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During prolonged salt loading, the secretion of a neurosecretory substance into the blood stream is observed 
initially (first phase), and this is followed by restoration of its original concentration (the second phase) [11]. 

The object of the present investigation was to examine the possible functional relationship between the hypo- 
thalamo-hypophyseal neurosecretory system (HHNS) and the thyroid gland and also to determine the mechanism by 
which the neurosecretory influences are effected. 

E X P E R I M E N T A L  M E T H O D  

Experiments were carried out on noninbred male albino mice initially weighing 14-23 g. The animals in the 
experimental group received their normal ration of dried oats and bread, with a 5% NaC1 solution instead of drinking 
water. Material was taken from three animals at the same time of day on the 3rd, 6th, 9th, l l t h ,  14th, 21st, and 
30th days. The animals in the experimental group at first grew emaciated and sometimes died, but toward the end 
of the experiment they were observed to gain in weight. The brain, fixed by Carnoy's method, and the pituitary and 
thyroid, fixed by Bouin's and Zenker's methods, were investigated. Paraffin sections of the brain were stained with 
gallocyanin by Einarson's method and by Feulgen's method, while similar sections of the pituitary and thyroid were 
stained with paraldehyde-fuehsin by the Gomori - Gabe method and with azan by Heidenhain's method. Karyometry 
of the nuclei of the neurosecretory ceils was carried o u t o r  enlarged photomicrographs, and histophotometry of the 
neurosecretion in the principal posterior part of the neurohypophysis was carried out by means of the MF-4 micro- 
photometer by an original method [13]. The results of measurement of the height of the ceils forming the thyroid 
epithelium were analyzed by statistical methods: 4 ceils in each follicle, making 240-270 cells in the whole gland, 
and the internal diameter of the follicle were measured. 
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Fig. 1. Dynamics of changes in the indices of the state of 
the hypothalamo-hypophyseal  neurosecretory system and 
thyroid gland. Along the axis of ordinates: I) height of thy- 
roid epithelial  cells (in # ; 1 - control, 2 - experiment); II) 
amount of neurosecretion in the posterior lobe of the pitu- 
itary (in conventional units; 3 - control, 4 -  experiment): 
III) area of nuclei of cells of the supraoptic nucleus (in 
cm 2 �9 10-6; 5 - control, 6 - experiment). Along the axis of 
abscissas - days of the experiment. 

Laboratory of Microsco~)y, Institute of Cytology, Academy of Sciences of the USSR, Leningrad (Presented by 
Active Member of the Academy of Medical Sciences of the USSR V. G. Baranov). Translated from Byulleten' 
~ksperimental'noi Biologii i Meditsiny, Vol. 63, No. 4, pp. 91-95, April, 1967. Original article submitted 
May 17, 1965~ 
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E X P E R I M E N T A L  R E S U L T S  

The results are given in Fig. 1. 

Three days after the beginning of the exper iment  the thyroid of the control  animals contained fol l icles in 
three states: zone I ( including the upper and lower parts of the gland and the part next to the trachea) contained 
fol l icles  measuring about 20 X 25 g ,  of various shapes, with numerous resorption vacuoles (Fig. 2a) with cel ls  6-18 
in height.  In the apica l  parts of the cells vacuoles were often seen, and occasional ly  droplets of intracellular col loid  
were present; zone II - the outer zone of the macrofol l ic les ,  up to 90 g in size, with homogeneous colloid and con- 

ta ining no resorption vacuoles.  The height of the cel ls  was 4-16/1; the inner zone of the microfol l ic les ,  up to 

10 X 20 g, in the cent ra l  part of the gland. The fol l ic les  were oval  in shape and contained homogeneous colloid 
and cells 4.8-13.2 g in height with basal  nuclei ,  and hardly any vacuoles in the cytoplasm. The mean height  of tile 
cel ls  of  the thyroid ep i the l ium for the gland as a whole was 12.20 ED.2 ~. On the 9th day after the beginning of the 
exper iment  the foll icles in zones I and II in the control  animals measured up to 60X 90 ~ and contained a moderate  
quantity of slightly vacuolated col loid and cells 8.4-12 g in height,  sometimes with a few apica l  or basal  vacuoles 
and centra l ly  situated nuclei.  In zone III, the fol l icles measured up to 12• /l and the height of the cei ls  was 6.0- 
8.4/~. The mean height of the cells in the gland was 10.4520.17/1. On the 11th-30th day of the exper iment  in the 
thyroid of the control  animals there was a wel l -def ined  tendency for depression of the functional ac t iv i ty  [1-6, 10]. 
For instance, the mean height  of the cel ls  in the gland on the l l t h  day was 9.12~0.12/~, and on the 30th day i t  was 
8.47 ~0.24 g.  

Hence,  in the control  animals  at different  periods of the experiment  the thyroid was in a modera te ly  act ive 
functional  state with a tendency for its ac t iv i ty  to diminish towards the end of the experiment .  In the neurohypophysis 
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a decrease in  the content of neurosecretory substance was observed toward the end of the expe r imen t .  These changes 
in the thyroid and neurohypophysis were evident ly  re la ted to age. 

In the exper imenta l  animals,  3 days after the salt loading began, the fol l icles  in zone I of the thyroid were 
large, measuring up to 30 x 90 p, and they contained a few resorption vacuoles and cells measuring 9.6 x 14.4 p. 
The nucle i  of these cel ls  lay in the ap ica l  or centra l  part of the cytoplasm, and the lat ter  also contained apica l  (few) 
and basal  (many) vacuoles. In addition, intracel lular  col lo id  was often seen. Zone K contained macrofoi l ic les ,  
measuring up to 100 #, with dense colloid,  not containing resorption vacuoIes, and with Iow cel ls  3 .6-7.2 g inheight .  
In zone III, the fol l icles measured up to 15 x 30 g and contained homogeneous colloid with rare single resorption 
vacuoles (Fig. 2b). The height  of the cells was 4 .8-8 .4  ~ and they contained intracel lular  col loid.  T h e m e a n h e i g h t  
of the cel ls  was 7.68 4. 0.12 and 7.33 ~-0.11p, 

On the 6th day after the beginning of the exper iment ,  vacuoles were almost absent from the cel ls  in a l l  the 
zones but numerous droplets of in t racel lu lar  colloid were present. These droplets were surrounded by a dist inct  and 
opt ica l ly  empty  sphere (the per ieol lo id  membrane [5]; Fig. 2c). The mean height  of the ceils of the thyroid ep i -  

thel ium was 7.944-0.11 and 8 .46~0.15p.  

On the 9th day of the exper iment  the foll icles in zones I and II contained a smal l  amount  of badly stained 
col loid ,  numerous resorption vacuoles,  and cy l indr ica l  cei ls  from 8.4 to 14 /1 in height.  The cytoplasm of the cel ls  
contained many basal  vacuoles, and the nuclei  were situated usually in the ap ica l  part. In zone III the fol l icles  
measured up to 12 :• 18 ~, the colloid was highly vacuolated,  and the cells were of moderate  height;  9.6-12 p. The 
cytoplasm contained a few apical  or basal  vacuoles but no int racel lular  colloid.  Often hardly any col loid  was pres- 

ent in the foll icles and their lumen became  s l i t - l ike .  The mean height  of the cel ls  was 10.1+0.19 and 11.3~0.14 g.  

On the l l t h  day of the exper iment  zones I and II contained distended, but not large foll icles,  f i l led with finely 
granular col loid,  resorbed at the periphery, very similar to those in the exper iment  on the 9th day. In zone III, how- 
ever,  there were no comple te ly  empty  foIli~les. The mean height  of the ceils was 8.25~:0.14 and 9.08~:0.12 p. 

On the 14th, 21st, and 30th days of the exper iment  the thyroids showed a tendency toward increased ac t iv i ty  
compared with the control. On the 21st day,  for instance, the foll icles of the gland contained l i t t le  col loid,  and in 
its centra l  part they were almost empty.  The height of the cells increased from 11.594. 0.18 p' o n  the 14th day to 

13.88 4. 0.17p on the 21st day and 12.61 4. 0.16# on the 30th day. 

The changes in the thyroid of the exper imenta l  mice  compared with the control  demonstrate a fal l  in the 

functional  ac t iv i ty  on the 3rd-6th day and an appreciable  rise on the following days. Since on the 8rd-6th d a y n u m -  
erous droplets of in t racel lu lar  col loid were found in the ceils of most fol l icles  (of zones I and III), it may be con-  
cluded that the processes of col loid secretion were disturbed. It has been reported [1-6] that during inhibit ion of  the 
thyrotropic reac t ion  the sudden cessation of secretion of colloid from the cei ls  into the blood stream is character ized 
by the presence of droplets of in t racel lular  col loid.  

The results of the study of the content of neurosecretion in the neurohypophysis showed that on the 3rd day of 
the exper iment  it  was reduced by almost 50% (control 25.4 units, exper iment  13.2 units), and on the 6th day it 
reached a minimum (6.6 units) or the neurosecretion had almost comple te ly  disappeared.  Later, on the 9th day of 
the exper iment ,  the quantity of neurosecretion gradually increased and reached the control  level ,  which in some 
cases it exceeded on the 30th day. The nuclei  of the neurosecretory cells of the suptaoptic nucleus increased con- 
siderably (a lmost  by 1.4 times) on the 6th day of the exper iment ,  and then gradually diminished, althbugh by the 
30th day they were s t i l l  larger in the exper imenta l  animals than in the controls. 

Analysis of the results described above revealed  rec iproca l  relationships between the functional  ac t iv i ty  of  the 
thyroid and the HHNS. For instance, in the first phase of the exper iment  with salt  loading (3rd-Sth days), when the 
secretion of a very large quantity of hormones contained in the neurosecretory substance was observed from the neu-  
rohypophysis, inhibi t ion of the functional  act ivi ty  of the thyroid took place;  in the second phase, s tart ing on the 
9 t h - l l t h  days, when the accumulat ion  of neurosecretory ma te r i a l  was observed in the neurohypophysis, an increase 
in the thyroid ac t iv i ty  was observed. Next followed a period (from the 21st day of the experiment)  when the quantity 
of  neurosecretion in the neurohypophysis reached or even exceeded the control  level ,  while high act ivi ty  was ob-  
served in the thyroid. Similar results in re la t ion  to the state of the HHNS have been obtained in albino rats subjected 
to chronic salt  loading, in which condit ion a decrease in the functional ac t iv i ty  of the thyroid was also observed in 
the period of diminution of the quantity of neurosecretory substance in the neurohypophysis, [12]. A sharp decrease 
in the percentage uptake of 1131 by the thyroid has also been described following administrat ion of a single dose of 

highly concentrated sodium chloride solution ['18]. 
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lu= rvsu1~s obtained in the control animals also showed that a~. ~.ncreese ~.n the q~:z.nt~ty of ~ewosecre~io:~: .~n 

tSe neurohypophysis is accompanied by an increase in thyroid activity. 

It follows from all these results that the biologically active substances of the neurosecretion - the neurohor- 

mones - enter the general circulation in large amounts and for a long period (about 5 days), and inhibit the func- 

tional activity of the thyroid in the phase of secretion. It is postulated that during salt loading the neurohormones 

have a direct effect on the thyroid function by a para-adenohypophyseal mechanism [15]. These views have been 

confirmed by physiological investigations [7-9, 14, 16, 17, 19] showing that injection of large doses of neurohypo- 

physeal hormones causes depression of the functional activity of the thyroid. 
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