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It was shown in a previous communication [3] that the degree of permissible supersaturation (DPS) of the 
body with nitrogen has a statistically significant connection with the composition of the serum proteins, and is 

less closely connected with the hydrophilia of the skin. 

There are reports in the literature of possible changes in susceptibility to decompression sickness. The 
causes of these changes are not yet fully understood. It may be postulated from certain findings [9, 10] that the 
general intensity of the metabolism plays a part of definite importance here. The state of the central nervous 

system is probably important also [1, 5, 10]. 

The object of our research was to produce changes in the DPS by using some form of agent affecting 
metabolism and at the same time influencing the activity of the nervous system. From our previous findings, 
it was necessary to select an agent which, so far as we knew, would alter both the composition of the blood pro- 

teins and the water balance of the body. 

We decided to use the hormone of the thyroid gland and of the adrenal cortex. The function of these glands 
of internal secretion is connected on the one hand with the regulation of protein and water-salt metabolism [1, 
4, 7, 12], and, on the other hand,it affects the central nervous system [2, 6, 8]. 

E X P E R I M E N T A L  METHOD 

The individual (basal) DPS of dogs was determined over a period of  several days, after which one or another 
hormone preparation was given. When clear signs of action of the preparation were apparent, the DPS was again 
estimated. Parallel investigations were made of the indices of the general condition of the animals and of the 
biophysical and biochemical properties of the blood, and the hydrophilia of the skin was tested. In the blood, the 
relative volume of the cells, the total plasma protein concentration and serum protein concentration, and the 
albumin and globulin concentrations were determined. The zinc sulfate precipitation test was used for qualitative 

differentiation of the proteins. 

The method of determination of the DPS and of the other indices was described in the first communication. 

For studying the effect of the thyroid gland on the DPS,a standard thyroidin preparation and methylthiouracil 
were used. Thyroidin was given by mouth, in a dose of 0.6 mg/kg  body weight/day. Methylthiouracil was also 
given by mouth, in a dose of 40 mg/kg  body weight. The total daily dose of each preparation was divided into 

two halves which were given separately. 
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Of the preparations of adrenal cortical hormone,the only one used in the experiments was desoxycorti- 
eosterone acetate .  So that the desoxyeorticosterone should have an appreciable effect on the protein as well as 
the water-salt metabolism, a large dose was given - 1 m g / k g  body weight /day .  The preparation was given 
intramuscularl~y in the form of a 0.5% oily solution. The dogs were given water as desired. 

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

The first series of experiments was carried out with thyroidin. Both experimental dogs developed the 
typical picture of hyperfunction of the thyroid gland on the 9-10th day. The body weight fell by 1.5-2.0 kg and 
the temperature to 39.5-39.6 ~ and the pulse rate rose by 50-65%. Dryness of the skin, dyspnea and polydipsia 
appeared. The ESR was raised to 10-35 mm in 1 hour. 
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Fig. ! .  The effect of thyroidin (a) 
methylthiouracil  (b) and desoxycorticos- 
terone (c) on the DPS. The cross-shaded 
columns indicate the initial value of the 
DPS characteristic of each dog. 

Determination of the DPS at this period showed that 
in both dogs it was raised by 0.16 atmos (Fig. 1, a). At 
the same time, several changes were observed in the blood 
proteins. The total concentration of the plasma and serum 
proteins was slightly decreased. The albumin concentra-  
tion was raised and that of the globulins lowered. There 
was a corresponding rise in the albumin-globulin ratio 
(Fig. 2, a). The relative corpuscular volume remained 
practically unchanged. Thyroidin had a definite action 
on the hydrophilia of the skin. the time taken for a vesicle 
of physiological saline to absorb was considerably shorten- 
ed (Fig. 3, a). 

In the second series of experiments, methylthiouracil  
was given to two dogs. Suppression of thyroid gland func- 
tion became evident at the end of the third week of ad- 
ministration of the drug. This effect was clearly shown by 
a fall in the pulse rate of 15-20%. Only one dog - V'yunok- 
showed an increase in body weight. The DPS of the dogs 
fell by 0.16 atmos (Fig. 1, b). The blood showed a ten- 
dency for the total concentration of the plasma and serum 
proteins to rise, and changes occurred in the composition 
of the protein fractions. A biphasic change took place in 
the albumin and globulin concentrations- the albumin- 
globulin ratio at first rose and then began to fall, andAn 
the case of V'yunok, it fell below the initial le, vel (Fig. 2, 
b). The corpuscular volume remained unchanged. 
V'yunok showed no alteration in hydrophilia of the skin, 
and, in Polkan, a biphasic variation was observed (Fig. 3, b). 

In the third series of experiments, the effect of deso- 
xycorticosterone acetate (DOCA) on the DPS was studied. 

We know from the literature [11] that with daily injections of the doses which we used, maximum changes 
appear in dogs on the 10-11th day. We therefore began to determine the various indices on the 8-9th day. At 
this time, a small reduction in the pulse rate was observed in all 4 experimental dogs (by 10-15%). 

In one dog (Mars), the DPS remained unchanged, whereas in the remaining dogs it was increased, and in the 
dog Bobik the variation was biphasic in character (Fig. 1, c). 

Desoxycorticosterone produced no perceptible change in the total protein concentration. The albumin- 
globulin ratio increased in all cases (Fig. 2, c). In the zinc sulfate test,a reduction in the turbidity by 15-25% 
was observed, which indicated a fall in the y -globulin concentration. No obvious changes appeared in the re- 
lative volume of plasma and corpuscles. The hydrophilia of the skin was changed differently in the different 
dogs (Fig. 3, e). 
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Fig. 3. The effect of thyroidin (a), methyl th iouraci l  (b) and deso- 
xycort icosterone ace ta te  (c) on the rate of absorption of physiolog-  
i ca l  sal ine in jec ted  intraf lermally.  Legend as in Fig. 2. 

The results described were evidence of the existence of hormonal influences on the DPS. Under these c i r -  

cumstances,  an increase in thyroid gland function caused a rise in the DPS, and a decrease in this function, to a 
fal l  in the DPS. Adminis t ra t ion of an excessive dose of adrenal  cor t ica l  hormone in the form of desoxyeort icos-  
t e rone ,  as a role , increased the an imal ' s  power to retain nitrogen in a state of supersaturation. 

The present experiments  afford some confi rmat ion of our previous observations that the DPS is connected 
with the qual i ta t ive  features of the serum proteins of the blood. So far as the connect ion between the DP8 and 
water  metabol i sm is concerned,  the results obtained are not sufficiently def ini te  in this respect.  
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SUMMARY 

It was established in experiments on dogs that the hormones of the thyroid gland ~nd of adrenal cortex may 
influence the value of the admissable nitrogen oversaturation of the body. 
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