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The question of the physiological interact ion between the hormones  of the adenohypophysis has r e -  
cently become topical in connection with the d i scovery  of the biochemical  relationship existing between c e r -  
tain pi tui tary hormones and of their  common neurosec re to ry  regulation. The functional relat ionships be-  
tween the thyroid and adrenal glands and the interference in the biosynthesis of the adrenocor t ico tropic and 
the thyrot ropic  hormones  in the s e c r e t o r y  cells of the pi tui tary are  therefore  of considerable in teres t  [1]. 

The action of the glucocortieoids on the s t ructure  and function of the thyroid gland has been demon-  
s t ra ted  [3-5, 8], and the absorption and organic fixation of radioactive iodine have been shown to be de-  
p res sed  in the thyroid epithelium by the action of cor t icos tero ids  [8]. Conversely,  adrenalec tomy s t imu-  
lates iodine metabol ism and the synthesis  of the thyroid hormones .  

The object of the present  investigation was to study the effect of adrenal hormone on the thyroid gland 
in a state of increased functional activity.  

EXPERIMENTAL METHOD 

Experiments were carried out on 25 female rats weighing from 125 to 161 g, distributed into 5 series. 
The animals of the control series received no treatment. The remaining animals received daily injections 
of hydrocortisone (2.5 rag) or were given 6-methylthiouracil (6-MTU) by mouth (3 rag). These preparations 
were given for I0 days in the following combinations: 6-MTU for 5 days, followed by hydrocortisone; hy- 
drocortisone for 5 days, followed by 6-MTU for I0 days. 

At the end of the experiment both lobes of the thyroid were studied histologically. One lobe was fixed 
in Carnoy's fluid and the other in an alkaline alcoholic solution of formalin, and the peroxidase activity was 
then determined by the peroxidase reaction. The cell nuclei of these preparations were stained with a 
0.5% aqueous solution of methyl green. After removal of the paraffin wax, some of the histological sec- 
tions were stained with hematoxylin-eosin, and others were stained for ribonucleoproteins by Brachet~s 
reaction and for tyrosine by Geyer's modification [7]; instead of the 7-amino-l-naphthol-5-sulfonic acid 

recommended, 2,2-dioxy-(l-l-azo)napthalene-4-sulfonic acid was used. 

E X P E R I M E N T A L  R E S U L T S  

The histological findings reflecting thyroid function revealed a decrease  in the activi ty of the gland 
under the influence of hydrocort isone.  The resul ts  of the study of the histological sections showed that 
the react ion of inhibition was s t ronges t  in the thyroid follicles lying at the per iphery  of the organ. In the 
central  zone of each lobe the follicles contained comparat ively  little colloid and the epithelial cells var ied 
f rom high-cubical  to pr i smat ic .  

The his tochemical  changes relevant  to the investigation were more  marked in the follicles in the cen- 
tral  zone of each lobe of the thyroid. The his tochemical  r eac t ion  for  peroxidase,  an enzyme concerned in 
the synthesis of both thyroid hormones ,  was ve ry  clear  and distinct. In the functionally st imulated thyroid 
cells the ~-naphthol react ion revealed small  peroxidase granules predominant ly  in the apical par ts  of the 
cytoplasm; the granules were somet imes  joined together  into chains or  merged  into droplets.  The enzyme 
was presen t  in the st imulated follicles in the per ipheral  zone of the vacuolated colloid. In the case of very  
s trong st imulation of the function of the thyroid epithelial cells,  the react ion for  per0xidase took on a more  
diffuse charac te r ,  frequently expressed  by the appearance of dust-l ike stippling, but without any clear  ex-  
cape of granules into the colloid mater ia l .  
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Fig. 1 F ig .  2 

Fig. 1. Thyroid gland of a ra t  receiving 6-MTU for  10 days. P r i sma t i c  
epithelium, vacuolation of colloid. Reaction for  tyrosine with counter -  
standing of nuclei with hematoxylin. 1200 • 
Fig. 2. Thyroid gland of a ra t  receiving 6-MTU for  5 days against  a 
background of adminis t ra t ion of hydrocor t isone (10 days). High epi the-  
lium, vaeuolation of colloid absent. Reaction for  tyrosine with counter -  
standing of nuclei with hematoxylin. 1200 x. 

Braehe t ' s  react ion for  r ibonucleoproteins was positive and c lea r  in the thyroid epithelium and, in 
par t icu lar ,  in the colloid of the follicles of the control animals .  The react ion of the gland cells for  tyrosine 
showed a s imi la r  picture:  tiny l i lac-pink granules were uniformly distributed in the cytoplasm. During 
activation of the thyroid with 6-MTU the content of r ibonucleoproteins and tyrosine in the cytoplasm of the 
s e c r e t o r y  cells rose  appreciably,  while that in the colloid fell. 

When various combinations of hydroeor t isone with 6-MTU were given, no marked  difference was ob-  
served  between the histological picture and the his tochemical  react ions depending on the o rder  of their  ad-  
minis t rat ion.  In the various combinations hydroeort isone had an inhibitory effect  on the phase of excitation 
of the s e c r e t o r y  cells brought about by 6-MTU. 

The prolonged adminis t ra t ion of hydrocor t i sone (10 days), associa ted  with a correspondingly  severe  
depress ion of the adenocort icotrophie  function of the pitui tary,  was accompanied by a more  marked  r e a c -  
tion of the thyroid glands to 6-MTU (Figs. 1 and 2). 

The epithelial cells were still p r i smat ic ,  but the vacuolation of the colloid was much reduced and the 
desquamation of the epithelial cells into the lumen of the follicle was also less marked,  par t i cu la r ly  in the pe r i -  
pheral  zone of the thyroids of the animals t rea ted  with the two preparat ions  in turn. The adminis t ra t ion of 
hydroeor t i sone,  for instance,  in ter fered with the act ivi ty of the proteolyt ic  enzymes ,  and thereby prevented 
the liquefaction and resorp t ion  of the colloid. This was par t i cu la r ly  evident af ter  the combined action of 
hydrocor t i sone  (10 days) and 6-MTU (5 days). Activation of the thyrotrophic function of the an te r ior  lobe 
of the pi tui tary in these conditions, although causing considerable excitation of the cells of the thyroid epi -  
thelium and also a typical hyperemia,  never theless  c lear ly  depressed  the resorp t ion  of the colloid depo- 
sited in the foll icles.  There is also reason  to suppose that in these conditions the accumulat ion of new 
colloid mater ia l  was prolonged. The content of r ibonueleoproteins and, in par t icu la r ,  of tyrosine in the 
cytoplasm of the s e c r e t o r y  cells was higher than normally.  

However,  the thyroid of these animals differed in the cha rac te r  of distr ibution of these constituents 
f rom the gland in the animals receiving 6-MTU alone. In relat ion to the peroxidase activi ty in the thyroid 
ceils of the thyroid gland, however,  no significant difference was found between the two se r ies  of ra ts  
compared.  

It may  be concluded f rom these experiments  that hydrocor t i sone has a blocking action on the p rocess  
of resorpt ion  of colloid, thereby inhibiting the outflow of hormone into the blood. The resul t s  are in a g r e e -  
ment  with experimental  findings and clinical observat ions according  to which the cor t icos te ro id  hormones  
lower the intensity of the absorpt ion of radioactive iodine and the level of the s e c r e t o r y  p roces se s  in the 
thyroid gland [6. 9]. The possibi l i ty is not ruled out that the cor t icos te ro id  hormones weaken the action of 
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ant i thyroid  agents  on hormone  synthes is  in the s e c r e t o r y  cel ls  of the thyroid gland. According to the h i s -  
tochemical  evidence,  the combined effect  of hydrocor t i sone  and 6-MTU brought  the s e c r e t o r y  cel ls  c lo se r  
to the normal  state than the ant i thyroid fac tor  alone. In these  exper imenta l  conditions, of course ,  the 
functional re la t ionships  embodied  in the p r o c e s s e s  of fo rmat ion  of the t rophic  hormones  in the an t e r io r  
lobe of the p i tu i ta ry  were  important .  Repor t s  have been published that the s t e ro id  hormones  inhibit the 
s ec re t i on  of the thyrot rophic  hormone  in the p i tu i ta ry  [6]. It  m a y  be supposed that  the inhibition of the 
ad renoco r t i eo r t roph ic  function of the p i tu i ta ry  by  hydrocor t i sone  does not depress  but, on the contrary,  
s t imula tes  to some extent  the thyro t roph ic  ac t iv i ty  of the p i tu i ta ry ,  which can a lso  be s t imula ted  by ad -  
min i s t r a t i on  of the ant i thyroid agent.  
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