile testis and on the right m addition to 4 palpable gon
ad 1 communteating hyrocele wad wnlirect wgumal herma The
pem v as small with a severe chordee nd a hypo<pudine urcthra
ewsting af the peno crotal angle A nodufe removed trom the upper
pole of the right testis was shown to be composed or ov arrut strom
with many ova (Fig 70) A nodule from the upper lobe of the kit
testis showed fypical ovarvin parenchyma and mmmature te ticalr
vssue (Fig 71) On expioratory Japirotonn no mternal femnle sex
organs were found A shin biopsy for sex chromatin pattern was neg1
tnne 1e male Final diagnosis in view of a proved ovote fis onlv on
the lett stde was true hermnphrodittsm unilateral type 1t 1> consid
ercd probable that the remainimg portion of the right gonad nas te s
aad that this pattent 1lso 1s repre entatne of the bilateral b pe of true
hermphrodiism Hypo padias repair 1s planned in a few yewrs and
androgen supplement wll be used if needed 1t puberty or earlier

The authors conclude that surgrcal sexual gonadal separa
tion 10 most ovotestes 1s feanble and fustolo, ically complete
s waw true . the 2 cases reported The findimg of true her
maphrodl!e siblings has gneen indirect support to the ge
s m their coutroversy concerming the cause of thus

netct &
condition
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GO~ \DOTRO! H1INS

Uninary Excretion of Interstitial Cell and Follicle Strmu
lating Hormone Activity during Normal Menstrual Cycle
w1s studied by Janet W McArthur Jane Waorcester and
Francis M Ingersoll (Boston) Changes i the day to day
escretion of interstital cell stmulating hormone (ICSH)
were determined quahtatively throughout 17 menstrual cy

4 ER GE DRVIAT OM OF NEAK LOG
TESTIS AND VENTAAL P QETATE wEAGKTS

4
f
4

oS e e P —d a0
BRSO Sy [T o T s Ceo T
s s 83 3 23 seatesaszy

[ Sy e APtz 4
bRl s Cetie] 3878 Sod tBuT N A
Do € 0 08 cE
oon 5 [ -

s &t fomm s
ttsad ot fy cteweeht + eahe I (Cuttey of U \etha J W
£ 1] Cin Endoc T 18 1186 1201 No embe 1958 )
cles 1 13 normal adults by a techme depending on repar of
ventral prostatic atrophy i the hypophy sectomized tnma
ture male rat Changes m the excrenon of follicle stimulat
g hormone (FHH) were ¢stimated from conconntant
changes m testicular waght

Composite curyes were derned by summating the avera, ¢
deviations from the mean of cach mdntdual cycle accordm,,
to (1) the days of the cvcle (2) the days precedmg or fol
lowmg the day of minumal basal body temperature and (3)
the day s before the next menstrual persod (Fig 72) A stnh

7 7 Cin Endon L 18186301 N embe 1958
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g paralfelism was noted betw cen the changes m the v fits
of the ventral prostate and testis 1t appears that the cyede 15
chractersized by (1) erratic and wath one exception s,
whcant fuctuations m both 1 SH and ICSH excreton dur
g the fotlicular phase of the cyele  (2) ncrense s duvef of
excretion of both hormones which begins and may possess
bologie sigmificance before the thermal sudir the levels 2t
taming statistical signficance the day after the thermial nn
dir and remaming appreciably above the brselue for 4 dass
{3) a progressne trend downward whsch reaches symnf
cantly low levels toward the close of the luteal phase and (3)
a subsequent trend upuard durtng the premenstruum which
fagds to attasn statistical sy mficince

The quanttatne relations between day 1o day xanations
m the weights of the ventral prostate nnd tests were eam
wmed by }e § regression eq expressing the com
posite chan,e i prostate neight/umt change w testicular
weght

Tt 1s concluded that the normal menstrual eycle 18 charc
terized by (1) a mudeycle peak period of I SH aud ICSH
exeretton during the early phase of which there 13 a change
1 the ratio of ICSH to FSH and a transient preponderiuce
of ICSH with onset of the mideyele peak bemyg closely re
lated m time to the sluft m basal body temperature (23 a
tate Jutel trough followed by a rising trend in the exeretion
of botlt hormones beginnmg, toward the end of the luteal
phase and contimung mio menstruation

Studses on Bulogic Characterization of Human Gonado
trephins  1II Comparison with Sheep Folucle Stunulating
Hormone by assays using the simualtansous re ponse of the
uterus and ovary of the stact rat was made by 4 Albert and
Sturtey heth® (Mayo Cliie and Founl) The prrametors
of the as<ar s show ed that the ovarnan 1o posuse to buman m
twtary gonadotrophin (HPG) wo  three times that
folticle stimulitin,, hormone (T'SH) uand the uterine re
spon ¢ to HEL was two and o hadf ties that to FSH The
dose ratws showed that HPG was twice as effectne as FSH
s nduemg secretion of estrpgen The ovanaa respanse ts
both FOH and HPG was a hinear function of the log vt the
4 e The uterine respouse to HPG also was a hisexs tunce
TURYTELE B ds 11322 N be 1wt
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tion of the log of the dose but the response to 1 SH was fiot

It was concluded that HPG 1s not 1dentical with FSH and

that the widespread u<e m clincal literature of the term
wrmary FSH  for an assay of HPG 1s incorrect

Bioassay of Various Gonadotrophins was petformed by
Michael Apostolakss and Klaus Dieter Vorgt® (Hamburg)
Sheep mterstitial cell stimulttmg hormone (ICSH) human
folhcle stimulatmy, hormone (1 SH) human menopau al
sonidotrophm {(HMG) pregnant mare serum gonadotto
phun (PMS) and human choronic gonadotroplun (HCG)
were tested by ventral prostate werg ht mcrease tests m 10
tict (VM PV ) and by pophy sectonuzed (VPWH) mmmature
rats ovartan weight mcrease tests (OVV) mn mtact immature
rats (with or without 1n HCG av, mentation do e) and the
wenver finch test (WF)

Tor ICSH and HCG the \ PYH test s the most sen 1tive
the V PWI test however gives almost as good results when
used 1n assayng HCG and 15 much less time consummg | or
PAIS the OW test 1s more sensitive and accurate than the
M PWI test respondmg over a wider dosage range Human
menopausal gonadotrophm was tested only by the \ PWH
test to ascertam its ICSH Iihe netvaty Threshold duses of
the fore omng gonadotrophius m the WF test were deter
mned With the HCG augmentation test human FSH
showed an activity comparable with that already reported
for tmimal FSH Preliminary investgations op HCG recos
ery from human unne reveal the superority of the \ PWI
test when used for tlus purpose 1 he recovertes were equally
good after kaolin abserption and alcohol precipitation

Clhinical Routne Method for Quanttative Determunation
of Gonadotrophins i 24 Hour Urine Samples 1s described
by Svend G Johunsen' (Copenhagen) The method 1s ba ed
on the extraction of substances with gonadotrophic actrvity
from 7 tannic acsd precipitate by means of ammonium ace
tate ammomnsum hydroxude alcohol mintures Hyflo supercel
15 used to support the tannic acsd precipitate as a thich filter
cahe on a Buchner funnel The filter cake acts 15 a column
for countercurrent differcntiation and elugon The equip
1 854€8 May 1958
33 l‘bt:l_ ‘nh‘m 88
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ment nceded s sample ad mogpasine and the method
rapid and well surted to chmaal routine a1y~ nonspeeiat
wid Ihboratories

The extracts contin soverad umes tovs et smatenal than
hy v ebtaudl w othes methods are devoid of v and pro
tesn bound tannie ackd and are aghhy oluble 1ad free from
wtrogens and s, mensing substinces The tunsesty of the
extraces for mnrtere nuce w dow md the meothod aHows
the same quich procedure to bt apphad to specinsens with
ph or low tery

hecoresy ovperments and repaatal as s on pools of
urine reveded a huph degree of con wteney of results In 2
<ubjects 4 remarkably coustant geonadotrophm excretson
1ot dav to dhy was fonnd with this method The anthors
“nnLest thit the day fo d1y varatian s gonadotrophin ex
ereton reported by others may be attnbuted 1o wrrers w the
« traction methods ueed

Chorionic Gopadotvophin m Hydatsdd Meoles The
cunve of human churionic gomdotrephir (HCG) 1w plcen
tal tissue throughout gestition closch resembles that of
HCG 11 pregnancy serum of uriue mdicntm,, that the level
of HLG 11 these fhads probabhy reflcets the redease of the hor
mone by the placenta The pathole,w transformation of the
chorian huown as hy datidiform male ¢ frequenth —althowg b
net imarably ~—assocsated with greatly elenvated serunt aad
urmary levels of HCG 1 Diezfafusy L Nl son and
A Westman (harohinsha Hosp Stochholn) studied the
voncenttwon of HCG w14 venfied moles and compare
the recults with the e of 11 plactutrs that were obtamed
from 1ppareatly healtly 1bortion <1y 2t vark w stages of
atstation

In pre.nncy the peak period of mgh HHCU concentration
v Bt Froms the Sthomonth of pregnmey onvard the ph
cental concentration ot HCG ¢ badew 20 LU f/Gm timspe

Seme of the moles had HCU comcentratons far above
thise found vt normal placentt  When the loganthme »f
phicental HCC concentration flog 1L /Lm wet weight)
were plotted s amst the length of the foius {ar wenstraal
vy o statntieally vahd strught tme condd be deawe The
T T de 9l 1 1058
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regression of log concentration HCG agatnst length of fetus
was highly sigmificant When the log potencies ot HCC m
moles were also correlated with the approximate menstrual
age and related to placental estimates (Fig 73) the Iines
delineated the fiducial mtervals within w hrch 9362 of normal

B9 om oy tes
40

H fo_ 5 20 35 q0_ Jsemi g f 0%
z Fd F:2 T T OB L mon
™ot g2

Fg 33—hg foit tlc ent tn(og TUGm tw 4by) f
humad ¢ ncs  d o EG) &t | PR, /(l-en Mg
v gl mbuted sy = 640056+ whe x Ingthof tm ter,

d¥ ~1gcone ntr ton of HCG Broknl es b cal ng b whh
95% of ndi d 1 s r ults dtofall S1d is d ote T
aee” s mamatenmn (Gt RSN, B el e
18137147 1938)
placental concentritions might be expected to fall Plicental
HCG above 1500 IU 1s unlikely Overlappiny betwen
placental and mole HCG values entirely disappears when the
moles are arranged according to the length ot gestation
With advaneing duration of pregnancy urmary or erum as
say» of HCG offer a constanth mprovin,, ad in duferentinl
diagnosis of hyvdatiiform mole
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Conror aF GosADOTROI HIC SKCRS TION

Direct Effect of Estradiol on Pars Distalis was studied
b5 ko eand ] 1 Neban® (Lasy of Melbourne) \ micro
wgectar techme was used to snfnse with esteadio] male rate
that had heen castrated for 7 8 months The mfusion was
made dicectly into the Wypophy<wal fo 52 just autéde the
hypophivssal fossa or subcutaneously Infusion of estradiol
directdh nto but notoutside the hiypophysial fos a depresced
the castrate changes m the gopadotiophs of the pstustany
over7 10 times more than did the same do & when ghen sys
temsealh A graded sesponse tram the anterior ta the pos
terior edye of the pitwitary was sometines observed when
estradiol was mfused wto the antesior edye of the nvpophn s
2l foswa

The ¢ results suppart the theory that estradiol by a direct
effect on the prtutary and influences gonadotrophic hormone
productiom aud release

Early Puberty Related to Cerebral Tumors Marcel David
J de \juraguerra and A Bons* report 1 case due tu chort
epsthelioma of the pneal bodv confirmed at avtupsy and
other ca e5 observed chiucally
Casg } —~Bov aged 7 years 8 months was hosputalized e batte
Lun to dow abnormally rapid growth B months before with rlevet
opwent of the pems pubic bair and deepenmg of the vewee Shorth
bete re admusswon he had ha 1 uneaplamed teter for 8 dass wluch re
portled ro antsbioties  Atter a vacomation vomuting heatiche and
somnofence hal appessed Intracramial pre sure wa evdent o 2l
assion Tlood supar tevel was 332 myp /100 i wrmans 17 St
terords 19 mg /24 hours prolan B w the serwm vee 200 o\t hat mne
estrogen 124 a2 /24 hours {level ot a pregoant womian at 6 ueeksy
Nray  fthe hull showel lecttosficat 5 of the qua irtlateral lammn
2nd ©umanra of the pmead Tepion Ity et 1 the nudline Tn
ceplialo,raghy showed difatan o of the hit el « nevicles and e
treme difatatton [ the 31sentricle with + 1 myox sorch st m tront
£ the posterior 1975 Anattempt was ma ! 1 romove the tumar with
radic wine goit Immedsate re ults wese tworable but tater maly,,
nant exten 10n ¢ the evelid and evidence ot v1i ceral metastases v 1
note t He dsel  months after appearince of the first cerebral 1 4
Autopst showed the pineal tumar and cerebral palmonars
and hepavie mein 1ases The pineal le 1 n remaned focahize e e
sete peduncular region and seemed o be rewracted By the rah p oo

TV 01 T Foe IRV S 350 A0 D be
PRS- A P T 937 *
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ettect Semal sections of the 3d ventricle showed no 11 1on of me
tastases Recent humorrhagic metastises were noted i the left pre
{froninl region the paracential lobule and the ocopital lobe  The
pnedl tumor wis classified as teratomatous but the mietistases
showed chorioepitheliom

The other cases were all m boys Early puberty occurred
m ainn imbecile a,ed 10 who had had com ulsions 1 mfiacy
but envephalography showed only sh, bt veatricular dilata
tion with no evidence of tumor Sudden raprd growth and
puberal changes appeared i a bov aged 11 dunmy, recur
rence of a meduliob istoma that had been operatcd on 3years
previonsly Precocious puberty 1ppeared 4 month before n
tracraminl hy pertension due to a tumor of the po terior por
tion of the 3d ventriele m a boyv a,ed 7 Larly puberty and
diabctes mnsiptdus occurred m 4 boy aged 8 1 vear before
mtracranial pressure symptomatic of a tumor of the 3d ven
tricle was noted Rapid growth without puberal 1.us nett
Ssynmiptomatic of 1 tumor of the pmeal regron m a boy 1!.’?(] 5

These expertences and a review of the literature lead the
authore to conclude that there are three different 1 pes of sex
ual precocty of neurolo,ic o, m with supposediy dirrerent
mechanisms (1) Puberty of hypothalanuc ongin 1 caused
by exaitation of stimulating centers of the anterior Iny pophy
s1s or by destruction of hypothetic structures wluch whibst
them as observed m sntections hydrocephaly tumors of the
3d ventricle wnd some epiphy sial tumors The normal histo
log1c appearance i almost all venfied cases sug,ests 2 direct
mfluence of hypothalamic sexual centers on the gonads but
some recent obseriations hive demonstrated a iy pophysial
relty by merease i follicle stimuliting hormone 1t fea tin
some cases (2) Precocious puberty of epiphy sl ortgm m
the malc 15 of uncertain mechanism—suppre sion of a hvpo
thetic purely endocrine secretton or removl of neural mht
bition by the dicncephalon 1ud hypophysis or ot 1 direct
mhbition of the gonads by the epiphysis (3) Teritomntou
hornonie secreting tumors of the pineal region are a reahty
and the mechanism 1 certun

Tt should not be surprising that uncertamty 1 encoun
tered 1 study of pathologic puberty smee many que tions
remam about the mechantsm of physiologic puberty Onlv
detailed study of additional cases sneludmg el tron of
cewnal stimulants nd derivatives of sexual hormones them
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sehes and mnute anatomee myestigations will ultintedy
re ohve thest problems

* {Suice straceanal lesions of all orts can {roduie privnious pakerty
st 1s not char whether the eacly puberty associated wih mtracranial
chorocaramomas sfiont 1 be attribute | to hormanat actevity of the tumor I
have sean only one such case and 1 ot there was no cloe as tv whether
the site or the hasmone was responssble —Ed }

Hormone Excretion in Precectous Puberty t Girls 1] pa
tients aged 7 months to 10 ye1rs was compared with that
m 15 normal controls aged 310 by h D Bulbrovk T €
Greenwood and A H Snarth (London) In the 11 normal
gisls no estropen was detected i the urme with 1 escep
twon gt aged 7 who exereted 29 pg /24 hour In irls
over age 11 who had breast development and pubse haw bat
who had sot menstruated measurable tounts of estroen
were found {2971 u, /24 hours) Lstrogen excreuan 17
hetosterard excretion gonidotrophun excrition and the grad
m,, of the va,mal surears of those with erly puberty are
shown m the table

In contrast to the controls 9 of the patients were txereting
estrogen sbove T g /24 hours In 7 patiente positive vag
114] smears were correlated with the findmy, of € trogen m
the urine and 1 3 pegative smears were corredated wath ab
sence of estrogen In a paunent aged 7 months 1 negatne
smiear was obtamed m comyuaction with 186 pg of unnary
estrial whereas i a patient aged 6 1 posttive vagnal smear
was obtaned but no estrogon was detected m the nnme M
though the number of patients was too small for titmtical
anmah st there appears to be 2 good aswotiation betw cen the
vagmal (viology and estregen outpur althou dt the latter
ts fow (2068 pg total estrogen/24 hrurs)

1 he results wndicate that mrls m whom cest un of the vee
ondary <exual charactenstis advanced grewth breast de
sefopment and pubic hair hate developed but w0 whom
repular menstrual cycles have not been established the ex
cretion of exttngens 15 much do « than that m adult women
It = not haown whether the estru gen excreted by girls with
precaaous puberty 1s of adrenal wnd/or ovanan ot 1
tro,en excretion is neverthele s alimost certainly greater m
this group than m normal girls withont any sigus of ap
proaciung puberty A dramatic nise 1 estrogen excretion
UG A B D Chidhood 3395300 A aut 18 3
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ocetts with the appearatce of regulas wen trual oveles
undoubtedly of ovarnn ongm  Therefore  estrogen 17
ket { e gomad hn wns carrred out
on single 24 bons specimens are not dagnostic of precoctons
puberty because completedy normil salnes 1re uot mcom
patible with the dugnusis Nuavestheless the re ults clearh
show that estrogen excretiont sz usually ra ed wbove wontrol
levels assecsated with a positing vagmal smear

A more sensttive giethod than s new asatable which
coubd differantne wath cortamty between coutrol Ievels and
e small amounts of cstrog en generally found 1 prevccous
puberty mr bt be of dagnostic use Lven wath the pre ent
method of Brown the results are useful ¢ peciath w con
junction waith the {7 Letosterord values because 1 1, rums
pathotogie condition 1 the .0 vaus or adrenal cortice  enssts
the figurcs wil probably be lngh re well wactunt the adult
range This 1s untikely m pricocious puberty exxept when
the peripis are v el} establisked snd ot mfrequent

* }The methods ¢ el huze ate among the very Leet naw wafable Tuen
0 s the guthers propesly pomt oMt amounts 1 the urme of fess thant
58y yer estr yenie compound per day cannet be measured with any degree
3 avewracy Of fartcular wntere t and s distner contradi tin ta carhier
regarts ts the tack  { pona lotroplas i the urime of patients withs whiopatine
eensutubonaf ¢ iy thalantse precoctous pubserty ~Laf |

Covapiz Homwonss

Gestagentc Hormones 1n the Orgamsm are & cu ~ed by
Josef /wder® {Lmy of Cologne) Progesterone 1 not the
euhy naturally occurnng stermd with gestajemic winas
Inocf s metabolites A 3 ketopregnene 20z ol wad A3
ketopregnenc 202 of (Thg 741 hve hown br Togid actsssts
31 both the Haat er Torbes and Clasberg to ¢

The cocurrence of gostaaens w the npe folbide about 2
day s bef e Cvtataen s evudencd that the e teror ¥ are pro
tuced e the human ovary betore cvulation The I hest
contentr itk n ¢ f gestagens in the corpus huteuns s produced
Between the 7th and Bth days after ovulttiane The relqtne iy
T, h amounts of _estagens pre ent m the platenta by the 21
moath of pregeancy are evidence that the organ gliys an
early role s praductron of these compounds 1 herr total
ameunt mercases from the 2d to the 10th wonth,

¥ preg
THU A E R B6%% Orbe 1957
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Proge terone 1s mactnated munly m the hner and to a
le er de,ree m the hidneys and penipheral tissues such as
muscle Metabohtes are c\cereted from the Iner via the bife
and the hepatic vem and through the latter route mto the
unie  \wmal experiments indicate an enterohepatic cirey
fation for progesterone

At 3 Ketopregnene 202 OL and A* 3 Ketopregnene 20,
QL Two Naturally Occurring Metabolites of Progesterone
Isolation Idenmufication Biologic Activity and Concentra
tion 1n Human Tissues are reported by J Zander T K
Fotbes A M von Munstermann ind R \eher? After e
traction and distnbution between vanous sohvent  these
compounds can be 1 olated by paper chromatogeaphy i a
70¢ methana) n hexane system Both have been ssolited
from human ripe follicles corpora Juter placentis and fat
tissue and have been shown to be metabolites of progester
one Af3 Retopregnene 202-0f had one half to one third the
progestational activity of progesterone and A* 3 hetopreg
nene 202 ol was one hith to one tenth as active Both com
pounds hase pregestationil actnaty by the Hooker I orbes
and Clauberg tests and are therefore to be rejarded as
gLestagens

Both 1somers but chrefly A* 3 Letopregnene 20z 0} are
present 1n placentas between the 2d and 10th months of preg
nancy The values indicate an average placenttl progester
one A* 3 ketopregnene 20-ol fraction ratio of 58 1 Proges
terone ywas detected m all of 7 follicles obtamed ) or 2 davs
before ovulation In 6 of them the combimed ¢ * 3 ketupreg
nene 20-o! fraction was also found In 25«1 25 corpora lutea
of the excle the A* 3 krtopregnene 20 (1 fraction was pres
ent

Onlv progesterone w1 detected n the corpu  futeum of
the 3d day of menstruatim ¢ proe titicnal materal was
found m <« lder corpora lutea

In 12 <f 19 corpora lutea of pregnancy the Af 3 hetopreg
nene 20 5l fraction was detected Nesther the concentraticn
of rr ge terene nor that of the A* 3 ketopregnene 20 of
fracuion an the first thuied of pre nancy was igher thn therr

s durtn,, the secretor) |huse of the menstru:l civele
3 Ct Yax 11833733 Ao lisg
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pancy Progesterone has been quantitatively «stimated mn
peripheral blood uterine vein blood and umbtlical v em blood
At term Irom these values it 1y possible to calculate the
amount of progesterone commg from the placenta to the
mother Relatively high concentrations of proge terone 1lso
pass from the placenta to the fetus There 1s some mdication
that the pathwy of Progesterone metabolis 1n the mother
drffers from that m the fetys
It 15 assumed that progesterone develops m the steroid
producing _lands trom acetate and cholesterol The first
CcH member of the group of sterotd hor
1 mones thus produced 1s A pre,
H-C—OH nene 38 01 20 on The latter com

paNVs pound 1s transformed nto progester
I one by the enzyme 3, ol dehydro
\: 4 genase The enzyme 1s precent m all
7
o S S T T
a
! 3 Retopregnen 20« ol 178 6835 0 ¢1 x;sj7)

CHy  cterord producing organs 1c¢ the
HO—C—y ¢orpus luteum placenta tostis and
| adrenal cortex and 1s absent from

/\'/\ All other tissues 1t has been hown

| A= that testosterone may be trans

[ formed into estrogens by enzymes

07 \F of the human ovaries In vivo studies

1 3 Retopregnen 20 7 o] have indicated the trainsformation of

cholesterol wito estrogen m the hu

man bodv The authors ssolated A androstene 3 17 diane
1 sterotd with androgenic actnity from corpora lutea

All these observations scem to mmply that bosynthests

generilly occurs along the same hnes m the varous sex

hormone producing tissues The predomnance m the produc

tion ot certam hormones by certam tissues and under vart

ous phy 1ologic conditions s probably due to quantitative

and not quahtatrve differences in the function of the re pec

tive enzyme systems Thus the formation of gestagens

andro,ens and estrogens need not be considered 1ny more

as different biochemical processes but may be viewed as

mterdependent biochemical functions
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ptsterone may offer chues as to the funcuon of vrrous por
s of the progesterotie molecule \coste On appears to he
4 good progestational compound with mymmal wudro.cn
sty Nilevar® appears to he the best anabolic agent Norfu
tn and Laoyvid demotistmite good progostatios 2l actinats
with mmnmal wabolie effert

* {Brcav e of the mulbplesty of thar hormonal actic s 19 portesto e
one dernatnes may jroguce unucual endumetrial attern 3t o of gar
tew! v mportance that the climoun and pathafogast be famifrae with the o
13 avoud nmeces 3ty hysterectormes —}

Catabolic Effect of Dihydr y 1 and Anabolic Ac
won of 17 Ethyl 19 Nertestosterone on Uptake of Radiosul
furin Healing Fractured Bone of the Rat was miesti ated by
K howajew &? (Unn of Abertad 1he techme of measir
mg uptake of radiosulfur (5®) w3 healing fractured bu
merus of the rat 1s based on the ¢ tablished obseryvation that
the selectne deposiyon of radiosplfur i certam bissues s
due to the utiization of ulfate 1ans i the sy wthe < of chos
drowen sudate present w the connectss e esue gromml sub

tance wud m the collagen Previous vorl has shown that

cortrsone mmbits and 17 ethn] 19 nortestosterone (N\ite
var') stymulates production of certam mucopoly sacchandes
that are essentsal 1 collagen fibnllogenesis and that syram
cally mcorporate labeled sulfate Larher work has also shawn
that Nalerar® but not testosterone propionate strunulated
radsosulfur uptake m {ractared rat lumert

Mernop —\ closed fracture of the riht humerus was pro luced
m Wistar rats One group received 312 mg dihydrotachysterol in
tnided do es a second group recencl the same and « 1 50 m,,
Nddevar? in drvided do es and 2 third group recenel n therp
After 31 echs of trertment 00 pe rilesutfur vas angected sty
perttonell  The rats were halle U 24 hour 1ut ¢ Uptahe 08 S was
tecorde 1 3 the ™t o of « unt per maput sr e fractured hen
ard ovar th ntact bone ¢ F /1

fhere was wgmficant decrevse m the 171 ravo m rae
treated with dilnvdrotachysterol « compared with the un
treate d cuntrofs Symultaneou  troviment with dihydrotach
ystercl and Niesar® off ¢t the catubolic effect of dihydyc
rachysterdd agmificanthy The tubitory effect of dilndr
tachystersl ottt sue repar was comparakle to tne 1chien ot
tortisont In other experiments the author fcund that the
simultaneous treatment of anvmals wath \tdevar  tad with

Y a1 BU9I3 My f053
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However most of these corpora lutea of pregnancy were as
sociated with pathologic condttions Nerther progesterone
nor the A* 3 ketopregnene 20 ol fraction could be tound m
uterine muscle or mucosa withm the linuts of the method
used \ compound was found m placental blood which was
probably sdentical with A+ 3 Ketopregnene 20 ol

New Comp ds with Prog I Activity Review
Demcthylation at the 19 position of ethinyl testosterone m
€reises in s progestational activity Four dernved com
pounds the 19 nortestosterones are discussed by Fillmore
Buchner and Walter Herrmann ¢ 1he compounds are 17x
methy [ 19 nortestosterone (Neosteron) 17z ethy! 19 nortes
tosterone (Nilevar®) 17x ethinyl 19 nortestosterone (Nor
lutin) and 172 ethinyl 5(10) estren 178 ol 3 one (Lnovid)

All 4 compounds g1ven orally have greater progestational
actnaty than oral progesterone and ethiny! testosterone n
estrogen primed rabbits There 1s decrea<ed actnity with
pirenteral adimmustration 1n some istances to level les
than that of progesterone In humans all are more effec
tive orally than progesterone Neosteron bein, 150 tines as
potent Wathdriwal bleedmg occurs with all 4 drugs m
estrogen primed women but 1s difficult to evaluate since 3 of
the compounds are known to be contammated with estrogen

Neosteron and Nilevar® show androgenic actrvits which
m humans 1s somewhat less than the actinty of testo ter
one Despite their poor androgentc activity however all 4
drugs exhubit profound anabolic and myotrophic effects m
anmals and less so m humans

The compounds have multiple actions m preventm., con
ception mchuding 1nlubition of ovulation (1 humans and
anymals) possible direct effects on the ovary and perhap
some dama,ing cffect on the zygote

All have some 1nherent estrogenic activaty 1 addition to
the estrogen contamuntation In ammals the compounds ex
Inbit yonadotrophin mhubiting activity and tlus appears to
a lesser eatent in humans

At present the compounds are probably more ymportant
from the standpomt of their chemmcal stsucture and the po
sibility that their small variations from the actnaty of pro-

T 1 J T L& Med 0446453 1 1558
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athic osteaparasts In contrast with the 2 patrents with
erme oateoporosts he showed no sigmficant mitrogen
aldium retention aud body werpht decreased However
er continuous norTPP treatment he became compictels
aptomatic chmeaily Several studics on the semen dur

protouged norTPP therapy revealed no change m quan

or qualifs of the sperm or m the Leydi, cell funetion

he etfect of norTPP v studied 1 7 patients with mop
ile metastistzing breast cancer > had bone me tastases
saverage weekly dose of norTPP was 30 100 m,, Objec

remissron ocenrred w4 In 2 complcte relief from pam
rease m phosphatise values and weg,ht un occurred
bn a short tme Combmition of norTPP and a
apy produced the best therapeutic resuits Nowe of the
wits showed signs of virhvm The chanees for iy percat

na are much less with norTPP than with testosterone
one of the wthers patients who at o had hidney msuf

ey the previowsly mcreased blood calcrum level de
ased under norTPP wedication with normahzaton of
nonprotem mitrogen vadue wdicating a renotropic effect
Img to nereased tubular reabsorption

Antiandrogenic Activity of Syntheuc Phenanthrene was
died by Lowell O handall and Joseph ] Sehtto {\utley
J} Thus compound 2acetyl 70w 12344a4b4679
10a dodecahy drophemnthrene (Ro 2 2739 his a super
al resemblance to progesterone {F1,, 75} which alwo
uts the andro,emc and myotroplue actimty of testo ter
Rats were ¢rstrated and 015 mg tewtosterone propenate
sesame o1l way myected  ubcutuwon by datds for 7 days
+ 27239 dissolyed in = ame oil was mjected subcutane
sly m dases of 017 03 06 wnd 12 mg mto the rats re
wing testosteronc Thus the ratio of androen ta antan
open w the viniow grovp was 1011 121 4andi1 8
wToup of tontrols recened ho 27259 done madose of 12
Z ancther graup recened only saline The rats were hilled
hour ifter the st 4 e and the weights of the enunal
steles prostate and levator am muscles were comy sred
sh smlar weights i rats recenmg gnly testosterone Ls
ofeme Actvity o mersured by owpectin, ho 2 7239 alone

TG F fe 8 93695 M 193
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cortisone resulted in an F/I ratio which was close to normal

The data confirm Selye s Teport that diliydrotachysterol
and corticotrophm are catabole as far as bone and cartilige
metaboltsns are concerned and also his contention that some
androgenic steroids offset the catibolic action of dilydro
tichysterol Chimical apphicition of \alevar® n preventing
the dihy dratachy sterol mtoxieation syndrome remaims for
further exploration
> 1The compound 17« ethy! 19 fioftestosterone has been reported to exert
a_pecific effect on calerum metabohsm  Plum and Dunming tound 1t more
effectrve that te tosterone Propronate m producing calcium retention m
patients with hypercalciuria subsequent to acute poftomyelitss —Ed |

Chmical Expertences with 19 Nortestosterone Phenylpro
pionate {norTPP) are presented by H Nowahowsht and
} Paraant (Hamburg) In ammal expersments norTPP
showed mamly metabole and only munumal androgene ef
fect It has been claimed that ity progestational eftect m the
usual doses of 0 100 mg /week 1¢ neghgible m human be
mgs The authors 1y estigated 1ts metabolic and androgentc
effect an vartous diseases

The effect of a single njection of 100 mg norTPP on m
trogen and caletum balance was studied 1n 1 woman a,ed
37 with Cushing s syndrome due to an adrenal tumor and
severe osteoporosis of the entire spme The balance studies
began 8 weeks after adrenalectomy  After the mjection she
showed mitrogen retention which lasted up to 18 days and
reached a maximum of 7 Cim fitrogen during a 3 day period
The previously negatne calcium balance became¢ positne
and the calaium retention mcreascd steadily reactung 327
my, durm,, the last study periad

Nitrogen and calium balance studies were made m 1
woman aged 28 with early eunuchoidism Ataged 1crnto
pharyngioma fad been rcmoved which led to b ence of
wonadotroplm production The spime showed severe 0stco
porosts A single ijection of 123 mg norTPP cauved con
siderable mitrogen retention and weght gam of 17 kg
withm 16 days Calcium retention was slso detimte The of
fect of the s, Je myection lasted for at least 15 dav

Simular mtrogen and calerum balance studies were done
after a smgle norTPP mjectron 1n a man aged 34 with

'_’T‘__n’m),,,,d\\hnch 83141141 A g 1958
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ularly induced hinpted wascalintzatien Allopregnan 21 of 3
20 dwone acetate 1 ethanol or 1sopropuol seduced the per
centage ot eggs hatching and tended to be differentiatiy le
thal to female embryos Use of 2 methyl 3 etlyl 4 (pam
sv1) b AS cyclofienene 1 earhonvhic acd m oelunely low
dose showed & was partally effectne sn snduang fenize
tion Two 19 nor steroads had wo androgeme or cstrogensc
effects a thard 17 ethip ostra 30 diene 37 diol diacetasc
at 1 hugh dose was Jethal 10 all embryos A bauted percent
age of masculimzation was wdnced by 17 methy} testoster
one progesterone and A pre,nenolone 1he coshicosteronts
exeept for 1 deby drocortisol at Yow dose were lethal to all
embryas n the doses tested

1 number of the femmized male clucks returted 1o sor
mal male appearance with sperinatogetiesss by age 16 weeks
Right orcluectamy did not prevent return 1o wale appear
wnce The other testis was stenie or had hinuted spenmate
genests Right gonadectonnzed birds fed on a regular diet
Plus diethy Istitbestrol masntained the appearance and behay
10t of females but the left gonad was stende  wud conld not
be stumulated by mammalian gonadotrophsn 1dmuustration

Lstrogens appear to act dircetly on the wwllertan duct
rudiments The effects 1ppear 1o be lang term as the 1u
dunents develop ceveral days ~fter absorption of the estro
Hens Masculmzation of the female has not been accom
plished as casth or to the same extent

Mascultnization of Female Fetus Assowated with Admin
stratron of Orat and Iwtramuscular Progestins durmg Ges
tatson. Nouadrenal Female Pseudohermaphroditism There
are few reports of female pseudohermapliradatinm nat asso
aated with congetutal adrewnt hyperplasta Lavi~on Wil
tans Howard W Jones Jr Gerald H Holman and Robery
8 Stunpfel Tr* (Johns Hoplms Ussy ) report 17 case
of ferales born With partal masculinuzaton of the exrernal
gemstaba {entarged phallus with or without arymmg de
grees of fuston of the Mbroscrotal folds) and add to the « 4
sumilar cases from the fiterature Dhagoosts was establ fud
by tmdmg fewale ciromatin patterns low exeretwon of 37
Le osteroyds and sbsence of progressive unhzation Fplor
ST O Ear (1939 63 15
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and combined with estradiol benzoate into weanling female
rats daily for 7 days at the cnd of which time the uaterus
weghts were compared
Inthe I 1 ratio of testosterone and Ro 2 7239 the <emminal
vesicle hypertrophy was tnhibited 46% the prostite hyper
trophv was mmhibited 26% and levator any gronth was m
hubited 18¢, Increasmg dases of the salubitor bad greater
antagomstic powers and the degree of mhibition was I
early related to the log dose mdicating a competitne an
tagomsm between Ro 2 7259 and testosterane

Effects of Various Estrogens and Steroid Substances on
Sex Differentiation 1 Fowl are documented by Gregory
Pincus and Thomas F Hophuns® (Worcester Found for Ex
pertmental Biology Shrey sbury Mass) who u ed Seltzer
method for medication of mtact fertile chichen eggs The
pernted end of the egg 13 dipped 1 1 solution of 2 steroud for
5 20 seconds and then returned to the hatchery Solutrons of
diethy Istilbestrol m ethanol and 1sopropanol were succes ful
m productng femimization of as many as 95455 of genctic
males (gender bewng 1dentified by a sex lurked head spot)
The percentage of hatched genetic males showing femimiza
tion at hatchmng mereased generally with creastng con
centrations of diethy Istithestrol 1 the dipping solutions and
to a pomt with mcreased immersion times Mansmal mor
phologic reversions were observed in 1opropatol solntions
of diethylstiibestrol

Ethuiny! cstradiol an ethanol induced significant percent
ages of femmtzation whereas testosterone 1n ethanol irreg

() E fucy Iy 6 11 118 F} ¥ 1953
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studied would probably never have been born without thew
uce  \fter etrhy and accurate diaguo 3¢ cotrictine prove
dures can be wstituted as gecessary  hetrospectiels tap
puars possible that m somie mstices this condition conld
be avosded by using smtler doses of oral proge tm wad de
fernng, of po sible there whmmmsteation untd fter the 10th
weeh of pregranes

Refaxin  Chmwal Review 1 preacnted by Richand X
Sands (Womens Ho p “ew York) \lthough relavin
elaborated be the orvartes durm, pre,naney and has been
<hown to 1ffect certmn aspects of veproduction 1t Af
seents to act in condition= which are unrelated to preguancy
Fins 15 probably due 1o the fact that the action of the hor
mone 15 exesied on one U 1 COMMON~-CONVECING 1
sue Refasn roverses the agin,, processes 1 ¢ tnectne 4
<ue and from thss fundamental physielo, se actnaty i the
1ctions of refanin stem

Relawm 15 bemg used with wod results w the treatment
of scleroderma and many conditsons assoctated with tibro
such as hepatobiltars fibrosis postirradiation fibro v hmph
edema corneal opaaity  befosdosts aud fibrous s ue con
tractures around jomts w muscular dystraphy Sumlarh
<ncour, iy results have been reported i the treatment ¢
d3smenarthier and pertpheral va cular diserses

Too mamy responsbic mnests,ators have repurted that
reliv 1o effectrve 1o arresttng, premature Fbor for ghe o be
a chance obsertation However ats heh that the offec
theness 15 found m premature labor arieng frim ewe ne
irntabality of the uterus probabhy caused by smbalance
of ety and pregesterone It s ynhihely that relrsm would
have any effect i premature bor armng from fetal death
or placental tesions and in abriptio placentae o acadentnd
humurrha, e its use would actually be contramdicated

Manmy obstetricrans feel that arresting, Ibor duning preg
naney and po wbh facibitating and accelerating 1t at term—
two oheerved attins of relasin—arc mcompatible Houw
ever 1t 1 poesible that the anailary hormone bulance the
copcentration cf estrogens nd proge terone may be re
sponsible fcr this
TITE 1M T sssen ] 1w ive
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atory liparotoms revealed normal ovames ind a normal
female gemtal tract although m <ome patients the vagua
and urethra opened mto a common urogemtal smu  In 1»
of these cases the mother had been treated with an oral pro
festn 17 ctlamvitestosterone  for threatened or habitual
abortion Two mothers had recened only mtramuscular m
Jection of progesterone One had been gnen mtranusculr
mjecttons of pro,esterone bestdes oral methslte to terone
Three mothers had recenved mtramuscular proge terone
plus oral progestin and 2 had recenved weehls injections ot
172 hvdroxs progesterone caproate The dosage of 17 eth
mm Itestosterone varied from 30 to 200 mg /dav bat m gen
eral the mothers who e mntants were most ma cuhmized had
recened the largest dose Only 3 mothers had no hr tory of
steroid therapy durmg pregnancy In 2 of these 3 however
there w1s a defimte history of <pontineous muld hir uti m
and acne in previous pregnancies or m the pre,nancy
concerned

Duagnosis a early in mfancy as po sible 1s ot the utmost
importance and rests on the feature mentioned W hen drag
nosis 1~ made 10 infancy the pattents should be reared a fe
male 1Trespectne of the structure of the external gemtalm
The ciuld will develop and mature as a normal female and
menstruation will occur without hormone therapy 1 lastic
repair of the external (eunrtaha can be carried out a mde
cated In 1 case the cliuld had been reared as 1 male until 2ge
12 vears and st was elected not to change s 15 igned sex
accordinglv panhy sterectomn ovariectomy and ma tectemy
were pertormed

It cems probable that the te tosterone or other andrc gen
cros ed the plicental barrier 1nd cau ed masculnization ot
the external gemtaha of the fetus 1 mstances 1 which the
mother wa so treated The mothcrs had <hown mild evs
dence of virthzation In the 3 cases i which the mother
recened no teroids duning pregnancy the cau e of fetal
ma culimzation 1s ob cure Two of the mother had evdence
suggestive of mereased androgen secretion durin., pregnaney

That oral or mtramu cular progcstms may occ sonath
cause partial ma culiezation of the female fetus does not m
dieate that these sterotds should be abandoned m the trest
ment of nbitwl or threatened 1bortron \ast of the patient
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gated N\ ray dosage was 3000 1500 1000 and 200 ¢ \dter
3000 r the vvaries became markedly atroplic v and fol
heles were ab ent and only atrophic remnants of wrpory
lutea and solitary mterstitial cells were noted

The ovanes of the irradiated ammals #o longer had anom
tubsting, mfluence an secretion of gonadotrophins Thiv u1s
borne out by the findings 1n the nontrradiated wimal  the
mary of the latter was hy perplastic because of marhed fol
heular Wy perplasia in some cases the follicles were mark
edly difated and quste often cystic large corpora futea were
present and the vagwmal epithelum shoned mucification
which 15 a sign of mtensified secrenon ot both estrogens
and progesterone

Coaditions sn the zmmals treated with 00 ¢ werc
shghily dsfferent The ova and primordial follicles wers wom
pletely destroyed but more or less mtact atresie follicle
and corpora Juter were present The lhistologic appearance
of the mterstipal cells was normal The endocrine funcnion
of the ovarzes was retasned This was demonstrated by the
findings m the nomrsadiated parabiaues the ovanes did noy
merease 1 werght and the follicles were histolotealhy nor
maf s all but 2 n which there was some suggestion of fol
hieulas hyperplasia

Trcept n 1 ammal condiuous m the grovp treated with

000 © were practically wdentical with these wt the group
guen 1500 7 In the group which recened 500 r damage to
the ovary was not sufficiently severe to destrov primaordial
follicles contanting ova or grawing folliles It 15 therefore
not possshie to dran any conclusion from the Gndings n
this group as to the possible wfluence of wtersttsal cells on
endocrine function of the hvpophy eis

The findings substantiate the vie v that the mtersitial
cells secrete estrogens ™o wiormation was obtamed as to
how lang they masntain possible endocrine actnaty afier de
struntion of the ova and follicles but the findings suggest
that 1t continues only for 1 limsted pertod after degeneration
¢f the granniosa tells

= (Whale smafl duses of x radiatson often produce tansient or ev 5 gy
wa ent amenorthiea ot} ablabon of otaran endoctme function may be
4 fheult 1o ach eve One difhiculty 15 that entensa for cessabion of such fune
41 n are hard to come by T am frequently asked how much » ray 1 geces
sary to Lrodute roenigin castrahon perhcularly s the treatment of 31

o
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Howaver despite the reported alteration of uterme con
tractions ot early Ibor in prinigravidas pirticularly the
retaatn treated patient scems to have less pamn 1s more co
operative requires less sedation and bears labor with greater
equrimity so that relvan could justifiably be described as
2 uterme anodyne The combmation of cervical softent,
and permeal relaxation mduced by relavin plus its 1nedyne
effect should logically result i shortening of labor

The <oftenm,, effect of relanin on fibrosed tissue 1v still to
be mve tigated 1 the treatment of stertlity due to stenosed
cerviy <7 to old pehvie inflammatory disease When pre,,
naney finally results m patients so affected the madence of
cervical dystocra 1s lugh and relaxm ss mdicated to factlr
tate the problems associated with this state The cftect of
reliam on cenvical problems 1ssoctated with breech delnery
15> another mdication which should be investigited

In view of the anmal orgm and protemn like naturce of
the hormone the possibility of anaphvlaxss must be hept 1n
mmd However generally towicity 1s not an smportant fea
ture ot relaxin therapy

‘Experimental Evidence for Existence of Uterine Hor
mone Hhsterectoms m ribbits causes degencrition ot the
ovanan follicular structure and development of the mter
stittal bady B Teaney ' Parker Jr and § L Robbins!
(Boston City Hosp ) report that these ovarian changis
were prevented n the rabbit with binechly mections
of an aqueous extract of human uterus for 12 weehs after
hjy sterectomy

Trom thrs ~tudy and other evidence the authors conclude
that the uterus appears to have an endocrmne function
» (The ¢ authars hiave made 2 aumber of interesting studies winch con
tribute ubstance to the climcal mmpression that ovarran fatlure 15 @ com

mou con equence to hysterectomy  This has usually been attributed to
Interrug tion of ovarian bleod supply but these studies suggest a bumoral

relation lip —~Ed ]

TInfluence of X radiation on Hormonal Function of Ovary
was studied by Axel Westman™ (Karolmshy Hosp Stoch
holm) \ nomrradiated Iaboratory ammal and an wrradiated
animal were usted m parabiosts and the anatonuce aand func
tional changes m the ovartes of both anmmals were mvests
Pt

c 565 76 M n 9%
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cally condioned toward the mafe and only secondanh
modified m utero tonard the female and are meapable of
respondmg readils to estrogenic stimulation

Luadocrine homotransplants i homans may be protected
from destructron by implanttbon m Malhpore fifter cham
bers and production of estio,enic sterords—althow,h chn

wcally effectnve~~has been demtonstrated by laboraton
mdeves

Chmical Pathologie Conference Philadelplua General
Hospital Norman Schucebery,? discnssed the ease of a voung
women who died of estrogen withdrawal hemorrhage

Woman 20 gravida 0 was adnvtted with a hemoglobin level o1 36
G alter 1 hustarv of metrorrhaga for about 1 motith She had been
folloned m the Endocrine Chme for 214 years imtsally having been
seferred for amenorrhea Daily estrogen anf progeterone every
weeks was tarted after 2 weeks of therapy the patient began to leed
Pes v agumam atmost every month aseraging 3 4 day  per period Her
previously pubescent breasts contimued to develop normilt Sallars

©F Yn P ot XDk T ar v a41E Ap 1199
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vanced breast cancer 1 young women The best mtormation I have found
1 that tnen by D L Gordon and A Segaloff in Breast Cancer (St
Low €\ Mosby Company 1928 [p 187]) They secommend 1200 r ar
more {115 uc dose) over a perrod of 2 weeks or longer —

Ovanian Homografts in the Primate Experience with
Millipore Filter Chambers Somers H Sturgts and Hector
Ca tellanos? (Boston) with the techmical assistance of John
Ralilly -tudied results of transplintation of normal ovaries
witlun Millipore filter chambers m 3 patients ot chromatm
negatnve (male) genetic type In these chambers the mem
branes exciude all crrculating celiular elements vet the pores
are large enough to allow diffusion of protesns 1nd electro
Ites suthcient to nourish the enclosed tis ue Earher work
by \lgire and others showed that nonvascularized homo
tran~plints can survinve without destruction for ndefinrte
periods when so enclosed The present authors attempted to
mamtain surinal and achieve phystologic function mn the
transplanted tissue as well

Patient aged 14 44t 30 tall had moderate webbing of the nech
no econdary sex character: tics and jugh gonadotroplun lesel  Fel
sie Japarotony revealed tinn white Jinear conglomerate ot hbrou
tissue onby under two fallopin structures that wmted it 1 rudh
meman cervis There wa no wrerus The patient s cour €1 hewsn
i Figore 76 Eleven chambers with 500 mg osarian tisswe from 1
nor with pubycvstie ovirtes were mmplanted The merea ¢ i cormb
cation count and decrea € m FSH directly after operation may he
Atimbuied to the amount of estrogen n the grafted s ue Sesen
months later even though almo t full cormfication was present 1nd
FSH and LH levels were well bow preoperatne values there werc
no chinges m the patients chmeal appearince A 3 weehs cour e
of ngections of pregnant mare s serum tnduced go cltmeal chnge
The FSH level 1s once agam at the preoperative level

In th and the 2 other patients suggestve evidence of
changes 1n gonadotroph levels and urethral ¢y tology were
noted but have not been sustamed and subjcctne evidenct
of clunieal improyement due to estrogen 1s meager or lachig
Tlus 1 in contrast with expertence with successful function
g of ovanan wto and homotransplants as nomasculanzed
grafts m rats 1nd monkevs The reasons for farlure are not
definite 1t this tume  Insufhicient tissue may have becn
tran planted Of po «ibly more 1 mficance however 1 the

fact that the sex chromatn pattern of these 3 patints was
of the male tvpe It m1y be that the targct organs are genct
@ m JObt & Cy e 6 M3211F N embe fusg
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s do age schedule ravealed that 12> my Premanin®
deguately reduced the cholesterol pho phiolipid and
pha Lpopratew cholesterol ratios i women whosy
»ere mutlly below the group mean In women with
mitaliy above the ,roup mean thw dosage fuled to
: a comparable level Increase s do age to 25 myy
¢ ulted 1 satisfactory lowenmg of the cholesterol
oliprd ratia although the beta alpba hpoprutem
erol raho remamed comewhat elevated

pheations of estrogen therapy were noted but were
rious Thet wncluded breast tenderness recusrence of
ne and nocturnal ley muscle cramps Breast teader
as temporary but mgrame or leg cramps when saf
Iy evere made necessary thie cessation or decrease of
en do a,e

tence of Androgens Estrogens and Related Sterowds
‘um Lipids and Lipoprotens Observatians m Hypo
al and Normal Human Subjects Robert H Furman
imer Howard Leonard N \oraa and T Conmne
{Uniy of Oklahoma) studied serum from 60 hy
ubjects by ultracentrifugation methods It was found
sstrogens promptly and consstenth mcreased hugh
w5, 012 {aipha) lipoprotem concentrations
2as androgens promptly fowered them The concentr
Hlower denssty—5; 4 2040 (beta) or ~8y 1 25 70 hipo
5 charactenstically did not change or changed m 2
ion opposste to that of the high density hpoprotems
' gondal sterouds were grven
sponse of the chemically determimed serum cholesteral
phospholipd toncentrations may be predicted on the
of the lipoprotern changes induced by gonadal ste
w dnadual subgects W hen the concentrations of
and lower density hpoprotem fracuons changed tn op
e directions serum chiolesterol and phosphoiipid levels
-ed Bistle or no change When lower denstty hipuproten
entrations faled to change after gonadal sterord enfu
n then serum cholestero and phosphohipid levels
ped m the same direction ax that of the fugh density
srotems Sesum phosphehpids tended to vary with the
e r Mes 200 7 3 o ¥ 1938



338 ENDOCRINOLOGY
and pubic hair growth had started at age 9 or 10 There w1s webbmg
of the nech The chtoris was shightly enlarged The eternal gemitalin
were otherwise normal The patient was 4 ft 11 m tall

Shortly before ulnussion the patient had bled for about a month
with passage of clots This was followed by a weeh of 1menorrhea
Subsequently bleeding 1gain developed per yvaginam and she passed
clots The mother stated that the patient had headaches wnd fanting
spells for 2 months before admussion The patient died within 4%
hours after admission despite blood and itravenous fluxd therapy

The diagnosts of gonadal dysgenests was confirmed 1t autopsy
The ovattes were not present and no ovariwn ve tiges were recog
mized The endometrium was thichened and desquamating but no
product of conception was 1dentified Death was due to massise pul
monary edema <econdary to anenua There was no genal lesion
to which to attribute the bleeding other than the endometrnl
typerplasia

In summary this s a case of death from hemorrhage con
sequent to the cvchic estrogen withdrawal

Estrogen Replacement Therapy in Wosmen with Coronary
Atherosclerosts Roger W Robipson W illiun D Cohen 't
Norio Higano! (Mem | Hosp Worcester Mass ) report sig
nificant differences 1n the serum liprd patterna betw een nor
mal young women and postmenopausal women In pot
menopausl women the clevation of serum total chole terol
1s greater than that of the serum phospholipids re ultm,
an snereased cholesterol phospholipid ratio The ratio of cho
lesterol 1n the beta hipoprotein fraction to that in the aipht
fraction 1s also sigmficantly increased To determme whether
specific serum hpid abnormalittes are charactrt tic of
women with coronary heart disease the data on 5% prtients
were compared with those of 113 normal postmenopausal
women The only sigmficant difference nas an ncreased
beta alpha lipoprotemn cholesterol ratio m the coromrs
group

To study the effects of estrogen admimstration on serum
Lipids previously hy sterectomized women with coronary
heart disease were treated with a tugh dosage schedule of
5 or 10 mg Premarin® datly for 2 to 31 months There was
a dramanic serum hipid response as early as 1 mouth with
reduction of the cholesterol phospholipid and beta aipht
Irpoprotein cholesterol ratios to levels comparable to those
of normal young women withm 3 months

=L Tt A d 4895101y sk
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The presence of a well descloped {ern pattern at mdacle
ndieates yood csiro en acthaty and a health) cervical canal
wiich should be receptive to sperm penetration

Atypical fern must be distmgshied from rue fem The
appearance of fern m early pregnancy mught indicate the
need for substitutional progesterone therapy 1w pabent who

Fag 7 ¢b ) Tw 1 3
g 3 £ mound hgh g e
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het pow  Bagwddwe
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are habitual aberters The findmyg Hf true fon ehminates
the dragnasss of pregnancy after 2 mt sed persod The cause
and ssgusficance of atypreat fern are uncertamn It can be dif
ferentsated from true fern by changing the focus of the ms
croscape from fow to hugh power as the focus 1s changed on
arypreat fern the entire back, round rematns blach and the
stem with 1ts offshoats are ight (Fa, 77) In true torn the
mam stem 3 well as the off hocts appear to become dark
whereas the bachground remun  relatveby clear (Fy 7}
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high density hpoprotem concentrations more than did the
serum cholesterol presumably because of the relatively high
phospholipd cholesterol ratio of the —S; 10 12 lipoproteins

Chan,es induced in serumn Itpoprotens by gonadal steroids
tended to persist tor | or more weehs after therapy was dis
contmued and after mtiogen balance had returned to the
control state No wearng off phenomena were observed
The responses of the hpoproteins were not conditioned by
unnary gonadotrophin or 17 ketosteroid excretion and may
Le ehicited m hypothy rosdism and panhy popiturtan m

The changes mduced 11 the serum Iipoproteins of human
subjects by ,onadal steroid admumnistration suggest that the
relattve immumity of women to coromnary atherosclerosis m1y
be attributable to relunely Inrge concentrations of hugh
density hipoprotems or to relatvely lugh values for lngh
densiny Jlow er denstty hipoprotem ratios The data also
dicate the necessity for studv of the entire serum hipopre
tein spectrum if the phy tologic or etiologic rmportauce
of these hipoprotems m health and disease 1s to be fully
evaluated
> {In a2 ubsequent paper (Citn Res 6 262 1958) the authors howed
that the character: tic eftect of androgens on hipids may be 1boh hed by
reducing the protem content of the diet 1f one assumes that a high heta
alpha hporroten ratio does predispo e to athero clero ts the onh thera
peutic ugge tions for the fragile male heretofore have becn ca tratin
fermnization or starsation Perhaps some le s drastic approach will ev Jse
from this mteresting demonstration —hd

Fern Test Critical Analysis 1s presented by Mxwdl Ro
land® (Albert Tinstemn College of Medictne) who an 1922
suggested the fern phenomenon as a test for ovulation es
trogen 1ctivity and early pregnancy as well as for pro.no
tication ot tmpending abortion The fern pattern 1s thou, it
to be due to sodium chlonde and a mucin hihe substance The
protem concentration is critical Lstrogen 1s beheved to be
responsible for the arborization of cervieal mucus through
1ts control of sodium chloride metabolism A fern pattern 3
no louger present when the progesterone reaches a high level
on about the 22d day of the normnl ¢y cle

The pre ence ot blood or cervical nfection will b
true fern tormntion Although the test 1s uf use 1 predictn,,
the fact of ovulation 3tas not of yalue i pmpomtin,, the dav

3 OLt & Gy e 113034 Jn 5 I9%
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cles that have been supplymg cstsogen Nevertheless tom
porary but sudden reduction in the estrogen level results
with concomitant wnctease m genadotrophw

Stein Leventhal Syndrome Review and Case Reports
presented by Rufus P Eflett Jr and Donald D Barnes
{Roancke “Mem} Hosp) call attention to the diaguoss
pathogenesis and treatsent of hilateral polyeystie ovarnes

Aenstrual irregularsties may be obseryved after an ynterval
of normat cycles or from menarche Irregularity 15 often fol
towed by hypermenorrhez which may be severe ohigamen
orrhea and finally by penods of amenorrhea lasting from 8
weehs to O vears Stenlity 1s usually primary bat masy de
velop after ane pregnancy Hirswtism obesity wnd 2 male es
cutcheon are farhv common Underdeielopment of the
breasts 18 less frequent \cne may appear Hypoplasia of the
uterus s often found with accasional hypertrophy of the
chtorss

Brlateral pohycystic ovaries eularged 2-4 times must be
observed for an abeolute diagnosis of Stem Leventhal syn
drome Palpation may be hindered by obesity or a mascu
hnized abdomunal musculature Preumoroentgenography
and culdoscopy have proved usefiul 1 diagnosis

The osarsan surface 15 smooth awd usually ghstening
white Larger cysts man be sssible through the capsule but
thecy tsare usually not elevated Smcee ovulation o yare the
ovary does not show wnnkling fre L1y ruptured follicles or
carpora lutea A cut secuan shows a thickened tuniea albu
gmea a dense stroma wd mnltple oy sts v t beneath the
capaute \fmy follicles are seen w all stages of deyvelopment
the ey3ts lined by single layers of granulosa cells or theca
cell> 1 more advanced cases The ,raafian follicles appear
farrly normal

ts etiology 1s ohscure but the diserse 15 not congenstal
flamniatory ur degeneratine The tihuckened tunica dbugines
and restoratian of function after tts rentoral suggest a me
chanscal barrier to the ripenmg folhicles However the sy
multancous miateral enlargement suggests an extram aran
wfinence Several hypotheses have heen advanced

W edge resectson appears to be the most satsfactory treat
T Am F Ort &Gne 610110 Decmbe 1957
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Polycystic Ovarian Disease (Stein Leventhal Syndrome)
Etwology and Rationale for Surgical Treatment were stud
1ed by Tommy N Evans and Gardner M Riley* (Unn of
Michigan) Of 25 patients 1n whom bilateral wedge resection
of the ovaries was carned out after diagnosis of the Stemn
Leventhal syndrome m 19 ovulatory cycles developed post
operatively Since operation 16 have had a total of 28 preg
nancies In 6 patients poor or no therapeutic response was
obtasmed after operation Laboratory endocrine evaluation
showed sigmficant differences between the patients who
responded after operation and those who did not A good re
sult was achieved only i those who preoperatnely were
found to have consistenily normal estrogen and follicle
stimulating bormone (FSH) excretion rates The distine
tions betw een these two groups of pattents are such thatit1s
telt that preoperative laboratory endocrine evaluation will
permt a lugh degree of accuracy m predicting the response
to ovaran wedge resections Normal FSH and estrogen lev
els are es ential

Three patients who concerved after operation had ovarres
of normal size and 1 of these showed no appreciable cystic
change The most consistent histologic change was follicular
hyperplasia Although theca cell hyperplasia 1s conspicuous
a granulosa layer can usually be found with nutottc activity
often noted 1n both lavers

On the basis of chincal conditions associated with poly
cystic ovaries and experimental methods for their produc
tion 1t 15 believed that multiple follicle cysts m human be
mngs probibly develop hecause of contmued exposure of the
ovanes to FSH with msufficient lutemmzing hormone to
nduce ovulation and lutemization Any chmcal condition
or pertod of hife that 1s associated with a disturbance of or
vamation sn the normal pitustary ovanan relationslip ap
pears 10 predispose to the development of polycystic 0va
rtes This theory also provides a rationale for use of oy arnn

wedge resections 1n 1ts treatment This operation re:ulfks”m
excisson of mans but not all of the ¢y stic and atresic follt
i Oht K Gree 1 6318 At 1958
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was equally drimatic de pitc absence of wedge rosection
sug, esting that tavorable results w the hrst case were not
due to operation alone The thisd pattent showed wened adee
norortical hy pecfunction F:m of 17 hetosterords to normal
with larpe of g d 1 hyperplasia
rather thon twmor as was conmmed by adrenal exploration
The Stem Leveathal ke ovinies su,gested ant etiologic re
laton becanse hirsutiam (adrenal) was progressue for 4
years whereas ovanan changes obvieusly were early and
shght This reasonm,, apphed equally to 3 other patients In
the seventh patsent adrenal by perfunction was Joe w0 a tu
mor presumably not under endocrne control and therefore
it was the prunary leston oranan chan,es probably were
secondary

Wedge resection of the evaries poswbly affects the men
strual status primartdy whereas sdreval suppressine theragy
such ax predmicone nets more phy wlogically amproving
ovaran and adrenocoriteal functions The pathologic se
quesce may be that 1 prunary adrenccortical metabolie
defect leads to fow serum corticords mereased prtuttas cor
ticotrophn production and consequent wereage m adreno
cortical andsogen winth produces ovanan folheutar oy siv
‘These elaborate estropen which m turn causes further ad
renocortical by perfunction via the piturtary gland Benefical
effects of wedge resection probably are due to Trmoval of
estrogen producing tissue nd predmsone acts by amelio
ratiug the pnimary adrenal metabohe defect

Onvarean Tovors

ot herapy of Ck and Related Tropho-
blastic Tumers 1n Women Snce fetal and maternal tissues
require bigh amounts of fohe acrd for therr normal metaho
hsm the therapeutic potennal of the folic acid antagonist
4 amumo N* methyipteravLlutame acid  {methotresate)
w treatment of choracarcinoma and refated trophoblasue
tumors was ~tudied m 27 women by Roy Hertz Delbert \{
Berjenstat Morter B Lipsett I dward 8 Price and The
dore F Hubr b (NatlInst of Health) Remussion st 2 20
months were induced 138 all but 1 pattent who ha @ recenved
more than one cousse of theraps

TAMA 162 845858 O 318 19
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ment The remaming follicle cvsts are perforated and the
defect 1> closed with fine catgut 1\ edge resection with extro
verston and decortication have also been advocated Dilata
tion and curettage have been recommended for all patsents
with menometrorrhagia assoctated with this syndrome to
rule out endometrial carcinoma First patients underwent
wedge resection which was followed by resumption of nor
mal menstruation Two of thesc bad nermal pregnancies
and delineries and a third 15 pregnant at the time of this re
port Smular results reported by others m more extensne
studies <how that the symptoms eacept hirsutism are re
heved after wedge resection

Stem Leventhal Ovary Mamifestation of Hyperadreno
corttcism Willtamm H Perloff Bertram J Chanmich Harry E
Hadd and John H Nodme® (Temple Linn ) 1 a previon
study on patients with rdiopatiuc hrsutism m which urmary
total neutral 17 hetosterords were separated sato CiO
(strong andiogen precursors) and CyiyOy (neak androgens}
fractions found the ratio of C;30 to (103 sub tinces to
be higher than normal and rdentical with that m the Stem
Leveuthal syndrome as was the response of these tractions
to predmsone admumstration In another study m wlich
urine samples were subjected to sequential hydrohy 1 to de
termine how urmary 17 hetosteroids 1re conju,ated before
renal excretion a smmlarity between these two conditions
was noted These experiences led the anthors to question
whether Stemn Lexenthal ovaries and adrenocortical Inper
plasia nught be mamife tations of the same fundamental
imetabolic aberration or whether ovarian dy sfunction might
Dbe the natural development of adrenocortical hy perfunttion

Climeal and laboratory data on 7 patients suggested that
ovarian changes are <econdary to vinlzing adrenocortical
hyperfunction Oraries of the first patient were of the Stan
Leventhal type wedge resection improved the men trual
status for 10 months Temporary olowing of facial hur
emed to be correlated with transient reduction of
17 hetosteronds Prednisone therapy vielded even more f;;
yorable results hirsutistn menstrual regulanty and levels
of urinary 17 Letosteroids Improvementof the ecoud paticnt

@) Feil & Ste 94 55 M)t 1958
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was noled all hormonal ridiologic and phyacal evidence
of the tumor remamed si abeyance for 8 29 months {T1g 793
Partial renusmion was obtamed i 7 and transient rennsswon
m 10 Si patients died after mitial transient response

Treatment tsols ed 1 substannal hazard Side effects were
often severe and not always reversible but because or the
stalung nature of the results i some pittents the morbid
1ty and mortality must be accepted as hazards of the treat
ment m sts present form

Ovanan Estroegemic Tumors and Diffuse Estrogenic The
comatasis 1in Postmenopausal Colporrhagia Importance of
Bemgn Endometrial Mitosts hobert Frenberg® (Harvard
Med Schiool) reports 6 cases selected from 140 Pre ence of
actine estrogen secretion wis demoustrated by the finding
of berugn endometral mitoses with by perplassa In general
the endametria showed elongued glands  occasionally
branched and sometunes evstic The noneystic glands nere
hined by tall columnar cells with abundant cytopla m and
plump nucles whereas the cvstic glands were usually hned
by flat to low cubowdal epathebium with scanty evtoplasm and
small hyperchromatic aucler Pseudostranfication was alsa
noted The stroma was often cethular but i a fex regmons
was fibrotic and ha pocellular and here the cystic difatation
of the glands was most promment ostimportant of all nwas
the presence of mutotic figures 1 both glands and stroma
in 2 patients ovanan thecomas were noted and 3 showed
mived granulosa and theca cell tumars zt laparotomy %
sinth showed estrogente thecomatosis No palpable adnesal
masses were feft 1n 4 of the women

Am colporthagne woman with postmenopausal ameunor
thea for over 3 years and hyperplisia of the endometrium
with mutotic figures should has ¢ an exploratory laparotomy
whether OF not a palpable adnevtl mass 1s present provided
no e\oFenous estrogen has been .nen Leswons of the fundus
and cervix must be ruled out Eudometraal perpirsia
without mitote figures indscates that esttogemue activaty has
accurred but s not necessantly o neurrent The onfy defimte
istologie indication of concurrent estrogen activity 1s the
bensgn endometrial mutotic figure

@) Am ] Obr & Gye £351860 Othe 1953
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The drug was given in 5 day courses at a daiy dose of
10 30 mg usually admustered mntramuscularls but some
times by continucus mtravenous drp Therapeutic indexes
meluded senal \ rays physical findimgs reflecting pelvic
cerebral and pulmonary imolement and frequent quan
fitatne determunation of urinary escretion of choriotic
8onado!ropluc hormone I § patients complete renussion
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bleeds,  Budding breacts were ob enved dowas pubie hor and
samewhat oalarged extermf gemitaba Lrimry e trogests wese post
tneat Were and 1 SH wia negatnne 28 33 mn /23 howts A vmnad
eytolomic smuw showed 635 cormtication At hipirowonn  the et
a1ty was shenn to be gephced by 1 pearhy wiite enuapsulated
shightly fattened tumor 635X 3 tur wiweh was eash remosed The
fumor how cd 1 yellewish nrm cortex with muduple small cvatic eay
stie Mlicroscopreally the (usmor was compased of gratulosa and
thoot i gell with lutemization of both elenents w B1my sres
(Fig 50) Thus wis thought o be 2 granwlo 3 thecq cefl tuwtor with
Tutermzation }ostapesatvely 1 blondy vagaal dischargé v as pre ent
for 2 3 davw and 3 davs 1iter operition 4 vrgmal smers showed re
Verwon ta an gmmatare hisal type of ocll with ondy 5°% cornificatscn
Tyentuilly cormfBieation drsapperre Tand 4ssay of unnaty estrogens
ant FSH becune nepunve

Case 2 supports the viewpomt that granule + and theca
cells are dernved from oy artn stromal mesenchyme by dif
ferentiition and that both efements are tapable of lutemiza
tian which 1s camatouly dewonstrated w the corpus lutewm
The author believes many <o called granulosa cell tumors
are med grinmlosa and theer cell tumors 2 view wore ac
ceptable 1 cases of tumars that show {uncttenal effects due
o estrogen production & 113 penerally thouglt such hor
mones are ~luborated by theca rather than granulosa cells

Granulosa Cell Tumor w Infant Aged 15 Months 1s re
posted by C T Gurson B R Gorbon D B Pars and
O Bedu® (Istanbul)

Tnfant aged 13 months W18 hospitabized She weighed 3250 (m 3t
irth and lexelopment was normat untt age 6 months when che
weighed 10 Rg She hecame increasingly wrratable At 7 months en
fariement of the abdomen wd development of pubie hut were noted
1 seast fevelopmient began at 12 wonths and axoliary bt wneised at
£ months She cut the Brst teeth 1t 6 months an t walke 11t 9 months

At13 s onths weight was 136 %y, and height 88 em "The Bigure was
ronnded md the abdomen protruded T ubtc hair was tincker tinn that
wn the anilhy The Inhia were overdeveloped nd the citori> w1s com
parible to thit of an adalescent aged 16 Talpton shawed a farge
et 2b fominal mase the Sewer partion of which contd be fekt on the
nipht by veetd exmmanation The uterus was of werge w1ze ™\ raye
reveated 2 biege homogeneous apanue mass displacing the colon wn i
snnil mte tave fonard the left Intras enous pyelogriphy showed nor
mat hednerne The nipht weetes was eatatie ond shawel 395 Lrmany
17 hetosteror s measurel 5mg  total estrogen 720 pg and pregnane
diol U9

Clsueal dagnioms of granulosa cell tumor of the 51, bt ovany s

@y MU ts 3t t 123emsE2 N mbe 1057
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Precocious Pseudopuberty of Ovarian Origm with Report
of Two Cases 1s presented by F ] Tweedie® (Montreal)

Case 1—Gud 7 had a 3 )ear hstory of breast devclopment
There were brown pigmentation of the mipples and hmited growth of
pubic hair "\ rays showed a sheletal age of 10 years Urnary estro-
gen assns were positine at 320 mu /24 hours Puturtary follcle
stimulitmg hormone (FSH) was negative at 66 mu /24 hours 17
hetosterords were 26 mg /24 hours A 3 ¢m cyst was found on the
right ovary which mecroscopielly was shown to be a theca lutein cy st

Yolad L ¥ by o 1 ar =
R A
DS S s
ST LT C AT
t hands o gy"& g

t

N “%ﬁ sy
i) P |
3 ‘>:’> KT 1w
§ ¥ + e p
S A
LA e gw—‘*«zf;g’,
CAS 3

Fg 80~—I¢hpown
o (Cut yof
1958}
1ts miorphologic appearance was con istent with the functional et
fects observed The cy<t flurd had an estrogen actuvity of 5 10 mu /cc

"Although the rare association of sexual precocity with fol
Iicular ovarian ¢ysts has been ascribed to constitutional pre
coctous puberty evidence agamst tlus supposstion mcludes
(1) the static conditton of this cyst for the few weehs before
operation {2) absence of FSH (3) the complete reversion
to norinal smmature status after remoral of the cyst (#) the

nfantile appearance of the umimohed ovary and (3) the
demonstratioft of estrogen acinaty m the cystic furd \

Cast 2—Gil aged 20 months was adnutted becwse of vagins

) Am ¥ obt & Gy $563969 My 198




RLPRODUCTIVE SYSTEM 31

Womy 6 nudiparous with hustory of an enorrhier und signs of
« ascubinization was ho pitalized She had had increa ingly ¢xcessnve
50 vth of body and tieml hair since age 18 and had shavel the face
regulardy jor about 2 years 1hysical habitos was masculime  \ mus
tache and 1 small amount of chest hair were noted and dJistribution
of pubre harr was masculine The clitorss was enfarged the vagina and
cervn were normal and the uterus Was anterior and of normal size
No pchic masses were palpated Urimary 17 hetosterord eacretion
was devated to 27 5 mg /24 hours Scchions of eprdernus showed the
htnctic sex o be female

On liparotomsy the snternal organs appearcd grosshy normal \o
briormahiies were found on palpation of the adrenal ghind areas
Cros pathologre examination of the ovary showed no absormality
bat section 1¢Toss the nudportion reveated a smadd firm yellon ar
cumscnibed nodule m the medulary and bilar regrons

Lnder low magmification of the entite Crbss section two sepirite
tumors were cen One located m the center of the ovary was made
up of round or elongated ma ses of cells separated by the fibrous
siroma ot the tumodr and ovary stsel Under Iugher magnification
these mas es proved to be granulosa cell tumor (I1g 82) Masses of
granuloss cells occupred sttes tn the ovanan cortex close to the sur
fice sugge ting imaston The other tumor was more clearly encap
sulated and lay within the mesorvarnum nevt to the lnlus It was com
priced of lasge clear cells and smaller ones with dencer eastnophibic
ortoplasm (f1g 83) Both resembled the hilus cells found w the
noronl osarv the waller cells more than the Jarger ones

Close stugy of the cortex disclo od two unusual fevtures The first
was presence of large rohyhedral cells distnbutea at random wiich
were sinular to the hilus cells bat whuch also resembled Iteinized
cortical stromia culls—the so-called thecosts of ovarran cortex There
were areas where these cells merged with the granulosa cell tumor
In this context it seemed reasonable to suppose that these polyhedral
celts were lutermized stromal cells Other areas showed almost iden
trcal edlis adjacent fo clusters of undonbted hilus cells The secon 1
‘e ture wis pre enice of small facy of cadcum scattered throughout
Mo t seenied to be embedded 1 the cortex at random but somte wete
surroun led by a Iver of cells of the type which urround the primor
da} ovum sugge ting that calerfication had nccursed m primordial
folli les A few primcrdial follscles were untact 1n some of the section
and an oceasional yum was seen

Histologicatly the granulosa cell tumor was ¢ pieJd and occupred
2 prsihion quite apast from the other growth Stumlarly the Mitus
cell adenoma was ciscemsersbed and made up of the characteristic
cells These two feaures—anatomycally separate ma <es and cj tolog
tally tipical campanents—iavared the dectstan that there were two
neoplasms 4 granulosa and 2 hilus cell tumor

Yollon wp 2 yeurs later showed parhial regresuon of fhe signs o}
mseubmirs though there was <l some growth of fie of hair Op

sever 112 t of unnary 17 aetosterowd excretion the v erage was 119
mg /24 hours
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contirmed at operation The tumor 20X15X12 cmp was sott smoath
oval and regular Transserse sectron showed scveral round cvsts of
sarying size Between these and around cavities were sellowish nod
ular regions ot different sizes Hemorrhagie edematous and fibrous
areas were dispersed among ¢vstic and nodular focr Sections trom
different portions of the tumor showed 1egions of ovanan stroma
rich 1m nucler and presenting edema or lipoid cells 1 some places
Rounded srregular mas € columns and i places reddish cytoplasm
re embling tubular cells with nirrow lumens were een mn the ovanan
stroma In sume places these cells formed cvstic structure contan

-

I?

g mucous secretion and resembling prumordal or griafim follicles
(Fig 81) There were also aress of fibrous degeneration aniong the
ntasses of cells 1n these regions Some eprtheliord cells ot the strema
had pyhnotie nucler as well as large darh nucler Erythrocitic mhl
trations and dilated vessels were also pre ent Some ot the Inrge cystic
c1vaties were covered with a layer of endothelium -
Urinary exanmnauon 24 hours after operation showed 17 heto 12
rowds 082 mg total estrogen 125 pg and pregnanediol 12 g
Ceneral behavior improved but no change was noted 1 voptoms
ot endocrine dysfunction at the tune of the report
W 1th the exception of a sigle case ths 1< the voungest
patent on record with a tumor of follicular cell
Hilys Cell and Granulosa Cell Tumors i Same Ovary arc
reported by Cary M Dougherty Willam Benbow Thowmp
on Jr and Milton L McCall (N\ew Orleans)
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a6 noliiparos with b gory of amenorthia and n U
anzatien was ho pabized, She tad hal MCTeaniply LML e
I ot bady and tacual hatr snce e 18 ant had  bavesd the tue
cly ot about 2 years, 1 iy stcal habrtus was ma culine Lo
it a putl wmount ot cheet haw were nuted and du tnbutis
e hug was mascabine The chtorts nas enlasyed the vapind an i
¢ were tornual and the ntert was wienot and of normal sz
Juse mas es were palpated, Luiman 17 huto tetuid exereh m
Jevated to 27 3 g,/ 24 hours Sections ot eptdrsms shonad the
1 ex 1o be remale
1 Japarotomyy s mtemal argans appeared gros b normal N
rmalities wese found on pajjatin of the adrenal phnd A
5 1 ahologse exanupation of the ovary owed o Al normabin
sechion aceevs the tudportion revealal a small twm aellon ar
eribed nodule in the medullagy and tular regions
nler fow magmficabion of the eatise L1053 sectron two  epirate
ors were cen Oue located s the center of the ssany W3 e
of round or clongated nuas s of ol separited by the lrw
ma 1 the tumor and ovary stsclf Under ghes sagmuct 1
i€ mases praved to be granulosa cell tumor {Frg B2V M of
nulosa edlis occupied sites 1 the ¢vanan cortex clo ¢ Ly the ur
* su,ge ting myasion The other tuower das more dearls cwoy
ated 2nd 1ay within the mesonaTint felt ta the e lwrw
Yarge clear cells and amaller ones w sth dencer o ane g i
ol (Fi £5) Toth resembled the hilus cells § w3 th
cwal ovary the smatler cells more thnn the farger tne
Close tudy of the contex disclosed pao wnu ual teatun s The bir t
\s presence of large pohvhedral cells listrsbuzed at swlkom W huh
e wilar to the hilus cells but wiich ateo re embled utenne
ietscal stroma cello—the so-called thecosis of ovanan cortex Tt e
eve areas where these cells merged with the pranolosa celt o v
1 this content st eemed reasonable 1o sugpa ¢ that the e g Wb lrd
s were Jutesmzed stroma) ceBls Other arets showed s ¢ rhn
cal cells adjacent to clusters of un oubted hilus ¢l th o '
watre nas presence of small for ot calcum eatiers § the ugh ot
Tost scemedt 1o be enbedded 1 the costex ik rao fom Tut cmoower
etrcnn 08 by o Tser of cells of the tvpe which nrroum L dw prur 1
il qvum suggestng that calesficion had weussed o prunordt Al
fulhicdes A tew primorial tollicles were wtact m < me <t the sectien
and an occasoral ovum was seen
thistalogeeathy the granulosa cell umor was typueat apd axoupted
a posttion qmte apart irom the other growth Quafary  the hulu
<l adenoma was csreumscribed and made up of the charactety e
celis These two featuses—~anatorucally ceparals WA SES and AR
really typreal companents—iay ored the lecision that there were & 0
neoptisme @ granulosa and a Wius cell tamor
Follow up 2 years Juter shewed partial Tegees wn of e sun ot
naseulimer though there was suf) ome growth of fwrd Tt On
severl te ts of wninary 17 ketgstermd exeretion the aserage we 11 @
‘ng /2% hours
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To deternine the possipy,
the genetic st of 115 cells 4.

€ onignr of the lufu celt tom

* of these cells 1s mtere 1

It ceems thercfore that the gy,
bryonic rests of genetically m,
cells secreted mate hormone a1

Irlor 1 not dey elop fros1 e

ale cen h

-

cells and presumsbly

thoy,

Ueh they w ere actualls

< discoy ery wn the ovan¥!

male from 1 genetic siewpomt I,
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cortes of poly hedral eaths that sere morpholocally sad <t
vafly celated 1o botls g rrnelost and tulus colls couhlt mdic e
that bath tumoes ougnated frogr ey of the graran cortes

Ovanan Interstitial Cell Tumer wuh Estrogemte Func
tion s desemsbed by W P Pl (Ltreeht Ly
Woman 23 had merorthn, o v oa e sath ingerpla ticent
metnum These were nwy sipits of vinft m fter operen menstru
aton bew e posiud At opertes the tumor wehod 90 O m and
ap
measared 65X6 740 gm The cul surtice w s seBloss B alitc stk
Gstmctne yellon pot ¢ puslly at the puniphers \atto ¢ pie e
wnration <howed complte comgss ton of (e wartex can o} by the
tumor t1s ue winch apprathy ro « fromthe medalin Lew promor
dial fathekes wore sovdle The tutior ¢ seonted of ¢ kis of cedl ~eg
arated Ly septa of connectne wesue The connectine s we howells
walized arens ot hyabne degenorwon  dtermitng stk cdemton
L
wreas i which seattersd ol ded tumor celfs were tound The cclls
vanied tn ~aze as did the vioneles Vacules were omettne afent
particularh o she ssolated ol Under fuph poser die pe wplam
olten boeanl rmudation wmd ¢ Han e newa tamloa 3 e
cellnlie pacey The nucle were vestenhie sphered ¢ elly 13 i
had canty lump of <hr mhp ant ne or twa b sl ymck b
The rctions were stume § with ulm Tf and soun ¢ utim Dire
frmgent hpi i Vo  heogen was demonstrible fter E Y & amg
and no red draplets 3 peased alier poneesn fush m tor . Rembe
erystads vese not lenonciratel wath cestvnty  The O hton wa
consequenth dighe € s ctaren mter titnd M tumor
Thefore ppiration the urwary o eretson of @WOREIN W1 pcrea ¢
more thars 300 amt 724 bours whtreas after operation ¥ lucrer ad
1o less than 200 wmts/24 hours
& strihan,, feature 15 that the gomadatrophin caerction
which was lugh before the gperation returped w yurmal
aiter removal of the tumor The {oliowing i pathews ity
uffer 2 posmb‘e esplavation Ovidatne estyone producy can
otrmutate tie iy pophy sts ind mduce wereascd praducuon of
tutetm-ing hormone This patent who showesd wcressed
et en eseretion may have hada «wces of the e product
This case demctt trates that wtercutial celf wmors can
fave aw ESLTOZEMT fupction \n mcrease i extrogen e ot
tron fras been sepcrted 1o only 1 of the cases of ovanan m
erstitat cell tomor reported m the hierature
Cumeal AP o and Df 1 Diag
of Arrhenoblastema were studted by H Winzeler § Qatimer
wad A Labhast' (Zorichk)
o

dor 1 B9%9498 Dec nde  Jo57
@UEL TR M AT AR BT 4 by
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1o determune the po «ble orpm of the hlus cell tumor
the genctic ex of 1ts eells wan studied That female wx chro
matin was prescit 1 the nucler of these cells 15 miterestmig
It ~ccms thercfore that the tumor did not deselop from em
bryonte Fests of genetrcally male cells and presumably the
cddls scereted male bermone altbough they were actually fo
mate from 4 eaetc view poant The discovery 1 the ovartm
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wortex of puly hedral cdls that wescmorphologiealhy and pa
tatly refited 1o both pranutosa and huluw cddbs conld mdicare
that both tomors engmated from cdls of the maaras cortes

Ovarsan Interstrtial Celf Tumor with Estrogemic Fupe
ton is de crbed by W P Phae® (Litrecht Luw )

Woman 23 hadd metrorrhs,ss bs soited waith 3 nperpla bean
mutrien Dhere were no s of vini s After Crration nwen tre
ation bocwme norant b qeration the tamor waghad 0 O wd
measured 6 3X6 3Xs o The cut uriwce was yutlowonh nhite with
distncine selfow spets € peetdly it the ponphery Micro copie ex
amsnition showe 1 corplte compreswon of the cortes it ol I the
tumor tissue whieht appareathy 2o o trom the me il 4w ynoe s
diad follickes were visthile The tgmor con ted of 11y ot edin 1p
aryed by «aprt of commitng s ue The comnectne t ue hicwd b
walizad Arens of Wyl degencratron altersating wath wdumst oy
arcas m which  cattere Eawhing sumor edis were sound The cedl
Vatsed 1 wize as dul the viouoks b oacunles were cometie b et
farticufarls w the pwohitc] ot Unler gl power the pr_tophasm
sfter Bowed grnafatecn wte Baen s ue v teupda the mter
celludar piee Pl nweler weee veacudar phencat toelly ut gl
haid senty humps of chrmtm and  pe t7 two b1 ophst wude
Tha, weetsens were tuned with sudan HT and Jeanbt < ntan bar
Trmgent Bpd Vo glyeogen wi o dem netrdle after 1 AN tun,
andd no yed dr olets apporred After g onecty fud ot tamn,  Remde
grystily were n b domonsteted sath cestamty The Cndition wa
consequenthy diian ed v Cvanan mter ol et e

Refure pper ion the Brnary (vereon of estre gens was merease |
more th iy 300 uat 724 Tours wheras aiter eperation st leere g
1 tese ghan 200 vt £24 hours

4 stnban, featurc s that the gonadotroptun excrytion
whnh was bigh bedore the opratton returned to normal
after remon af of the tumcr Ihe foffowing, tn pothess mght
offcr a po wble explananon Onsdatne estrase praducts can
shmpitte the hi v physis and induce mere 1sud productins of
tutamismg hormune This piocet who showed mereased
entropen ENVETELOT T s @ had 10 excess of these products

Thrs ca € tdem nstrates that siterstind eell tumory cat
hivg an evtrogent fanction An mcrease i esteo, i excre
40m has been repc rted 1 only 1 of the cascs of ovaran n
terntital cell tutme s reported it thie Bteriture

Climeat Appearance Diagnosis and Differential Dy
of Arrhenoblastoma wert stuied by

Labhart* (Zunich)
wmt A Lo

m 15489498 Dec §  ga57
‘,3 3;, w3 Whobho¥ e 1566 Dec 21 1957

agnasis
H Wanseler J hyttner
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Wonrn 22 showed severe umcnorrhea and renal hyperten on
The Luter ubsided lowly after removal of 4 Iy poplastrc right kid
nes During the next 2 years  ins of vrifism ippetred  After ex
trrpatron of 1n arrhenoblastoma a norwal menstrual cvele et m and
tnits 0f sirilism stibsded somewhat The arrhenoblastoma contaned
consuderable wmounts of te tostcrone androstenedione an tra terane
nd progesterone but no ¢ trogens

ity felt that the arrhenoblastuma 1s a hormone producmg
uitonomous orgin The androgenie hormones are probably
produced 1 the large eosmophilic Iipid contanung cells
wiuch ctunot be distragur hed morphologically from the
I evihz cells of the te tes or the lular cells of the ovaries
The chnrcal picture of pronouuced vinhsm nd complete
cessation of female functions suggests that the andro.en
output by the tumor equals that of a healthy male 1e 200
A0 m,, /month

The patnt enercted relatively small amount of 17
I ctosteraids probably beciuse mainly testosterone was dis
char,ed into the circulation whereas the other sterowds the
metabolites of testosterone synthesis entered the crreula
ton i only honted imounts The authors su, g est that hsto
logiclly only those vimhizmg tumors of the ovarres that
present a structure sumitr to that of the testes should be
called arrhencblastomas They distmyutsh between hyper
tricho 15 hirsuttsm and virthsm Hypertrichosts denates
crea ed body hair without merease m sexval hur 1 mde
pendent of hormone production and 1s found m congemtal
ectodermal disturbances and m chromc diseases such as ano
tena nervosa Hirsutiam 38 characterized by micreased ex
w1l and bods htsr and by a beard often accompanied by acne
but not by pathologic changes m the prinary or <econdary
se\ organs or 1 hormonal metabohisem \ tnhsm presents ad
vauced changes m the secondary sex organ which show
male trarts

In whopathie rrsutism the menstrual cycle and fertihity
are wndisturbed and 17 hetosterords are normal or onls
atr, utly mcreased The syndrome 15 due to merersed senst
taty of the harr folbicle to normal amounts of andro,ens
There 15 na endocnne therapy for this conditron In hirsu
pstrual disturbances a thorough endocrinotogie
mqpar!ant because its severe forms m1) occur
+ly other members atfhicted with the androgen

isw with me
evatuation 1>
m fanuhes Wi
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ial syndrome In severe lirsutism with amenorrhea the
Stein Leventhal syndrome must be considered Virihism 1s
always a sign of serious adrenocortical or ovarian pathology

Case of Masculimtzing Ovanan Tumor Use of Corticoste
roid Inhibition Test 1n Diagnosis 1s reported by May Cohen
Lrnest J Maltby and John C Faidlaw (Umv of Toronto)

Woman 38 had svinhsm and elevated urinary eacretion of 17
hetosterouds (141 198 my, /24 hours) but no abdomnal or peluc
mss that could be detected on chinieal or radiologic exarmnation Ad
mintstration of prednisone re ulted 1n a shght fall in the 17 Letoste
roid excretion which averaged 37 my, /day This il was defimtely
smller than had been previously ob erved i patients wath adrenal
hypeeplasin but proportionatcly greater than that noted mm patients
with adrenal carcinoma This 1s the hind of response that nught be
predicted 1n the presence of an ovarian tumor Hence a proyvisional
dizgno (s of masculimzing ovarin tumor wis made On pelvic lap-
arotomy nn arrhenoblastoma of the left osary was found Tostop
ertively urimary 17 Letosteroid excretion fell to within normal hm
its and menstrual periods returned hirsuti m dimunished and blood
pressure fdl from 160/110 to 135/90 mm Hg

Because of the rcsults obtamed from the corticosteroud n
hibition test i this patient 1t may be possible to differents
ate adrenal from ovanan tumors as a cause of vinlism when
as 1s often the case they cannot be localized on phy 1cal or
ridiologic examination Such a test would be of httle value
if the ovanan tumor secreted a large amount of 17 ketoste
roids eg over 30 mg /24 hours and if this amount tended
to vary greatly from day to day In the pre ence of a mascu
hmzing ovarian tumor with normal total 17 ketosteroid out
put the corticosteroid inhibition test would be of little
diagnostic value

Masculinizing Ovoblastoma of Ovary Report of Case 1s
presented by S W Pagc® (Brisbane Austraha)

Girl 16 had amenorrhea for 5 months accompanied by deepemn,,
of the voice weight increase and hirsutism The menarchal history
was normal Physical exanunation showed general masculimzation
large yendulous breasts acne and clitoral enlargement A tumor was
ralpable m the rigbt formx There was no evilence ot diabetes mel
litus by glucose tolerance test The blood ccunt and blood pressure
were normil anl there was no osteoporast A 6 cm well circum
seribed tumor replacing, the right ovary w1s removed MNlicroscop
1clly the leston showed sheets of highly vacuotated cells t Fenion

() ¥ F oy 118 93 97 Ty 1958
@ T Ot &y Bt Emp 6511 1S Th  y 1958
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apperinee (fig &) Doubls refrictile niatersal was pre ent m
the cell s was sudanoplulic hiprd Adter operation the pattent rap
iy re umed a normal men try cycle mnd sub equently delnered 1
normil cluld She did not hctate partursently Es eatialls full re,re
sion of the vinli m eventusted except tor permanent deepenmg ¢t
the vorce

This paticnt <howed ma culimzing changes but no 180
of Cu ng s syndrome perhap due ro earhy dragno 15 The
tumor 1t elf 1s of di puted histogenests but s ikely relateld
to adrennl re t an the ovary

Trstrcviar Tuyors

Leydig Cell Tumor of Testus with Gynecomastia 1> re
ported by Jacque Decourt R Tourneur and J Louchart
\fan 26 who had had 1 normal puberty at 1> began to notice un
g yal ensitinty and enlirgement of the brea t« Six months later at
a prenuptral medical exammation nnle hormone Was given with no
effect No testicular duormakty was noted Eighteen months aier
marriage Which remaimed <terile he w1s referred for studv of mam
iary nd te ticulr anomatte i
Body buld w1 es entially normal Height was 179 m Sonie w1
denang of the bitrochanteric dinicter was noted Hair deyelopment
button were normit Gynecomt na was bilatera] and sym

istr
:\?g:cil The mammnrs glands were the 1ze of a large orange
—7Tta 1 118 %0 8 SO 15
«
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with 1 reddi b arcola of 4 em The glnd was moderately firm
hghtly punful ind homonencous There was no  ccretion

1 testicular tumor the size of 1 hen's egg, distended the scrotum to
the right The mss wis homoguncous and nonmfiltrated and the
testis was normally sen itive The head of the epididymi was at the
upper pole of the tunor which was olitary The cord w s not mt!
trated Iro tate and erunal vesicles appeired normal to rectal pal
pation  The inguinal and retrocrurl ghnds were spured The rest
of the chimcal examniaion was nejative

Riochenncal changes were moderate  Uninary ,.on wotrophms
were > 10 mu /24 hours 3x sterouls were 10 17 heto terosd 86
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mg and pregnanediol 13 mg foliculin was 20 gy (normal for
adult male $ 10pug ) Spermatozord count was 4 400/cu mm
he testis was removed and biopsy was performed on the contri
Iteral gland The tumor occupied two thirds of the anterosupersor
portion of the gland and did not 1 olve the white tissue It measured
25 mm 0 diameter was spherrcal well encrpsulted and sepirated
from the senuniferous tubules which 1t compressed There was no
chan,,e 10 the epudidyus vagma or cord
Histologically the structure w 1s typically glandular (Fig 85) The
cells were grouped m mas es or m chamns between which were 1
nu 011 cpullarses and were polvhedril or fusiform uccor ling to
their compression i1n connective nissue compartments which formed
the stroma Cytoplasmi was 1lways more or less eosinophilic amd
shightly granular cspecially at the perighery without yacuoles or
Remke crystals The nucleus wis round and cccentric Some cells
were degeneritive withh 1 pyhnotic nucleus but there wa no sigmfi
putilg
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cant eellular change \Ditoses were rare and the tumor was perfectly
cncapsulated  In plices there were recent hemorrhagic sutfusions
The  emunterous tubules an the tumorous testts had a shghtly thick
wned base and showed complete gonidal maturatton with exident
veduction in ] ermatogenesis The intersittinl tissue was norma) e<
peciatly eatra tumoral Levdey, cells Brop 3 of the other testrs showed
nothung, thnormal

A few days after operition the paient noted dicapperrance of
mammury tenston Exammtion 3 month  Iater showed hittle change
m gynccomastia Gonadotrophic hormones hid 1 positive lnmt of
100 units Ohigospermyn perst ted Determunation of gonadotrophins
1 few days later showed normal dhnunatton of 25 50 units

Fhi- was a typical case of rare Leydy, cell tumor unque
tionably bangn i e moderate de, ree of biochemucal change
contrasting with the chnical mamfestations suggests that
there arc mcreased susceptibility of peripheral receptors ab
normal hormonal ehmmation which 15 qualitative rather
than quantitative and imbalance of secretron of by pophy sial
stimulints as a result of autonomous secretson by the te tis
* [I have previously objected to the application of the term femuza
tion to the gynecomasua re ulting from androgemc adrenal tumors on the
grounds that mammary development 1s cau ed by androgens s the nest
two papers pomt out gynecomastia resulted from interstitial cell tumors
ct the testes without mcrease m urinary androgen eacreton The only
mental reservation I hold regarding this apparently established primary
production of estrogen by the mtersttual cell tumor ss that not all andro
gens can be detected chenncally eg  following admuni tration of metiy!
testosterone The actual amount of estrogen m the case of Herrmann
Buchner and Pashin was suffictent to pernut accurate cherm al determina
tion particularly since 48 hour pools were assayed by the expert shall of
the fate Profes or Bauld —Xd ]

Interstiial Cell ‘Tumor of Testis with Gynecomastia i 1
youth 20 1s deseribed by W L Herrmann F Buchner and
A Baskin® (Yale Univ ) This 1s the eighth case reported mn
the literature Lvidence for estrogen secretron was based on
clmical grounds and on study of sterord exeretron  Athough
urtnary estrogen excretion was only olightly above normal
the pronounced acute gynecomasna apparent mhibition of
the tubular apparatus of the testis wrth decreased spermato
genesis and decrease m hibrdo and cortal power support the
contcept of estro,eme actnaty of the tumor

Before ramoval of the tumor the excietion of androsterone
was 12 mg /24 hours of etwcholanolone 29 mg and of
1-osy 17 Letosterords 18 mg 1 contrast to postoperitive
of androstesone 19 my /24 hours etrocholanolone

values
1 1883484 A g t 198

T T e Edx



RLPFODUCTIVE SYSTEM 39

o m, and 11 oxy 17 Ketosteroids 19 m,, 1hus the preoper
atine values of androsterone and etiocholanolone excretion
(the urimary metabolites of testosterone) were about onc
third of the postoperative values whereas the excretion of
11 ony 17 hetosteroids was unchanged This strongly sug
gests suppression of normal testicular endocrnine function by
the estrogens sccreted by the tumor

Function of both the tubular and endocre apparatus of
the testts returned to normal after removal of the tumor
which was lustologically confirmed to be an mterstitial cell
tumor of the testis

Adrenogemc Testicular Tumor A rare and extraordmary
testicular tumor which could only be clas ified 1~ an un
differentiated carcmoma pathologically with adrenocor

F 86—Ad n ct el ot t 3 h
R S T wo (€ ty ECwh R D JUA
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tical function 1~ described by Robert D Crouch® (Duhe
Uy ) maboey aged 3 (Fig 86) In view of the pathologic
characteristics of the tumor tt 1s unpos thle to esplam the
mereased steroid excretton  Ihe patient showed adrenal m
sufficiency aftcr remoy 2! of the ortginal testrcular tumor but
r¢ ponded to trevtment with cortr one 1cetate

Po toperative unniny steroid studies shoned 17 heto te
roids of 12 myg /24 hour and 17 hydrovy corticoids of 12
m,, /24 hours 75 compared to preoperatine values tor 17
ketosterouds of 15 mg /24 hours and for 17 hydrovveortr
curds of 167 my /24 hours Tour months later terod ex
cretion began ta rine su,ge ting metastatic malyntucy
which was confirmed severa]l months Jater when a lirge
retroperitoneal mwas was removed  Prophy lctie admnr
tration of cortisone before thi operation prevented recur
rence of adienal w ufhicieney  Many enlar ed node thar
were removed adjacent to the retroperitoneal miss con
tamed no evidence of mctastitic tumor

On discharge the patient s sterosd excretion was elevated
md contmued to rise mdicating generahized carcmomato
s The paticnt died several months Iater but 10 autop 3
was obtammed
» [Tlus apparently 1s the sanie ca e which L L Engel and B Baggett
described at the Southern Soctety for Chmical Research Jan 15 19 8
They carefully measured the mds idual copoun s pro luced by this tumcr
after incubation 1 ath labcled acetate testosterone and progesterone The
compound produced were andro t 4 enedione 317 118 hydrosy 4 androst
4 enedione 317 adrenosterone 118 hydroa) progesterone  testosterone
and dehy Iroeplandrosterone  Adrenal cortical activity 1s distmetly su,
ge ted by 118 hydroxysation In the same report Engel and Bageeit de
cribed another undiffercntrated tumor of the testis which symilarly formed
118 hydroxyandrost 4 enedione 317 and hydrocortisone on mcubaticn
That the testes and adrenad tortex shonld form dentical  terods s Tot
curprising considering, tneir ¢xmmon embry ologic origm Pechaps undiffer
entrated mahgnant tissue 15 close to embryologic tis ue 1 nonspectficity of
action ~]

S of Testis Following Mumps Orchitis with
Atrophy Report of Case 1s presented by Arthur W Sullivan

and John R Hand t
\{m 31 nated progressively mereran,, punless swelling of the
left testis He had had mumps with bidateral orchitrs when t high
hoo! Subsenuently both testes hud atrophied Because of sterility
Z?!‘er marriage be had recenved 1 fotaf of 8800 nyg nueth) ftestosterone

e 1) Mach 198
i [ SIS 1T e s
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aver 3yveir to praduce a rehound phenomienon  The left testt wi
estirged Bwd and nodular Chest \ rav skowed no bnorn ahty
Dignosis was testiculir tumor nnd the testis and surrounding
tructure were remaved (Fig 87) Putholagte die nasts was senu
noma of left te e About 2 months later pan devdloped 10 the lese
tabar area and 3 puipable mass was vsualized on oy studs
The muss thought to be « metastate de 1on frony the tumor »f the foit
e tis regressed after x ruv therapy The pittent was tree from svmp
tom 3 ears viter tredtment

EADOCKINE INTIUENCES
ON NEOFLASTIC DISEASES

* The most horefuf news cf the year—Bi ckturn s ammouncement of the
hugh order of regres sons nhs ed m adsanced breast cancer by the ad
mict teagton as 2a methy! dibydro estosterone (Iror Staff Meet Mayo

L 34 13 Mar 3 2039)—has been detasled in the introduction to this
volume TPeterences to bypanhy ectomy and wradiation of the pitustary
Jor ath nced breast cincer are meluded 1 the sectin an the Adenehy
pojhssis Hypere Ieemm an a tvanced carcnema of the breast 15 de ertbed
m ¢ section on The Thyrord Cl nd The remarkable effects «f metho
trexat on tnedastatie chorogasemona i women are deserabed s the see
tion on The Reproductine § stesy—Td
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Fluoxymesterone Therapy 1n Advanced Breast Cancer
1 reported by B J henuedy (Univ of \linnesota) Objec
tnve regre sion of metastatic breast cancer oceurred w 1§
{37 +%) 0f 48 nd subjective improsement 10 23 {25 ) of 43
patents treated with the haloenated androgen 9z fluoro
Uy vdrony 172 methy ftestosterope (fluovy mesterone) The
drug wais admimstered orally i doses of 2040 mg dahy
to <6 pattents 48 of whom had had no previous hormone
therapy 8 had had tatal surgtcal Iy pophy sectoms

Side effects nclude masculnuzing and e thropotetic
chauges as noted with other andro,emsc compound  In the
doses u ed degree of ursutism and -cue wa- le s thw and
the degree of hoarsene s oiby shan and alopecery the same as
with téstosterone propronate Increase m ihdo noted with
testosterone proprofate did not occur Induced hypercalee
na s a comphication s with other androgensc bormone

The antitumor eflcct of fluonyme terone 1s 1t lea t 1 et
fective as that of te tosterone propionate and the e prelim
raary data sma mall number of patients tndicate that 1t may
be ) enor to testosterone propionate The ease of admm
trition the le s distressing mascuhmzme effects and the
titumor effect are such that fluoxy mesterone may be con
<dered the androgen ot choice m treatment of idvanced
hretst cancer
» S\‘ 1 have noted previously Auoxymesterone ts an amazing compound
\ithouglt 1t ts an extremely potent androgen audged by ats efiect on the
phattus 3t froduces astonsshungly few signs of vinlization such as beard
growth acne deepenng ci the voice or annoying merea & m libido hen
1edy reports mgher moidence of ebjective rentessions uf breast cancer
from the admimstration of this agent than was found by Segaloff ani co
wachers The fatter studted 3 carefully controlled series randoauzed ac
cording to the hnown vartables of predominant site of metastases and ase
with re pect to the menopau e Their control group treated wath te tos
terone propionate showed the u ual regression rate of about 20% thart
patiengs_treated with fluo: had a sinplar ate of
52 (Cancer 11 1187 19:8) Thus fiuoxymesterone apparently bas anti
cancer efficacy sinulat to that of testosterone propionate but produces Jess
distressing vintlization  Lihe other 17a alkylated sterouds however 1t
scems to be potentially hepatotoxic ~!

Effects of 3 Methylcholanthrene on Endocrine System
.nd Metabolism of Rat and Its Influence to Retard Growth of
Mammaty Tumors Hitherto Refractory to hormone therapy
were noted by Chatles Huggns and Lucio Pollice? (Univ ot

— e ed 496 3615 Ot 2 1938
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Chicago) Two classes of rat fibroadenoma were used
Poth were derived from a single mammary tumor of spon
taneous ongim and were mamtamed by serial passage i the
laboratory for 2 vear~ They differed with respect to hormionc
dependence class 1 tumors grew rapidly m adult female
rats and extremely slowly i ovarnectonuzed or hypophysec
tomized females or m adult males class 2 tumors grew more
ripidly m normal adult female rats and were not much re
stramed by removal of the ovaries or hypophysis and they
grew well mnintact male Implants weighing 50 70 mg were
made at 8 subcutancons sites 1 adolescent Sprague Dawley
albino rats Autopsy was performed 40 30 d1ys later

Gastric instillation or imtramuscular mjection of 3 methyl
cholanthrene m sesame oil for 50 days resulted n retarda
tion of weight gamn reduction m size of transplanted fibro
adenomas and decrease 11 alkaline pho phatace m the n
gunal mammary glands The effects were more pronounced
with 5 mg than with 2 mg doses Simular results with 1 or
2 m, injections were observed Atrophy of the mammary
gland was never observed and hyperplasta of the mammary
epithelium was noted 1n 8 of 50 treated ammals

Since growth of class 1 tumors 1s known to be enhanced
by admimstration of hormones promoting growth of the
mammary gland progesterone and 17, estradiol were tested
1 conjunction with 3 methylcholanthrene Tumor growth
when 4 mg progesterone was given with 1 mg 3 methvl
cholanthrene was less than that mn untreated controls and
much less than that in rats given the hormone only The ges
tational growth of mammary tissue resulting from the ste
roid was not affected by 3 methylcholanthrene mnor was
there a decrease 1n alkalme phosphatase Similar effects
were seen with 178 estradiol and with combined estrogens

Growth of class 1 tumors was moderately mhibited by 3
methy Icholanthrene and markedly impaired by dihydrotes
tosterone Growth of class 2 tumors was moderately inhib
1ted by either agent alone but profoundly mhibited by «
combination of both Rats treated with 2 mg carcinogen
and 1 mg dihydrotestosterone had 5% takes compared to
88% 1n the controls Those tumors which did grow slowly
however showed no obvious cvtologic difterences from the
fast growing tumors 1n untreated ammals



304 E\DOCRINOLOGY

The retardation of body growth wccompanying 3 methyl
cholanthrene treatment could be overcome by force feeding
v high protemn diet thongh tumor imntsbition was stdl appar
et Use of dihydrotestosterone or ovariectomy more than
overcrme the weight re trammy effect

In female rats 3 methyIcholanthrene produced a decrea e
m total budy wei it m the weig lits of the uterus and pitw
tiry and m the alkalme phosphatase content of the mam
mary glands Tstrus wa~ rare and atrophy of the va,mnal
epithelium even more so In male rats total body werght
and pitwitary weiLht were reduced compared to contiol
but less markedly than m females The te tes were not af
fected and moulc spermitozoa were present m the va at
aurtopsy

The tumor mhibiting propertre of 3 methylcholanthrene
could be overcome by equme gonadotrophm in dose of
00501 unit wath 2 mg 3 methyIcholanthrene Higher pro
portions did not increase tlus effect Tumor growth was re
tarded but not 1bolished by 3 methyicholanthrene m hy
pophyvsectomized rats and m these ammals there was no
los  of body weight

Influence of Corticord Steroids on Frequency of Spleen
Metastases 1n Pattents with Breast Cancer was studied by
H G Iver en wnd G H Hjortt (Copenhagen) The spleen
was the organ of chorce becanse frequency of meta tasesn
tlus organ 1s rather Jow

Among 31 hormone trented patients with dissemmated
breast cancer autopsy shuwed spleen metastaisesin § among
16 not treated with corticord steroids 1o metastases were
found m the spleen In patients treated with corticord ste
roids Iistologic exanunation of the spleen showed atrophy
of folhicular tissue In I mstance the spleen 1 sue was dif
fusely mfiltrated by secondary growths despite the fact that
no signs of metastases were noted wacroscopically Because
of the small number of patients no attempt was made to sub
divide them accordmg to dose size or duration of treatment

At autopsy  both treated and untreated patients showed
numerous metast1ses 1 various organs Lcept for the num
of metastases i1 the spleen no obiious duference was
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noted w the number of ecomdars growths m treated wd
usitreated patients

During treatment with cortscosd steroad il organs are
affected througl the catabohe effects of the hormone but
the most di trice hstologsc altecation occurs . Harphowl
organs such as the pleen Here the white pulp ~hows pro
nounced 1trophy To a preat extent the lmphod vane 1«
e ponsible for production of antibodies and 1t1 po ~iblc
that the great concentrition of antibodies n the splesn 1 the
cluef cause of the luw frequency of netastases m this urgan
Cortisane restruns the formation of wuttbodies pye umabh
because of compromused nuclese acud metaboh mn the ant
body producy, cells Deerease m the quantity of antibodies
 therefore relatively more scvere m pleen nssue than 1w
other nonlymphatic orpans That corticond  terowds merease
permeability of spleen tissue and restram phagvcstotin
abiity of macrophages must also be conadered contributary
causes to the favored devclopment of secondany growths

1t appears that the benefien! subjectsv ¢ effects of cortiea
sterouds are obtamed 1t the expea e of mereased cancer
«pread
» {Tiws ceport lescribes the fiest cluucal connterpart of the tumor pread
g st of cortisore noted 1 aanuils The catabolre adrenal cortical
testnds are capable of whibiting, dufen o5 agamst mlection and i 12 1
56 that ordmanly us u cepttie sirams may now De ped as ot The
me lence of ohyeets ¢ regressions of advanced breast cancer after admy
1 trauion of adremal cortical stermds yuns sowew here 1 the neight orhoud
Sf +§ The enthy 1astc we of the ¢ agents by same e ngator douft
less stems from ob erving the eugboria ncreased appetite weight gam
and pulycythenna produced s therr patients Corticoid Biave a defiue
lace m the treatment of mahgaance (1) for hypercalcemia (2) _for
bynersglentsm and (3) for ther ubrectne effects 1 termnal tare —Fd }
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