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INTRODUCTION

1y the course of a series of o.\'pwim(*nfx on the relationship of the ante-
. pituitary body to the thyroid gland, we observed that the degree of
. lasia obtained by prolonged treatment of rabbits with erude extraets
qnterior lobe tissue did not parallel the dosage or the duration of treat-
ot We were struck by the appeavance of the thyroid glands of animals
<ol had received ather large doses of pituitary materials over a period
ore than seven davs.  They showed involutional and atrophie changes
1 were totally nnexpeeted sincee it was assumed on a priori grounds
would show inerements of hyperplasia with the inereased dosages
ition of the injection periods.

PLAN OF EXPERIMENTS

Fifty rabbits of the Blue bevern and Flemish etant straing were used.

ey ranged from 14 10 20 weeks of age. 1 was early evident that strain,

had no great influence upon the normal histology of the rabbit's

The first experbments in the series were made using saline el

i freshly obtained anterior pituitary elands of heel. In later experi-

and weak alkaline (NaOTD) extraets were used.

sterile by passage through Seitz filters. Control

etions were made into animals kept under the same environmental con-

dons as those of the experimental series. Control injections weve made

leated pituitary extraet, pregnaney urine extract and suspensions of
I hrain tissue of cows,

The dosages of the actively thyreotropic materials ranged from 0.1

amounts of extract derived from these quantities of fresh tissue were

The injeetions were carvied out daily for periods of 2 to 28 days and

wore given intramusculavly.  Pregnaney urine extracts were given intia-

wsly.  Paraffin seetions were made and stained with hacmatoxylon-
win and eosin methylene blue.
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IESULTS . 3 1t
RESULTS inerease in extent with

The histological appearances of the thyroid glands fell into thyee
groups.  Bach stage is iltustrated_ by a eamera tucida drawing of a repre.
centative section.

pueleil and considerable
evtie cells were found i1

Figure 3 illustrates
observed in animals tre:

s " Nor ‘ fontrol Thyrolds
Iistology of Normal and Control Thyroids soen between the appear

Figure 1 illustrates the findings as seen in normal and control animals, gradual reacewnulation

The animal from which this thyroid was taken was an untreated referenee
control and received no injections. The acini were closely packed, of fairly
uniform size and separated by very thin connective tissue stroma which \l;;;s
pnm' in bhlood vessels and not very eelhdar. The epithelium was low

diminution of vaseulari
became more c¢hronie w1
the strikingly distended
posed of extremely low ¢

The colloid was plentitul in amount, stained deeply, and by vessels”?) indicated a h

Indeed, this latter pietu

cuboidal.

~ o ¥

oo
v G

]

~;

Figure 1. Camera lacida dreawing of thyveld gland of vabbit No. 622, which was

. : ar
untreated reference control (Normal) (x 4300, i

Figure 2, Camera lucid
¢reatment with active thyreot

slightly vaeuolated.  Oeccasionally small arcas suggesting mild degrees of ' '
hivperplasia were seen in focal aveas of some of the control glands, hut in goiter of man rather th
none were there found the generalized changes which will be deseribed diseasc.
below,

Anderson and Col
reported as it oceurred
their thyreotropie extr
consumption which wa

Histology of Thyroids of Animals Treated with Actively Thyreotropic
Pitwilary Materials

Figure 2 illustrates the type of change encountered in the thyreid
glands of animals which reeeived from 0.1 1o 1.0 gram of pituitary tissue failed to vemark conce
deerease in oxygen util
of the treatment. The
illustrated in their pa
involution.

or equivalent of an active extract for from 2 to 7 days. The stviking iy
crease in cellularity, the heightened epithelinm and the inereased vacuolizg.
tion of the eolloid with its diminution in amount and depth of staining

were quite characteristic of this group. In addition, the stroma showed an
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k-‘i extent with mumerous small blood vessels, inereased number of
3 %3 : . . . -

A (,nmi(lm';mlu mwononuelear cell infiliration. Oceasionally phago-
i 5 2 - . . .

e were found in the colloid of hyperplastie glands,

3 illustrates the end stage of a series of involutional ehanges

o
-;‘”1; animals treated for 12 to 28 days.  Intermediate stages were
ween the appearances represented in Figures 2 and 3. We saw the

il reaceumulation of colloid, the regression of the epithelium and
tion of vaseularity of the glands as the treatment of the animals
more ehronic until the stage seen in Figure 3 was reached.  lHere

Likingly distended acind, filled with a non-vacuolated volloid and com-
of exiremely low epithelium (“resembling endothelial Hning of blood

) indicated a high degree of rvegression or involutional atrephy.
_this latter pieture is reminiseent of the findings in typieal cotlowd

Flgnre 2. Camern lucida drawing of thyreid gland of rabhit No. 636, which recvived
dent with active thyreotropic extraet for three days (Hyperplasticd 1x 430).

DISCUSSION

Anderson and Collip (1) made allusion to the phenomenon herein
orted as it oceurrved in three rats treated daily for 13 days with 4 ce. of
v thyreotropie extract. They called attention to the rise in oxveen
gisumption which was regularly produced by the carly injeetions; but
dled to remark concerning the equally interesting, thongh unexpected,
erease in oxyvgen utilization which their animals showed on continuation

{the treatment.  The histelogieal appearance of one of the rat thyrvoids
Istrated in their paper corresponds to our stages of hyperplasia with
olution.
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gilberberg (2) veported his experienees in the guinea pig with antep

pituitary treatment following partial thyrvoidectomy., In l:i"m'(‘ ;: | ;Y“f’i’
report he illustrated a seetion of guinea pig 11\)’1'<)i(i taken i'l*:;m ian ~”' w
hich had received 18 days’ treatment with 114 ce. of an’(erior‘ ).t“”_““ii}
oxtract in daily dosage following removal of ()mjlobo of ﬂu; th\‘r(iil'lun’a‘r}.
appearance lustrated was entirely comparahle to that Q('vn },\; (‘(ﬂ‘l: o
Anderson. It showed evidence of hyperplasia plus a modm';;i e (I«W:I-)x .
involution despite continuous and prolonged treatment. e ot

A similar appearance was incidentally noted by Schockaert (3) in 1
dnek treated by fresh suspensions ol anterior pitnitary of heef l

(e o A 7 l“ SH} .
!]L’C'.fb Ca ((l 9 0 &= (lﬂ.\'.f i pilﬂml()gicéll l)i(‘,tl”'(’ Sinlili”' t() 111‘\t ()f } }
t I ( ;4' b A ks 3 16

v ol M in t i ’
thyroid of man in the ehronie stages of Basedow’s disease’ way
b SCHs a8 recog-.

Pigure 3 (s ¢ i i

treatment with :\(S:-‘:le(::l :;‘)(\.‘1‘}51“?l':l.‘\'m: of thyrold gland of rabbit No. 701, whicy

(X 430). Yreotropic extract for twenty-vight days (Involutional -nl‘(«!] 'wwm;%i
s { alband atraphie,

nized.  Ilis lustrations indi ] i @
i ) Lis iltustrations indicate stages of partial involution and regress
wvner aeaa o . . oz A . ’ nNive
\ }1 rplasia in these animals. No definite evidence of atrophy was
{'11( 11 ) ) . e ) . ) . o . ; " ;‘.6(33
y o metabolie data at this level of ““thyroid stimulation” were record ;
However, tl ctensi i | .
he extensive met: ¢+ data ¢ 4
, wetabolie data collected by Szarka (4) ung

reported s Evans i is r i
1 b_\ Evans in his 1 eeent 1!1()!1(){.’,‘['2)])]} indicated a ])1'im~z Yol i
. al I8¢

oxygen cons 1 in rats suhj
“_ \1‘ consumption in rats subjecied to treatment with antevior pituit
alkaline extract. The rise was : g : el
) 1(1 ¢ extract. The rise was not found if the injeetions were preceded ]*
otal thivre 3 3 , R 1y ' ' \ ooded by
al thyroidectomy. It was not ehiminated by castration )

m ~
thyroid in t ) . The v0le of the
i n the metabolic rise, as independent from the gonadotropic effeet
i extracts ceree aref o it bl 2 MY CeL
racts, was therefore quite elear. These authors could offer no exy
; Kpla-

nation for &1 ¢ ( '
¢ 1 for the bldd\ldl deerease of the oxyvaen (‘(HISIIIII[)J[i()n on ])i‘()}()l ]
A 1eation

of the treatment. After
consumption below the b
oxygen consumption foll
obtained following total 1
this decreased metabolisi
was not stated, hut ment
to cessation of treatiment
maximal mcetabolie deere:
these findings in the high
pitnitm'y treatment as o
roid as a vesult of the p1

Priedgood () drew
aert brought forward for
treatment veproduced tl
goiter quite faithfully, i1
pus remissions. The anat
quite similar to that sea
gvst(‘d as an alternative
““possible exhaustion of

The studies of Ma
pormal 1o hyperplastice
longed hyperplasia’ anc
the gland. The re-intr
thalnie goiter stimulate
after iodine treatment.
well summarized hy (¢
material.

The phenomena des
to those whieh we have
and ineidentally seen b
view is brought forwa
application of the thy
involution of the thyw
duetion of atrophic els
non-stirgical means seet

Thyreotropie horn
form (Collip and  oth
for the above purpos
experiments.

Our experience in
of pituitary origin wt
suitable for these purp
any important effect u
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reatment. After prolonged treatment they frequently determined
stion below the initial normal levels, The degree of deerease in
. (;(msumpﬁ(m tollowing such treatment was ¢omparable to that
éﬁ‘ | following total thyroid ablation in the normal animal.  Whether
”E‘? reased metabolism was maintained after cessation of the injections
. stated, but mention was made of a metaholie deerease subsequent
ation of treatment in some of the animals which did not show a

metabolie decrease during the period of injeetions. We interpret

mal _ '
Andings in the light of our histological data at the various stages of

atary. treatment as evidenee of an exhaustion phenomenon in the thy-
a result of the prolonged thyreot ropic aclivity.
redgood (H) drew the conelusions for the guinea pig which Schock-
Lrought forward for the duck. e contended that anterior pituitary
atment reproduced the elinical course of the disease of exophthalmic
o quite taithtully, indeed even to the detail of oceurrenee of spontane-
< reniissions. The anatomic ilustrations given hy him indieate a sequenee
o similar to that seen in eur own series.  In diseussion Friedeood sug-
1oas an alternative explanation for the occeurrence of remission the
Jossible exhaustion of the thyroid epithelium.”
k The studies of Marine (6) demonstrated the evele of change from
ornal to hyperplastic to “oxhaustion atrophy after spontancous pro-
anged hyperplasia’ and related these phenomena to the fodine content of
pe gland. The re-introduetion by Plummer of iodine therapy in exoph-
almie goiter stimulated the study by hiopsy of the thyroid hefore and
after iodine treatment. The econcept of involutional thyroid change is very
yell summarized hy Cattell (73 and Rienhoff (8) as applied 1o human
ateriall

The phenomena deseribed by the above authors ave remarkably similar
4y those which we have ohserved in the rabbits under pituitary treatment
and incidentally seen by other observers in similar studies.  This point of
view 1s brought forward to suggest the logical possibility of the ¢linical
application of the thyroid exhaustion phenomenon for the induetion of
avolution of the thyroid and of remission i human disease. The pro-
duction of atvophie changes and the lowering of metabolism (Szavka) by
pon-surgical means seems fo us to be of importanee to the elinie as well.

Thyreotropie hormone is slowly hecoming available in relatively pure
form (Collip and others). Practical matters of therapeutic application
for the above purposes will have to await earcfully eontrolied human
experiments.

Our experienee in animals with respeet to the gonadotropic materials
of pituitary origin would indicate that none of these can he considered
suitable for these purposes since even in massive dosage they are Tacking in
any important effect upon the thyroid.
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SUMMARY

In a series of experiments on H0 rabbits varving in age from 4 to 20
weeks, groups were treated with saline emulsions and sterile (Seitz) acid
and alkaline extraets of anterior pituitary glands of beef and with control
injections of heated pituitary suspensions, fresh brain emulsions and preg-
naney urine extraets.

Aninals treated for periods of 2 to 7 days (daily intramuseular injec
tions of 0.1 to 1.0 gram or cquivalents of extracts used) showed th.\'l'm({
hyperplasia.  Animals treated for longer periods, e, 7 to 12 days, showed

carly regressive and involutional changes with remmnants of hyperplasia in
their thyroids,  The thyroids of animals treated for from 12 to 28 days
showed inereasing degrees of involution and finally atrophy of the epithe-
Hum and marked eotloid storage.  Control extracts are without effect.

The above sequence is interpreted as indicative of an exhaustion phe-
nontenon in the thyroid as a vesult of prolonged thyreotropie action. Meta-
bolic evidence in support of this hypothesis and its possible elinical appli-
cation are briefly discussed.
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