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ABSTRACT 

The first part refers to some indexes of adrenal function and 
cortisol metabolism"i* acute exposure of sea level natives to 

4,300 meters of altitude^ The results show the following: a) 
Cortisol secretion rate is temporarily increased correlating 
with increases in its plasma concentration and in the urinary 

excretion of its metabolites; b) Hypoxia does not result i» a 
maximal stimulus for the adrenal cortex since it can be fur¬ 
ther stimulated by exogenous corticotrophin; lc) The adreno¬ 
cortical response to high altitude can be blocKed by the admi¬ 
nistration of dexamethasone; d) The second compartment in 
which cortisol is distributed is diminished. This may be re¬ 
lated with the contraction of the. radiosulfate space, observed 

under the same experimental conditions; and e) The metabolic 
clearance rate of cortisol is not signiiicantly altered. 

The second part refers to the study of -corticotrophin half- 
life (t V2). Ow results indicate that a 24 aminoacids ACTH 

has a t V2 slightly longer than a 39 aminoacids ACTH. Using 
the same type of experiments we-have studied the t 72 of the 
39 aminoacids ACTH in 11 high altitude natives* the results 

were similar to the ones obtained in the sea level controls. 
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ADRENAL FUNCTION aND CORTISOL KF.TA30LISK 

X -„„a t-rmr nar>er3i two nave Leen published and 
ïh^otner tv^naie been accepted 1er publication. A summary 

oi each one follows: 

£ - Ä" hign altitude was assocaatea with a. transitory u 
. .• y, aol secretion rate and in tne 

finite increase *r the cc t.sol rWccste- 
Urciryanrinl7“c0tcêeln sfcriiis/ Tne increase in ccr- 
4--1 i a<tf»rft+ion raJ'e suggests that the greater urinary 
«cretion of the urinar? steroids was due to that increase. 

Pig. 1. 

2.- 

ä" cfirr^-Ä r”- 
S Ha Ívef anf°thé ^eSH ^ Ä^e. 

HS"? , 
7 subjects each. Sotn groups woxe talento 45UO"eters 
under dexanethasone administration; in the second ß^oup 

"rra 0 5 mz/6 hours and in the third group it was 
fô W6 hours'. Tn. results indicate that »hen d.rametha- 
¡óne is given the nypoxic stimuli are easily bloclced. 

Fig. 2. 

3.. Radiosulfate Soace in Humans at Kifth Altitude 
Malpartida, M. & Koncloa, P. 
Proc. Soc. Exp. Biol. & Ked. 

i“.^s1^.dir eïSÂ^; was signi- 
Tne results ./. . Bodv weight was also de- 

SSS’"rs! »>■ 



relation between these variables. This was interpreted as 
meaning that the decrease in body weight is a result oi 
several changes, the decrease in extracellular fluid being 

only one of them. Table 1. 

.4.- Plasma Cortisol Concentration and Plasma Dissappearance 
Rate of 4-14C-cortisol in Newcomers to High Altitude 

l'.oncloa, F., Velasco, I., à Bcteta, L. 
J. Clin. Endocrinol. 

Plasma cortisol was measured in 10 sea level natives be¬ 
fore and during the first day of their stay at 4*500 me¬ 
ters. There was a significant increase in the mean con¬ 
centration and the normal circadian rythm was altered. In 

the control observations the lower value was obtained at 
12 p.m. but under hypoxia at that time ther., was a 3*5 
fold increase. The plasma dissappearance curve of 4-^4(3- 

cortisol was studied in anotner group of nine sea level 
subjects. The experiment was done tv/ice; a control obser¬ 
vation at sea level and the second one after ¿6 hours of 
exposure to high altitude. Tne curves obtained wore dou- 

ble^ exponentials; therefore, a two-compartnent model des¬ 
cribes the data. In brief, the results show that the se¬ 
cond compartment was smaller in acute exposure to nign al¬ 
titude; this finding may be partially explained by the 
contraction in the extracellular space. Tne other indexes, 
namely the transfer constants and the metabolic clearance 

rate were not statistically different. Tables 2 and 3» 
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HALF-LIFE OP CORTICOTROPHIN (ACTO) 
5 

This part comprises ono published paper and a summary oí re¬ 

cent observations. 

1.- Biological Half-Liie of a Synthetic Corticotrophin in Men 

Moncloa, F., Velasco, I.» à Beteta, L. 
Acta Endocrinologica (Kbh) 52:337-340, 19oo. 

We studied nine male atuaents oi our School of heciicine. ^ 
Two experiments were performed in eacn subject. Tne first 

time they were intravenously injected with 0.05 IU oi 
ACTH/kg of ooay weignt ana plasma samples were analysed 

for cortisol after 60, 75, 90, 105, 100 and 240 minutes. 
The second time, at least tnree days later, the injection 

was of 0.25 IÜ of ACTH/xg; and tne plasma samples obtained 
at 120, 135, 150, 165, 240 and 300 minutes afterwards. The 

t V2 was calculated using tne following equation 

t V2 - .693 ( h-h * )_. __ 
log a - log a' 

where a and a' were the doses injected; h the time when 
cortisol starts to fall with dose a; and h' vitn dose a'. 

Tne t V2 ranged from 19.4 to 38.7 minutéis, the mode being 

38.7 minutes, the mode being 32.3 minutes. 

2.- comparison of t V2 of Two Synthetic AÇTH Preparations,.^ 

Further Observations in ilign Altitude natives 

The method used is described in the previous paper (vide 
supra). In 10 subjects we nave studied the t 72 of two 
different ACTH preparations; tne 24 aminoacids ACTH (Ciba 

3092O) and the 39 aminoacids ACTH (Ferring A B). The re¬ 
sults show that tne 39 a.a. preparation has the ssjae t 72 
in four subjects and shorter in the other six. With the 

39 aminoacids ACTH we hove compared the t 72 in 14 natives 
0f sea level versus 11 high altitude natives. The results 

(♦Fig. 3) -ndicate that in high altitude natives the prepa¬ 

ration tested has the same t 72. 



Table 1. 

6 
Extracellular space measured witn S 35 

High Altitude 
Natives (7) 

Body weight 
leg 

Radiosull'ate space 
liters body weight 

55.8 + 1.5 9.2 + 0.5 16.4 + 0.6 

Sea Level Natives 
Contents (I4) 9.8+O.3 15.0+0.4 

Nine S¿a Level Natives 

Beiore exposure to 
high altitude 

Body weight 

*8 
Radiosull'ate 

space 

liters 

66.3 + I.4 10.2 + 0.4 

2nd day of exposure 
to 4»3OC meters 65.1 + 1.4 8.8 + 0.2 

Decrease 1.2 + 0.2 B 1.4 + 0.2 “ 

0 
P 0.001 

♦ 
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6 
Table 3.- Resulta obtained from the plasma disappearance curve 

of radio active cortisol using a two-compartment model in 9 Bea 
level volunteers before and during exposure to 4»300 m. 
Figures are the means + SE. 

Control at 2nd day of 
sea level exposure at 

high altitude 

V (liters) 5»45 + 0.59 6.55 + 1*01 m 

Vn (liters) II.7I + 1»47 -7^08 + 0.97 

k,, (min"1) O.IO32+O.OI46 0.0749+0,0163 
13 

k31 (min"1) 0.0476 + 0.0063 0.0557 + 0.0088 

k12 (min"1) O.O32I + 0.0011 0.0349 + 0.0062 

(X. (min*1) O.1742 + 0.0194 0.1534 + 0.0251 

(min"1) 0.00885 + 0.00116 . 0.01220 + O.OOI3I 

MCE liters/ 239.5 + 22.7 259.7 + 15.7 

24 'h 

a 
p < 0.02 • In all the other instanoes the differenoea 

were not statistically different. 
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URINARY STEROIDS AND CORTISOL SECRETION RATE 
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URINARY STEROIDS IN SEA LEVEL NATIVES TAKEN TO 
AN ALTITUDE OF 4,300 m. UNDER ACTH & DEXAME¬ 

THASONE MEDICATION 
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SEA LEVEL SEA LEVEL HI6H ALTITUDE 
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