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IIfTRODUTTTON

Ïn reecnt ye¿rs there has been e rencwed intcrest in the th¡rrofd-

¿drenal lnterrel¡tionship, espccíel-ly Ín ùhe influcr¡ae of stcroid

homoneg on the th¡rroid function. Thc fíndtngs in the older Il_teraturc

(1 - L2)r lrsu¡lIly reportÍng cLLnicel and errperÍ¡ne,nt¿I evLd.ence for ¡n
Jnhlbitoqy astion of edrensl corülcel homones on the th¡rroÍd gJaad,

heve to be reassesseê tr'Lth neriÍor methods and the non avallable more

purifled ho¡moneE;

ït has beern generaLly established that ACTH and eortlsone bave a

depressing actlon on the thyroÍd function as measured by the th¡æo1d

uptakc of radioactlve l-odl¡e fn nan (13 - 18) and ln the rat (19 - 25).

Ttrere are e fer reportE not in accord rith these obserrratíons (26, 27).

There has been relativel¡r liùt1e r€ported on the effeet of other

steroid homones on the ttr¡mold ffmction especlall¡r in nan and the

reported results are confLlcting. DOCA has been reporùed to have no

eff,est fn the rat (28) and to l¡ocrease the thyrold lodine eoncentration

in both adrer¡alectmLzed rats (29) and normal rate (30) and fn

Ellnea pigs (9). ùr the other har¡d DOCA has been reported ùo have a

¡rroteetive actlon againsÈ excesslne thJroxfr¡e aful¡Lstratfon (3f) o

ïnoonelstent results have been reported concernfng ùhe j¡fluence

of oestrogearic horaones sn the ùlry-roid funotfoa¡ the older lfÈerature

has been reviewed þ Farhann (32). Evådence has been presenüed for

an orrarÍan-tlr¡rroid antagonism (33)r but both onariecùory and

oestrogen'adnfurisùratf.on faíIed to fuifluence the abílity of the
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thyroid. gland to take up 1131 ,j,4). 
Corpus luter¡n extract has been

believed. to iaprove Gravesr disee.se (ZS). Ilowever Money et al, (19)

report an inereased collection of iodine by the rat th¡nroid gland

followirg treatnent wi-th oestrone, progesterone and. testosterone and

d.ecreasecl coli-ection after ¡iregnenolone. Other steroids investige.ted

include tbe cardiac glucosid.es which have been shoum to have a

depressant action sinilar to that of adrenal cortical hormones (3l-t 36).

The purpose of this corununj.eation is to present data on the

inhibitory action of cortisone and Ð0CÄ on some aspects of the thyrold.

frxrction in the hwtan together wi-th observatj.ons on the influenee of

oestrad.iol., progesterone, and testosterone on the ability of the

thyroid. gland to take up iodine.

STIBJECTS AND IWETHODS

The najority of the subjeets of these experiments were patients

on the i:sychopathic wasd of the Winnipeg General Hospital. -A.s far as

eor:J.d. be ascertained they had. no organic diseases and. had und-ergone

no shock therapy or surgery rmithin at least a year prior -to the study

and. none of the patÍents had been tialcing iodine in amounts other then

encountered. in ord.inary diets " A f e¡r of the pa-tients were from other

services but had. no th¡rroid, adrenal, renal or circr¡latory Cisorilers

and. had. been on normal diets and. were receiving no iod.ine eontaining

rnedication. Al1- subjects are listed in table I with details regardirg

their diagnoses t ag@t sex, etc.



TABI,E T

CLINTCAL DETAILS

Subjeet Sex Age Treatnrent Dlagnosis

T.K.
ïr.0t c
D.C.
G.S.

R.Ân
H.B.
Tl.P"
E.ïr"
A.S.,
¡! al(l o

T.T.
F,¿8.
R.F.
J.0lL.
L.B.
fft.C.'
P.E;
D.E.'
J.S.
A.L.'
l,{.iHr
c,!,[,
A'8.

J.T.
s.Lri.
J.M.
ñQ

\7Þ

M

M

M

M

M

F
M
F
F
F
M

M

F
M

M

M

M

F
M
M

M
tfr
wt

M

M

M

M

fll

F

r-8
38
<.4.

5Ð

27
l+L
T7
4Á,

2L
2L
3L
35
5L
32
39
3L
39
23
L7
t$
27
23
¿Ð

20
26
L9
3L
32

DOCA
DOC.A

Ð0ca
DOC.A

DOCA
DOCA

Ð0cA
DOCA

ÐocÀ
DOCA
mc.[
D0c.[
CortÍsone
Cortisone
Cortlsone
Cortlsone
Cortisone
0ortisone
0estracliol
0estracliol
0estracLiol
Frogesterone
Frogesterone

-Frogesterone
Testosterone
Testosterone
Testosterone
Testosterone

Tuberculosis of ankle; Arthrodesis
Psychosis with mental defieiency
Sehizophrenia aff ective psychosis
Mental deficiency w'ith psychotic
episodes
S gåizophren-La, paranoid
Nenrotle d.epressive reaction
Prímar¡' behaviour di-sord,er
Psychosis, menta.l d.efÍciency
Schizophren-ia affective psychosis
Schizophrenia, pargnoíd.
'cnroniä a"lcorráúsnÊ
Parkinsonis¡u, postencephalf-tíc
Rhermatoid arthrítis
Schizophrenia, pare.noid
Manic d.epressive; depressecl
Mairi-c depressive¡ manic
Simple Sehizophrdtria
Psychoneurosis, anxiety state
Schizophronia, catatonic
S chizophr enía., " parpnoi-d
Chroniã arconóHsnû
Incipi-ent S chizophrenia.
I¡nma.ture personalitSr, euotionatr-
instability
Fsychonerx"osis, anxiety state
Siraple Schizophrenia
Schfzophrenla, eatatonlc
Schizophr enia., paranoid.
Simpl-e Schizophrenia

&' Off alcóhol and. on treatment for sevsral weeks
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The sa:ne procedures rJere carried out twiee on alr patì-ents -
once before and. once after treatment with the verious steroids, each

pa-tient thus acted as his ovm control-. The experinents were carried.

out at the same ti¡ne of the day each time uncler as si¡nil-ar conditions

as possíbl-e.

å'fter a L( hour fast the subjects were given 75 - 10o niero-

cr¡ries rad.ioiod.ine orally. Approxir:oately two hours later the blad.der

was enptiedr the exact tine noted. and al-most sinrrltaneously a blood

sample taken and coi¡nts nad.e ovez. the thyroid area to measure the

thyroid. uptake of iocline. Two horrs later these procedwes Tsere

repeated and. the exact tine again noted., the urine þssed dur.ing the

exactly tined. ;ceriod. was collected and saved..

The patients carriec out their usual ward aetivÍties but

remained fasting duy'ing a-11 this period, and. were usually lcept werl

hydrated., 20o nrl. of u¡a-ter being given to drink approxÍ-rnatery every

hor¡r fron the tlroe of adninistre.tion of the radioi-odine.

26 hours after the ingestion of the radioiodine the thyroid

uptake was again deternrined. a.nd. a third blood. se:nple taken. The

thyroid upteke lvas again determined. 2/¡ hours later - 50 hor¡rs after
the dose.

Follov'ri-ng the 5o hor:r eor¡nt treatnent was coßneneed. wj.th the

various steroids. -after three fu.Ll days of steroid. treatnent the

proeeclures d.escribed above were all repeated., the administration of

the hormone und.er investigation being conti-rured. during this ti¡ne.



At the tine of the seccnd. dose of ra-dioiod.ine (i-to - r3o miero-

c'.rries) there were of course appreeíable amounts of ra.dioactivity still

in the thyroíd" This emount was determined just prior to the ad.-

ministration of the second, dose of the isotope and deducted. from the

ensrring thyroid cotxrts, approprie-te eorrections for its isotope decay

beiilg made each d.ay.

The amor¡rt of radioactívity present in the th¡rroid glancl was

measured. by neans of a. shielded. coli ima.ted. scinti.llorneter (Seintitlo*

neter Model 939" Haf-voss rnstrr¡nents corp. TTinnipeg, canadaln readings

being taken 6 inches above the thyroid isth¡rus and compared with

si¡rilar eor:nts taken 6 inches above a zJ mL. glass bottle eonta.ining an

e-liquot of the d.ose of J131 given to the patient, in this r,ray expressing

the thyroid 1131 es a percentage of the given dose. Thyroid corurts

were eorreeteC by subtracting a baekground eormt taken 6 inehes over

the míd. thigh and the standard. counts by subtraeting the background

counts of the experimenta-I area"

The blood. semples n'ere colleeted in hepa-rin a.nd the prasma

inomediately sepa-zrated-. The -rad-ioa-etive íodine concentratíons in
plasæa and irine ïiere neasr-ired by the procedures d.eseribed. in a previou,s

co¡nmi¿ni.ca.tion fron this l¿.boratory (Zl7 " Eerly in the experinent it
was found that the estinetion of the ra.dioaetive iodine in the -r.:rine by

aeans of a calibrated. lic,uid eounter of the Vea1l t;æe (39) g.ve

identical resdts as the more tinre eonsumÍ-ng precÍpltati,on ;"nethod.

erloloyed previously. Later on only the lio-uit1 coirnter ivas u.$ed."

4



Protein bo"¿ncl plasma iod.ine a-nd uríne.ry stable iodine 4tu7¡ n,u"*

estin:ted by Barkerr s method. (3gl 
"

Fro¡:n the amor:nts of rad.ioiodine in ;rlasma deterníned at two

lçno-'¡¡n tices and. from the ¿mow¡t of 1131 taken up by the thyroid glaad

and excreted- in the i:rine düring this known time interval one is able
to calc'late the ra.te of clearance of plasna of ll3r by the thyroid.
(*o, t¡¡. The th¡æoid cr ee¡anee was ealculated fron the formi¡la

thyr.o-id uptake ner minute

,

P , where

p1a-sna coneentra_tLan (l*e, /*j) ¿

P represents the logarith-mie rnean

P- -P^-l

lcg*F1 loguP2

The stable íodine (rr2z¡ concentz'a,tion of the plasma cr:ring the
elearance perioc 

'ras eelculated. usíng the method. of stanl ev e,¿r)

whìch by assuning conplete mÍ;.:íng of the two isotopes"it folrovrs tha_t

the ratio rl?L coqcpntrati.on in urine and plasrna is the same a.nd.
TM7 eoneentre-tíon

thi:.s knor'drig the urinary r13l a-nd. r12? *o*"entg"ations,anÇr. the pla.sma

TI31 
"or"entration , the plasna ï12? *oru*entration is readily ealculated..

,similarly a ealeuLation of the ï1?7 uptalce by the thyroid gI*nd êan be
rnr,lâ

Tota-l ;ola"srna. ,':rotei.n determinations irere me,-d-e b). the method of
Phillips et al-" (Lil 

"

The statistieal aneilyses were based. on the method nSÍgnifica"nce

of a mee.n of a smelr sarnplerr, descr"i"bed. by Fisher (&6). The use r:f
this methad is jus't ified, becau-se the seme i:atients v¡ere tested. before
anil- after the adni.ni-q*,2.p*.inn nf ¿- h.or;:rcne._ A statistical e.na.lysis of



the smal1 groups treated. wlth oestradiol, progesterone and. testo-
sterone was not atternpted.

The ínfluence of the sterold.s deso:r¡rcorticosterone, eortisone,
oestradiol, progesterone ¿.nd. testosterone was investigatect, the

adnLnistratíon of these connpowrds was as follows:

Deso:¡rcorticosterone acetate (percorten ciba.): 1o mgm. rllt daily
in two d.ivided. tioses lp hours apart for a total of 6 days,

Cortisone a.cetate (Cortone Merck, for oral nse):

Day 1: ZJO ngm. in three d.ivided d.oses, g horrs apart¡

Day 2 and 3: 1J0 ngm. i.'r three divld.ed. dosesn g hours apart;

Day /¡,2 200 mgn. i.n three divid.ed d.oses, g horrs aparti
Ðay 5: 1Jû ngn. ín three divld.ed doses, g hours e_part;

Ðay 6z 50 ügm. at 6 AI[.

Testosterone propionate (perandren ciba) | zj nrgn" rM daily in two

dit-i.ded d.oses, 12 hours apart for a total of 6 d.ays.

0estradiol benzoate (Ben-ovocyclin ciba) t, ip nrgrn. rM daily i.n two

divided doses, 12 hor¡rs apart for a total of 6 d.ays.

kogesterone (LutocyclÍ.n ciba) z 25 mgm. ü{ daily in tg-o div:id.ed.

doses, 12 hor¡rs apart for a total of 6 days.

6,



RESUf,TS

EFFECT OF DOCA O}T ÎI{ÏROTÐ FUITCTTOI\T

rn fi"gure I the percente"ge of the d.ose of radio-ective íodine

present in the +"hyr"oid gla.nd. at vari.ous times ere compar:ed. in 12

subjeets before and after treatment ï¿th DOCA" rn a-11 pa.tients the

pereent uptake was l-ower after the treatment at each tj-ne v¡íth the

e:'"ception of two patients (T"K. and. D.c") vrhose z6-rloiæ and !o-hor.r

eoun-ts, respectively, rrrere slightly increa-sed. after J days on ÐOcA.

In Table II are shown the values of the thyroid. accunulatj.on

rate of stal:le and rad.io*a-ctive iodine, and the thyroid. cleeranee of

r¿Ldio-iodine observed in the same 12 pa-tients before and after ad-

mín-f -str¿rtion of ÐOCl\ " Âlso shor¡n in this tabl e isr the calcule.ted. pla.sma

1^nr'ér 1eve1, the protein bound iod.ine and the total plasna protej-ns,

As nay be seen in Table II there was a. marked depression of tbe

thyroiû. frsrcti.on as rneasuree by íod-ine r4:take a-ncl 1131 clearance after

three d.ays treatnent n':ith 10 rügm. of DOCÂ per d-ay. Although the plasrna

legel of tW tended. to risg the uptake of stable iodine by the thyroíd

gland. was d-epressed. Both ¡;roteÍ-n bor.md- iod.ine a.nd. tota.l pla.snre-

proteins 'u¡ere lov¡er efter the DOCA treat¡oent, the d.ecrease in plasma.

proteíns being highly significant,

Sone patients shot¡ed a slight inerea.se of the body reeight under

the tree.trnent Yiith Ð0C4.
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SubJect

T¡.BLE ÏÏ

THÏR,OÏÐ FUNCTION IN T'IlffiT,YE PI\TTENTS BEFOFE .ÀNÐ AFTER TREATTûENT ÏITTH DOCÀ

Thyroid uptake
1LSL f" / nour

T .K.
TI.0 r c.
D.C.
G.S.
R.A.
H .8.
II.P.
E.L.
A.S .
H.TU.
rF tfl
¡ a¿ a

Þ1¡¿U.¿L a

before

1.71
3.6t
5.51r
1r.35
L.',ll+
5.66
1.80
2"O/+
2./09
lr.Q5
2"27
3./16

Thyroid untake
LA2'7. |ry^./noro

a.f tey

0.gg
a.g4
2.26
2.24
o.71
L,23
1.60
¿.ro
2.LL
L.34
o.37
2.LA

before

Mean
! s.e.

1.91
1.11
3.32
I./+7
2.68
2.66
o.86

2.tû
4.05
2.27

Mean
difference
ts ^e-

Thyroid- clee.rance
Il31 uú./min.

af ter

t.l+9
o.ó0
2.5L
t.63
L.78
1.19
t.6t+

2.33
L.34
CI.37

P value

3.23
to.¿o

before

-Ì.73tO.4O

10.6
2L.8
30.5
23,1,
7.r

2l+.2
oÃ

u"9
16.1
w.9
]-L.5
2A.6

L,lrg
!o.1q

:,: '.ì

af ter

Iìlean plesna
yI27 Pgn. f"

2.0
6.0

'l'ì E

10.5
3.1+

8.9
L6.5
L2.3
ó.8
2.'l
2.6

2.27
û.?1

< o.o1

before

1.lg
to^25

-1"08 !Þ.25

û.28
o"c9
û,18
0.1t
ø.63
t.18
o"15

4"25
t.36
t.25

Protein bou¡d
Iodine );6.n. l¿

af ter

<.0.01

y7 ./,
* 2.^[r

0.30
o.17
t.36
0.10
0.s7
aJ4
t.72

t"3L
o.21
a.32

before

7.5
?'l 2

l+.9
?È
2.3
6,7
L,2_

-9.9 !2.A3

Flas¡ra proteins
gn. /o

after

< o.o1

t.25
to-oa

4.8
Ëa
8"8
5.5
813
7.t

before

Q.jt
t.07

+0.06!0.o/r

3.7
4.a
5.'l
6.cr
7.5
7.4

after

> 0"o5

b.6
! r.7

6.t+
7.2
Q.J
þ.Y
6.8
6.6

EE

to.7

5.7
6"3
5.8
6.7
6.a
5.5

-L.Llt"55

> t.05

6.'l
r8-1 È 0.2

-9.7 Xt.L3

< o.01



Fr:rther observations on the action of ÐOCA on the renal excretion

of íod.ine in these su-bjects âre reported. in part rr where it is shorsn

tirat DOCA did not increase the renal cleara-nce of, iodine and. hence tbe

louer upteke of iodine by the thyroid. was not a resul-t of an inereased.

excretion by the kidney"

MFECT OF CORTTSONE ON THÏBOTÐ FTTNCTION

The actÍon of thís steroid. vras observed on 6 sr:bjects. ?he

thyroid uptakes 2o to, 26 anô. J0 hor.rs after the adninistra.tion og t131

before and after cortisone are shown in figr:re 2, the resrrlts obtained.

being simj-lar, to these noted follov"rirg the tre¿tment with DOCA: a

depression of the percent of dose t¿lcen up by the thyroid gland at

these tine ínterva"lç" In twc subjects the two hor:r uptakes were only

slightly lolser after cortisone but the /r, 26 e.nd 50 hor:r uptakes trere

narkedJ-y Cepressed."

In Table IItr "are 
sho¡nn various values of the si^z pa-tients before

and aJter three' da¡'5 tr"uttment vuíth eortisone.

Cortisone d.epressed. the t'hyroid, clearance rate of radio-actj.ve

iod-iue and. the accu¡nule.tion rates of both the radio-active and. the

stabie iodine¡ the depression of the clearance rate and the aceumula.tion
a c-lof TÌ')' being highly significant. Unlike the result rnd.th DOC.A no alter-

gtion in the plasma 1eve1 of tr27 and in the prasna. proteÍns or in
protein boitrd iod.ine levels were noted. after cortisone, neither d.id. the

body weigtrt change"
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Subject

TABLE ÏTÏ

THTROTD FUNCTTON TN STX PATTSTüTS Btr'ONE AND AT'TEF, TREATT\ffiNT W'TTH CORTÏSOTÍE

R.F n

J.Ort.

L.E.

M.C.

P.E.

D.E.

Thyroid upta^lce
r.]"3L % / iour

before

2.7

3.6

3.8

l+.2

2.9

6.2

Thwoid unt¿rice
TW ¡4:*.'/nortr

after

1.o

2.'l

1Ã

4.j

1.O

¿+.3

before

L.6

?4

1.9

2.7

5,O

L.6

Mean
t s.e.

Mean
djjference
! 

".S.. _

Th¡rroid clearance
7f3L nt./nin.

after

a.3

2.4

'lÃ

L.'l

2.o

1.6

3.9
+0,6

p value

before

u./+

u.g
].g.3

22.r

L'7.2

3L.g

2.L
t 0.6

-1.9 +o.zz

a.fter

9.3

¿¿.c

TL.4

1Ë.3

5.2

26.4

Mean pLasna
¡127'pgn. l¿

<0.01

2.Ê
!o.6

before

0.18

t.25

o.u
o.20

o.48

o.09

1Ã

to.3

-I.2 !9.4

Proteín bound
fodine I{.*. 1t

after

0.06

0.15

t.22

e.16

o.66

e.10

<0.05
>o.02

2r.5
12.8

before

3.t
2.3

3.3

3.6

l+.2

4.5

15./+
!3.4,

-6.L !L'37

after

2E

2.5

?2

3.8

4.2

4.5

Plasura ¡rroteins
gD. %

< o.o1

o.23
10.06 I

before

6.4,

6.2

5.8

5.7

6.9

6.9

0.23
o.@

after

6.3

6.7

6.û

5.8

6.7

'l .L

o

?Ã

Èo./,
3.6

*o.4

t

6.3
JO.2

6.tl
1CI.2

Ia.P to.].

>o.05



ffFECT OF 0ESTP"p$I0L, PRoGESTffi-0NE ANÐ TESTOSTm,UNE

ON TITE TÉilTROTÐ FÜNCTION

lhls group consists of }t subjects; thr.ee v¡ere treated. with

oestrad.iol, three vrith pfogesterone a.nd four with testosterone. In

figure 3 are shorm the thyroid. uptakes or 1131 2, 4, 26 and !t horrs

after the ingestion of re-dio-active iodine before and. after treatnnent

ïr¡ith the various hornones. '

ft may be seen that onl-y the adninistration of progesterone was

followed by a depression simitar to that after ÐOCA or cortisone" [To

appa-rent changes a:"e ind.uced by the a.alnúnistre-tj-on of testosterone"

The response to oestradiol was inconsistent: depression in two cases,

no changes in one"

In Table IV are again shown the aecmr¡l¿rtíon rates of both stable

and rad:Lo-active iodine¡ t'he th¡rroid. clearance rates of radio-a.ctive

iodine, and the p.Lasme- level s of IMT , the protein bound. iodine and the

totat plasma, proteins.

None of the three subjects treated üith oestradiol showed'

eonsistent changes in the tbyroid. fi:nction. In J..Ê. who showed. an jncreaçd

1W uptake and a higher p1a.sme. level of lET follolsÍng oestrad.Íol, an

increased. iodine intake between the two d.etermínations is suspecteê to

have occutred"'

The ae'cr:rruj-a.tion rates of both isotopes of iodine ancl the th¡rroid

clearance of radio-active iod.ine showed. ¿ {endency to decrea'se after

progesterone; the changes in the plasne. levels are inconsistent'

A few find.lngs are nissing in the group treateil with testosterone
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Subject

T}"BLE ÏT¡

SUB.IECTS TREATFÐ TIÏTE OE-CIT}ìADÏOL (@, PNOCESTF-AO}JE (P}, IESTOSTT,R.ONE (T)

Trea.t¡lent

J.S.

'{"Lo

TT T.fr

Thv-roíd tætake
¡L3L ø /- naw

llê

Ug

0e

c.M"

t\ÐJro!a

Jng.

befor"e

4'0

2.3

2.r

Thygoiû',çtrke
T )3 I mc¡r'q /h nt¡r

efter

2.L

r"7

1.6

P

s "n(.

J"¡{n

C."S n

V.B.n

P

before

1^

L.2

.E

P

2..2

1<

4tU

:;ll.l

T

Thfrçi$ c-!-e¿ra.nce
I-ÐL ml./mi.n"

s.fte¡'

6".6

0.7

2.3

0.6

1rì

L.2

T

T

bef,ore

29.8

9.¿,

10.6

2.9

Zo0

4.5

1.6T

l".g

1.8

'lÂ

2.9

3"r

loé

r.3

efter
1È' n.LI1I

f .il

1.3.0

lÍea-n i;lasm¿¡.
71-27 

'ngn" 
/,

^¡7va,

r.2

1.1"

before

0"09

V.4L

0"rg

3.2

O.4

ÞaI c-L

8"0

1^ ã

Protein bouncl
Ic¡dine riç:m. f"

/¡ti

1"1

-+ì+^--

0.63

c).L3

Uol-7

3"2

?.0

¿tûl*

before

19.0

20"6

37.6

el.

o.lr2.

o,39

^ 
aj',Vaál

¿t.2

lasme. proteinc
øl

È;sô /.

- 4+ ^-^f"I uL-!

L6.6

rg.6

L5"6

4.2

Å,r7.

:::
/+.0

3.8

5.O

o"34

aê3

0./r1

3.()

3"4

l+.2

ã8.

¿*.2

before

9r)

6"2

)"è

^ 
11,

0.1-0

a.fter

Ð.)

6"o

0,28

A.,lr5

/+13

2"7

t17

6"6

6.o

6.:Ì

"7at ó¿l

lr,/t

It"3

6,0

6.\7

6.9

o.i

6.'/

6.:L

6.5

2.6

7.L

6 "/+

6.4

6.0

6.5
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because of lnconplete urine coLlectlons. The thSrroid clearance of

fÚl showeé a slight tendency to decrease on the forr patients, but

only in one patlent (C.S.) the uptake of iodine durlng tbe cleesance

period. was depressed..

No consistent changes in the protein borurd ioiline rrere observed,

after oestnadiol, progesterone and testosterone and. no changes in the

total plasna proteins occtred.. The body wej-ght was not fu:flueneed by

these hormones,

DISCUSSION

Although the najority of the subjects of this study rvere

þsychotic inðivid.r¡als, mainly sehizophrenics, there is no reason to

suppose that their tb¡rroid glands reacted to the steroíds di.fferently

than those of 'mgnrb'éJ.Jt$: norna-l ind.ividuåls. This problen is diseussed

in Part III.

The rate of uptake of both stabl-e and radio-active iodine and.

also the rate of clearance of t131 of plasna by the th¡rroid. were

markeclly d.epressed. by desoxycorticosterone e.s well as by cortisone.

Thr¡s the tvso adrenal cortical hornones have Ín common a depressant

action on the thyroid. g1-and.¡ thor.igh 1t appears on a weight basÍs

that DOCA is more potent than cortisone in this respect.,

Iüo d.efinite conclusion can be drarrn fron the observations on

the subjeets treated with oe.stra¿iol. The cal.cr¿lated. nean plasna

level of ÍW of J.S. was so nuch lrigher r¡¡hen it was deternlned. the

second tÍ:roe, that an uncontrolled. increased. dietary intake (esg.' eough
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medicíne) lnmediately before the second determination is susþcted.. Ä

signÌJica-nt alteration of the tb¡æoid fr:nction apparently did not occr:r.

The group of patients treated. v,rith progesterone 1s too smal-I to

be anaLyzed statistically. The findings st€gest trowever, that a

depression of the th¡¡roid function took pIace, cemparable to that of

D0CA or cortisone. In view of the close sirnilarity of the chenical

struetr¡res of DOCA and. progesterone, a sj¡iler acti-on of these two

hornones is not urexpected.

Testosterone does not seem to alter the tþrroid. fr¡nction" One

cÉr the four pat'5.ents however (C.S.), shows some evidence of a d.epression.

.Ê-gain no defini.te conclusions based. on this small group are jr:stifÍed.

îhe depressed accunulation of rad.i-o-,active iodine ind.uceci by

D0CA need. not be an indícatÍon of a depressi-on of this aspeet of the

thRroié fr¡nction for ít might be a resi¡lt of the dilution of the 1131

by retalned. stable fTH nanlfest by somewhat increased plasna iodine

]-evels, However the simultaneous depression of the rate of tbyroid.

uptake of stable íodine toget'her w'it'h t'he ilepressed. th¡nroid. clearance

rate og t131 wouf-d lnd.lcate a real depressíon of the ab111ty of the

th¡rroid. gland. to concentrate iorline f,rom the plasna. Fr:rther sinilar

ffurd.ings were observed. with cortisone and. progesterone where there was

evidently no elevation of plasna lodine.

ft is notervonthy that a patient with a depressed thyroid fr.¡nction

as evidenced, by a l-ow upta-ke of radio-aetive and stable iodine, a Iory

lodlne elearance and. a Low protein bound iodine showed. a fr¡rther



depression after the adnÍnistrati,on of D0CÂ.

Ðuring the second examination possible changes in the €mount of
radio-actíve ioilJne left over from the first tracer dose are not

accounted. for. rn addition to the lsotope decay this radioaotlvity
decreases contínuously d.ue to the secretion of tb¡nr.oxine labelLed

ç¡¡5 113L given ia the first dose. The dlfference between the effect-
ive hal-f l;iJe arul the physieat half life d.r:ring the first three d.ays

after the tracer dose ls snall (hlr. The rate of seeretion rnlght be

affectecl. by the hormones. In order to reduce the error causecl by

tmcontrolled char,rges in the T131 content of the th¡rrold. gland, the

second. dose was aaways consid.erably larger than the first one,

I[o alteratíons ín the plasma l.eveJ.s of protein bow¡d iod.ine rrere

noted following cortisone ailmlnistration eontrery to other reports

(J4, ].5'1, but in tbe present experiments the meadurements were nad.e

after only three d.ays treat¡aent. The possibre s1{ght faIL in protein

bound iodiae following D0ca adninistratíon nay well have been the

resr.¡lt of an increase in plasna water which occurs after ad¡¿inistration

of this substa.nce (4s, ln9'1. The sLight but consistent drop in plasna

protein concentratíon in all D0ca patients suggests that this took

place. Following the administration of eortisone, oestradiol,

progesterone ar¡d. testosterone as well as no ehange in proteln bor¡nd.

iod-íne levels tbere was no arteratíon in tbe concentratíon of the

plasma proteíns,,

L2
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The nechanis¡n of the antith¡¡roid a-ction of the adrenal cortical

hormones is controversial. It appears establishect that the effect of

cortj-sone is not mediated by means of an ir¡hibltion of pituitary

th¡rrotrophi.n (22, 23r 5o) Uut possibly by means of an inhibition of the

tbyrotrophin s.ction at the target organ leveL (5f). DQC-A can be pre-

sumed to act in a sinilar manner. Ilnpublished. work from thÍs labor-

atory (52'I on the actlon of DOCA on the thyroid. fuaction i.n tbe rat

indicates that the lnh:ibltion of the tbyroid gland- ís not ned.iatecl via

¿-n intribition of' th¡rrotro¡ihin ín the pituitary.

A decreased' uptake of iodine by the thSrroid' gland' eould possibly

be nerely a reflection of an increased renal excretion of iocline, but

if so, tbis shor¡ld not affect the th¡rroiit clearance rate of iodinet

which 1n fact was af-so -depreSSed' An inereased. renal cLearance.of

iodine perallelS-ng the decreased thyroid uptake rate has been report'ed

after several d.ays treatnent with cortiSomê. (A., fi). In ttre present

erperi-ment no consistent alteratíoo in reaal elearance of iod.ine were

noted after three days treatment ï¿th DOCA or cortisone. The influence

of this treatnent on sone aspects of the kidney fr¡nction and on the

plasna iodide soncentration ís discussed in Part fI.

SUMMARY "ANÐ CONCLUSÏONS

The th¡rrold. fr¡nction has been investÍgated. in 28 subjeets before

and. after receivir.g 1O mgm. desoxycortieosteroneacetate, or LJt - 25A

ngm. cortisone, or L2 mgm' oest¡fad.ioI, or 25 ngn. proge5terone, ot 25

mgn. testosterone¡ respectively, daily for three d'ays. The th¡poid'

:.:. !::]:..] i:':l.i":
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gland is markedly clepressed after administration of DOCA and cortisone

as evidenced. by a low uptake of both radio-actlve and steble iod.i.ne,

ard. by a low th¡rroid. clearance of f131. There appeaïs to be a simi].ar

d.epression after progesterone. Testosterone in tbe given dosage does

not seem to inflnence the th¡rroid, glancl, lshereas tbe ad.ninåctratloa of

oestradfol was foJ-lowed by lnconsistent changes.
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FAST TI

THE INF-LüENCE 0F ÐESolffCoBTICoStmoNE, CoRÎISoNE -AND

PBOGESÍffiO¡IE ON lHE RENAI, EXORETTON OF TODINE AND

OTHEB ELECTBOLTTES



ÏTüTRODUCTÏON

The effecü of DOC.å, ancl Cortisone on renal function

1a general ancl on ühe excretion of elecüroLytes, especl-

alJ.y soctiu.no, poüassitrm anil chlorlne, has been studletl

lntensively ln man ancl anÍnals und.or varlous experlnenüal

cond.ltions tl-t0). ALthough 1t 1s generally assu.necl ühat

the organisn eannot tLisblngu5,sh sharply beüween ühe va-

rlous haIlüe ione l7L-75) , 11üü1e claüa has actually been

reportecl on fhe effeet of these hornones on ühe rena]-

exeretlon of 1oÖine.

In Part I d.aüa is presented. on the fnfluenee of

various sterold. hor¡o.ones on th.e thyrolÖ upüake of 1od.ine.

Ðurlng these experinenüs miseellaneous observaüions on

the renal exoreblon of ioiliiLe anÖ ehloride, poüasslun

ancl sotlium were mad.e whÍeh forn the basls for the

pre sent c onmunÍeaüionr



SI]BTüCTS AND METAOÐS

Detalls concernÍng bhe subjecËs on whon this stuily
was carried. ouü ancL a descripüion of the experi-arent are

given in Part r. rn aod.ition, the forlowlng experirnen-

üal procodures were used. for the investigaËÍon of the

kld.ney funcËion.

The renal clearance of 1171 was eaLcutated. fro¡r
the usuar formula $, where p is the logarithmic lnean

coneentration of the rLrL coneentration iLetermined. in
the trvo blooil samples 176-7"1j.

Endogenous creatinine clearance was iLeterminecl

as a measure of Ëhe gl0merurar filüration rate, havlng

been shown to be a fair approximation of inulin clear-
ance lr8r79t. The values for renal clearance of crêa-
tinine and. iodid.e $rere stand.ard.Ízeil to a bod.y surface
of I.17n2, this estination being baseil on the weighü

taken at ùhe Ëim.e of the first clearance period.r ârry

weight change d.ue to tbe süeroid. treaü.ment being ne-
gleeted..

The stable iod.ine lfLz'l ) concenüration of the

plasma was caleulateil. using the meËhod of Stanley (40).

Tb.e pl.asna chJ-oriiles were estÍmateil aoeord.ing to
the nethocl of schares and- schares [4]-r, urfne chloriiles
by the nethoil of 

.vo]-hard. - Arnold. \42). Soclirm ancL

potassiun in plasua and. urÍne urere tleËer¡rined. by

flame-photoru.eüry.



rhe arnor¡¡t of rad.io-acü1ve 1od.lne left over fron
the first d.ose which is present in the blood. or urlne,
belng very snall aü the tine of the second. exam.inabion,

was negllgible ancl was not taken into aecount.

the d.osage of the various hornones was the se[6

as d.eserlbed. In Part f.

2L



RESULTS

The glomerul.ar flIüraü1on rates, neasurecl as

end.ogenous creaülnine elearanee, was very variable

before ancl after the treatment with.ühe hsrmorês¡

As ean be seen in Table f , Èhe means ¿[o not d.lffer
significantly. After Ð004 a slight Íncrease and. afÈor

eortlsone a sIÍgbt clecrease appears to have oeeurreil.

The flncl.Íngs after progesterone were noË conslsüent.
' No comelaülon between the glomeruLar flltration
raüe and. üho renal clearane e of lod.ine, bef ore ancl

after the treatnent, cor¡Ld be founcl. 'I'he lnd.ividual.

ehanges in glo.neruLar flltration rate ancl renal eLear-

ance of iod.lcle frequently paralleled. eaeh other in the

subjects üreaÈed. wlün corüisone, but not foLLowing D0C.0,

or progesEerone.

The mean BLasna J.eve1 of rad.io-actfve iod.lne d.ur-

1ng the elearanoe perLoo., the p].asna leve1 of {fl Zt

hours after the tracer close andl ühe caleulated. nean

pJ-asma concentratLon'sf stable iod.Íae ðu.rlng the eLear-

anee perloci are presenteÖ in Table fI. Afüer DOCA Ëhe

average LLTL eoncenËratlon v¡as sllghtly Lswer durlng

the seoond. clearanee periocl, whoreas the r]-27 conoen-

tration was sl-ight$¡ higher; þut these changes were

not statlsÈiealLy signiflcant. The 26-hour corlcentra-

tlon of IL1L was practlcatly unchanged.. After eortisone,



.TABLB I

CILOTII.¡IRIIT,AR FILT¡TATION RA,.I.I'¡ AND R$NA], CLEARANOE OF TLTL
B.EJFOTI,E] ANÐ AÏT$R I{OFMONAT 'fi{gAT$IEI{T

SubJecb Treatnent G.Lomerular
J'lltraülon RaËe
nl/mln /l-lzm¿

Renal __OJ.earanoe
of ILjt
rfU*fn "/L,'lVm2

before after before after
'll .K.
ïff.0 r t.
Ð. c.
G.S.
R.A.
H.B.
vf .P.
E.L.
A.S.
fl.M.
'It.T.

tl0tÁ,
DOCA

DOOA

DOTA

DOÜA

Ð00a
-iroüA

DOOA

ÐOCA

D0u.å,

Ð0cA

141
117
108
L67
Ltz
111
l'12
IM

99
11?
L2g

L62
2L6
L57
Lr9
r-48

10L
1I?
L',l4
LO'.l

94
L+V

76.,
40.6
79,8
v6 "g
22.9
2L.'.|
2' "6
29.g
2]-.6
L9.7
24.6

2'1.4
,'l.0
7'l "7
v"l .o
26.2
L1.o
)7.O

'1.5
20.7
25,5
,L.6

Mean
trLS. ji.l.

Mean d.iff
È s..H,
P value

erence

.1ro I r+r! 6.9 | Jro. B

-hl1
!L2.1
> 0.0,

28 .8 | ZB .'t
Èz "6 | *4.2

-0"02
i7.L4
>0.0.5

R..E.
J.0rr,
T. TI.

M. U.
P.T¡.
Ð.-ü.

0ortisone
Cortisone
üorüisone
uortisone
tiortisone
Uortisone

82
IL'
128
19r
11r
Lrz

62

LLl
4I

r05
19r

78 "8
26.2
29 t+
IU.9
2',1 ,'l
5L.L

'12.5

28.5
11. ?
L5 "'l
4+.8

Mean
l$.-9.
Mean d.iff
t s.$.
P value

erence

Lz6 | loa
ùt+.8 I Lz, "B

-26
lt+
à'0.05

29.2 | 7+.0
!5.L I ùtt. o

* 5.5
*Å.,
> 0.05

c.M.
A.B.
J'.Y.

Progesterone
Progesüerone
Progesüerone

L75
107
L29

L6ø
L22

82

2L.6
22"9
29 .l

72.8
v2 "o
16.L



Subjecü

I'Á,BLE II
BLOOÐ LT]VELS O}- TOÐTNE BET'ORE ANÐ AFT$JR HORMONIAË TR$ATNTEN'T

'I'.K.

y{.0 r ü.

J).t.

G.Ë.

R.A.

H.B.

lAT T)Tt a¿ a

.U:.T.

A.S.

H.M.

fÏr | ì¡

'u ¡f,¡la¿La

Treat¡rent

Ðoca

DOCA

JJOCA

u0ca

D0c¡,

'Ð0cA

DOüA

D0ü¡,

DOCA

Ð0cA

DOUA

DOCA

Mean t].asm.a ].IVl

o.269

o.2.15

o.298

o.709

0.410

o.789

o.5l.6

o.228

0.2 5g

o.118

o.72'.1

0.2ö8

0.2ô0

o.r2'l

o.7r4

o.744

0.716

0,298

0.218

o.285

o"126

o.226

26-hour Plasna rLTL

Iûean d.ifference

o.027

0.040

o.042

o.o72

o.l6g

0.042

o.og2

Q.O22

o.or9

o.or2

0.048

o.or5

0.06,

0.o'17

o.o7l

0.o'1,

0.Q76

0.049

4.Q74

o.og8

0.or9

0t0,1

0.016

Plasma rLz'l

o,7t2 | 0 .2gg
å0.016 | to.016

0orüisone

Cortisone

Cortisone

üorti.sone

Cortlsone

Cortisone

0.28

0.09

0.18

0.10

Q.6'

0.18

0.1,

-0.019
*o.o1I

o "7].,2

o.240

o.756

0.7L9

0.280

0.r27

Mean cl.ifference

üs.g.

o.o52 | O.Ùrt
*p.ot, | ùo.oog

o.2o5

o.L99

o.2L9

Q.20',1

o.728

o.272

+0.00t
*o.o4o

0.705 | ,.r70

o.o27

o.o45

0.044

0.048

0.04?

o.2' I O"5¿

Progesterone

Frogesterone

Progesterone

h.o, lto.o?

-0 " 
0o?

to.0277
z o.o5.

) 0.02

à0.16¡

0.019

o.02'|

0.018

0.0,8

0.028

+0.06
to.o4o

o,or9 | 0.026
Ito.ott | Èo.oo7

Q.545

o.722

o.r52

':i:'
'.:,i.
::.?ì .

;:i*i
'1:.i,.:.

rt¡r:
.l::i.;, i.i),
,;.tir
..':i'.'

..:,:.:ii'

,', ;.:1

: :a\i:.

,tii:;:..|.
?;Ji:
. !,,.

Q.rLz

o.29L

0.440

-0.0L4
åo.oo+

<o "o5
>0.02

0.o'12

0,082

ooogS

to.o6 | *o. og

0.060

0.0r9

4.154



hovuever, Ëhe concentration of racLlo-aeblve i.od.ine was :

sígnifleantly clepresseÖ during the elearance perioil and.

26 hours af ter Ëhe d.sse, whereas ühe stable ioclÍne re-

nalned. unchanged.. Afüer progesterone the ehanges wore .

noü eoaslsüent.

The plasma ch.loricle concentration ancl ühe 0]'- :

oloaranee are shown in Tab1e III. The average vaLues

\ryere not slgniflcantly lnfluenced. by ühe hsrs'one ad-mf-

nlstration though the clearalce rate appeareit to !n-

crease stightly in atl tb'ree grouBs. ;

The sarne d.ata on soÖlun is presentecl in 'Iab].e IV.

Again no slgnificanü ehanges w€re forrnd. and. no Co1rrela-

tlon -þetween the glomerular flltration rabe anfl the

sod.ir¡¡n clearance was observed-

As nay be seen ín Table V, the plasma eonoentra-

tignofpotassirr¡o.d'eereaseèafterÈhead.minj.strationof

ÐOCA anct cortlsone, the d.ecrease after DOCA belng signl-

ficant.,Ihepotassiu13.clearanoewags11ghüIyc[eoreasec[

after cortisone an¿L ten¿l.ed. to ínorease after progesteÏolloo '

In 3'lgure I the d.j-fferences tn Ül--eLearance ¡ in-
,i

dueecl by ühe hornone treatnent, aTe eo&parecl with the

dLlfferences ln l-clearance ancl graphicalLy aharÞed.. Iü .2. )q

;

$ay be seen that IIo oorrelatj.on þeËween these two values t

cou].cl be founcl.

In ad.d.ibion to the reportecl. clata, various other

Valuês were oalorrlatecl, Or$. the e]ccreËion raËe anð the

percenüage tuþular seabsorpt'ion, u¡hlch showed' no s1gnl-

ficant ehanges after the treat$.ent.

t,



TABT,S IIf
PLAS/IA LEV-gt OF T1 ANÐ C]--TLEARANCE BEFOR$ ANÐ A5'TER

HOzuONAI THÞJAI$AE}TT

Plasna CI ngl. tll-tlearance ù/nSubjecü

'I .K.
Yf.0rc.
ï).0.
G.8.
R.A.
H.B .

W.P.

E.L.
A.S.
lJ t\¡l¿¿a¡v¡a

l fl ff¡t¡Ir

R.R.

Mean dlfference

afüer

1.01
2.66
2.2b

2.O'
0.40
l.0b
2.+L
I.12
1" 9o

0. r8
2 "72

2.00
2.6+

t.16
2.L4
1.64
Q.6t
'l .r8
O.'Z.4

CI.9,
L.1'
1,87

DOCA

DOTA

DOOA

DOCA

DOTA

DOCA

IJOCA

Ð0cA

]JOÜA

Ð0cA

Ð0üa

DOOA

v+8

7'-lz

79'
400

79'
769

7r5
700

7b2
,Bo
t64
7"16

,2L
v69

,7'I
7'1,
402

792

160

11t

,4ó
44'.1

,60
,44

I.ba I t.8o
Èo.z? l*o.eo

+0. r8
to.2o

v'1, | 7'12
ù4.u lù0.?

-t
r'l .8,
) 0.02

R.F.
tr.0 rL.

.R.

.C,

.8.

CorËisone

Cortisone
Corfisone
Cortisone
CorËisone
Cortisone

750

v'|7
,'18
v60
t86
t+o

782

178
"r5L

750
t6+
766

2.L4
2.O2
t.16
2.L7
L.54
0.64

7.32

L.4',1

o.67
1"70
2 "95

l6s | ,66
ll .z | 4.9

1..1

t,8,6
)0.05

+0.41
*0. 65

>0.05

r.6t 1 L.g7
Lo.25 I ù0, 56

Mean d.ifference

Progesterone
Progesterone
Progesterone

L.2
1.2
L.2
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TAB]*E ÏV

PT,AS.{A LEìfgt 0l' Na AND Na-OT.EARANÛE BEE ORE ANÐ Af'tER
IIORMONAT TREATMENT

Mean cllfference

Mean d.Ífference

DOCA

DOCA

Ð0cÁ,

D0cÁ,

DQCA

D0c^å,

Ð0c.4,

DOCA

Ð0ÕA

DOCA

Ð0ÕA

Ð0ca

7V7,6
v78.2
7L5.5
vzo,2
756.9
7L5.6
7L8.'6

,77 "7
v29.4
297.9

771,5
744 "4

728.',l

74L,4
72O.4
,17.6
7L8.O

725.9
772.6
V45.'l
,44.'
745"5

v47.6
,o7,'l

o.5r
L.49
1.2
L.O'
0.L?
o.54
O "6'l
o"55
0.86
0.24
o.55

o.92
L.7V
L.4
LOLz
0.80
o.2,1

o.8g
0.46
o.ro
0.L2
o.7t

--o.12
to.r4

+0.0,
È0.2 o
>0.05

+4.2
t7.56
) 0,05

Cortisone
Cortisone
Corti.sone
CsrËlsone
Cortisone
Cortisone

7Vo

v27

7L8
726

515
zgB

v48

,27
,26
72'.|

702
298

0066

r.L"l
0.58
1.20
0.88
Q "L7

,22 | nt
.7 l!1"5

-L
+rl
> 0.05

Progesü
Progester
Progester

o.7
0.4
O.5
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rABÏ-E V

PT,ASJIA.],EV",EL OF K ANJ] K-TI,EARA}ITE BËFOR$ A}üÐ AFTER

HOF}ilONAt TREATN{$T{T

b.ìe t Plasme K me% K-Clearance n-llmir
before afËer before after

R.A.

H.B.

W.P.

.Ei.t.

A. s.

H.M.
rF TF
¡a¡a

]]OOA

DOCA

DOÜA

Ð00a

DOÜA

DOTA

Ð0cA

L6.6
20.4

18.0
].4.g
LFt9

16.6
22.L

L2..2

Lg.7

L8.7
L4.1
L4.8

L?_.2

L4.'

L6 "2
r0.0
20.8
L2.'l
L4.6

8.4
15.0

1r.l
26.0
I, 

"O
10.0

9.7
15.8

Mean

!Ë.Jg.
Mean d.iff
Ès.-Hi.

.Y

e]|enee

u.8 | t¡.t
å1.0 lfr.o

-2"7
*r.].
70.02
< o.o,

L7.6 | r+.0
*t.B | !2.o

{-0.5
La,2

: " )0.0.5

R.F.
,f.OlL.
.l¡ . t(.
M. ü.
ññ
¿ aga

J).8.

Cortisone
CorËisone
üortisone
Cortlsone
Oortfsone
üorüisone

15.8
22.5
Lr.'l
14.0
r?.5
12.0

l(i,4
r7.6
L6.g
14.0
L6.4
Il. ?

11.1
L7.6
l'1.5
7L.O
22.6
9.0

L2.3

l-6.'l
5.4

16.g
2L.-6

Mean

Ls.ii.
l,,Iean d lf f
f s.E.
P

3renee

Lb.6 | l-y.r
tl.6 I !o,g

-1.1
t l.o
>0.0.5

L',l .5 I 14.6
*7.6 | t.z.I

-1.'l
!6.7
> o.o5

c.ft1.

A.B.
J.Y.

Progesterone

Progesterone
Progesterone

L4r7

L?.5
L9 "'

Ir.L
19.1
L9.-4

24.9

20.0

9.8

75"5

L4o5

9.8



j

I
j

w
I'19. 1. Goruelation between changes 1n c}-ctearance ancl

(nf/nin) after üreatment with D0CA, corüisone or
for three d.ays.
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C ort i sone
Pro.geste >one

f-clearanee

progesterone
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I'he najority of ühe subjects exanined. Ín this stucly

were psychoülc lnd.ividuals. .As far as the kidney l'unc-

tion ls concerned., there is no reason for belleving that

these paüients reacüeil d.if'ferenbry ühan normals. One

paüient with unusual d.rinking habits, which J.eil to a

very low urÍne flow, was not íncluÖeil in ühis report.
'rhe end.ogenous creatinine clearanee was used. as an

esti-mation of the glomenrlar filtrai;ion rate, having been

shovirn to give values simllar to bhose obtained. wfth the

inulin elearance l7Brr9). Brod. and. Sirota (r8, ¡aentioned.

that a differenoe beüween ühese two clearanee values nigbt

appear und.er cond.ftions of an increasecl protein breakd.oï\roo

Ihfs possibility has to be kepü in .m.incl when the test is
useù In conneetlon with AC{H or cortisone. A d.ecrease of

the average ratlo uncler treatmentfnulln elearanee
wlth ACïH or cortÍsone has been reported. (L8r25).

The end.ogenous creatj-nine clearanee in these psy-

choble patieats before any treatment was t-l¡usually wÍd.e-

spread, even at ter stand.arcization. The lowesb value was

99 nL per minuue, the hÍghesE l9L nI per mínute. The

reaso-rl ror thi-s variation is unknown.

It has been shown that ÐOCA increases the low f11-

üration rate in patients witb Aôdisonts clisease 141-45)"
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The find.fngs in nornal-s are less clear. Vêrious obser-

vers reporË Ehaü DOCA caused. an inoreaseÖ glonerular

filürauion rate in the dog (4110,LL.LZ). IVo change has

been for:nd. in cats l4') , in raüs l9't , and. in nen (4br.

A0'fif and. cortlsone have been found. usually to cause an

lnerease in glomerular fflbration raue ln nen ll-'l,27-
2b r+1r48) .

As shown in Table f , .m.arkeo. changes In glonerular

filtration rate can occur ln a glve-rr i¡rorvfd.ual after
treatnes.t wlth a steroid. horrnone. After DOCA the g1o-

¡nerular flltratlon rate appeared. to rlse som.ewhaü anil

in four of five patÍents treateil w1üh cortl-sone, in
whom. bhe creatinine clearance could. be cleternined.,

there was a clecrease. However, a statistical analysis

of these changes revealed. no significant alüeratÍons

in glomerular flltration rate after either D0CÁ, or

cortisone. In add.ítion the fall in the enclogenous

creaüinine elearance, observed in the pabients follow-
ing corüisone, night noü be acco&panied. by a similar
fall in inulin clearance and., therefore, might not be

a true expression of changes ln the glom.erular filtra-
ü1on rater âs nentioneö above. Levitt and Bailer l27t

report a graiLual increase and. later d.ecrease of Ëhe

glonenrlar f iltratÍon rate, measï¡red. as inulín clear-

anee, uniLer ACTE or cortÍso.ne üherapy. 'Ihe maxfmum

lncrease was found. 8-9 days after the onset of the
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therapy, togeüher wibh a significant increase of the

voh:.ne of the extracellular space. IR this Serles no

d.eterminations of the extracellular fluid voh.l¡oe were

carrled. out. As reporteÖ in Part I, the drop 1n tb.e

total plasma protein concentratlon following ÐQCA 1s

an inflication of an increase in ühe pJ-asma water. Af-

ter corbisone and. progesteroil.e a similar change in

plasna proteins was not observeaL. This latter f ind'ing

is not in accorù with the observatl0ns of LeviËt and.

Bad.er and. others lL|rzr). The ü1me of examination was

not the same, however.

r{o slgnificant effeets of DOoA, eorüisone or pro-

gesterone on the renal clearance of iod.ide of chlorid.e

weTe noted.. ft thus seens clear that the previously

reported. lnhibitory acüion of- tbese steroiils on the

thyrofd. uptake of iod.ine is not a consequence of an

increasecl renal d.isposal of iod.ine. Such an increased.

excreËioa of iod.ine after corüisone was reporüecl by

I'red.eriekson et aI 149); the t j-ne of examinationr how-

ever, and. the d.osage of eortisone vrere d.ifferent from

this sfudy.

In a given ind.iviÖual, m'arked- alteratlons in the

renal clearance of iod.ide or chtorid.e ean oecìtr though

nob always paralleling one anot.ber, and. such changes

need. not be d.ue to a change in glone¡rlar filËration

rate.
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The plasma l.evel of sËable iocline appeared. to be

increased. after Ð0C4, but the d.ifferenee proved. Ëo be

insignifieant on statistiea] analysis of the data.
The before-nenbÍoneil prasrna d.i.rution which per se could.

eause a d.ecrease of the iod.ine concentrabi-on has to be

taken inüo account. The d.lluüÍon cannot be accurately
assessed. quantiüaüively; ühe possibirity of a slgnifi-
cant lncrease of the total eÍrcri-Lating iod.ine, however,

cannoË be ruled. out. 'rhe slight deerease in the Jnean

logarithmic prasma level ot LLTL after ÐOcA during the

second clearance perioil night, therefore, be a dirution
effect.

-tlo reüention of fod.ine occurrecL after admìnístra-
tlon of cortisone and. no signs of plasna d.iluüfon were

observed.. The significant d.rop of the plasna revel of
rail.io-aetlve lod.ine during the crearanee period. and. 26

hours afüer Ëhe ilose can thus not be exprained. as a d.i-

lution effecü. The renal clearanee is onry insÍgnifi-
cantly Ínereased.; an increased excretion is, therefore,
not responsible for the lower plasma 1evel of Éä. Ihe

true explanatlon of this d.ecreasod. plasma L].lf- is not

olear.

As nenËioned. aborre r oo consj_süent changes in the
plasna iod.ine were observed. following progesterone.

simrltaneousry obitainecl varues concerning c[Lorid.e,

socliu¡¿ and poüassir¡¡¡. showed surprisingty negative ro-
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sults. .Apparently the plasna concenfraü1on and. ühe

renal clearance of sod.ir¡m. and. chlorid.e, examineð three

d.ays af ter ühe onset of the bornonal treatment, d.o not

d.iffer significantly from the pre-treatnenË levels. ItTo

d.efinite correlation between the ind.ivid.ual ehanges in
glomerular filtration rate anÖ the tubular reabso¡püion

of sod.ir-lm. was observed., contrary üo the observatlon of

Sv'¡isher eü aI (50)..

It has bo be kept in mind. ühat tho patlents were

noÈ on ;a constant d.iet, which nay explain some of the

d.iscrepancj.es between Lhis and. otber stud.ies. The ixr-

portance of bhe sod.iu¡r and. chlorid.e i-niake d.urÍng elec-

trolyte stud.ies has recently been emphasÍzed.. (28)

There is a signifÍcanË d.rop Ín the plasma concentra-

tion of potassium following Ð0ü.ll. As the ind.ívid.ual chan-

ges clo not parallel the d.ecrease in ptasma protein cor-

centration (Table II, Part 1), bhe d.ecreased. poüassirrm.

concentration seems not to be .merely ilue to a p1aruta ð1-

Lutlon. The potassirr¡n exeretion and. ühe renal clearanee

d.iÖ not show a paralle1 increase. there are Ëwo possi-

ble explanations for this d.iscrepa[c]r 'Ihe pauients re-

ceived. ÐOCA for three clays and. onJ.y on the fourth d.ay

the blood. and. urine was exalnj.neil. Jt is possible that

the excretion was elevaËed. at firsü, to be fol].owecl

later by a lov¡er plasma IeveI and subsequently by a

second.ary lovreríng of ühe excretion. Such a transÍeat

early Íncrease of the potassiu.ne. excretion durÍng ACTII
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or cortísone therapy has been d.escribed_ lZLr4,l).
I'he other possibillty would. be a shifü of potas-

siu¡r into the cerrs. An increased. intracel_h¡Lar potas-

sium concentraüion af ter DOOA has been reported. \Lz r4,l ) ,

but since this increaseiL concentraüion of celru].ar potas-
sium was accompanied by a loss of intracellular water, &[
actuar shift of potassir:rn lnto the cell-s neeiL not neces-

sarily have occurred.. .Ln add.Ítion, since the absolute

arnounf of intracellular potassÍr-r.ur is increased. in ad.rena-

lectomized. animals (5I) and. ad.renocortical turnors can

cause a d.eplebion of íntracel_Iular poüassium l5Zr57), a

shift of potassirrm into the celrs following ühe ad¡rinÍ-
süration of DQC.Ër, would. seem rather unlikely.

A consid-erabLe nr:rnber of papers d.eal lvÍùh the in-
fluence of ad.renal corbical hormones on electroryte bar-
ance. the problem has been revier,r¡ed. recently (54,t . Í'he

sart-retalnfng effecü of Ð0cA in patlents wibh Ad.d.isonrs

d.isease 155 156) has been conf ir¡reù by .rnany observerso

rhe effects on norflal men and. normar animals are less
cLear. sarlier investigabions 15T-6r) reveared- usuaÌly
a sodiu¡n retenbion after Ð0cÁ, and. an increased. rlãcr ex-
cretion after cortisone. The sod.il:¡r-reüaining effect
has been conf irroed. (2OrZ+r25) but no changes have been

observed. (rp) and_ a case of sod.ium loss foltowing DOCA

is also reported. \46) . Oortj.sone has been claimed. üo

act sim.ilarly üo DOOA l6el and. to act in an anbagonistic
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Ìray l6t164). stud.ies on ad.renar cortlcal hyperfunction
t6¡-6l) leaè to the conclusion thaü in the normal the
sart-reËaining effect of DOOA is limÍted by other ad.re-

nal cortical hormones, possibly cortisone, rn the course
of corüi.sone therapy a retention of soilir:¡a and. ch.lorid.e

was observed. at f irst, which was followeil by an i.ncreased.

excretion (t4). The j-nereasecL exËracelh:Lar soÖir¡.n has

been explained. solely on the basis of a shift of waËer,
¡la and or from the eells outward (15); the bones contain
a consid.erable a¡rounü of mobile socLiu¡r and. ch.lorid.e ( 68 I .

sex hormones are said. to lnfluence the ereeürorytes
in a ïnanner simÍIar to the aifrenal horrnou.es (r6g-,ltl . ïn
this series progesterone has been stud.ied.o which has been

clai¡q.ed to prolong the life of ao.renalecto¡rlzed anf.maLs

t'lo). As the chem.ical strueture is very slmirar to tåat
of Ð0c4, Íü is not unexpeeteil that the action on Ëhe thy-
rofcl is conparable to thab of DO0A and. cortÍsone, as shown

ln Part r; but no d.efinite conclusions ean be d.rawn from.

this s¡rarl group. The clearance rates of chlorid.e ancl

sod.ium seened. to be i.ncreased. after ühe ühree-d.aysr treat-
nent wlth progesterone, but no consistent changes in the
plas.oa levels were observed.. rt appears that the effect
of progesüerone on the electrolytes is noÈ exactly id.en-
tlcal with either DOCA or eortisone.

These lnvesËigabions confir¡neo the observation that
the kid.neys eæcreËe iodid.e more read.ily than cl:_loricle (,,12).

After aduilnistraüion of DOCÄ, cortÍ.sone or progesuerone



,;.::;.-: :::,;¡:i¡::i!ä;,i-r-:rÈ::::

tt

the excrebf.on, tubular reabsorpËion and renal clearance

oî chlorid.e and- iod.id.e may show a change; but the change

d.oes not always .occur in the same d.irection for the two

halogens and. it Ís noü necessarÍIy of the safl,e nagnitud.e.

Since ühe renal excretion of electrolytes nornally is
governed. by aclrenal cortícal hormones to some extent,

the theory ËhaË the kid.ney is unable to d.istinguish

between halid.e lons has üo be aeceptecl- wlth Teserve.



ST]T{TúARY AND CONoT,USÏONS

The plasna level and. the exeretion of chlorid.e,

iod.ide, sodiurn and. potassiun has -been stud.ied. in 2L

subjects before anil after a three-cl.ay treaüm.ent with
cLesoxycorticostero$e (I0 mgn d.alIy) , cortisone (150-

250 nen d.aily) , progesterone lZ5 nen d.ailyl . Most of

the changes iniluced. were not signiflcant,. After DOCA

an lncrease 1n plasma water, a äecrease of the plasna

potassiu.m. and. possibly a slighü retention of iod.ld.e

has been found.. Following cortisone an uaexBlalnect

d.ecrease in the love1 of rad.io-acüive iod.ine in plasma

occumed.. After progesterone an increase of the clear-

allce raües of sod.íu¡o. and. chloriÖe is suggested.. Ihe

renal clearance of lLTf- was not inereased. agter adnl-

nisüration of these hornones.

'I'he c[Lorid.e and- iodid.e .u.etabolism are not

influenced. in Ëhe sane way by these hormones.
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PART TTT

TËE TÍITROID FT]NCTTON ]N SCTIIZOPHRENÏA
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INTRODT]CTÏON

In Part I, eertain observaËions on the influence

of various steroicl hormones on the thyroid function

urere reporüed.. Most of the subjects stud.ied. were pa-

tÍents on ühe psychopaühic ward. of the llfin¡rlpeg GeneraJ-

Hospital, aJnong them a.num.ber of schizophrenics.

In this present conmunj-cation the results obtainecl.

in the firsË inv,estlgation of each schlzophrenie patlent

without any treatmenü are conpared. with Èhe results

obtainecl with the salne nethod.s in non-schizophrenic

patfents and norrnals. Al-1 the patients were cl1nÍcally

euthyroid.. Thirteen schizophrenics and. fi-fteen rrorr-

schizophrenÍcs were stuðied..

SUEJECTS ¿,ND IV]ETHODS

The subjects, their sex, age and. d.fagnosis are

lisüeÖ in Tables f ano IÏ. The thyroid ftltlction ruas

esti.nateö by means of the uptake of rad.io-active and.

sta-ole iod.ine, the thyroid. clearance rate of I11l and.

the proteln-bound. i-odine. 'Ihe .m.ethod.s employed. were

ühe same as d.escribed. in Parb T.



Subject

D. C.

R.A.

A. S.

H.M.

1.0 f L.

P.E.

J.S.

A.L.

c.M.

s.M.

J.M.

c. s.

V.Tt.

seæ Age

M

Diagnosis

22

M

F

F

M

1tlI
Iì'1

IVI

IVl

lvt

M

M

M

'ñ

T'.ABI,E I
SCHÏZOPHI{ENÏC PATIENTS

2'.l

2L

2L

12

79

l.'l

4V

27

26

T9

7t
v2

$chizophrenia af fe ctive
psychosis

Schlzophrenia, paranoíd.

Sohizophrenia affective
psychosls

Schfzophrenia, paranoid.

Sehlzophrenía, paranoid

Simple Schizophrenia

Schizophrenla, catatonic

fJchizophrenia, paranoid.

Ineiplent Schizophrenia

Sinple Schizophrenia

Schizophrenia, catatonic
ËchizophrenÍa, paranolÖ

Slmp].e Ëchizo"ohrenia

'IhyroiiL

ïf,î?o,
5.5

L.7

2.5

4.L

7.6

2.9

4.0

2.,
2rz

2.9

2.6

4.5

1.6

Thyroid.
upIgke
Ite I ¡gü/hr

7.7

2 r'l

2"4

,.9
7.8

t.o
r.6
r.2

1.8

7.2

o.4

Mean
*<¡ rt
-}.r.g. a

P value 'j-:::-

Thyroid.
Ulearance
nJ.r/nin

70.5

,'l.L
16.1

17.o

24.8

17.2

2g.B

9.4

'l.L

19.0

20.6

7'l .6

5.6

PBÏ
Fen þ

?.7

4.2

5.5

8.V

2r5

+12

4.2

4.L

4.0

4.7

2.7

2.7

6.6

7.L
fu.6
>0.0,

2.'l
à0.6
>0.05

18. ?

f2"6
>o.o5

4.,
to,.¿
>o.o5



Subjeot

T.K.
w.010.
G. S.

H.B.

W.P.

JI.L.
fn ffl
Ia¿a

R.R.

R.ï.
L. R.

M.0.

D.tri.

ïf .M.

A.B.

t.Y.

Sex Age

lrI

M

M

.E

M

F

M

M

fl
.E

M

lVI

F

M

NÏ

Diagnosis

1B

78

5o

ïABLE TT

NON-SOHÏZOPH¡tENÏC STIBTECTS

1-ubereulosis of ankle, Ánthrod.esis
Psychosls wLth nental deficiency
Mental oeficiency wlth psychotlc

epLsocLes

l\eurotÍc d.epressive reaction
Primary Behaviour d.Lsord.er

Psychosis, n.ental d.eficiency
Chronic alcohollsn
Parkinsonism, po stencephalitic
lther:.ma t of cl arthriti s

ManÍc d.epressiven d.epressive
Manic ùepressive, manÍc

Psychoneurosis, anxiety state
Chronie alcoholism.

41

L'I

22

7t
75

5t
,9
7L

27

2"1

49

Thyroid
Uptake
rLtl "h/br

M

Prevlously
ilesorlbed.
group
(12 subjects)

Imrnature Bersonality, enotional
instability

Psychoneurosls, anxiety stateL9

L,,I
,.6
4.4

5.'l
1.8
2.O

2.7
V.5
2"'l
,.8
4.2
6.2

2rL
L.5

2.0

Thyroid.

Itå?T*,2o"

Mean

ts.E.

1.8
1.r
1.5

2""1

o_,

2.7

1.6
1.8
2"1

1.b
2.5

1.8

L.,

IVIean
¿.1 n
I r) o!¡ e

P value

Thyrold
Clearance
nl/mj-n

10,6
2r.8
2r.4

24.2

?.5
l.4"g
11.5
20.6
L4.4
l,B.,
22.L

7L.9

10.6

ö.0

10.5

PBT
Fen 7

4.9
7.5
6.7

4.8

5.V
8.8

?.0
5.0
7.O

7.7
'1.6

4.5

7.O

7.8

5.4

7.2
t 0.4

4.2
É 0.6
>0.05

1.8
t 0.2

1.1
t 0.2
> 0.02
< 0.0þ

].b.8
t 1.8

12.1
! 2.5

> 0.05

4.8
,o.4

4.6
O.7
o.05



11!]SIJLTS

As may be seen ln Tables I and. Iï, there was no

significant d.ifference found. between tfie two grouBs

in the neans or- thyroid. uptake ot. raolo-aculve anct

stable iod.l-ne, uhyroio. crearance of ILTL or proteln-

bound. iod.ine. In Table If are also I1sted. the means

of these values reporüed 1n a previous eonmunication

from this laboratory (1). The uptake of süable íod.1ne

was lower in thls latter group; no signlfieant d.iffer-
ence was f ound. beËween the results of the other .urêÊ.-

surem.enf s.

J]IsCUSSÏON

Four d-lfferent values estinating the thyroid.

funcbl-on Ín a group of schizophrenic patients were

found to be not statÍstically d.ifferent fron ühose

obtained. in a gror.rp of norÍ-sehizophrenj.cs., 'Jlhe colr-

parison of the latter group with a similar control
group, investigated. earl-ier in this laborabory, shor¡us

a significanüly higher ühyroid- uptake of stable iod.ine

in this ÈËuily. r'his nay be d.ue to a d.ifferent d.ieüary

lntake. 'l'he patients who were exa¡rined. in the previ.ous
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stud.y were patients at ühe end of thelr hospltal stay

and. were well-nourished., whereas in this group recent

admissions to the psychopaühic ward ïvere examineil whose

d.ieË may have been so¡ren¡hat d.eficienü ln iodide before

ühe aè¡rissiorl.

Reiss et aI t2), assruring a hyposenslbivity of

the tissues to ühyroid. hor¡none in schizophreniar pos-

tulatecl an increased. '-lJhyrotrophin formatÍon in the

pltuitary gland. and thus a hyperaetivity of ühe thy-
roid. gland.. Our d.ata preseats evid.ence thaü the thy-
roicL fu¡ctÍon in patients suffering fron sehlzophrenia

d.oes not d.iffer sÍgniflcantly from that j.n normal con-

f rols. The observations of Born¡nran et aI 17 r4) are thus

conf irmed..

SIJMMARY .åND CONCTUSTONS

The thyroid. function has been stud.ied. 1n thirteen
schizophrenic patients anil 1n fifteen non-schLzophrenics

by m.eans of the thyroid. uptake of rad.io-actlve and. stable

iod.Íne, the thyrofd. clearanee raüe of flrl ancl the protein-

bound. iod.ine. r\o significant d.iffereace between the two

groups has been observed..
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