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ABBTRACT
ON THE EFFECT OF NEUROHYPOPIYSIAL HORMONE ON THYROID
ACTIVITY

As to the influence of neurohypophysial hormone on
the thyroid actlivity, conflicting results have been re-
ported according to investigators. The present experi-
ments were carried out to elucidate the role of vasopr-
reesin in the thyrotropin discharge and thyrold secretlon,
measuring thyroidal 1211 uptaxe (T/8), plasma rptits
level, as well as histological examlnatlon of the thyroid
gland, in rats,

Though a single dose of Pltressin falled to change
the T/S in rats kept at 20°C, successive administrations
of Pltressin tannate resulted 1n a suppresasion of the
rise of T/S due to chronic cold exposure, These results
waell colncided with that in the histologlical examlnatlon.

Pitressin, but not synthetic lysine vasopressin, sup-
pressed the PB1311 level which was ellghtly elevated by
minor surglical strese used. Pliressin and lysine vasopre-
8sin demonstrated suppressive effect in the same extent,
if these preparations vwere given intraperitoneally. The
rise of plasma PB1311 level following exogenous thyrotro-
pin was not affected by these neurohypophysial prepara-
tions. The administration of Pltresein in varlous doses
and routes did never increase the plasma PB1311 1evel in

the rats under experimental conditione employed,
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1, Introduction ‘ - .

A nunber of attempts were made to elucidete the possible hypo'u .
thaelamig neurchumer in regulating the release of TSH by the anteriop
pituitery gland. The neture of this substance, however, remains
unknown, It was reported that the corticotrophin releasing factor
(CRF) is a peptide closely related to vasopressin (10). This posterior
pituitary hormone was postulated hy several investigators as a possible
neurchumorel suhstance participatjipglé.? TSH release (5,7). Acoording
oL oup

of inorgenic iadide 1o protein~bound-iodide (PBY) and the level of

to iheee researchers, the thyroidal texe, tha conversion ratio
PBI wers stimuleted by the aduinistraiion of vesopressin, On the
other hand, entipely oprosite evidences were presented by other
investigstors (4,2), ¥a observed that vensprescin did not affect the
thyroidsl function of rate at a warm smbisnt temperatures using nxygen
consumption, PRI and histological exemination as the indices of
thyrcidel activiiy, bub sisnilicently inhinited tre increese in its
activibty during ccid exposure (1), Skebelokaya (11) reported that
the posierior rituitsry hormone reduced the sbility of the thyroid
gland to accumilate ‘BJI. Thesy gonflicting results mey be due to
the differencass in the experimental conditiong or the neurchypophyseal
preparations used., To study further the cenditions under which
yasopressin may or may not affect the thyroidal function, we have
decided to re-examine the previous work with thyroid-serum iodide
reatio (T/S ratio), 131y uptake and histological examination to
svaluate the thyroid activity.

2, Materiels and Methods

Wister sirain malg rais were used throughout the experiment, The
Bodyr waight of rats ranged from 130 to 340 g in all of the study.
But the rats of as similar body weight pgg possible were employed in
sach series of experimentis.

Pitressin (Park, Davis & Co.) wes diluted with shyaioclogical

saline, or polysthylenglyccl (PEG) and Fitressiu tannate (r.n. Davis
& Co.j with peanut »il,
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D The /S ratio was determined by the method originally described

» by Vanderlsan and Greer (12), Two mg of methylthiourasil per 100 g
‘body weight instead of propylthiouracil was suboutansousiy injected
and a tracer dose of carrier free 1311 was given 45 minutes thereafter,
The bloed wag withdrawm from the ebdominal sorts uuder ether anesthesis
1 hour after 1311 end a single lobe of thyroid wag dissected out,
cleaned off adhessive tissue and weighed on & torsion balance to the
nearest 0.1 mg. The thyroid gland was then homogenized in 7 ml of
10 % trichkloracetic acid. The homogenate was centrifuged end 2 ml
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of the supernatant was transfoerred 0 & clean tube for radioassey Yy
means ol o well-%ype sciatillation counter, The blood collected was

! allowed to clot, cantrifuged and aliquot 0.5 ml of the serum placed
in a test tube. The serum was added with 4.5 ml of 10 % trichloracetic
acid, mixed well and centrifuged. After the supernatant was trans-
ferred to another test tube, the precipitate was washed once with 5 ml
of 10 % trichloracetic acid and centrifuged, Two ml of the pooled
supernatant was served for measurement of radiocactivity.

Thyroidal uptake of 1311 at 24 hour interval was measured by direot

ocounting of the dissected thyroid.

The dissected thyroids for histological examination were fixed in
formol~-sublimate or Bouin'!s solution and stained with hematoxylin
and eosin.

3 . Res\ﬂ.ts

&, Effect of a single dose of Pitressin on T/S retio.

The mean of T/S ratio of nontreated rats was 109 + 8.4,

. Pltresein in a dose of 60 mU in 0,1 ml of physiological saline per
100 g body weight was given intraperitoneally 24 hours before the ’1‘/8
detsrmination, Pltressin vas &lan given 90 minutes before the blood

: , collection, e.g., it was injected suboutensously 15 minuses after
methylthiouracil and a tracer dose of 9.1 was administered 30 mimutes
“ aftor Pitressin. Physiologicel saline wae given in the control animals
' in place of Pitressin. A4s shown in Table 1, v significant differance
f was cbeervel in either case velwsen oontrel and Fisressinetreated rsts,
2
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One hundred or 400 Wi of Pitressisi Sannate suspended in 0,05 ml
of pesnut oil per 100 g body wight waé sibéutansously injected inta
& rat onde daily for J days: The red was saorificed 24 hours after
the 1sst injection, The dontFel aninile weve Wréated with the vehiocle
odly in the suue fashion as thése given Pitressin $ammade, As illust-
reted in Fig, 1, the peanut oil used possessed a slight goitrogenic
offect on the rets, resulting a sigmficsnt insdesss in the 7/8 ratio.
One hundred mU of Pitressin tennate per 100 g body weight of rat did
not elevate the T/S further. Pour hundred ml of Pitressin tennsge,
however, rather showed a suppressive effect on the 7/8 ratio, though
without effect on the thyroid weight. There was statistically
significant difference between the T/S ratios of the groups of rats
treated with 100 nU and 400 nU of Pitressin tannate,

S

Although Pitressin did not affect the T/S ratio of rats at the
ordinary sabient temperature, 20 °C, it might modify the thyroidal
aotivity in respouse to cold, Rats were tranaferred into a ocold
environment of 10 °C and the T/S was determined 7 days thereafter.
During the rats were exposed to cold, they were injected subcutaneously
with 40 mU of aqueous Pitressin dissolved in 0.05 ml polyethyleneglycol
per 100 g of body weight twice daily, or the vehiocle only. The results
are shown in Figs 2. The /S ratio considersbly increased in the poly
ethyleneslycol treated control rats after the cold exposure. The
thyroid also inoreased in weight., However, in the rats injected with
Pitressin the increase in T/S ratio by the cold was less in extent
than that of the former; though no suppression on the increase in
thyroid weight waa observed by Pitressin,

d. Pistologioal findings.

The histological parameters indicating the thyroidal activity was
mainly based on the height of follioulaxr epithelium and the extent of
the colloid retention. Since the histologice)l appearance was not

. p
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wiforn throughout one pland, the activity of ths glernd was judged
by inspoecting the merial ceoticns end it waz sriitrarily divided into
6 stogos. 'The stego 0 revrasentn e Hhyroid of ths lowes® activity
as seen in the hypophysectemized raia, Stege § is of the uaximum

ectivation as seen in ke goitoxen irested rete, The netivity stages
falling between the ztage G to 5 werc divided iz 4, i.e,, Stages 1,
2, 3 and 4.

The histological pioturs of the thyroid of rat adapted in & warm
ambient temperature of 20 °C showed a moderate sctivity. Nine of these
rats' thyroids examined had mzny inactive lzrge follicles located in

) the peripreral region of the gleand containing ths sguamous epithelium

{ and the hard and dense collcid. In the center part of the gland, there
wore groups of the follicles smaller than 50 p in diameter with cuboidal
epithelium of 5 ~ 8 p in height aud dense colleid. In five out of 9
thyroids, some lobules coniained follicles with the cuboidal epithelium
and resorption vacuoles in the faintly steined colloid (Stage 2).
Other 4 thyroid glands contained a larger numbsr of these active
follicles {Stage 3) (Table 3).

- . . . 0
The thyrolid glands of rais erposed 4o cold environmant of 20 C

They showed the activie

5 vk thywsid activity of rats
used for ins control animels in the sxperinent for Pitressin effect,
Two out of 10 thyroid glands examined showel the activity of Stage 2,
and 4 glands Stege 3, But other 4 had an sppearance of increased
activity indicated by the presence of centraily located small follie
cles with $8ll columnar epithelium 10 - 12 g high and the faintly
atsined colloid containing many vacuols - like spacess In thess sases
somg of the periphersl large folllcles also s};owe& hyperactivity
(Stage 4). In general Listological appearance, ihe secretory activity
of the thyroids of rats exposed tov cold seems to be increased al though
consilerable difference was seen from glenl to gland (Table 3),

¢ oy

On the other hand, the glanda of rats given Pitressin during the
period of cold exposure remained in Stages 2 and 3, i.8,, in a
modesrate sotive atage, and no Lyperactive gland of Stegs 4 was found

4
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due %0 0014 wis seén with Both Pitressin snd Pitredsin daunates The
histologicel pioture of these glands did not dspart from that of the
20 °0 mdepted rat's tayroid with the sotivity of Steges 2 and 3
{Teble 3),

2. Lffect of Pitressin on the 13, uptake by the rs&t's thyroid.

Skehelskaya reported that the thyroidal 133‘1 uptake at & 3-houre
intervel was markedly suppressed by the posterior pitultary hormone
(11), We have reinvestigated the effect of Pitressin on the thyroidal
1311 uptaeke in the identical fashion se Skebselskayatls experiment, except
we performed tlie experiment at a roor ftemperature of approximstely
20 °C, while he made his study in a considerably occld environment
renging fromw 4.5 to 6.7 °C. Pitresein in a dose of 100 a7 or 25 mU
per rat was subcutareously injascted and a tracer dose of carrier free
1311 was given immedistely after the Pitressin injection. As showmn
in Tabie Z, neither 100 zU nor 25 nU of Pitressin exerted any infiuenoce

on the thyroidal T I uptake at a 3-nour-interval.

4. liecvssion

The affect of Pitressin in e various doses on the Rat's thyrold
sotivity vas investigated using T/S ratio, thyroidal 1-°T uptake and
histological exgmination as the paremeters. Although seversl investie
gators raported a stimulative effect of the posterior pituitery hormene,
we failed to observe this effect but rather inhibitory action in some
casas,

Bottari reported that Pitressin sdministered intraperitoneally
inte & rebbii ceuses immediate rise of TSE lavel in the periphera)
bloed (2).

If it 12 the case in rais, an increased TSH secretion following
the intreperitonsal injection of Pitrescin mey be reflected by sn ~
inereased T/S ratio. The effect of exogenous TSH on the T/3 ratie in
rate was reported to be the most strikingly manifested 24 hours after
?SH (6,12). The T/S ratio in rats, however, did not depart from the

ocontrol valus 24 hours after 100 mU of Pitressin per 100 g body weight,
)
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a Aoute effest of suboutenecus Pitressin wes also investigated,
but no affect on the T/5 ratie was demonstrated.

Long aoting Pitreesin tannate in s dose of 100 nU per 100 g body
weig1t given onca daily for 3 days also failed to produce any demonst-
reble effeot on the T/S and the thyroid weight, but a larger dose,

400 nU pex 100 g body woight, seemed to suppress the thyroidsl activity.
Four hundred mU of Pitressin may be an enormously large amount for
a rat and might rosult in the pituitary adrenal astivation, which
is likely %o exert a suppression on the thyroid funotion (3 48,13,

It is interesting to see that 40 mU of Pitressin per 100 g body

{ weight hes possessed a supprsssive effect on the rise of T/S ratio
due to the oold exposure, though this supmression iz moderste in
extent. This resuit coincided well with the histological findings.
Our previous work demonstreted an inhibitory effeot of Pliressirn on
the increase in thyroid activity during the cold exposurs using FBI,
oxygen consumption and histclogioal examination as the indices of
the thyroidsl fumction (1). The present study using T/S ratio and
histological examination of the thyroid gland has reconfirmed the
Pprevious worlk,

% may be certain that Pitressin in a dose smaller than 100 mU per
100 g given suboutaneously or inuraperitoneally does not show any
dsmonatrable effect on the thyroid function of rat at an ordinary room
temperature, But, when the thyroid is stimlated by cold, exogenous
Pitressin suppresces the response,
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Table 1

Bffect of Single Injection of Aquecus Pliressin
on Thyroidal Todide Pump

W“-n i 2 e e e
’ Body Weight Thyrcid Welght :
No, of {g) {mg) /3 F vs
Treatment Rate mesn 4+ €.F. mean ¢+ S.E. mean + S.E. Control
Conitrol 11 309 + 2.5 18u4 4+ L1 103 + 5.4

23 2375‘522”3’5’“' 6 238 +£6.5 17,2k 095 124+ 10.9 N.S.

Saline 15 min:s,
after NIU

W
N

ferd

-
4

£5.0 19,0+ 1,71 139 + 14,8

Pit. 60 mU/100g 6

15 mins.afer MU 223 + 8.8 3158+ 0.93 129 +17.1 N.8.

A - 1 53+ bt At 8 e SR =k 7 ¢

Table 2
Effact of Pitrsasin on the Thyroidel 131
at 2 Hours Intexwal

I Uptake

Body Weight Thyroid Weight Thyroidal®’*I
No. of . (g) (ng) Uptake (£) P va
Procedure Rats @mean + S.E. mean + S.E. mean + S.E. Control

Control 7 154% 44 136 £ 1.2 14,1 + 1.7

Pitressin , . ‘

100 IU/th 8.0¢ 6 152 ol 4,8 13,8 * 1.5 15.2 * 2,2 N.8,

:; =) m«: 8.0, 6 148 £ 5.5 12.8 £ G.7 15.0 + 2.8 1.8,
e

(SN o e
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Table }

Histological Appearance
of the Thyroid Gland

No, of Rata
[ ! % 9 4 3

Group k-\imd‘

20 °¢  Normal

29 % Normel

10 % 011 Cont.
Pit. Tann:.
PEG Cont,
Pit,

Tt .25 4 ke s o b s S < A8 st 2o e e e e e—— -~
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Effect of Chronic Administration of

Pitressin Tannate in Oil on Thyroidal
lodide Pump in Rats

T/S Thyroid wt.
mg /100¢
F <00l p {o.0 B W
ZOOP -4 20
\e
T l
ook J_ 158 183 4 10
109 123 8.8}
84 /;A ,’j g
2% /// 7
8.6 7.2 814
/ 3/ o o ;o;i
% ’ 9y
Treatment Control on 00Smi/ PTOI0OMJ PTO 400MY
100g BW sc. 100g Bwse (00g bWsc
3 doys 3 days 3 doys
No of Rats [ 8 8 7

T/5 ZZ?Z 3 Thyroid Weight




Influence of Cold Exposure on Thyroidal
lodide Pump in Rats

T5,
sl r <0 0!
?
-
-
200 |
joeg t28 Thyroid Wt.
5.4 99 m /100 ¢
BWw
1
19 7 )
0.4 (13 8.0
T /) i
/o= ) 044 038 4 9
N / '
Y v
T”’" ’ A
“ ]
7/ .
[+] 4 / /] 0
Treotment Control 10°C tor | week 10°C tor | week
PEG 0.05m!/100gPil. 40MU/1009
s.c. twice dolly $<. twice daily
No. of Rats N 9 10

118 ¥/ /) Thyroid Weight




PLASMA PBYOlT LEVEL IN RATS AND
THE INFLUENCE OF THE NEUROHYPOFNYSTAL HORMONE
IURING TEE SLIGHT SURGICAL STRESS

l, Introduction

Exogenous neurohypophysial preparations, eitner natural or syn-
thetic, has been reported to increase PBUII in rabbits (8) and
mice (12) whose endogenous TSH secretion was blocked by administra-
tion of thyroxine., During the course of investigation dealing with

1511 in rats, we have

the effect of neurchypophysial hormone on PB
found that a minor surgical manipulation for blood collection seemed
to stimulate the thyroid wcdivity, though slight in extent, Further,
the nsurchypovnysial hormone in e veriety of doses failed 4o increase
PBBlI in the peripheral blcod 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 end Method

Wister strain male rats weighing 150 to 300 g were used throughout
the experimeni. They were kept at 20 % for at least 3 weeks prior
to the experiment and fed Criental rat's buiscuit,

. R . . 131
The rats wers injected with a ¢izcer dose of cerrier free 5

I,
usually 10 to 15 mc per rat, and the experiment was performed 4
hours thereafter. The raty were usually used twice for experiment,
tut at leest a period of 2 weeks was allowed to elapse after the

first experimeni,

Blood collection was mude urder chthwer anesthesia frem the external
Jugular vein by making a small cutansous incision in the clavicular
region, Ether was inhalated to the rat only at ths time of blood
withdrrwal, Approximately 0,3 ml of blood was collected each time
in%o an oxzalated centvifuga iube and the plasma seperated by centri-
fugatior, One tenih ml of plasms was placed in & swoll %tsst tube
containing 1 ml of 10 % trichioraceiric acid (TCA). The plasma
protein precipitated by TCA was washed once with 1 ml of 10 ’/a TCA
and its radioactivity coutited by a well type scintillation sountar,

10



Plasma protein ocontent was determined by refractometry, Hypophyeedt-

B was carried out through the external auditory oansl, Adrenslectomy
and adrenomedullectomy were male through dorssl approach,

The neurchypophysial prevaratims used were Pitressin (Parke,
Davis & Co.) and Synthetic Lysine Vezoprecsin {Sandos). TSE used
was Ambinon (Organon), Cther hcumone prepsrations employed were
Cortisons acetate (Nippon Merkk Benyu Co,, Ltd.) and Cowrtrophine
(Organon). L-thyroxin was supplied by Takeda Pharmaceutical Co,
Phenoxybenzamine hydrochloride and guanithindine used for adrenolytic
agents were Dibenzylire (Smith, Kline & French Labs.) and Ismelin
(Chiba), respectively.

3. Results

&. Level of PBIMI in the peripherel blood during the repested

blood collectiong., When the blood collections were made at
24-hour interval, PBHII fell exponentially with time as illustrated
in Fig. 1. The mean of PBL’!I level of 11 rats 24 hours after O time
was 85 % of that at O time. If the blood collections were made at
2, 4, 6 and 24 hours after O time, the PB-'T 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).

131

If the rat was hypophysectomized 24 hours after the I injeotiom,
1.0,y 24 hours before 0 time, the plasma PBHII 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 seems %o secrete more hormone than sufficient to
maintain the initial level resulting higher FB'°I value than the
initial concentration (Tabie 1). The pattern of the plasma PRI
during the period of repeated blood collactions was not modified by
methylthiouracial (adie 2), 4 wg/i0C g body weight, siven sube
cutaneously 45 minutes before ( time, exciuding the possibility of
involvement of organic conversiox:za?f icdide by the thyroild fland in

‘1

the process of maintenance of FB level,

11
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repeated blood collections. Since the procedure for the Wcod:
withdrewal is stressful stimulus to the rat, it may he followed by
ptimilation of the sympathetic nervous system, Therefore, the effect
of adrenolytic agonts onthe plasma PB13lI wag investigated first.

The rats were injected intravencusly wiith 1 mg por 100 g of Dibenzyline
18 heurs before O time and the blood was teken at 2, 4, 6 and 24 hour
intervals. As shown in Table 2, the pattern of plasma PBB]'I level

was not modified by Dibenzylins.

The effect of Isuelin, 2 mg per 100 g, given intraperitoneally
24 hours bvefors the c¢xperiment was slso examined. The means of 4 and
24 houxs PB]"”lI values in the Ismelin treated rats were lower than
those of conirol, but no significant difference was observed in the
2 and 6 hour values (Table 2).

Observations were made in the rate in which adrenal medullectomy
was performed 2 weeks prior to the experiment. Shemly operated rats
at the same time were served as the control animals. As shown in
Table 2, the PBlBlI level at each time interval was not differensg
between the medullectomized and the control rats,

Epinephrine in a dose of 24 pg per 100 g body weight was injeeted
into a group of rats at O time, but this procedure did not change
the plasme PBHII pattern during the experimental condition employed
(Tadle 2).

These results suggest that the adrenal medulla and other sympathesic
nervous system may not affect the plasma PBDJ'I level during the ainor
surgical stresses, or, if any, the sympathetic system other than
sdrenal medulle might play some role favoring the masintenance of

) PB‘U]‘I concentration.

g Effect of vasopressin preparations on the plasma a1y level
in rats, Plasma PBBI’I level was reported to pise by sdmini.
stratio. of vasopressin preparations in rabbits (8) apd mice (12).
On the contrary to these reports, tho plasma PBMJ'I level fel) as
i"lpidly with time as seen in hypophysectomized rats when 100 ml of
Pitressin per 100 g body weight was subcutaneously or intrapsritoneally

12




injected into rats at O time (Vedble 2); 4 subcutansous injsction
of lysine vesopresein in s doge of 100 U per 100 g hody weight at

0 time, howsver, did not suppress the PB*31

level wdsr the same
experimanial condition. In order to investigate whether this inhi-
bition by Piirssein is medisted “nrovgh the suppression on the
vituitery TSH secretion or not, 50 zU per 100 g body weight of TSH
was given into the rais intravenously at O tiwe with or without
Pitressin or synthetic lysine vagopressin, As showmn in Fig. 2,

Pitressin 100 mU per 100 g hody waisht seemed to muppress the rise

ot

wr

1 . .. . e ot d e ; .
of PB 311 due o exogervur T3M, “hough niatistilcsldly not significant,
while lysine vasopre:sin had no &
Although this result can ned comnistely exclude the suppressive
action of Fitressin on the pituitary; glani %o secreis TSE under the

experimenial condition used, it indicaves that exogenous Pitressin

bl al
might inhibit tha TSY extion %0 elevaite ihe plesma PRI lavel,
However, this inhibition might be excrted in the thyroid gland or

resulted from Pitressin's veriphevnl Iullusnces, i.e., an increased
excretion or degradation, or incresse in the disitributicn sgpace of
PBlSII. In order %o claxrify these possitle mechanisms, the rats
given carrier free 1511 were hypophysectomized 24 hours thereafter
and the effect of Pitressin was irvastigated 24 hours after the
operation. There was no difference in the plasma PBl3ll levels at
2, 4, 6 and 24 hour intervals between the hypophysectomized control
and Pitressin injected enimals {Fig., 2). This indirect method may
make it unlikeiy for ths extrathyroidal influence of Pitressin %o

account for the suppression of P31311 level.,

The plasme protein concentration was aleo measured on the semples
obtained at 2, 4, € nhour intervals. In the control group of rat
subcutaneously injected physiclogicel saline, 0.1 ml per 100 g body
weight, the plasms vrotein concentration was lower in 2, 4, and 6
hours' samples than the initisl one indicating hemodilution by
repeated blood collections. On the cthier hand, a subecutanaous
injection of Pitressin in a dose of 100 mU per 100 g body weight
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led to rather an inorease in its concentration at 2 hour time
(Fig. 3). These facts infer that Pitressin did not eause hemodie
luwtion in the rats under the experimental condition used resulting
in a £all) of plasma PBHII concentration,

These results may suggest that exogenous Pitressin inhibited the
release of BT from the thyroid gland into the general circulation,
though its suppressive influence on TSH secretion from the pituitary
gland could not be entirely ruled out. ‘

4. The effect of intravenous infusion of Pitressin and synthotic
lysine vasopressin. The findings on the stimulatory effect

of vasopressin preparations on the circulating thyroid hormone level
nade by other investigators (8,12) were carried out by injecting
the neurchyporhysial hormone into animals intravenously. To chserve
whether an intravenous infusion of Pitressin or synthetic lysine
vasopressin results in a rise of the plasma PBBII in rats, these
preparations in a dose of 100 mU per 100 g body weight were infused
into the external jugular vein over 1 minutg pericd at Q time.

This procedure, however, failed to induce an elevasion of plasma
PBHII during the period of observation, but was again followed by
the suppression not only in Pitressin but lysine vasopressin treated
animals (Table 2).

8. Effect of ACTH, Since vasopressin in the dose used in these
experiments provokes ACTH secretion from the anterior pituitary
gland which may induce thyroidal suppression (6), the suppressive
effect of Pitressin on the plasms PBH]'I level might be mediated
by ACTH release. In an attempt to clarify this question, 4 mU of
ACTH (Organon) per rat was injected into the Jjueulax vein of rad
ot O time. ACTH injection, however, did not suppress the plasma
ol during the period of observation (Table 2).

L. Effect of exogenous L-thyroxine. PBBII levels were followed
up in the L-thyroxine treated rats, Twenty-four and 48 hours after

the rats were given oarrier free 1311, they were injected sube
cutaneously with 50 pg of L-thyroxine, Zero time was set up 72

14
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nours after “>*I injeotion and blood collecticns were made at shestes
intervals in this experiment, i.e., at 30 mine., 1, 2, 4, and 6

hour tima, Maintenence of plasme ?31311 level at rather highorw
thenwthe~initial vaelue was observed in these rats, indicating ne
inhibitory effect of exogenous L-thyroxine on the plasms PBl3lI
conceniration undsr the experimental condition used (Tebls 3),

The dnse of L-thyrozina wasn thought to be sufficiens exough to
suporess the endogenous TSE secreticn in the reating states, which
wes indicated by as low cpm of the plesma of these rat at O time
as ihst of Lypophycectomized ones. If Pitressin, in a dose of 1 T,
per rat, was given intravenously in these thyroxine treated rats,

151

a suppression of the plasma PE ”*I levels was seen (Table 3).

4.Digcuzgion

Many oontroversial reports have appeared dealing with the influenoce
of gtress on the thyroid activity in man and animels, The stress
seems to induce the thyroidal activation in some cases and not in
enother, No explanation, however, on the factors geverning the
stimulation or inhibition has yet teen made, In the conirol experi-
ments reported in the present paper, the plasma PBlslI levels during
the repsated blood ccllections were considerably higher than those
of the initial values in some rats. In apite of a constant condition
in the animal room, there seemed to he also & systemic difference

in the plasma PBIBII pattern hetween different groups of rats,

The plasma PB- T levels roughly exponentially fell with time,

if the blood collections were made at 24 hour interval. Since the
first blood collaciion is slreedy a siressful stimulus to the rats,
the decay of plasma P31311 concentration rignt not be the same as
that in the non-treated rats. Lowever, the repeszted stimuli for
oollectica of the sampless at 2, 4, 6 and 24 hours caused & meintained
P31511 level for the period of coxperizent which departed from the
pattarn of PﬁlBli level in the 2i-rour interval blood collections.

Hemodilution during ths repesied sirgical procedures excluded the
.
PRI

posoibility that the malutalnel or higher PET7I valuen night be

due to hsmoconcentvaiion, Fallure of the maiateuences o0 plasna

15



ﬂinl under an identical experimental condition in the hype«
physectomized rets suggested the necessity of the presence of the
normally fupgtioning {hyroid for thg maintenance of PBH]’I. These
feate poy dndteate that thg minor sungicel procedure under ether
anestheola with tlood withdrawal caused & thyroidsl activation, if
the plesma PBYP 1 1evel reflects the thyroidal function, Or, if
the sireecs caused %oth thyroidal agiivation and inhibition emniﬁ
tanecusly, the former must have baen induced more predominantly
than the latter.

There was no significant difference in the PBBII pattern
between the first snd 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 slso possidble
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
systen and catecholamines on the thyroid function were made, and
again controversiel findings reported (4,10,13,14), In this experi-
ment reporied here, they were found not to produce a critical influ-
ence or ‘the maintenance of plasma PB13 1I concentration under the
experimental condition used, though guanithiadine administration
resulted ip g slight inhibiion on the PBLLI level,

Alinougn the activation of pituitary-adrsnal axis has been reported
to surpress the thyreid funciion (7,10,11), it did not seem to play
1311 maintenance during

the minor surgical stimli. The adrenalectomized rats off cortisone
131,
1

an important role in the mechanism of the PB
faileC to maintain the ¥B level during the repsated blood
goilection, however, at present it is difficult to eonglude on
whother 2t was result of the lack of adrenocortical &teroid or -ithe
gecondsrily induced changz in the body of rat.

16



3% 46 vary interesting to note no demonstrabie offest of ciligeneld
Lsthyroxine on the PBOLT pattern during the repeated bloed ¢ediege
$4on¢, The initiel PB-01 levl in the L-thyroxine treated rata
%8 low as hypophyseqtomized ones indioates the thyroidsl suppressiod
in the rosting status, The thyroxine treated vats demonstrated
the same PBHII pattern during the experiment as the control animals,
while the hypophysectomized rats failed to maintain the POy level,
Three possibilities to explain these phencmena may be considereds
(1) There was no TSH in ths hypophysectomized rats, while the TSH
content in the pituitary gland of Lethyroxine treated rats markedly
increased (10), The sirens provoked the release of pituitary TSH
breeking through the berriecr mede by exogenous thyroxine in the dose
used resulting the thyroidal ectivation. (2) The inhibitory effect
of exogenous L-thyroxinc on the pituitery TSH release was no use
for the release provoked by the stross used. (3) The failure of
maintenance of placma PBH]' in the hypophysectomized rats was not
directly related to the lack of endogenous TSH, but resulted from
secondarily induced change in the body of rat following hypophysectmy.

The possibilities in (1) and (2), however, need another hypothesis
that the stress provoked TSH release. This hypothesie is true if
the stress. is cold stimulus (5), but no available data has been
obtained with regards to other stressful stimuli. As far as hypo-
physectony is concerned, the opsretion was performed only 24 hours
before O time., The gland showed gn excellent response to exogenous
TSH, The thyroid may not be considered %0 be extremely hypoactive
in oomparison with that of L-thyroxine treated rats,

Another interesting finding is the inhibitory effect of Pitressin
on the placma I’B15 lI level, Pitressin did not induce hemodilutioen ’
%o account for the Jall of PBHlI. Other exitrathyroidal action of
Pitressin mey also be excluded from the probable machenism of the
plasna P8131§ suppression {ses Results). The tendency of this hormone
%o guppress the rise of P31311 produced by exogenous TSH might indiw
oate ity direot inhibition of the thyzold aotivity. The inhibition
night de more markedly demonstrated if a smaller dosa of TSH waa
employed to evold messing the inhibitory effeoct of Pitressin on
the TSH action, if eny, by the overdosage of exogenous TSH,
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On the other hand, synthetie lyeine vasapreswin ‘subsdtuwoully
injeoted in the same dose as Pitressin showed no effeot on 1ho Wame
BT levels, The rime of PRSI following TSH admtnistration
in the hypophysectomized rats wag not affeqted by it eithexr, Howw
ever, tha intravenous injsction of lysine vasoprsssin waell suppyesped
the PBU]'I levels, This may indioate that the biologiocsl activigy
of Pitressin to suppress the plasms PBHII level is more poteny
than synthetic lysine vesopressin even on the same IU doses,

Although no definite information on the action site of vasopresain
to suppress the plasma PBlnI level is available, the following
possibilities to account for the mechanism may be considered st
presents (1) The direct effect of exogenous vasopressin on the
thyroidal activity through its vasoconstrictive effect or other
mechanism. (2) Inhibition of the stiress-induced TSH release from
the pituitary gland by vasopressin, Since the stress of ether inha-
lation causes an increased blood flow both in the anterior pituitaxy
gland and the thyroid gland (9), it is likely that the inocrease in
blood flow of these glands results in an inoreased ocutput of the
hormones. Vasopressin, a vasoconstrictive agent, might possibly
blook the vasodilatation in these glands. However, there are
evidences not favoring the postulation. Vasoconstrictive effect ‘
of exogenous vasopressin in rats does not last long, because its
biological half life is very short. The suppression of the
l,3131
a temporal irreversial vasoconstriction is induced by exogenous
vasopressin, it may be difficult to fully account for the mechanism
of PBHII suppression by its vasoconstrictive effect., Further, the
pituitary portal vessels were found not to be affected by exogenous
Pitressin in rats (1).

I due to vasopresein is evident at least for 6 hours. Unless

The possibility that Pitressin resulted in an inhibition of the
pitultary TSH secretion through the activation of the pituitary
adrenal axis was ruled out in the experiment.

Another effert to elucidate whether the surgical stress provokes
the pituitary TSH release and whether vasopressin inhibits it or nod
is the project of study to bs undertaken in the future.
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Table 1l-1

Control First Used Rats

B.V. il o
No. (e) 0 hr. 2 hr. 4 hr, 6 hr. 24 hr.
1 190 100 8% 87 64 149*
2 185 100 95 99 120 103
3 220 100 144% 139% 139 158
4 210 100 1 103 95 103
5 180 100 103 114 109 144
6 170 100 113 159* 124 123
7 225 100 101 105 115 5
8 270 100 115 14 83 7
9 260 100 128 109 110 84
10 220 100 97 83 67 7
1 210 100 94 80 a 63
12 160 100 99 9N %5 70
13 235 100 89 75 103 86
14 300 100 1ns 92 109 118
15 250 100 90 91 1% 106
16 185 100 120 115 135 %8
17 260 100 85 5 90 65
M4SE 100 10444.0  9943.8  1025.9 100¢7.1




Table 1-2

Control Second Used Rats

* B, ol %
¥o. (o) 0 hr. 2 hr, 4 hr, ¢ hr. 24 hr,
1 325 100 93 85 89 100
2 310 100 123 106 96 105
3 210 100 126 128 112 106
4 270 100 101 101 97 109
5 265 109 108 98 85 109
6 225 100 87 103 84 99
1 245 100 118 109 100 96
8 210 100 122 115 92 108
9 270 100 124 99 97 89
10 230 100 106 86 41 90
1 290 100 101 97 9 92
12 270 100 134 128 13 a
13 250 100 171 - 90 59
4 200 100 92 90 69 90
MWe8.8. 100 11123.8  103¢3.8  95+3.2  94e3.S
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Changes in Plasma FBLO17 “evel in the 8Srd Used Rats

Table lv’

B.Y¥. ol ¢

No. (&) 0 hr. 2 hr, 4 nr. 6 nr. 24 hr,
1 230 100 103 101 104 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

M+S.E. 100 134+12.4 143+15.3 130+14.8 122420.4




Tadle

Creng?s in Fleama PBH"I during the Repeated Blood
Usileutiona under Various Experimental Conditions

st
Hoeof - ,
Poonndues Rats. O hr, 2hr. 4hrs 6 hr., 24 hr.
Control 1zt vsed 17 100 104+4.0 . 99+3.8 102+5.9 100+7v1
Control Znd used .14 100 11143.8 103+3.8 95+3.2 944345
Hypophysectamy 24 hrs, -4 - -
vefore © hr., lst used 10 100 9043.2 831404 Tos2.8 3643.7
Methyt tvf ruranil 4mg/ 100g
45 minn.befors O hr.,. '8 100 10343.7 102¢4.1 98+3.5 9427.1
lst urel
Dikenuriine,1mg/100g
18 hre,besors © hr., 10 100 101+2.8 93+2.7 92+4.9 98:4.6
2né uvcod
Ismslin,Zmg/iCOg 24 hrs, * *
befere O ar., Znéd used 6 100 96£2.1  84¢1.6 9249.2 70:7.0
$t~agst o OO0 /
Pitressls 200aU/1C0g 8eCo 15 300  Bes1,0 Toel.7 7T242.9 80+3.6
at U nr. - - -
Pitroscin 100mJ/100g 1i.p. *x -4
BRI T8 I 6 100 920209 Beas Tases Theaa?
Syrthetlis ".nine vaso= "t
presasin OO0 1008 slee 14 100 107+4.6 99+43.9 93+3.5 B80+5.9
gt O it ,ust uged
Pitraznin 2003/100g 14ve
at 0 »r, over 1 min, 4 100 86 75 70 62
2nd usged
Synthe*ic E.ys}ne vaso=
ressin 100mU/100g 1.V, 43 :£3 44
2% O he.over i mig. 7 300 9Tzded  OTg546 802447 6445.0
2nd usRd
ACTY 5 nl/ra% i.p. -4
§ 0 T P anoh 6 200 102819 M7 9631 771340
Bil.iaran~latieny, on -
eertisovs Z,omg per rat, T 100  9943.2 9246,3 83+4.7 T7245.6
lst RVLILIN
Bil.Adronalestcmy, off 4 x -
gortisois, Lat used 6 100 791204 T23.5 26;0-5.( 192646
Centrol, 2o% usad
Bhew operated T 100 102t3.1  9A3.4 SLd.4 772207
Adrencmesnilensomy 3 wks, b4 '
befora G nr,, 19t used 8 100 30t344 67:3.8 8725.1 7&5"
Oont:ol, sarira at C hr,
4n pisce »I Epinephrine § 100 106£7+0 94187 83£7.0 T324.7
dnering, 20 100
fg‘o Pt Cp8/10e ¢ 300 9880e6  8543.5 ©80+2.2 7945.7
- sac. o I ey
¥ Do 0,00 D @ 0408



Table 3

Plasma PB')T Level in the L-Thyroxine Treated Rat

m— srm—

= e
No,of mlig
Procedure Rats O hr, 0,5 hr, 1 hr. 2 hr. 4 hr. 6 hr,
Control
Saline 0.50¢ i.v, 5 100 125¢§.9 150+¢4.3 11416.6 111+3.3 115+4.2

over 2 min, at O time

Pitressin
1 U/0.5¢cc ilv.
over 2 min, at 0 time

un

100  85#8.2 94+8.3 91+6.4 9149.9 83
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Fige 1

: Change in PR I at 24 hr, Intervel
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Pig, 2

P31511 Plasma PBBII. Level sfter TSH 50 pU/100 g 1.v.
%
300 J
L)
250 4 A
. y \\
T# X
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/ T5H + LVP
150 /
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' TSHe I4t.
120 = ' — e e
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0 2 4

Pit.: Pitressin 100 m0/100 g s.c. at O tine,
IVP 1 Synthetic lysine vasopressin 100 nU/100 g 8.0, at O time.
TSH was injected into the axternal jugular vein at 0O time,

O—b T 1 Hypophyseotomy

o~ TSH + Pit, & Hypophyeectomy + Pit,
O--<0 T8H + LVP



Fig, 3

Plagus Protein Content
During the Repecated Blood Collections

&/100 c?

70

Pitrossin

60- \0\‘ f',"o
0
Saline control

501

0 2 FOREE T "

Pitressin 100 ul/100 g £.c. at O time,
Saline ®as given in the catrol acinmals at O time,




