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Effect of Adrenal Cortical Hormone on Renal Excretion of 
Electrolytes in Normal Subjects. 

GEORGE W. THORN.* (Introduced by G. A. Harrop.) 
(With the technical assistance of Irving Miller.) 

From the Clmmical Division, Medical Clinic, Johns Hopkins University and 
Hospital. 

The effect of the adrenal cortical hormone on the renal excretion 
of electrolytes in normal human subjects has been described.' A 
marked alteration in the ienal excretion of sodium and potassium 
was noted during a 5-hour period in which the subjects received 
adrenal cortical hormone intravenously; little or no effect was ob- 
served on the subsequent 24-hour excretion. Subcutaneous injec- 
tions of hormone in a quantity sufficient to produce a change in the 
sodium and potassium balance of patients with Addison's disease 
did not affect the balance of electrolytes in normal subjects. It 
seemed probable that repeated injections of larger quantities of hor- 
mone might produce a significant alteration in the 24-hour renal 
excretion. 

In  the present study the effect of repeated intravenous injections 
of hormonet on the 24-hour renal excretion of 3 normal subjects 
has been observed. 

Three subjects (F. D., female, 14 years of age; D. W., female, 
29 years of age; G. W., male, 31 years of age) were provided with 
a diet of constant mineral composition and a constant fluid intake. 
The subjects had been maintained on a constant metabolic regime 
for other purposes during a period of 3 to 4 weeks immediately 
preceding this investigation. 

The 24-hour urine collection was completed at  7 A. M. The sub- 
jects were injected intravenously with adrenal cortical hor- 
mone (500 dog units) at  8 A. M., 12 M., 6 P. M., and 11 P. M. An 
amount of normal saline solution equivalent to the sodium chloride 
content of the extract was injected during the 24-hour control period. 

The preparation of the diet and the methods used for deter- 
mining the sodium, chloride, phosphate and total nitrogen content 
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of both diet and urine specimens have been described.* Potassium 
determinations were made according to the method of Shohl and 
Bennett3 on specimens ashed with thorium nitrate.” Calcium was 
analyzed according to the method of Tisdall and Kramer.’ The 
method of Briggsa was used for the determination of magnesium. 
Total base was calculated as the sum of the individual cations, de- 
termined separately. 

The injection of adrenal cortical hormone resulted in a marked 
decrease in the excretion of sodium in all subjects. Diminished urine 
volume and chloride excretion were associated with the reduced 
output of sodium. During the period 04 hormone administration 
the concentration of sodium in the urine was actually reduced; the 
concentration of chloride was not altered significantly. In contrast 
to the decreased sodium, chloride and urine output, the excretion 
of potassium was increased during the period of hormone injec- 
tion. No consistent alteration occurred in the renal excretion of 
either calcium or magnesium. 

The total base content of the urine decreased during the period of 
hormone injection. As a result of the diminished urine volume and 
the increase in the excretion of potassium, however, the concentra- 
tion of total base was increased. 

The excretion of inorganic phosphate was increased in 2 sub- 
jects during the period of hormone administration. Total nitrogen 
excretion was not altered significantly. 

On the day following injection of the hormone, excretion of 
sodium was greatly increased in all subjects. Potassium excretion 
was reduced during the same period. This complete alteration in 
the sodium and potassium excretion on the day following hormone 
injection has been observed to occur in normal dogs injected with 
adrenal cortical hormone.‘ The change might be described as a 
“rebound” phenomenon. 

The injection of hormone was accompanied by a slight gain in 
body weight (0.1 to 0.3 kg.) in all subjects. A comparable weight 
loss occurred on the day subsequent to hormone administration. The 
hormone had no demonstrable effect on the loss of insensible water$ 

ZThorn, G. W., Garbutt, H. R., Hitchcock, F. A., and Hartman, F. A., Endo- 
cri?mlogy, 1937, 21, 202, 213. 

SShohl, A. T., and Bennett, H. B., J. BioZ. Chem., 1928, 78, 643. 
4IStmuss, M . ,  J. BWZ. Chem., 1937, 118, 331. 
rj Tisdall, F. F., and Kramer, B. J., J. Biol. Chem., 1921, 48, 1. 
sBriggs, A. P., J. Biol. Chem., 1924, 99, 255. 
7Harrop, G. A., and Thorn, G. W., J. Exp.  Med., 1937. 
$ The loss of insensible water bas been approximated by measuring the reduc- 

tion in body weight which occurred during a 10-hour period (9 P.M. to 7 A.M.), 
correction being made for the weight of ingesta and excreta. 

(In press.) 
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in subject F. D. (Table I ) .  The greater loss which was observed 
during the control period following hormone injection was within 
previously noted daily variation. 

No untoward reaction has been observed during the intravenous 
injection of quantities of hormone as large as 30 cc. (3,000 dog 
units). In experimental studies on human subjects the hormone 
has been injected intravenously since the subcutaneous injection of 
large quantities of extract is painful. The transitory action of the 
hormone following its intravenous administration necessitates re- 
peated injections throughout the 24 hours to produce a continued 
effect. 

I t  is particularly significant that sodium was the only substance 
studied which was reduced both in total amount and concentration 
during the period of hormone injection. Chloride excretion was 
reduced but the concentration of chloride in the urine was not altered 
significantly. The injection of hormone was associated with an 
increased excretion of potassium. The increase in potassium ex- 
cretion in the normal subjects was not nearly so great as that noted 
in patients with Addison’s disease.2 It is probable that in Addison’s 
disease other factors such as loss of base from extracellular com- 
partments, increased water content of cells, destruction of cells and 
nitrogen retention, may modify the action of the adrenal cortical 
hormone.* 

Repeated intravenous injections of adrenal cortical 
hormone under controlled conditions in 3 normal subjects resulted 
in a decreased renal excretion of sodium, chloride and water. Dur- 
ing the same period inorganic phosphate excretion was increased in 
2 of the subjects. The excretion of calcium, magnesium and total 
nitrogen was not significantly affected. The retention of sodium, 
chloride and water was reflected in a slight increase in body weight 
in all of the subjects. Withdrawal of hormone was accompanied 
by a marked increase in the excretion of sodium, a reduction in 
potassium excretion, and a loss of weight. Repeated intravenous 
injections of adequate quantities of adrenal cortical hormone, there- 
fore, appear to influence the 24-hour renal excretion of electrolytes in 
normal subjects. The nature of the change produced by the hor- 
mone is similar to that which has been noted in patients with Addi- 
son’s disease hut is quantitatively less marked.$ 

Summary. 

8 Harrop, G. A., Nicholson, W. AI., Soffer, L. J., and Straws, M., PRO& SOC. 

The author is indebted t o  Doctor George A. Harrop for his helpful Bugges- 
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tions and stimulating criticism. 




