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Zhe existence and the grosé znatomy of the thyrolsd
gland in men snd nmapmals heve beearkga@ﬁ Trom the esrliiest
days of ﬁaﬁiein&. Certain diceases, more or less direct-
iy connected with 1%, have slso been long know wn, and heve
led meny observers to & close study of She importance snd
funetion of the gland.

During the lest eighty years the cuestion of its im-
portance hss held the close attention of all leading seci-

entists snd & vast number of experiments hos been perfor-
med in the até amy% to discover its function and importanc
$o lifs.

and yet, in spite of the fact: that puch heg bhesy
disclosed by those axyérim&a%%, and fairly relisble cures
have beanlestabliﬁhﬁé for disesses that affaeé the thyroid
direetly, 1%t muet be sdmitted thgﬁ the problem in nuestion
has not been definitely solved. TUe do not yet kno ¥ the
true function of the thyroid gland. The question ss %o
its dwportance to life has not beon definitely getliled,
and the ﬁﬁybiﬁlﬁ rical sndéd funetionsl relstionship bhe-
.%@a@n.@hs thyroid snd the parathyreid glarnds sre still

matters of doubb.

Un reading Shs seccounts of the resulsts obiasined gy

the many scientifiec %ar{@ra, who heve carried out re-

ae&re& work on thyroids and @gr&thyraiés, we




- confronted with she fach, that many of t&ege are gon-
flicting. It is also very evident that eXair@a%iQa
experiments of %h?rai& only in most enimels, and parti-
eularly in some of the garnivora, ﬁmﬁt be very déiffieunlt,
owing to the olose znatomicsl r@l&ti@a&hi@ be%wgeﬂ.tke'
thyroid and the parathyroids.

in my opinien this accounts, partly at leass, for
the somewbst indefinite results referred to before.
there iz further little doubt that resulis of extérvation
of thyroid and parathyrolds d4iffer aaﬁﬂiéarahly in 4ifa
ferent classes of animals. |

The physiological relationshiy between thyroid &ﬁ&
@&r&thgrﬁiﬁﬁ is one of the points upon Vhieﬁ acia&tifia
%9r4$r$ have no% guite sgreed in the paste Frofessop
Swale Vineent in his book on “Inbternel Secretion and
tha Ductless Glands” sﬁate&. ””%yrai& and p&r@thvraia“
are to be looked wpon as & single bhysiological appa-
ratus, the two kinde of tissues beling intimately as-
_soeisted embryolegieslly, and working together physio-
logically. Then the thyroid is removed the @&r&%ﬁyraiéa_
appear capeble of functionally replecing 1% to a cere
- bain extent, snd their %is?alagia&l sbructure changes
acoordingly". |

This view,bhongh shered % somg selentists,has

been 3en$raﬂ2@$eﬁ by others.,




I have attempted to solve the problem by perfor-
wing & series of experimenic on rabdbits, the reaulis
of which will be submitted gfter the history of the
Subj&at of ﬁx%ﬂmﬁm has been hriaﬁg raviewed.
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HISTORICSETL.

During the years 1836-1880¢ & considerable number
of sxtirpation experiments was performed by different
obzservers. Fxperiments st this time ﬁaré,'hawev@r,
pften carried ocut under ﬁﬁﬁa%isfaétery or wAknowa ceon-
ditions. The axia%enaé of the parathyroids was not
known, and the réeerﬁs left sre in many esases incom-
plete and unsatisfectory. Ve may thersfore say thai
the results of thoze early experiments cannot be con-
gidered to hsve much irportance, and & short summery
will suffice to indicale the moab isportent points in

connection with thyroidectomy, which those experiments

have brought %o light.

?o Reynard {84), & French seientist, bslongs the
honor of having Tirst performed extirpation experi&aﬁ%gb
upen animals in K%ﬁ@:lsﬁﬁ, He maintains that golire
can be treated in dogs just s in man, "Il réussit?
says Reynard, "frecuemment pendent 1'Gge moyen de le
nie. Il est fort advantageux pour lee animanx égéé*
‘aant sux Jjeunes, depuis le sevrage jasq&7§ dsux on
trois mols, nous &Vﬁﬁé fait 1&'remar%ae qa)il st
guivi de ls mort peun de jours agr&a, meme 4es 1o
lendemein de l1s disparition dn goltre. Les recherches
a&&&vé&igaes leg @lusiminn%ieﬁaes ne nous ont failt
)

/ ' A /. \
decouvrir Jusqw & ce jJour sucune lesion & laguelle oW

puissge abtbribuer 1z mort®.




The més% 1&@0?%3&5 experiments from thie yerieé'
were performed by Sehiff (69,70) in 185721889, He
414 & aeriéé of thyreidectonmies u@ankﬁiffaraﬁ% animals,
and reports that several dogs, & cab, and & ret died |
some days after the operation, bubt thaet soms ra%biﬁg,
rats, fowls, snd doge survived.

Several other observers extirpated ths thyroid
from doge, rabbits, rats snd other asnimals sbout this
fipe. é@n@ralig speaking the animals were not ohser-
ved to show dny #ll-offects after the operation with
the excention of a few ceses in which it proved fatal.

4% this time cretinism hed long been recognized,
and in 1874 ¢ condition laler known os nyzofiems Wés
deseribed { by Gulll. In 1882 some Zwiss surgeons
noted the 3§mgzém5 of "operative myxofdema” after an
operation Tor golire in man.

These early experiments cen, therefore, not be a&ié
to have yielded é@finiﬁe resulésg, and th@g'léft tﬁé gub-
Jeet of ﬁhyraiﬂ%&@amylapen for futdre ressstch. But
they undoubtedly sromsed intersst in the subject,spurred
seientists on to further 1nvéa$igatian§, end probably |
drew the attention of surgeons to & possible danger 2
of total removal of the thyroid glsnd.

The most imporbtant ezperiments performed éﬁriagvthé,

ten followlng years were dons by Schiff snd Horsley. =
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In 1884 Sohiff (69) performed s new series of
thyroidectomies upon rats, rabbits, cats, and ﬁsgs,
His resulte briefly stated were as fellﬁwa: Rats .
and rabbits showed no marksd sympboms after removal
of the thyroid, bui in dogs and cats complete re-
moval of the gland at one %imeLragulﬁeﬁ in the desth
of thé snimel within e few days. Iin masé cases the

snimals died in the first week after the oneration,

and one dog only out of sixty survivéd for fifty days.

Seniff fhought that removal of the thyroid wes not
fatal when the two lobes of the gland were removed v
at different times. He stated, further, that grafﬁing‘;
of & gartiaﬁ 0f the gland into the peritoneal cavity :
nrevented the symploms that a%uélly followed the
operstion.

ﬁerslégéégggieé the effevts of thyroidectomy
upon éiffaran%_aniﬁalg in consifersble detail. The
results of his experiments sgreed fairly closely aith
those slready obtained by aahiff.! Thug,he found, bthset
the aaéaivara-— dops, cats, snd foxes - ugﬁaliy’éiaﬁ
soon after the operation with acute symptoms. In man
and the mankéy the operation was followed by chronic :
sympioms, which fia&ily and invéria%ig led to dsath. /

The Ungulata -gheap,poats, donkeys,pigs- shoved &

general cachexia which resulted in death after & more




or less prolonged period. (The Herbivore: Birds éaﬁ
rabbite showed no symphoms.

From these results Norsley came to the eoncliu-
sion that the different effects orf thyroidectonmy
tpon verious elasses of snimsls, were due to differ-
ences iﬁ metabolisme

The genaral aymptemﬁ-ﬁisylayeé by animals afier
thyroidectomy, as noted by these observers, were gene-
ral melsise, muscular tremors, slterations in sansi-
bility, vaso-motor disturbances, snd cachexia,

Horsley, who first operated en monkeys, records
the following tresin of sympioms in those animals,
in the first six weeks: ?ibrillary twitehings of
the muscles of the limbs fﬁhich,ﬁ@%@ver,e@aﬁgﬁ on
voluntary movement ), ancemea, sad depression, ereti-
nlem, and nyzoedema., The myzoedems, he states, 1led
to the death of the maimel in the sixth or geventh

weeks Horsley furbther dééeri%as infiltration by

macin into the subeutaneous tissue of the face and
sbdomen, & hypertrophy of the salivary glands, and
a mucous secretion by the gﬁretiéé; Subseguent ob-
serv&is hzve not been able to verify those last
results {vide infral. }
Tﬁe great m&j&rity of seientific observers of
this period (1886-1890) sagree in the eonelusion,

thet the thyroid gland is an orgen essentisl to 1ife,




basing those conelusions on the ezgariﬁﬁatal evi-
dences dlscussed above.

4 fTew, however, among whom are “hilipeux €éﬁ}’
Hunk (61-62), and Drobnick. {Elthink, that the symptoms
following thyroideciony in animals are &ue 50 entirely
different csuses, such as injury %o nerves, reflex ac-
tions eteg., &gﬁ refuse to sccept the bellef, generally

adopted, of the supreme drportance of the thyroid. In

suppert of this view,tley point Soithe numerous ex-

eeptions recorded by experimenters of different peri-:v
ods, which show thad by no means thyroidectony 1s al-~

ways fetel, not even in esrnivors such a8 dogs and cets.

~ Indeed, they remind us thet aémpleté thyroidectony
_ hap oceasionally failed o produce any ill-effects

in those animels.

The next stage in the history of thyroidectomy
is marksﬁiéy the important discovery of the external
parethyroids by Jley. He made a deteiled siudy of
the subject, and @ﬁhliaheavhis éhservaﬁ#ans in &
serizs of papers during the years 1891-1897 (15-22).
| In these papers Cley urged that the different
results obitained hg.yreviaus observerg in differsnt
¢lasges of snimsls, on removal of the thyrold, were
éﬁe to snatomical variatione, and that, in faet, &

different operation wes being performed iﬁ, for in-

stance the rabbit snd the dog.  Hense, he claimed,
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the thrroid slone was being removed from the rabbia;
with no ill-effechs; but in the dog, where thyroid
and parsthyroids were in close contact, the whole
apparatus was being removed with fetal resulte. Thus,
he thought thet anatomicel differences explained the
different resulte obtained in those two caszes. |
?aAyreve this theory he removed ﬁhé external
parathyroids, along with the thyrsi&, from & nomber
of rabbits, and came to the concliusion that the
operation, when performed in this way, wee as fatel
in rebbits as 1ﬂA§0gs,_ &uﬁ of fifty-Tfive rabbits
operated on in this wey, twelve lived, however.

Gley alseo ﬁris@ te remove ﬁhe thyroid from dogs,
" without st the ssme time taking out the para‘ahyrams.
and found that the operstion then wes no mors dan-
gerous then in rabbiis.

He furbher removed the exbternal psrathrroids
from both these alasses_af animals, and concluded
that the s@er&tiﬁnlwag nermiess in either cuse.

he panme abserver noted, what hed previously
been learnt, thgt removal ofzihyreiﬁ in rabbite
“geve rise %o no symptoms. If, howevsr, the exter-

nal @arathgraiég were removed later the animsl soon

died with acute symptoms. The externsl parsthyroids




upon examination were found to heve anéergenﬁ & ﬁam¥
pensatory h§§ertr@yhg, and, &8 Gley %eliave& at this
time, more or less of & &evel@pmﬁat inta thyroid |
tissus. |
Gleg'é results, thouph supperted by the obser-
vations of many other scileatific %crk&rs, aroused

considerable controversy, snd laler Gley and Nieolss -

(25} beceme aoubtul of the ﬁeveleyﬁén% of pura-
thyroid into thyroid tissue af%er thyroidectony.

| doussu [57) removed both thyreiés snd parathy-
roids from nineteen rsbbits and only four died.

Hofmeister (33*345 found thet removgl of the
thyroid alons in young rabbite hinderad the ﬁra@ar
aevelopment of the skelebton, snd later the same oh-
sarver»aﬁ& Youssu meintained that removal of th@r
thyroid only gives rise to & cretinoid condition.

1% mus% be borne in mind that up to this time
thé exictance of internal perathyrolds had not bsen
Znowhe ‘ _

- Thess glaﬁénlag‘ﬁ@re riret discovered by Xohn
{47) snd in his publicstion of Februasry, 1895, this
suthor insisbe, not only apaa‘%he presence of two
glandules (an external and an ianternel §ara$h§rsﬁ§}

on esch side, but also upea the persthyroids being
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crgane siu generis.

lwo Italisn observers, Vassale and §a§ar&1§ {72-731},
sfter making themselves well familiar % th anstomical
relations of the four parathyroids, proceeded o systa-

~ matic exbtirpstion experiments, .

Ten cats and nine dogs were opersted on, all four -
parathyroids being removed in e&eh’saga;‘ané %hé‘%hyraids
left behind. | |

0f the ten cats nine died within ten days afber
presenting %$§ie&1 symptoms. The tenth oet, though |
living three months after the operation, showed gr&va’.
symptonms. %hg'sympgamﬁraaﬁﬁﬁ wers s fi%rill&ty twit-
chings, museular spesms, nhysicsl ﬁeprﬁgﬁsen,ﬂﬁiff |
and tottering gait, 1885 of sppetite,bachycardia,
rapid smmciation, ang laﬁ%riﬂg of body tempersture.

The nine dogs a1l died within eight days,and
moatly on the third an&.feurth day sfter the ayﬁrﬁ$iaﬁ, 
the symptoms es & rule beginning to show on the second
day. The sympitoms noted in thié e&é& @ere:'péysieal
depression, rusculsr $remors, peresis of the muscleées
of mestication, trismms,riéiﬁiﬁjaf the hind 1imbs,am¥
certain gait, genersl ﬁﬁscu;ar feehleness, snd con-
vulsions. |

Distinet convulsions were not observed until

Just befors death, znd the predominating sympbtoms
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were those expressive of diminution of nervous excita-
" bility, the parslysis in some cases being rapidly fét&l.
“he autopsy showed thet the lungs were normal, but
spleen and kidneys congested.

| These suthors meintain thet the death of the ani-
male could not have besen due o complications arising
from the operation itself, snd state thet the thyroid
guffered 1ittle or not s% 8ll in the operation.

Vassale and Generali poinigs out that the mymgteﬁg
preganted after remeva; of a1l the gar&thyreiﬁs gra-
the same as those presented sfisr removal of thyroid
and perathyroids, but thet ﬁea@k‘éa@ervanes agrlier
after parathyroidectony nlons.

In & laber ésmmuﬁicaéien Vassale and Gensrali re-
 port that the fwo @érg%hﬁfﬁi&@ on one side mey be re-
moved with no effects, but when the remaining two are
removed some time leter, the operation proves rapifly
fasal. |

- Leter s$ill the Italian autggrs observed thet
Setany sfter thyroidectony iz mere merked in young
dogs then in ¢ld ones, «nd thet 1t iz pearbticularly
well merked when the animels sre shbundantly fed on
g8 meat dlet afbter the eperation.

Resulss of experiments esrried out by several
ctier séiantista &hanﬁ this time agreed with %hgs&

obtained by Vassale and Cenersli, and there éag &




marked tendensy st thic period %o emphasize the impor=-
tanee to life of the parathyroids, while, at tre q&m@
time, the irportance of the thyvroid itself wes baing
underestinated. This viéw received sunport from the
fact thatméevéral obeervers &aﬁ falled %o natiee any
ill-effects -especiaslly in rabbits- sfier removal of
the thyraié.» ‘

Thie, a8 pointed out by Professor Swele Vincent,
may be due to two causes: {1) Ths presence of éeeassary
perathyroids, (&) the fset that the thyroid is of less
functional importsnce in the sdult then in the young
animel. o /

Houssu (60) suggeste that there may be twataiatiéeﬁ
functions for thyréi&g and par&thyrai&s, and that inter-
Fference with the functions of ihe thyroid will give ris&
$¢ chronic troubles, while interference with the funetions

of the narathyroids will lead to scuts SYmptonS.

Host observers hitherto mehitionsd speak of the re-
moval of the %hgrai&'a@pgﬁﬁﬁua; or any psri of it, as
if it were quite a simglé metters Vincent end Jolly
(%8, however, socem to reslize fully the 4ifficulty
of the operation in most of ita'variatiéaa, and com-
ment as féllaws wpon that @Qi&ti "¥rom the writings
of the authors Whe have supported the modern view

{#e8+ the supreme importense of the parsthyroids )




it would appear to be & simple maiter to remove, in
8ome cases, the parathyroids, leaving the thyroid |
intaet, =nd in others the thyroid, leaving the para-
thyroids in situ. Veriations of these experiments
would geom %0 be equslly simple. Velsh,indeed, who
worked with the anizal in which this epemtziag 1s
mmsﬁ easy, admits some éiffieﬁlties in perforzing
complete thyroideetomy. Our experience has convin-
ced us that he hes understabed rether then ofherwise
these &ifficul%ias. Zhe obstaclies in the way of suc-
sess in %ﬁiﬁ ager&%ian are painly anstomicals The
garazgyrai&ﬁ are exbremely variable in position. The
externel pair may &8 & rule be easlly seen géﬁ P~
wmoved, but the internal are, in the greé% majority

0f cages, ombedded é@ﬁgly in the substance of the.
thyroid. When it is remembered how vascular thyroid
tissue is, how slightly the garathyr@ié differs from
1% to the naked eye, and how this difference, slight
a8 1% is, enbirely disappears when %ﬁére ig sny blee-
- ding, it will be seen that the operation of digging
out the internsl parabhyroid ie one of extreme deli-
cagys A Turther 4ifficulty presents itseld in the
fact that there iz & nodule of %hymagtglsa emhﬁa&e& -

in the sthyroid lobe, freguently in clese proximisy

tefshé internsl perathyroid, resemdbling 1t on naked
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eye examination, and therefore easily mistaksn for it
in the course Qf the operation. Ea&ring all these dif-
ficulties in mind, we can herdly hesitabe %o eay.ﬁhat,
excent in very favomrable ceses , where the internal
parathyroid ch&ncéé to lie near the surface of fthe thy-
roid lobe, the opsretion i; sn impossible oms. The in-
gury causef o the thyféi& in endeavouring to exéavats_
en slmost invisdble body from its substance, combined
with %he-acceﬁpanying pfefuse haenmorrhaege, may, #e
venture to thiak, account fo some of the desths which
other experimenters heve sttributed to parathyroid iné'i
gufficieney. 1% will be obvious thset the other opers-
tion, viz. the removel of all the thyroid tissue, while
leeving the parathyrolds with their blood supply unin-
jara&; is sti1l more diffieult, snd we have not even
attempted 1%, though we have succeeded, in some cases,
in-la&ving one or two externsl perethyroids®.

Vincens and Jolly performed ahout 100 experimsnts
upon ecalbg, degs, faﬁes. monkeys, rats, gulnea-pigs,and
rabbits. |

'?ctal thyroidectomy wss performed on Tifteen cais.
0f thesgs five survived the oparation hut three out of
the five showed grave a&r?aﬁs sympioms. A careful
poet mortem {examination) dissection of nsck, thorex,

snd sbdomen feilled to disclose the presence ¢f any

BQCes80ryY %hyraié.ax parathyrold tissne.
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Symptoms usually began to show on the geeond day
after the opsration, and appeared iﬁ.?&@iﬁ-éﬁﬂﬁﬁaﬁiﬁﬁ
in the followinz order: paw-shaking and &ﬁl&ise, BaS-
cular bremors, stiffné&s ef gait, snd sonvulsions.
dallucinations, conjunctivitigs, and respiratory calerrh
were slso observed. |

Cn nine other eats theose observers 4id a series
of varistions mupon She original experiment. Vhere one
thyrold lobe wes left and one parathyroid, the cats re-
mained wall.’ Yhen parathyroids slone Werevlaft the
cats also remalned well until these, boo, were removede
Iin the opinion of those scientisbes the feet that eais
‘<,$hrv1ve !wharﬁ‘%ha %hyrai& gland hes beon removed,if
ons or BOre gﬁr&*ﬁgraiéafax@ suffered %e remein in si%& ‘
points to the @rﬁh&bili?y %h&ﬁ ﬁarﬁthyreié ﬁigsue,wnﬁthar
haz &a%iva or not Whara thyx&ié tissue is present,can,
in its sbsence, fanaﬁi@n&llg rﬁglaee 1%, and there is, ;  
%heg'thiﬁk 8 @h&ng& iﬁ tha s%rﬁeﬁare of %he 9araahyrai&s,
which supports this viaw.s" - ‘»;_ 

The axgarimaﬁtﬁrs'tkiﬁk;fhaﬁa?er, %%at the ?arathﬁéff 
roids cannot in all eases entirely replace the 3hgr@iéfgb
in funetion, end rﬁéﬁ?& a eapge of s young eat,which,
after removal eof the thyroid, showed no increase in

gize érfwaigkt'fér 76 days affer the operation.

In nine @aﬁﬁwwhere'ﬁk@'ﬁhyyéié wag left and sll
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four parathyroids removed only 33 @ér cent proved fatal,
and af‘tha thres cats which died one 414 not show typi-
 eal symptoms. In thg)aﬁh@r $wo cases which proved fatal
. the thyroid glands were found to be extensively demaged
on post mortem examinstion. "In the great majority of
cases”, they say,"it will bs ésan»thﬂt.na ill-effocts
of any kind resulfed from the operation”. "

Prom this the asuthors concluded that simple pﬁr&~ |
thyroidestomy in the cat, where the thyroid glend is
lefs uninjured is not necessarily fatal - s view direot-
1y opposed o thet of Vassale and Genersli. |

Out of five doge operated on by thoses sxperimen-
ters, the complete ay%{a%ien produced ne symptoms in
omo, the snimsl 1iving in good heslth for 91 days afber
the operstion. The othsr four dogs died, and the symp-
_toms observed wers similar to those deseribed sbove as
ocourring in cabs. | |

In foxes, bthe most purely ﬁ&rnive?aﬁs aninnls em-
‘ployed, the cperation produced acute symptoms which in
all of four csses led to éﬁ&th. |

In their genersal Gﬁ%éf?&ﬁiﬁﬁ%’&?ﬂﬁ the experiments
on Garnivora the suthors remerk: “Ve cannot sssail the
logie of the poeition, that the thyroid which may frecu-
ently be removed with impunity 18 not "gapentiel o lifé?'.
C and aﬁz resulis foree us %o exbend this ahﬁervatian.za;i

include the perathyroids also. But we eonsider that the



s, e

2h§£aiﬁ has undoubtedly = specific fﬁﬁatiaa, %ﬁiﬁh“ﬁﬁﬁ
be performed in its sbsence by the perathyroids.., Sgms-
ptoms when they secur are thus to be attributed to the |
absence or interference with ths funetional integrity
‘of both sets of plands. Te are convinced that the the-
ory of aeaegsgrg;ﬁﬁgrei&s'er parathyroids is insufficient
to aceount for csses wherse perfect health is regained |
after operation; and we must conclude thaet the Punetions
sf t&@ﬁa'glaﬁﬁs ean be otherwise performed or,indeed,
dispensed with. If this is tﬁe case in Cernivors,it is,
&8 we sShsall see later, more em@haﬁiaaily 80 in eﬁhﬁr
‘gfgugs of Hammalse In no Carnivora have we seen any _
condition reae&?ligg'mgxaeéema”- o
The aame reporters then report on experiments gsz-:
formed on m@nkays. Both #hyrai& and perathyroids were
removed from seven of these snimsls and 1% is iatar@gﬁiag
te note thet they all,raeeva:eﬁ'@ﬁmylakely afber the ag&—
ration, aﬁﬁ'livé& in perfectly good health for several
'waaka aftar@argu.~,ﬁn;égme easas,hawavar,'%raasiaaa ner{f
vous symptoms were abaetva@, and the suthors think %ha%f 
probably removal of the thyroid gland leaves m;&k&gs,
a8 well as other enimsls, in & condition in which they

are less capable of resisting disease. In no case wss

there any sign of myxoedsms, nor in fect, any symptoms
which could be atiributed to it.
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Zats and guinea-pigs showed no i{ll-effects afier re-
woval of both thyroid and parathyroids. |
Thus in e geriss of experimenis upon cats, doge,
foxes, monkeye, rets, and guilnea-pigs, more than 51 per
'éesﬁ servived the opersation for a @rﬁlﬁﬁg&&'parieé,aaa
of these wore than 68 per cent showed no s?aaifia 8ymn-
ptoms of eny kind. But, ss these writers siate: "Thare
is a fﬁaﬁamantsl difference of behavior, as Horsley
baught, between different clesses of animals, snd this is
a8 trué when the parathyreids saster into %ﬁ@vﬁiﬁﬂﬁﬁéiﬁﬁ,
&s when omitted". _ | |
=pesking of the entire seriss ol experiments,ihe
authors' conclusions are ss follows: TIt cannot be
truly said that elther thyroids or yaraﬁhyrﬁ1&§ are
- essentisl for 1&?@, gin@e,iﬁ is frecnently possible
zé remove either or both without causing deathe. Rats
gnd guinea-pigs ﬁﬁ-ﬂﬁt gseem to suffgr at 8ll ag the re-
sult of extirpation. Honkeys only show transient a@r;‘
- vous gymploms. Doge and cats erQu@atiy but by no means
invariably, suffer severely, and die. In foxes, ﬁy@p#@mg L
come on with very remasrkable rapidity, and death is corre-
spondingly early. The éivaraity.af resulis abtaﬁ&aﬁ in
differsnt classes of animsls is not %o be eitributed to

anagtonieal, but to physioclogical éiffaéeneas‘ In no

animels have we beem able to indnee synploms resembling
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these of myxoedema. In young animels, slthough exbir-
pation of the thyroid causes s Lemporary cessabtion of
zrowth, we fiagﬁggiﬁ is not necessarily accompanied by
symptoie of & cretinold nature. Iyxoedeme and ereti-
nism must then, we think, be due to causes more complex
than simple thyroid insufficiency. @hsnyﬁﬁﬁ thyrold is .
removed, the parathyroids appear espsble of f&a@ﬁiﬁﬁ&lﬁy
-replaelng it bo & certain extent, and thelr histological

structure changes scoordingly”.

The results of & sgaﬁnﬁ geries of exyafimenﬁﬁ done
by Vincent and 3@113*(?9} were entirely in geﬁmra with
those cited above. Honkeys, cats, dogs, prairis-wolves,
badgers, and rats were opersbed on. The experiments on

. monkeys, six in(nam%@r, confirmed those previously re-

corded. Two aﬁiy showed transient nervous symptoms,
and 211 the animals lived. There were never any signs
of myzxoedema. |
%alveg,_afeer the extirpation of their thyroids,
behaved precisely as did dogs. DBadgers and rate aid
- not ssem to be sffected at sll.
In discussing the sigﬁifi@an#e of the results of
those experiments the zuthors remark: “When gara%hgrei;
dectony pr%?éﬂ fotal, this is géﬁbably due to ﬁka‘ﬁevargffu

damage simulianeously done to the thyroid, snd it ig'géﬁ§




8ible that there may be v difference between the r§34 1fs
of severﬁ &&F&ﬁe to the thrroid agp&r@gus and its total
removala Ehyroiﬁ and parasthyroid are %o be looked ﬁpon 
88 8 single a&y&ielagie&l ayﬁaratus the two kinds of
tissne haigg inﬁiﬁﬁ%ﬁly agsociated embryologically, an&‘
working together physiologically. ¥hen the thyroid is.
‘,ramaveéithe;gargﬁhyraiés appear aﬁ@aﬁi@ of fﬁn&%iaaally
replaeing it to o ﬁertain extent and their histolozieal
ﬁ&ruﬁﬁur@'ehaﬁgas Boeordingly®.

Fé@s§%§’%§j&geg$ir@ accord:with Vincent snd Jolly
aa,iagﬁréa tﬁévexﬁréaﬁiﬁifﬁiealtia@ of the operation of
perathyroidectoeny, and, after enumerating the verious aif-
fiaaztiea invarisbly met with in t&ﬁ apara%isn he comes ﬁa
‘the een&luﬁiaa that we are not Justified i maiﬁﬁainiﬁg

that the p&rathyraié glan&s have been préve& o wa&saaa

o a fanetian of such vital im@arﬁanﬁe that ﬁheir snyprea- -

sion invariably 13&&9 0 ranid dsath. iz believes %b&t
the parathyroids are a portion ef the main ﬁhyrai& gland,
which h€$ assured Functdonsl ae%ivitg. but has na@ yﬁt
farm@ﬁ vesiaiea.

Haelallum £49~%1 hee & éifi@reﬁ% eyiﬂiaa. He states:
- TAY lﬁaat we know well that the ééstrustien of all the
garathyraia glanés results in the desath af the animal
- with aymptaﬁs of #a%éﬂy,'whiﬁh is not in the least éa?&ﬁ-



dent, as was once taught, uron the deétruﬁﬁiﬂa of the
thyroid glana”. .

MecCallum snd Voegtlin (54:) usilize bhe theory
of & s&@ara%a and supreme funchion of the perathyroids
to explain the paﬁh&geﬁy of &iffereét forme of ”ﬁaﬁaag“'
which ocewr in olimiesl observations, and in recent
Jyeare many sclentistes heve 49&&3% inclined te conneed
diseases of & tat&n&id nature with lesions of the para-
thyrolds. , _

h&aﬁgllam and Voegtlin state that sha effeet of
the extirnati@a of the parathyroid glands mey %e 2f-
nulled by the in%ra&aetiaa of an extract of these
’&1&nas even fronm aa &ﬂiﬁ&l of a videly aiff@raat Cherag-
Ser. Lccording to these authors the effaﬁbawg;3yh% Ox~
tract in counteracting %e%&éy'apge&r some hours after .
inspection, snd last seversl dsys. They éhiak that
tetany is aﬁ sxpression of hyperexeitabiiity of nerve-
,9&118 Gue to deficiency af caleojiun aaiﬁg; }

Berkley snd Eaeﬁe (1} canfikmeé #h&ae results,

and found that salts of sﬁrentinm had & similsr effect.
Blede (2, hawaver fiaﬁs that these salis do ﬂﬁ% Broe-
ionz the 1life of &niﬁﬁlﬁ suffering from %etanﬁ,éa& ite

the fact that they suporess tre aym?%@ms of excitation.

Carlson =nd Jakobson (4} put forward t & theory
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that; with the exgention of parathyroid %raa&yl&a&aﬁieﬁ,
the sebtion of sll measures which suppresg $the execitation

symptoms can be secounted for by decreased exeitability

of the nervous tissuves. The excitability is decreased
direetly by the drug action of the @aleium and Stron-
tium salts, and by h&yar%a&i&iﬁy. indireetly by sub-
gtances arv&e&surasvwh@eh czuse partial snoemia of the
brain @hraﬂgﬁ vaso éii&ﬁa%ieﬁ. done of these measures
have, %ﬁarafare, sny specific &i@nific&nae as rag&rﬁa
the eanse and nature of perathyroid tetany.

In 1907 Keelallum, Thomson, and Jarﬁhy {83) per-

fﬂrmad é series af expsriments upon sheep and gosts,
removing the parazhyroiég from both the thyroid and
the thymus.

"ractically no effect was prodmeed in five sheep.
In eight gms there were fairly definite twita}aiﬁg%
without actual ean?ﬁlaiané in four. 2wo ghowed no
sygotoms at aﬁy.%iﬁe, while two developed violent ané'
typical %eﬁaéy. ' |

From these experiments they admit thet thers in-
deed is & very merked difference in the resulis ob-
tained by perathyroidectomy in the dog and those in

such animals as the sheep and gost,

They 4o not know, however, how to explain sabig-
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factorily the negative results in so meny of ftheir ani-
mals uniess it be %h&t, in spite of their exbtremely
careful and comsientiouns search, there were sitill oiher
magges of yarathyraialgisaae nidden awgy somewhere in
the neck or the thorsxe. .

Agocaessory parsthyroids, it wust be admitted, have
been found aaeasiéa&lly in differsnt classes of animals.
Zheir @ﬁﬁitiaﬁ,'hawever; is by no meens constant, and in
the great msjority of cases a careful search fails al-
together to réve&l thelr presence.

The question of their importance is therefore at
leget & doubtful one and ss Professor Vincent remarks:
"The iasisbence upon the naseas&ryvgresaﬁaa of remain-
ing §ara$hg#eié$ somewhere or other in all ceses whers
symptons éié not occur, in investigations made to dis-
cover whebther or not @a:ﬁﬁhyrai&a are eéssential to
hesltk, is & distinct case of reasoning io & circlés. -
And, further, 1f accessory glands be s0 ususlly present,
then the guestion as to the importance of the glands
ceases to have bhe value hitherio attached to 1%,

Gley (24) remarks that after perathyroidestomy
one mey sometimes observe sympltoms usually attributed

to simple thyreidectomy (cachexis), and puts bhese

foete forward in support of hig th@arjﬁﬁf 2 fnnetiaﬁal_4
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relatianéhi; between thyrolide and parathyroids.
Halsted {301 seems %o believe in s todally sens-
rete snd distinet function for thyroid and parathyroids,
and thinks that parathyroidectonmy is slways fatal. Yet
he records some dbservatione which ftend %o prove guiie
the conbrary: "Yere handling of the thyroild lobes™,
ke says, for insbance, "may give rise to symptoms of
para%bﬁraiﬁ privatiﬁn. Yanipulstion, not exeessive of
the thyroid gland in doge hes several times in nmy
ng@erien@e gré@néeé fatel tebany”. .@hia is quite
plainly & support %o the view urged by Vineent and
Jollg,fgorsyth, and others, that thyroid and rara-
thyroids are to be looked upon ss one apperatus. For
how conld "mere handling of the %&yﬁaiﬁ 10&@3?_3&?&
rige éa the same symptome as parasthyroidectonmy, 1f
Vthyrai& and parathyroids sre mmk to be looked upon

a8 entirely sevarste snd distinet organs, with no

physiclogical connection?
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In 1880 Sanﬁs%rﬁm'{6?}‘§isaa?¢raa”a new gland in
men snd verdous mﬁmmala? wﬁégh he cadled parathyroid
glend. He found two of Ghese glandnles iaveriably |
present in,%hﬁ immediate neighbourhood of the thyroid,
one on eaeh side. Their situation, he noted, was some~

what varisble thoughk in the mejorisy qﬁfﬁ&ﬁeﬁ they

lay in elose relation to the powberior part of each

lateral lobe of the thyroid.

The parethyroid glands, as we kﬁQﬁ-ﬁﬁ%, are red-
dish-brown or 3&11@§iﬁh»hrﬂﬁﬁ duetless glands which
are inveriably present in 2ll animals. They are some-
what %e&&-@%&yaa or kldney ehuped with the long dis-
meter in the aap@r@-inf@riar direetion, end flattensd

entero~-posteriorly. They vary greatly in size and

~position, the average length in the rebbit being

sbout 5-6 mm. 7The reddishsbrown coler of the glends
is due %o their rieh'hlceﬁ BRpplys |

| Zach gland is made my'gf_%@ii& irregular passes
of egith@l&ﬁm eelle ﬁ@yi&edviaggﬂlsﬁﬁlea.ky @ﬁﬂﬁ%@%i#@»
tissue. Yach gland is slsgo sarééanﬁ@é by & capaule

of connective tissue which is always present and from

the inner surface of vhich pase numercus nrocesses
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- which mﬁka ap the framework Tor the gland substance
proper. '

The parathyrolds are aguglly four in number,
but there may bs as many as 8ix or eight, and there
are oceasionslly only two or three. '

The location of the glands veries in different
animals, but generslly speskins there is an aﬁﬁara&l
and an internsl psir. In most animels the externsl
pair is in elose conbtact with the latersl or @bﬁ%@~
rior sspeet of the thyroid 1Gbes; in rabbits, how-
aver, they ars entirely Qe@aéa%eé. The internal
parathyroids on the obther hand are f?equ#nﬁlﬁ en~
bedded in the ﬁﬁbﬁ%&ﬁ@@;éf the thyropd, snd in no o
animel ers thoy gﬂ&éﬁ geparsted #remvié. Eeither pairg‘ f‘f
is aan&taﬁﬁ in position. | | | -

The close snatomicsl relstionship bstween the
thyrﬁi&ﬂaa& the @ﬁxakhgrﬁi&ﬁ, &8 well s their mor-
pholeogiesl gimil&rityia&ém% to suggest thet thers
may posaibly slso be & fﬁﬂgtiema&irelaaianahip‘

This quea&&aﬁ,af fﬁﬁe§iaaé1 rélatianshi@ be-
tween thyroid ond perathyroids hse aroused consider-
able controversy between %aiankifia aﬁgervéra in the
past. -Some think that when the thyroid is removed

the parathyroids sre cepable of functionally r&%i&ﬁiﬁ$  v?




it %0 & certain eﬁtent, and Shat there is an &1@&;-
stion in thelr structure aseoordinglye

Yhe majority ef writers, h&wever; consider the
two bodies cuilte distinet and separate organs mor-
phologioenlly, physielogié&lly, aﬁdbﬁﬁ%halagicﬁlly.

§rofaé&ax 5.Vincent hes boeen one of the chief
supporters of the theory of functional relation-
ship bebtwesn thyroid‘an@ varsthyroids. He says:

"The theory %hatvparaﬁhyraiﬁﬁ.é&valoé into
thyroid efter thyroldectomy is based wpon three
xinds of proof, (1) CHZMICALY Gley found in the
parathyroids éf tﬁe rabbhit sbout iwenlty-five tinmes
more lodine than_iﬂ the thyroid, in the &ag’gix
times more, and suggesbed that the parathyroids
prepare the secretion wﬁieh ig then stored in bthe
thyroids, and ntilized mccording to the needs of
the sconomy. If %ha iodine be not rendered harwmises
by elaboration in the parashgraid (a5 when these are
exbirpated), we get acute symptoms. If the iodine
‘be subjected to preparation in the parathyroid,but
45 not distributed to the body by way of the thyroid
{as when this 1s extirpated), we get nubritive
troubles from the absence of sssimilable iodine 1n

tha body. (2} Eﬁ?ﬁi&&ﬁ@i&é@: Oecasionelly complete
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parathyroideetomy leaving the thyroid in situ, gives
rise, not to sounte aymptams, but to alawly pragreau’
sive changes in the b@ﬁily au@ritian. Thus, we petl
sympioms commonly ssgocisted with %hﬁrﬁi&.insuffiaiaaay
induced by absencs of narathyrﬁi&a.- It 48 allege@

by lusens (48) and slso by ?a&%ale end Generali

(?wu?é; that perathyrdidectonmy kills more rapidly

than ﬁhyrﬁ;pﬁrﬁthyraiaﬂatcmy. Thiz is explained

by ?&aﬁél& and éenarali‘by‘suygasiﬁg %&aﬁ, whan’%h&
g&raﬁh&:ai&ﬁ:E?Q remevea, the enimal ig in & toxie
eaaﬁi%ian,‘whia& is the mera‘m&rkaa when the nutritive
ehanges of the body g&n&k&lly are more pronounced.

The tetany then will be more or lese serious, docore

~ 8ing =8 the thyroid iz more ar_léa% gotive, and ﬁhara~ 
~ fére, 1agieélly. will be much less marka& after abe
lation of $he thyrold. {3) HIZNOLOGICAL: Avcording

 to Zamunde (6,7) snd Vassale and Genersli (72,73,74),
there is & dimappearsnce of the sollodd substence
in the %hquia afber removal of p&réﬁhyrgiaa?*

, %he %h&ar?ﬁaf functional razﬁ%i@aahiy betwenn
thyrotd and garaﬁhyfeﬁ@s is alsa'suypartaﬁ %y's%rnaw ‘
%ur&l(&h&mgaa alreaﬁy r@ferraﬁ toe Vincent and Jolly

found s @0ﬁ3§iﬁﬁﬁﬁw ai&er&%ionAiﬁ g%ruaaur@, on wisra~

goopie examination of psr&ﬁhgyeiﬁﬁ 1@f% iﬁ situ ﬁfter




removal of the thyroid, These authors think that
serathyrold tissue when left behind, approximates
in appearance Lo 6rﬁiaary thyroid tissue, so thaet
- final produet in some cases cannot he distinguished
from the labtber. | _
In latar papérs {76,77) Proféssor Vineent noints |
out that the parathyroid glands ars developed from
the epishaiium of the third end fourth gill-clefts,
- while the thyroidé iz derived fron afmaéian~ rudi-
ment from the gentral wall of the embr&onie vharyng,
'anﬁ ephasfzes the faet that the twe structures ﬁra
thus derived from very similsr sources. He also
laye stress unon the faat ﬁha&'avan in the fully
- developed atate there is no fﬁaéamaﬁﬁgz difference
heﬁwean the constituent cells. |
Porsyth (10,11) and HXrs. Thompson {71) hava
iﬁﬁaa%igaﬁaﬁ:ﬁﬁa subject from the side of compara-
tive anstomy and histologys Forsyth thinke thet
| the garaﬁhyrai& iz essentislly thyroidal in ﬁﬁﬁﬂfa,
ang that 1% is engepged in the soebive secretion of
ﬁﬁé game substence ss the thyroid glan&s~ Hras
“hempaazggggaa largely with those of Porsyth,though

ghe is not ready to admit thet perathyroids “are

part of the main thyroid gland™.




Hdlpenny: and ?héﬁgaea {28} report marked
struetural changes in & verathyroid of & dog lefd
behind efter reomoval of the thyroid, and Ealpenny
fﬁe}’&lsn reports thé same phenomenon in & rabbit.

Professor Biedl (B) thinke that hyperterophy
of the parathyroids is by no maaﬁa always a@éam-
‘panied by struetural changes, although he does not
deny that such changes may possibly take place after
thyraid&ctamy. lﬁs sbates ! ”Bie;ﬁyp@rﬁraphy der
BpithelkBrper ist k@ineawége immer mit wesentlichen
“Ab&nderung lhrer Struktur verbunﬁén, wenn such driig-
enffhnlichg mitunter mit Kolloid geftlllte Hohlrdume
im allgemeinen h&ufiger’iﬁ hyperﬁreyhan, als in ner~'
,m&iga ﬁyi%hkﬁrpexg@sg vorgefunden werden, Oh dlese
Eolloidbildung in éég “pithelk8rpern nach Wegfall der

3ehilddriise als komponsedorischer Sekrebionsvorgsng

zu betrachten ist, mbge vorerst dehingestellt bleiben”. |

He has not, howevar, abandoned the theory of
functional - relstionship bebtween thyroid and perathy-
roide, although, he admits, it is not yel wedl under-
stood: “Die sngeffihrten Daten, erstens der glinstige
Einfluss der Schilddriisenmedikation auf den ?erl&af'

der parathyrecpriven Tetonie,zweitens dis sicher

festgestellie Hypertrophfe der Busseren Ppithelkdr- .

per neach Sxtirpation der Sehilddrfise und drittens




Bl

die von-manaheaﬁautaranlk$astati@rta Hypertrophde
der Schilddriise nach Bntfernung der SpithelkBrper-
ahaﬁ kofmen als hinreichende Beweise ffir den functi-
onellen Zusammenhang zwischen Sehilé&xﬂaa und Tpithel-
k8rperchen betrapohtet werden. Sie¢ geben allerdings
keine klare und eindeutige Antwort auf die Prage,
auf welche irt und ﬁeiae'aieﬁer ausammenheng zustande
- kommt". | . | |
The majority of writers, however, as I stated
before, and notably all the ‘smerican sclentistis,
| prefer to consider the two baﬁias'aﬁ'guite'ai@tina%,
both morphologleslly and physiologically.
HacCellug is very positive about this. He states:
"it lesst we know well that the destruction of all
bhe parathyroid glands Eéﬁalta in the death of the
animal with symptoms of tetany, which is not in the
lesst dependent, as was once taught, upon the de-
struction of @hé’thyraia glend®,

Marine also ﬂ%&teﬁvﬁhﬁﬁ his observations are in'
h&rmeaj with those who hold that the thyrold and pare-
thyroid are independent structures. He rewsrke:
"ﬂﬁah'cbsarvaﬁiona‘whea compared with the experiences
of others ~Simpéah (68) with betanies in sheep; Hal-

. \ N
sted (29),MacCellum (B0}, Trdheim (8),and others with
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tetanies in dogs; Xocher (46), Reverdin {65),8n8
Fahr (12) with total thyroidectomy in men; aresch
(55}e Zrdheim {(9), and Cetzows {13) with eangenit%l
defeots; and Roussy and Clunet (66) with spontan-
eous myxbedems-, leave no doubt $hat as regards
myxedens snd tebany the p&raﬁhyraiés and thywi&ai
are snatomicelly, physiologleslly, and pathologi-
cally independent structures”.

Thie, 1 think, will suffide to indicste that
there exists, even ut the present time, considerable
aantra#&ray as regards the relationship batwaenk
thyroid and parethyroids. '

The meries of experimenté, whiech I ﬁnﬁertoa&
to @erform, wes done with the objest of &séattaiaiag
whether or not parsthyroids undergo sny structursl
changes after thyroidectony. )

Ag &lreaﬂy-etate& Vinaenﬁlané Joliy,'EEJppnme%
and others have meintained that this is 80, while
meny other seientists have contradicted their view.

' The rebbit was selected for the experimeni ow-
| ing to the fact thet in this animsl the external pere-
‘ﬁhyroidé are entirely sepasrated from the,thgraié. and
on this account tho removal of the thyroid with the

internal perathyroids presents less diffioculties in

& rebbit then in most other snimels.




Yhe removel of the thyroid wi%hyﬁhg internal
parathyrolds is by no méana an easy operation,nol
even in the raﬁ%i@; Dr. H&lﬁ@ﬁnny adnmits that it
is "e aiffioult surgical procedure”, end points to
the close snsbomical relationship bebween the thyroid
lobe and the recurrent lurgngeel nerve in meany in- |
gtances as causing the difficulity of separating the
latter without injuky. | |

I therefore pfecéeé&& to m@ka myself %hér&aghlyl
femiliar with the anstomy of the rabbit’s neek be-
fore %ﬁtamyﬁing the agazaﬁien. This i did es follows:

} ﬁf@@k rinsing out the arteries of the head und
neok with normel saline solution injecbed by mesns
of 8 syringe, I injected & mesg of caleium sulphate
and red lead sus pen&@é in water. %hen this was pro-
o narly hardened I ﬁiﬁﬁegtau out the arteries of the
neck very carefully and noteld their relations to
the khyréiﬁ, snd external persthyroids. I aslso siu-
died ear@fuli; the position of the recurrent 1&ryng@&1
nerve end ite relations to the thyroid lobe snd the

Anferior bhyraia vaiﬂ. Details af thig preliminary

exsmination are omitted zs they would take up aan%iﬁaxé




e&ble syaee if written in full, but the knowledge which
1 obtained in this way proved of grest valus to he
later. DThree rabbite were thus exemined before the
firgt operabtion was performed.

“very operation wee carried out undes strictly
aseptic conditions, the snterior aspect of the snimels
neek was carefully shaved gftar the anaesthetic had
been administersd, snd an ineision of from 2 to 2%
inches was mede in bhe median 1ine. Then sccess had
thus been gained to the thyroid by eutting thrﬁﬁgh
the skin and the pre-tracheal muscles the suwperior
thyroid artery (which is the chief artery of sudply
to the gland) was ligetured in ar&ax 50 preveat the
glénﬁ from becoming distended with bloods It 48 dm-
pordant thet thiz bs done 8% once bascause even the
slightest bleeding mekes the dissection of the recur-
rent nerve from its close relation with the thyroid
lobe very diffdeult. It 1s therefore best %o ous Lthe
gland completely off from ite blood auppl# bvefore the
dissestion is commenced if that is possible. It 18 8
fairly easy mabber to shell out the glend with its
capsule %hsﬁ thié has besn done, and it is not neces-

sary to use the knife at all for that purposegwhich

dows away with the deanger of entting the recurrent nerve
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or other impéé@anﬁ siruetures.,
¥y own observsticns of the ygﬁiﬁion of therrecus: -

rant laryngeal n@rée do not permit me to support the
statement, which has been made by some pr@viauajab-
gervers, that it ér@cueatiy §a$s%a through the sub-
stance of the thyroid lobe laterally and $he traches
‘and larynx medially, and then 1te relation to the
thyroid is of sourse &é intimate one. In my opinion
the nerve vafy rarely pasaes through the eonnective
tissue cepsule of the thyroid zland proper. On no
ccoasion 444 I find it necessary to cut the nerve ar‘
even to pinch it in order to be sble to remove the
thyroid completely. ‘

4 “hen the thyrold with the internal mra%hgr@ma
had besn rémcvaﬁ the yre*%ragheal mnSQiés,war@ ﬁhiﬁ»
’ehaﬁ tggether by a broken suture. The superficisl
incislion was slso carsfully stitched and the wound
thoroughly bandaged. In avéry gnse the wound hesled
by first intention.




1 Bhﬂl}%@ﬁkﬁ no attempt to ghve g compiste
historiesl éﬁeennt of the discussion of thiz sud-
Jest, Buech an acoount u» to the year 1912 hae
been given by Vincent (78}, and wp to 1913 by
- Bledl (3}, |

ihe earlier investigatord looked upon the
parathyrolds ss ombryonic thyroids, snd a belief.
in gome kind of morphologzieal and rhysiological
. r@lﬁtianahi? between the two glands hes persie-
ted up to the present time, but wince éh@_ﬁp@@&»
rance of tha papers of Vassale snd Gsnerall
{72, 73, 74) %the majority of suthors have regar-

ded the parathyroids as orgens sul gensris.

tha experimental evidence for and against

~ thies xiew has been somewhat eéntra&ﬁatery.

| Vineent and Jolly found that on microscopic
‘examination of perathyroids 1eft in situ after
rerovel of the thyrold sn alteration in struec-
ture had ogourreds The parathyroid approximsted.

in appesrance to ordinary thyroid tissuwe, Their

exnerinments were carried out on eats. Similar
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chBinges after thy&&i&eétem& were found by Halw
peany and Thompson (£8) in the perathyroid of
& dog, and Halpenny (26) later repvorbesd avaamﬁu
what more doubtful instence ocourring in s
rabbit. |
These resalte have not been g@ﬂerally ag-
canbed al?haugh the xabbit smOng labar&ﬁary
animals lanég iteelf in & speeial way {fyam
anstomiesl considerations) to the aﬁaaial X~
periment besring upon this problem. I can find
in the litarature ve&y few detailed aeawunﬁa
of work dirested towards this point earried out
upon the enimal in cuestion. |
It wae in rabbits that @ley first ﬁiﬁc&vareﬁ '
the external parathyroids, and in his earlier
exvariments supported the view thet the para-
thyroids could develop inte thyroid ﬁi&%&é when |
the latber gland had been extirpated. Later on he
changed his visw though he has eaaﬁin&eﬁ'ﬁiﬁ be-
lief in some &ér% of relstionshio between the ﬁwa_
sbrustures. Biedl (8) reports thst although he
has notioced var§ aaaaié@raﬁlevhyyart:aghy of
- perathyroids {in the rabbit) left behind after
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removal of the thyroid, yet he h@a‘ﬂever noticed
any struetural chunges in thre former unfer these
cireumstances. | .
The present serles of experiments has been
earried out upon rabbits of §ifferent ages , some
of them beiny Tull-grown, some only ha1f~grawnu
The thyroid has been ecarefully extirpsted under
meeptic conditions, and with it both inbernel
parathyroide leaving one or more external glan-
| éulgg, The animels have been kept under the
best possible sonditions sfter the operation
for perlods varying from 7 deys bo 115 dsys.
Out of 16 animels which survived the operation
for more then 24 hours two have 4ied within &
few weeks from ﬁ@p%ia'eagaitimna which are so
common after thyroidectomy. The rest bo the
number of 14 hzve survived for periods VEY Y~
ing from 44 %o 115 days after whieh time the
 perathyroids wers removed mnﬁAéxamiﬂaé mioro-
seoploalily. In amﬁm:iaaﬁaneaﬁ the snimals were
sllowed to liwe after the mecond operation.
Ny results are béief&y &g follows j-

In 81l oages tﬁa'pﬁraﬁhyr§i&$ were found



0 be considerably hypertrophied, bub in none
have we found sny &iséinet traces of vesicle
formation. It is possille that there were chon-
gQS‘af other kinde and of less sigaificsnae in
the glanduies which had been lef% behind, but .
on this poiant I 4o not wish to be psﬁi%ivé¢
This series of ax@érimeaha then does noﬁ 
lend support to the view thet parathyrolds left
bohind after thyroidectomy becoms converted into
thyroid tissus. It ie of course possible that
in rabbits & 8511l lou@ar'pﬁriad than I heve al~
lowed iz necesssry for such changes %o oceunr,
It 1s selse possidle that the asnatomical &iffsren~
~ ¢es between rabbits on ané'hﬁaé and dogs snd
eats on the atﬁar involveg also & differenee in
regard to the pateaﬁigliﬁy‘af & change from para-
thyroid to thyroid tigsaé. Hotwithetanding these
eonslderatlons snd nofwithstending the faot that
negative results in such cases are of less value
than positive ones, we must confess that these ox~
periments have led ue t¢ suspeet the yaﬁﬁibility
thaet there were some errors of observetion in the

cages reported by Vincent and Jolly (78), Hal-
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penny and Thompson {28}, end Helpenny(26). It 1s
slear that in dogs end cate where the psrathyroids
are in close proximity to the thyroids there is
great danger that & shred of thyroid tizsue might'
be left behind at the operation for thyroideectomy,
and might subsequently be mistsken Por s transformed
parathyroid. Thie suspleion is at any rete strong
enough %o suggest thet further ecaraful experiments
upon animals other than rabbite eaght to he earrisd
vhibs ‘ |

4 few observations of another cherscter bear-
iﬁg uoon the functions of the thyroid-parathyroid
agparatng have boen made in the course @fﬁthaaé
exporiments, In the first plmce it mey be desir-
avle to eell atbtention fo the faet emphusised by
Vincent and Jolly (78) =nd other observers that
after thyroideetomy animels ere p&rti@ularly @r@ha
to various infeetive ﬁisé&a@a. ?ax§ieul&rly of the
regplratory treet. Agsiln etrass m&ét be lzid upon
the observation that nons of our aﬁiﬁ&l& ﬁﬁff@reé
from & condition which resemfled.in the remotest
degree myxosdems in the human subject. It is true

that some of them suffered from fallins sut of hair




and other skin éisagaeé, but 1% is slso trﬁ@ that
m&ﬁy controll animsls suffered in the same kind
of way. In nons of the animale young or adult
was there mny puffiness of the face or swelling

£ the subcutsnsous tigsue of mny part of the bhody.

1t 48 important to note that we have not seen

digtinet tebany in any of the snimels, and some
have survived a& removal of the remeining psrethyreids
for weveral weelks without symploms. e are aware
that ﬁatangozimatimes,aﬁear in rabbite, dbut the
precise conditions which deternmine #ts onset sre

by 0o means cleer.
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Lgperiment 1.

Hovellth 318%¢.

Babbit femsle full-grown. Thyroid %ith
beth internsl and left exbernal parathyroids
removed. On Feb. 22nd (103 deys) the animal
w&a,killéa end the right parathyroid resmoved.
Gland eenai&ar&bly &ygarctephiaa buf no strue-

tural changes found on microscopical exsminabions

Experiment 2.
Hovel7th ;%lﬁo

Rabbit male full~grown. ?hyraia»wiﬁh'be%h
 internal perathyroids reémoved, both sxternsl para~
thyroids left behind. Animel remained Weil 411
jone 6th {BO days) whon the two exbernnl para-
 thyroide wers removed under asepbic graaauﬁiag&
and the ﬁni@a1 a119w$ﬁ to live uatil Jone 17th
when i% wes killeds The parathyroids removed
on Jan. 6%h showed no structural shanges. AL

the post mortem exeminaiion no accessory bodies

could be found.




Zxperiment B

Hove18th 1916, .

Rebbit male full-grown. Thyroid with both
internal parathyroids removed elong with the right
external parsthyroid. Animal remsined well un-
$11 Jan. 18th, whan‘t&e left externsl parathyroid
was removed for microscople exsmination. The |
animel was allowed to live until Jan. 3lst when
it was killed. The left external parathyroid
showed no struetirel changes though i1t wes con-

elderably hypertrophied. Ho symptoms of tetany
developed after its rsmoval end on post mortem
exemination no accessory parathyroids could bhe

found.

Sxperiment 4.

JovaE2nd 1916,

Bebbit mele full-grown. The thyroid with
‘both internal para#hyfaias wag removed, and the
externsl parathyroids left in situ. The znimel
remeined well t111 Feb.lut (71 days) when a 26~

cond operation was performed and both the exter-

nsl persthyroids, which were found %o be distin-

etly hypertrophied, removed. Ho symptoms of
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tetany developed ond the animsl was killed on
Febe E0th. Teither parathyrold showed nny mar-
ked structural changes on migroscopic examina~

tione

Experiment 5.

Hove23rd 1816,

Rabbit female, fullegrowns, The thyroeid with
both internel parathyroids wes removed, while
both the sxternal p&raﬁhyrai&& wore left in situ.
On Dees 9%h the snimal ddied of iaﬁaraurranﬁ dige-
eago. The parathyrolde were taken out and exs-
mined but there were no signe of sny vesleulsr

formation in either.

Experiment 6.

Hove83rd 1916

Rebbit female, hulf-grown. The thyrold with -
both internal and the right external parathyroid
wag removeds The rabbit died on Dee. 1st (7 days)
-of braneko«gnaumahi&. j

The remsining parthyroid showed no struoe-

tursl chenges when exsmined microscopiosally.
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Ezperiment 7.
Hove25th 1916,

Habbit mele, full-grown. The thyroid and
both the internsl parathyroids were removed and
%oﬁh externsl parsthyroids left behind., The sni~
mel remained in good heslth $il11 Peb. 28%th (95
days ) when it wes killed. Both parathyroids
were distinetly hypertrophied, but no vesioular

formation could Ve deteoted under the pmieroscope. -

w@rimﬁﬁt e

Daeslat 19%@_0

%ebbit male,fullsgrown. The thyrold and
bath internal p&rathyrai&s'wer@ rémavaﬁ, both
a&ﬁgrnal perathyroides left in eilu. The ani-
mel remsined in good health 111 Herch 276h
(115 'deys ), when 1t was killeds The perathy-
roids when cut out were found %o ﬁ& about double
their original size. IHo veeiclusr formation

eonld be observed on microseoplesl examination.



Taxperiment 9.

Deg.ind 1916,

Rabbit male, full-growns Thyrold with both
internal parathyroids removed, both externsi
yaraﬁhyraiﬁg lefd b@hinﬁq The snimel remained
well 511l March 27th (114 dsys) when the two ex-~
tarnal parathyroids were removed. They wers
much hypaertrophied but showed no siructursl

changes.

Bxperiment 10,
Dec.dth 1916,

Babbit male, fallngrawn. Thyroid with both
internal parathyroids removed, both external
perathyroids left in situ. On Peb. 26th (86
days) the enimel was killed, having remained
well t111 then. 5 mioroscopleal examinstion

revesled no ahangeé in the structure of the

parathyroids,.




Fxperimant 1l.

Dec.7th 1916,

Rabbit female, half-growh. Thyroid with
 both internal snd the left externsl parathyroids
raﬁaveé. 0n Peb. 20th {75 dsye) the animal was
killed and the right external parathyroid r@ma?eég
Gland considerably hyperthophied but no struec-
tursl chenges wers found on microscopicel exsmi-

nation.

Ixpriment 1%,
Deg. 7th 1916.

Rabbit male, fullegrown. The thyroid and
internsl parathyroids removed, both externsl
perathyroids left in situ. On Jun. 28%h (B2

days) thé animal disd of interourrent disease,

The parathyroids showed no struetural chenges.
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Ixperiment 13.
Dec.18th 1916,

Radbbit femsle, full-grown. Thyrold with
both internsl yara%hyfai&é romoveds Lefﬁ ox -
ternsl parathyroid &laé taken outs The animal
was killed on Mareh 27tk (99 daye) and the re-
maining psrathyroid removeds Ho @ellaié va&ieu ‘

les were found in 4% on microsconie examinetion.

Experinment l4.
Deg.18thn 1916

Rabbit male, full-grown. Thyroid with both
internal @ﬁra@hyrﬂiﬁﬁ removed. 31@&@ parathyroid
slso removed. The enimsl died on Nereh Znd (74
days) of broncho~-pneumenis. During the last _‘
month the hair hed been falling out gr&&ually,.
first in patehes sround the neek, then on @nﬁ.
side. ?havyar&ﬁhyrai& left =t the operation
wae distinetly hypertrophied, but showed no

gtructural changes.



Txperiment

50w

1B

FolheBrd 19

17s-

Habblt male, half-grown. Thyroid with both
internal yar&ﬁhgrpi&a removed, both external
perathyroids left behind. The animal remsined
well 111 Uarch 26th (52 days) bub did not in-
eresss in size nor welghte: The g&rﬁﬁﬁyraiﬁa
sh@waﬁ ao struotursl changes when examined with

the mieroscope.

- Zxperiment 16.

Peb,10th 1917,

»

Rabbit mele, zaalf-.gmwn’. Thyroid with both
dnternal parathyroids rémavaé, both exbernal
parathyroids left behind. The animél remained
well $ill ﬁﬁr@h 26th {44 days) bub 444 nov in-
erease in size nor weight. The exbernsl para-
thyrolds showed no structural changes when exa-

mined under the mieroscone.
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