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.& 1S T R A C T

ON THE EFFECT OF NEUROHYPOPIrISIAL HORZONE ON THYROID

ACTIVITY

As to the Influence of neurohypophysial hormone on

the thyroid activity, conflicting results have been re-

ported according to investigators. The present experi-

ments were carried out to elucidate the role of vasopr-

ressin In the thyrotropin discharge and thyroid secretion,

measuring thyroidal 1311 uptake (T/S), plasma PB1 3 11

level, as well as histological examination of the thyroid

gland, in rats.

Though a single dose of Pitressin failed to change

the T/S in rats kept at 20°C, successive administrations

of Pitressin tannate resulted In a suppression of the

rise of T/S due to chronic cold exposure. These results

well coincided with that In the histological examination.

Pitressin, but not synthetic lysine vasopressin, sup-

pressec the PBl1311 level which was slightly elevated by

minor surgical stress used. Pitressin and lysine vasopre-

sin demonstrated suppressive effect in the same extent,

if these preparations were 6iven Intraperitoneally. The

rise of plasma PB 1'31 level followin6 exogenous thyrotro-

pin was not affected by these neurohypophysial prepara-

tions. The administration of Pitressin in various doses

and routes did never Increase the plasma Pi13 1I level In

the rate under experimental conditions employed.
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., Introduction

A nui-ber of attempts were made to elucidzte the possible hypo%

thalamiq neurohumor in regulating the release of TSH by the anterio'

pituitaxry giazid. The nature of this substance, however, remains

unknown. It was reported that the corticotrophin releasing factor

(CRF) is a peptide oscaqly related to vasopressin (10). This posterior

pituitary hormone was postulated by several investigators as a possible

neurohumral mibstsnoe participatirig in TSH release (5,7). According

to thase reiearchero, the thyroidal 131! urteke, the conversion ratio

of inorgnic jodihd to protein-bound-odiie (PBI) snd the level of

FBI were stimuli.ted by the a dlnistation of vasopressin. On the

other hand, enirely opposite e-vdenoes were presented by other

investigstors (4,3), We observed t'~t w ; r',ssin did not affect the

thyroidi function of rats at a :-.wm amb.Lent temprature using ox-gen

cons.nption, PYT ezni hit3ologcal exui-atior. a! the indices of

thyrcidal toctlv , but ±i:if1cantly inhinitei trVO inorasse in its

activitr duxin7 ccli expos.ure ((13. eportad that

the posterior rituitaxy hozone reiuced the ability of the thyroid

gland to accumulate 1311. Thesa oonficting results mey be due to

the differences i. th experimental concditionq or the neurohypophyseal

pnkeparationa used. To study firther tht ocndi-tions under which

yabopressizi may or may not affect thq thyro4dal function, we have

4eidod to re-examine the previous work with thyroid-serum iodide

Patio (T/S ratio), 1311 uptake and histological examiiatlon to

ovaiuato the thyroid aotivity.

2. XatriaLs and Methods

Wister strain malq 3rats were used throughout tMq experiment, The

iodtr weight of rate ranged frog 130 to 340 g in all of the st1y,

But the rats of as iimilar body weight M possible were employed in

each series of experiments.

Pitressin (Park, Davis & Co.') wasa diluted with p4-aiol.gical
( ealine, or polyethylengl-col (PEG) and ¥irestu tennate (Psk, IVU

& Co.) wth peanut mil,

,



The T/S ratio was determined by the method originally described

by Varderlain and Greer (12), Two mg of methylthlourao1 per 100 g

body weight instead ot propylthiouraoil was suboutaneously injected

and a tracer dose of carrier free 131I was given 45 minutes thereafter,
The blood was withdrawn from the abdomiiua. aorta uider ether anesthesia

I hour after 1311 and a single lobe of thyroid was dissected out,

cleaned off adhessive tissue and weighed on a torsion balance to the

nearest 0.1 mg. The thyroid gland was then homogenized in 7 2l of

10 % tri3iloracetic acid* "Me homogenate was centrifuged and 2 ml

of the su:ernatant was trarsfered t- a clean tube for radioassay by

means oZ a well-type scintillation counter. The blood collected was

allowed to clot, centrifuged and aliquot 0.5 ml of the serum placed

in a test tube. The serum was added with 4.5 ml of 10 % triohloraoetio

acid, mixed well and centrifuged. After the supernatant was trans-

ferred to another test tube, the precipitate was washed moe with 5 .1

of 10 % trichloracetio acid and centrifuged. Two ml of the pooled

supernatant was served for measurement of radioactivity.

Thyroidal uptake of 131I at 24 hour interval was measured by direot

oounting of the dissected thyroid.

The dissected thyroids for histological examination were fixed in

formol-sublimate or Bouin's solution and stained with hematm~lin

and eonin.

3. Results

a&. Effect of a singe -dose of_-Ptrxesin m TS ratio.

The mean of T/S ratio of nontreated rats was 109 t 8.4.

Pi.tresain in a dose of 60 mU in 01 ml of physiological seline per

1O0 g body weight was given intraperitoneally 24 hours before the T/S

determination. Pitressin was also given 90 minutes before the blood
aollection, e.g., it was injected subcutaneously 15 minutes after

moethylthiouracil and a tracer does of '31, was administered 30 minutes

aftor Pitressin. FVioiogical saline was given in the control anim
in plav of Pitressin. As shown in Table , eipificant differewe

twas obcerv4. in either case beowben aontrcl and Pitrossin-treoate rate.

2



One huindred oW 400 90 tNWee nate Au~pand.4 in 0.05 ml

Of PeVAut oil Pet 100 9 bUV*S06 * WWItsnea4 Injected into
a rat onoe daily fo 6W 3 4 So. 64 *s .&ftIft4d 24 hours after
the last inj*.ticm 4 The eat"'1 0"441 Vtf tte64ed with the vehicle
ady in the sea. fashion "s thbt Iiivin ?thaia Mtsei As illust-
tied in Figd 1, the peanut oil used Vabtsseed 0 alight Goitrogenio
effeat on I"e rot, esulti a aIiSSMA tatedo in tue 1/8 ratio.
One hundred MU of Pitressin tannate, pqd' 100 C bodV weight of rat did
not elevate the T/S further'. Your hundred WV of Pitressin tannagep
however, rather showed a suppressive offet on the ?/S ratio, though
without effect on the thyroid weight. There was statistically
significant difference between the T/S ratios of the groups of rate
treated with 100 &U and 400 AU of Pitreesin tnnte.

g. Effect- of Pitiresi ga the ?IS ratio during-gold axiposure,.

Although Pitreesin did not affect the T/S ratio of rate at the
ordinary asibient temperature, 20 00, it might modifyr the thyroidal
activity in response to cold. Rate were transferred into a cold
envfrosumnt of 10 0C and the T/S was deterained. 7 days thereafter.
During the rate were exposed to cold, they were injected subcutaneously
with 40 mU of aqueous Pitressin dissolved in 0.05 ml polyethyleneglyool
per 100 g of body weight twice daily, or the vehicle only. The results
ar'e shown in Pigs 2.. The Y/B ratio considerably increased in the poly-
sthylene~lycol treated control rats after the cold exposure. The
thyroid also increseod in weight. However, in the rats injected with~
Pitressin the increase In T/S ratio by the cold was loe In extent
than that of the former# though no suppression on the increase in
thyroid weight was observed by Pitressin,

The histological parame tere indicatIfg the thpoidal activity yWa
mainly based on the height of folular egithm A the extent of
the 0o11oi4 retention. Binge th isaqi apearance was Wos
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uniform throughout one glhnd. the aCt,':.ty of th 9l d was judged

by inspoiting -the serial zeoticn!3 cni it iiao q,!'_rrily divided into

6 etagos. The stpo-.O .repnenn -t, c ltvi st aotivity

as seen in the hypophyseottyaid ra'i. Sae 5 it of tie - ximum

aticin w i e aeton: :i rt"e. -. ne activity stages

falling between the stage 0 to 5 werc dJ-.L,!e _e" i , ize.*. Stages 11
2, 3 and 4.

The histological picture of the thyroid of rat adapted in a warm

ambient temperature of 20 c showed a moderate activity. Nine of theme
rats' thyroids examiner, haod mxiy inactive large follioles located in

the peripheral region of the glexnd containing the sqiamous epithelium

and the hard and denso colloid. In the center part of the glandy there

were groups of the follicles smsller then 50 U in diameter with cuboidal

epithelium of 5 - 8 )a in height and dense colloid. In five out of 9

tbyroids, some lobules contained follicles with the cuboidal epithelium

and resorption vacuoles in the faintly stained colloid (Stage 2).

Other 4 thyroid glands containe. a larger number' of these active

follioles (Stage 3) (Table 3).

The thvo-i& glands of rate atspoed to cold environma nt of !0 oc

for 1 week were also htologLc 2iy oxsmined. They showed the aotivi.

ties of various stages. Tablj 3 ;1ft,3 c .h J . aoiity Of rats

used for tha contr.ol animalo in the experinerft for Pitressin effect,

Two out of 10 thyroid glands exwninei showed. the activity of Stage 2,

and 4 glands Stage 3. But other 4 had an a#pea anoe of increased

ectivity indicated by the presence of central.y, located small folli-

cles with tall columnar epithelium 10 - 12 ja high and the faintly

stained colloid containing many vacuols - like spaces, In these oases

oeS of the peripheral large follicles also showed byperativity

(Stage 4). In general histological appearance, the secretory activity

of the thyroids of rats exposed to cold seems to be increased although

oonsiderable difference was seen froma glana to gland (Table 3)

A On the other hand, the glands of rats given Pitressin during the

period of cold exposure remained in Stages 2 and 3 , ie, in a

umolarato active stag*, and no Lqperactive glanA of Stage 4 was found
; a 4



(ii) Wed hae eivetited Uth effMOt ond Pitreuin ont tial

weiperformeal pture ats gan room tpeart ofarom atefth
20 0C wihmade hits xtuody winht a cnivitay oV aesvi2onment

rnigfro 4to 6 C Pitrentei I alos of 100 rat o 5u

on blkaa epre thatth thyroidal iupItptke at a -hour-itrvl

(1)T ehv eivsiae he effect of P4tressin i aiu oe on thte thyoi

131 tak in e intia fashon raees atg everalimnvesiti..

wae rored a~i stpimlatv efat of teposaterior appitaty -o!i
20 wehile to obsede this eftud bit athsieral iciioly environmints

per tat ireportedantoatlyitrjecin adinitrerdos of trap rielfre
into 1as ragiecr. immediate atris.e of tresR inethen A seihown

tin Tae niter00m inrjectio of P itressin x erefeted any ineno

iaeT/rai.The effect of exogennina arous on the ts thrtoi

atsvt was inestoibete msttiinglrtyraied. 24 hutsk ate

hiato(6,12). e T/8 atio n tera trs, howouhever, ± eal from te

into al 24bi hauses imafte r0sm of TSK evelin e00gbd wepeight

blo (2)



Aotte etec of musoutaneoue ?itresin was also investigated,

but no effect on the ?/S ratie was demonstrated.

Long acting Pitresin tannate in a dose of 100 mU per 100 g body

weigt g3.ven once daily tor 3 days also failed to produce any demonst-

rable effect on the T/S and the thyroid weight, but a larger dose,

.400 mU per 100 g body weight, seemed to suppress the thyroidal activity.

Four hundred mU of Pitressin may be an enormously large amount for

a rat an! might rasult in the pituitary adrenal activation, which

is likely to exert a suppression on the thyroid function (3,8,13).

It in interesting to see that 40 mU of Pitressi:n per 100 g bodAy

weight ha:i possessed a suppressive effect on the rise of T/S ratio

due to the cold exposure, thoughk this suppession is moderate in

extent. This result coincided we2.l with the histological findings.

Our prvvious work demonstrated an inhibitory effect of Pitressin on

the inoraase in thyroid activity during the cold exposure using P3I,

oygen consumption and histologioal examination as the indices of

the thyroifal funotion (1). The present study using T/S ratio and

histologloal examination of the thyroid gland has reconfirmed the

previous worz.

It Wy be certain that Pitresain in a dose smaller than 100 mU per

100 g given subcutaneously or iniAraperitoneally does not show any

demonstrable effect on the thyroid function of rat at an ordinary room

temperature, But, when the thyroid is stimulated by cold, exogenous

Pitressin suppresses the response.

........
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Table 1

Effect of Single In ection of Aqueous Pitreesn

on Thyroidal Iodide Pump

ody Weight Thywcid Woight
Nog) ofmg) T/S P vs

Treatment Rate mean + S.E. mean ± S.E. mean ± S.F. Control

Control 11 30-' 3.3.4 1 409 5-4

24 hr.a fte i t . 6 3 3 + 6 ,- 17o2 :t 0 3 124 .10 9 N,S

Saline 15 m 5 234 + 5.1 19. + 1,71 13q + 14.3

Pit. 60 mw/jOOg 6 220 + 5,8 15.9 + 0.93 129 17.1 N.S.
15 minsa&aer 1U 7.

Table 2

Fff'ct of 1trqaein cwn the Thl7roide0. 1311 Uptake
at 7 L!ours Inteimi.

Body WeiJ.eht Thy'roil Weight Thyroidal 15LI
No.. of (9/ (mg) Uptake ( ) v,

Proce4ue Ratse mean + S.. ean + $.3. mean ± S.e. cntrol

Contro1 7 154 + 4.4 13.6 + 1.2 14,1 ± 1.7

P1 wessin 6 152 ± 4.8 13.8 ± 1.5 15.2 ± 2.2 1.8.100 SU/R~t Me.O.

pAr"'Ont 6 148 ± 5.5 12.8 0 0.7 15.0 28 1.5.
25 go/Rat s9o -



Xie*ogo ..4 ApplMiuop

of the rMyo14 QWA

Woo of RateO w o u p v m t - -1 - - 4 3
0w0

2 OC Norm.1 9 - - 5 4-
29 0  Norm.1 6 - 24 , -
l 0 °C Oil Cont. 6 - 3 2.

Pit. Tan.. 5 - 4 X -
Pw Cont. 4 - - 1 1 2
Pit. 5 - - 2 5 -

(,
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Effect of Chronic Administration of
Pitressin Tonnate In Oil on Thyroidal
Iodide Pump In Rats

/M m/ 1009

200- 20

T-T

100 18 6 10

125.9 77t7

844 0 2 6. -

5.[ 7./8

0~ ~ - - -- - 0

Tmetmog~t Countrol Oil 0 05 MI/ PTO OOWJ PT 0.400 MU
1009 SaW S.C. 1009SWm lOg w c
3 days 3 Ios 9' C 13do dyseW

No Of RatS I I

T/ S ' Thyroid *eight



Influence of Cold Exposure on Thyroidal
Iodide Pump in Rots

T 3
T 3 -CF <0 01

2tuO

SThyroid Wt.
15.4b

10

9.4 oil3.
• .4 *

0.44 93 5

5. / ,/

Treatment Control IOC for I week 10C for I week
PEG 0.05ml/lOOgPI t. 4omU/ioog
s.c. twice daily s.c. twice daily

No. of Rots 1i 9 10

(II T/S Thyroid Weight



PLASMA P31311 LEVEL I; RATS AND

THE INFLUENCE OF THE NEUROHYPOPHYSIAL HORMONE

I'IDXNG TL& LIGHT SURGICAL STU-SS

1. Introduction

Exogenous neurohypophysial preparations, either natural or syn-

thetic, has been reported to increase pB1311 in rabbits (8) and

mice (12) whose endogenous TSH secretion was blocked by administra.-

tion of thyroxine. During the course of investigation dealing with

the effect of neurohypophysial hormone on PB13 1 I in rats, we have

fou-nd that a minor surgical manipulation for blood collection seemed

to sti!mlate th thyroid tivity. though slight in extent. Further,

th ns-lchyrophysial horaone in a variety of doses failed to increase

PB13 1 I in the peripheral blood of rat, but rather suppressed it

during the stress. The present study was made in an attempt to

elucidate the mechanism of the phenomena mentioned above.

2. Materials and Method

Wistar strain male rat3 weighing 150 to 300 g were used throughout

the experiment. They were kept at 20 0C for at least 3 weeks prior

ti the experiment and fed Oriental rat's buiscuit.

The rats were injected with a zicer dose of carrier free 131I,

usually 10 to 15 )c per rat, and the experiment was performed 42

hours thereafter. The rats were usually used twice for experiment,

but at least a period of 2 weeks was allowed to elapse after the

first experiment.

Blood collection was made under 3rjv anesthesia frcm the external

jugulsar vein by making a small cutanous incision in the clevicular

region. Ether was irhalated to the rat only at the time of blood

withdrrwal. Approximately 0.3 ml of blood was collected each time

into an. oealated centrifuge tube and the plasma sepnratecl by centri-

fugation. One tent-h ml of plasma was placed in . small tsst tube

containing 1 ml of 10 % trichloracetric acid (TCA). The plasma

protein precipitated by TCA was washed once with I ml of 10 % TCA

and its 'da!osxtivlty counted by a well type scintillati pu aouter.

10



Rasma protein content was determined by refratomstry, kypq eOt-

Rrwas carried out through the external auditory canal. Adrenaleatoqv

and adrenomedullectomy were made through doroal approach.

The neurchypolhysial prQ: .baro-,),nij u:ed ,wereo, Pitre:3ain (Parke,

Davis & Co.) and Synthetic Lysine Vazoprersin (aindoz4. TSH used

was Ambinon (Organon). Other hon.=one preparations employed were

Cortisone acetate (Nippon Mer sk BEanyu Co,, Ltd.) and Cortrophine

(Organon). L-thyroxin was supplied by Takeda Pharmaceutical Co.

Phenoxybenzamine hydrochloride and guanithiadine used for adrenolytio

agents were Dibenzyline (Smith, Kline & French Labs.) and Ismelin

(Chiba), respectively.

3. Results

a. Level of PB1311 in the peripheral blood during the repeated

blood collectiong. When the blood collections were made at

24-hour interval, pB1311 fell exponentially with time as illustrated

in Fig. 1. The mean of PB1311 level of 11 rats 24 hours after 0 tlme

was 85 % of that at 0 time. If the blood collections were made at

2, 4, 6 and 24 hours after 0 time, the PB1 3 1 for the first 24 hour

period was maintained approximately at the same level as that at

0 time or rather tended to elevate above the initial level (Table 1).

If the rat was hypophysectomized 24 hours after the 1311 injeotiong

i.e., 24 hours before 0 time, the plasma PB131I concentration during

the period of blood collections needs the presence of the normally

functioning thyroid gland under the pituitary control, and in some

cases the gland seepri to secrete more hormone than sufficient to

maintain the initial level resulting higher PBI31 I value than the

initial concentration (Table 1). The pattern of the plasma PBI31

during the period of repeated blood collections was not modified by

methylthiouracial (Teble 2), 4 tg/ilO' g body we1ght, Ltzven sub-

cutaneously 45 minutes before 0 time, excluding the possibility of

involvement of organic conversion of iodide by the thyroid glena. in

the process of maintenance of PB131I level.

11



k MMuathetIc 1inijam on the PIasMp11 level &dUW it

re~ated bloo& collections. Since the prooedure for the WIeei

Withdrawal is stressful stimulus to the rat, itm& a qb followed by

stimultion ot' the sympathetic nervous system, Therefore, the effect
of adrenolytic agontr on the plasma PB 131 1 was invartigated first.

The rats were injected. int avenously witA 1. mg, per 100 g of Dibenzyline

18 hours before 0 time and the blood was taken at 2, 4, 6 and 24 hour

intervals. As shown in Table 2, the pattern of plasma PB131I level

was not modifted by fibenzyline.

The effect of Isi~ielin, 2 mg per 100 g, given intraperitoneally

24 hours before the crieitwas also examixr.9d. The raeans of 4 and

24 hours 11B13I values in the ismelin treated. rats were lower then

those of control, but no significant difference was observed in the

2 and 6 hour values (Table 2).

Observations were made in the rats in which adrenal modullootce'

was perf ormed 2 weeks prior to the experiment. Shamly operated rats
at the same time were served as the control animals. As shown in

Table 2, the PB3'I level at each time interval was not different

between the medullectwnized and the control rats.

Epinephrine in a dose of 24 Ug per 100 g body weight was injeoted

late a group of rats at 0 time, but this procedurg did not change

the plasma PB2 31Z pattern during the experimental condition emplqyed

(Table 2).

These results suggest that the adrenal medulla and other sympAtheti
neswus system may not affect the plasma PB1311 level during the minor

surgical stresses, or, if any, the sympathetic system other than

adrenal. medulla might play some role favoring tho maintenance of
'p 3,concentration.

.c. Effect of vasopressin peparations on the plasma PB131I level

in rats. Plasma PB Ilevel was reported to-ripe by admini-

stratioa of vasopressin preparations in rabbits (8) ,ArA m -op (12).

t6i the contrary to these reports, the plasm~ F'BI31 level fell, as

rapidly with time as seen in hypophyseotomnized. ratbs when 100 mTU of

Pitreasin per 100 g body weight was oubcutaneously or intraperi tcmeally

12



±njected into ratc eot 0 time (Table 2), 4 subcutaneous injection

of lysine Vyaoproosin in r dnfue of U.)00 MU per 10 g body weight at

0 time, however, did not Luppreos the PBI1 1I level Vuldsr the same

experimntal coniition 1n order to investigate whether this inhi-

bition by Pitressin is meiatoed 1throug'h the suppression on the

pituitary TSH secretion or not, 50 mU per 100 g body weight of TSH

was given into the rats intravnouly at 0 time with or without

Pitressin or synthetic lysine vasopressin. As shown in Fig. 2,
Pitressin 100 mU per 100 g body wcicht seemed to mcvpress the rise

of pB1311 duo to exoenou, Y3,--o_, " tat-si c:oly not rignificant,

while lysine vasoprei-sin had no effect.

Although this resilt en nct oomp.etely exclude the suppressive

action of litreaoin on tho pituitar 6lini to secrete TSH under the

experiment'l condition used, it ind'oe ,,hat exogenous Pitressin

might inhibit the TSJT P_ t on to elevate the plasma MB w XI level.

Howevor, this inhibition mi14ht b, orted in the th,oid glard or

resulted from Pitrnssin's neriohevrnl i ofluences, i.e., an inoreased

excretion or degradation, or ingresses in the distribution space of

PB1 3 1I. In order to clarify these p3ssiblo mechanisms, the rats

given carrier free l I were hypophysectomized 24 hours thereafter

and the effect of Pitressin was irv-stigated 24 hours after the
operation. There was no difference in the plasma 11levels at

2, 4, 6 and 24 hour intervals between the hypophysectomized control

and Pitressin injected eanimals (Fig. 2). This indirect method may

make it unlikely for the extrathyroidal influence of Pitressin to

account for the suppression of PB1 3 1 1 level.

The plasma protein concentration wa c!so measured on the semples

obtained at 2, 4, 6 hour intervals. In the control group of rat

suboutAneously injected physiological saline, 0.1 ml per 100 g body

weight, Lhe plasma protein concentration was lower in 2, 4, and 6

hours' samples than the initLal one indicating hemodilution by

repeated blood collections. On the 1ther hbald, a subcuatneous

injection of Pitressin in a dose of 100 mU per 100 g body weight

13



9led to rather an inorease in its concentration at 2 hour time
(Pig. 3), These facts infer that Pitressin did not cause hemodi.

1W61on in the rats under the experimental condition used resulting

in a fall of plasma PB1 3 1 I concentration.

These results may suggest that exogenous Pitressin inhibited the
release of PBI311 from the thyroid gland into the general ciroulationp

though its suppressive influence on TSH secretion from the pituitary

gland could, not be entirely ruled out.

A. The effect of intravenous infusion of Pitressin and snt.e tic

lysine vasopressin. The findings on the stimulatory effect

of vasopressin preparations on the circulating thyroid hormone level
made by other investigators (8,12) were carried out by injecting

the neurohypophysial hormone into animals intravenously. To obwve

whether an intravenous infusion of Pitressin or synthetic lystpe
vasopressin results in a rise of the plasma PB1 3 11 in ;ras, *ee
preparations in a dose of 100 mU per 100 g body weight wpe infused

into the external jugular vein over 1 minute pzo4 q$ 0 time.
This procedure, however, failed to induce an elevaion of plasma

PB1 31I during the period of observation, but was again followed by

the suppression not only in Pitressin but Vyine vasopressin treate4

animals (Table 2).

j. Effect of ACTE. Since vasopressin in the dose used in these
experiments provokes ACTE secretion from the anterior pituitay

gland which may induce thyroidal suppression (6), the suppressive

effect of Pitressin on the plasma PB3I level might be mediated

by ACTH release. In an attempt to clarify ths question, 4 mU of
ACTH (Organon) per rat was injected into the jugular vein of rat

at 0 time. ACTH injection, however, did not suppress the plasma

p lI during the period of observation (Table 2).

L. Effect of exogenous L-thyroxine. PB1 31 1 levels were followed
up in the L-thyroxine treated rats. Twenty-four and 48 hours After
the rats were given carrier free ll, they were injected sub-

imtaneouuly with 50 .g of L-thyroxine. Zero tim WAD Pet Up 72
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hours after Ll injection and blood collections aere m at SWAH

intervals in this experiment, i.e., at 30 mine., 1, 2, 4, and 6
ho= time. Maintenance of plasma pB1311 level at rather higher-

then-the-Uttial value was observed in these rats, indicating no

inhibitory effect of exogenous L-thyroxine on the plasma PB1311

concentration under the experimental oondition used (Table 3).

The e.ose of L-tlbyroxina was th ught to be sufficient enough to

s.press the endogenous TSH secretioni in the r.'ting states, whioh

was indicated by as low cpm of the plenma of these rat at 0 time

as that of hypophycectomized ones. If Pitressin, in a dose of 1 U.

per rat, was given intravenously in these thy'oxine treated rats,

a suppression of the plasma PB1311 levels was seen (Table 3).

4.Diocussion

Many oontroversial reports have appeared dealing with the influenoo

of stress on the thyroid activity in man and animals. The stress

seems to induce the thyroidal activation in some cases and not in

another. No explanation, however, on the factors governing the

stimulation or inhibition has yet been made. in the control experi-

ments reported in the present paper, the plasma P 1 3 I levels during

the repeated blood collections were considerably higher than those

of the initial values in some rats. In spite of a constant condition

in the animal room, there seemed to be also a systemic difference

in the plasma FBI311 pattern between different groups of rats.

The plasma pB131I levels roughly exponentially fell with time,

if the blood collections were made at 24 hour interval. Since the

first blood collsction is alreardOw a stressful stimulus to the rats,

the decay of plasma PB I concentration. might not be the same as

that in the non-treated rats. Kowever. the repeated st.izuli for

oollecticn of the samples at 2, 4. 6 and 2/1 ho-,xrs caused a maintained

PBll.el for the period of rxLerient which departed from the

pattern Pb "I lave. in the 2J-hour intervr.l blood collections.

Hemodilution dixing the rep,:ated syr.gi,. procedur.es excluded the

Possibili1y that the m:iitain.ei o: high.r P '1-1 ve ue' sight be

due to h ,ocentwa[;!, Fa-iUlt,= of tlh .. ... " piasa

15



P3I der an i-dentioal aprtmenael Oodtift :WV

Pyseotomized rats suggested the necessity of the presene of tU

apoZA.y qp4qgnipg thyroid for thq maintenance of PB 1 1 . Thee

* * q§ n $rjete that thq minor WwgicaI pooedure under other

anesthecia with blood withdrawal oased a thyroidal activation, if

the plasma PB 1IS level reflects the thyroidal function. Or, if

the stress caused both thyroidal aptivation and inhibition sim4w

taneously, the former must have been induced more predominantly

than the latter.

There was no significant difference in the PP131I pattern

between the first &nd second used groups of rats. But that found

in the third used rats clearly demonstrated a considerable thyroid

activation comparing with the fromer groups (Table 1). Although

a systemic difference ir. the thyroidal response to the stress

between the groups can not be ruled out, it might be also possible

to postulate the adaptation of the rats to the stresses resulting

in an escape from inhibition of the thyroid by the repeated stress

(6) with the predominant manifestation of its stimulatory influence.

Many investigations on the effect of the sympathetic nervous

system and catecholamines on the thyroid function were made, and

again controversial findings reported (4,10,13,14). In this experi-

ment reported here, they were found not to produce a critical influ-

ence or the maintenance of plasma p-131 I concentration under the

experimental condition used, though guanithiadine administration

resulted 14n q Aliht inhibi ';ion on the PB131I level.

Although the activation of pituitary-adrenal azis has been reported

to surpress the thy.oi function (7,10,11), it did not seem to play

an important role in the mechaenism of the PB Ii maintenance during

the minor suxfio.e.al a timii. The adrenalectomized rats off ortisone

faiiaC' to ma'.ntain "he P- B1I leve. during the repeated blood

*Ooile.tion, however, at present it is difficult to sonp1ude on

whether it was result of the lack of adrenocortical steroid er the

.seoondarily induoed change in the body of rat*

16



It U *f*Y intees'oing to note be OMWbW*1e aft fteam"
* ~thrcgqii on the PS3 1 1 patter'n &wrin the rep~tot tie" *w"

Uooe, The W, tia4 1 levi in the L-.thyrwd~m t ateI Sa

Om low as bypqyheeatomised ones indicates the bth yWdl sUMjesea

$A the resting status. The thyroxine treated vats demotrat ed
the same PB31 1 pattern during the experiment as the control aalesq

while the hypophysectomized rats falled to maintain the PD II level.

Th'ee possibilities to explain these phenomena may be consideredt

(1) There was no TSH in the hypophyseotomized rats, while the TSR

content in the pituitary gland of L-thyroxine treated rats markedly
increased (10). Thc sLiess provolhcd the release of pituitary TU

breaking through the be-Prier made by exogenous thyroxine in the does

used resulting tho thy'oidal activation. (2) The inhibitory effeot
of exogenous L-thyroxinc on the pituitary TSH release was no use

for the release provoked by the stress used. (3) The failure of
maintenance of plasma PB1311 in the hypophysectomized rats was neWt

directly related to the lack of endogenous TSH, but resulted from
secondarily induced charge in the body of rat following hypophyseoto

The possibilities in (I) and (2), however, need another hypothesis
that the stress provoked TSH release. This hypothesis is true if

the stress. is cold stimulus (5), but no available data has been

obtained with regards to other stressful stimuli. Am far as hype-
yseotomy is concerned, the operction was performed only 24 hos

before 0 time. The gland showed an excellent response to exogenoes
MeK the thyroid may not be considered to be extremely hposetiw
in ocmparison with that of L-thyroxine treated rats.

Another interesting finding is the inhibitory effect of Pitressin
en the plasma PBI II level. Pitrensin did not induce hemodilution

to account for the :all of rn' 1i. Other extrathyroidal action of
Pitressin may aleo be excluded from the probable mechanism of the

plsma F l suppresson (see Results). The tendency of this hornaoe
to suppress the rise of PB I produced by exogenous TSR might Indi.
eate ita direot inhibition of the thyoid activity. The inhibition

might be more markedly demonstrated if a smaller dose of TSH was
employed to avoid masking the inhibitory effect of Pitressin on

the TSH action, if any, by the overdosago of exogenous TSH.

17



OIL the OT habnd, qitbhe Wdm fIqPMM U.Wdt

Injeoted In the sine dose as Pitressin Shooed no effect em Mw*A

P11Ilevels. The rise of PDM3% followi~ng TSH asilnietmat
in tbhe 1iypophyseolvomized rats waa ziot affectd 1W it .ithiPr, 4OW.
ever, tho intravenoi= injection of' lysine vazopresein well *UPPVOOW

tho FL 11 1~ levels, This may indicate that the biological aotivitq
of Pjitressin to suppress the plasma P31311 level is more potent

than synthetic lysine vasopressin even on the same IV doses,

Although no definite information on the action site of Y8&SMStAM
to suppress the plasma pB1311 level is available, the fonlowing
possibilities to account for the mechanism may be considered at

presents (1) The direct effect of exogenous vasopreasin on the
thyroidal activity through its vasoconstriotive effect or other

mechanism. (2) Inhibition of the stress-induced TSK release from
the pituitary gland by vasopressin. Since the stress of ether Ish&-

lation causes an increased blood flow both in the anterior pituitM

gland and the thyroid gland (9), it is likely that the Increase in
blood flow of these glands results in an increased output of the

hormones. Vasopressin, a vasoconstrictive agent, might possibly
block the vasodilatation in these glands. However, there are

evidences not favoring the postulation. Vasoconstriotive effect

of exogenous vasopressin in rats does not last long, because its
biological half life is very short. The suppression of the

PB3Idue to vasopressin is evident at least for 6 hours&. Unless
a temporal irreversial vasoconstriction is induced by exogenous
vasopresain, it may be difficult' to fully account for the mechanism

of PB131I suppression by its vasoconstriotive effect. Further, the
pituitary portal vessels were found not to be affected by exogenous
Pitressin in rats (1).

The possibility that Pitressin resulted in an inhibition of the

pituitary TSE vecretion through the activation of the pituitary

adrenal axis was ruled out in the experiment.

Mnother effort to elucidate whether the surgical stress provokes
the pituitary TSR release and whether vasopressin inhibits it or not

is the pre3eot of study to be undertaken in the future.
18
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Table 1-1

Control First Usu. Rats

No.. (6) o hr. 2 hr. 4 h. 6 h. 24 h.

1 190 100 78* 87 64 149*
2 185 100 95 99 120 103

3 220 100 144* l39* 139 158*
4 210 100 111 103 95 103

5 180 100 103 114 109 144
6 170 100 113 159* 124 123
7 225 100 101 105 115 75

8 270 100 115 74 83 75
9 260 100 128 109 110 84

10 220 100 97 85 67 73

11 210 100 94 so 82 63
12 160 100 99 91 75 70
13 235 100 e9 75 103 86
14 300 100 115 92 109 le
15 250 100 90 91 115 106

16 185 100 120 115 135
17 260 100 85 75 90 65

ftz 100 104&4.0 9903.S 102..9 1OoW.-1
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Table 1-2

Control Second Ued Rats

3.w. P3Bl 3  %
10. (6) 0r. 2 .hr 4 . 64. h 24 G.O

1 325 100 93 86 89 100
2 310 100 123 106 96 105
3 210 100 126 128 112 106

4 270 100 101 101 97 lo9
5 265 100 108 98 85 109

6 225 100 87 103 84 99

7 245 100 11 1o9 100 96
8 210 100 122 115 92 zoo

9 270 100 124 99 97 89
10 230 100 106 86 ll 90
11 290 100 101 97 91 92

12 270 100 134 128 113 81
13 260 100 .11 - 90 59
14 200 100 92 90 69 90

100 111.3.8 IO5).8 95_J.2 ft.

-- I I I _ m I I [ .. ..I I I [ I I I _



Table 1,-)

Charies in Plasma PB1 3 1 1 -eve in the 5rd Ued Rats

B.W. F3131I %
No. (g) 0 h. 2 h. 4 hr. 6 h. 24 hr,

1 230 130 103 101 104 96
2 310 100 140 159 121 103

3 310 100 162 165 151 134
4 250 100 158 178 176 195

5 290 100 108 112 100 80

N+S.E. 100 134+12.4 143.15.3 130±14.8 122.20.4
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tax*e I

citsrq~ in P1. PB1'3*I duri±ng the Repeated Blood
~ I ~nounder Var'ious fxperimnrtal Conditions

NbT~of
Rate. 0 hr. 2 hr- 4 hr. 6 hr. 24 hr.

co,rnxlJ 1: 1trqpd 17 100 104±4.0 99e3.8 102;L5.9 1oo±M.

C o n;r o 12. 2n us9e d 14 100 111±34,8 103:3.8 95±3.2 94±3O

Hypophyse -t: y 24 hrs a0 2 tA *

beforr C hi., is used 1 10 ,. ,.. 72. 56 7

45 m!- .bei'or,, 0 hr., .8 100 103e.7 102±_4.1 9E±3.5- 944+7.1

fib unti,'6 Iz/2O

18 h~~.~ 0 hr., 10 100 101+2.8 93±t2.7 92±4.9 98L,4,6
2nd ur d

Ism'n,2rnLC 24 used 6 100 98±L2.1 84±1.6 92±9.2 70j7.0

Pitr z :(ocmUIJc0g 8*C* 12 100 88±1.0 78±1.7 7 212.-9 800 .6
at j mr.

Pi trozi nCfJ/'I0/0g i~ 6 100 9±. 3437±.
St 3 hr. 1L 9 ± 343 35371

Syr.hiti:, ~ vaso-
peir.C> QgSoo. 14 100 107±4.6 99±3.9 93e3.5 80-+5-5

at C) _,3At':ea

at 0 h-r. ov-i I min. 4 100 86 75 70 62
2nd u~
Synthe-%ic Iysine vaso-
pressin 1OCeU/bOOg i~ve e6 ~ 744 ~ ~ 7 94t5-0
at 0 hr.ovr- 1 min,7 100 9U -4 8S3 61
2nd utiad

kCTIT 5 MU/rat i.p. 6 101219 910 W 1*7.
at 0 1-1v. C>. 0010±.9 97,7 2.

B11.~''?.~;;~y on
crv~t . .7mg p(er rat, 7 100 9W .2 92±-6.3 83±4.7 72e a.6

off ze 6 100 79±2.4 72e3.3 9W-57 79±6.6

Ccnii ansd 7 100 1Q243.1 910 913.4 7%2,.7
8htm ope ro tem

AdxerIcwt-LCH'4m.Y 3 Wks.10
befovq 0 %r., 1st used 8 10 90±0.4 87±3.8 87±5.1 6t.

Oont--ol, Fiu ira at C hr. & 1100 106_+790 94±8.7 83±L7.-0 7314.7
1I1 ; r~o f i_pinnphrins

Epn~ii,2CC a/100e 0 100 900*6 85e.5 80±2. 79i5-7

* P g. 00 **P 4t,005



Table 3

Plsma PB131I Level in the L-Thyroxine Treated Rat

No.of __________PB
1

311 '
Procedure Rats 0 hr. 0.5 hr. 1 hr. 2h. 4hrT~~

Control
Saline 0.5c i-v. 5 100 125+6.9 130+4.3 114+6.6 111±3.3 115+4.2
over 2 min. at 0 time

Pitressin
1 U/0.500 i'v. 5 100 85±8.2 94+8.3 91+6-4 91L9.9 83
over 2 min. at 0 time
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Change in P33Iat 24 hr. Interval
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!
Fig. 2

FI1 Plar. pB1311! Level after TS[ff 50 PU/100 g i.v.

300

250 -
Ti

200.

150. /
TS. + lit.

0 24

Pit. Pitmina 100 MU/00 9 gs.. at 0 tles.
Lup I Synthetic 3 yu~n vasoyees 100 mUu/ioo g s.o. at 0 tam.
TS was injected Into the external jpi vein t 0 tiM.

TO + Pit. A po- wettcw+ pit.
OC --O TEN. LVP
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Fig.3

Plam Protein Content
During the Repeaited l 3oo~t Collections

7C
Pitressia

Saline control

50

Pitreusin 100 mU/l00 g .C at 0 time.
Saline fab £ivah In tho CMU-01, aeVraele dt 0 tUAW.


