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The content of the various fractions of 17-hydroxycor t icosteroids  in the urine of healthy 
monkeys (Macaca rhesus) was studied by adsorption chromatography in a thin layer  of 
kieselguhro Besides eort isol ,  which accounts for about 20-25% of the total quantity of metab-  

�9 olites determined,  cor t isone,  te t rahydrocor t i so l ,  te t rahydrocor t i sone and, in some cases ,  
11-deoxycor t icos terone,  17 -hydroxy- l l -deoxycor t i cos t e rone ,  and its tetrahyd ro metabolite, 
were found. Age differences in the cha rac te r  of cor t isol  metabol ism were discovered in 
the monkeys ~ 
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Monkeys are  nowadays used increasingly for  the production of experimental  models of various forms 
of pathology. The l i tera ture  on adrenal function in monkeys consists  chiefly of information on the b iosyn-  
thesis of cor t icos tero ids  and their levels in the blood and urine [2-4, 12-15]o Hormone metabol ism, how- 
ever ,  although largely  determining their biological effect iveness,  has not yet  been adequately studied. 

It was therefore  decided to study glucocorticoid metabol ism in Macaca rhesus ,  the species most  
frequently used experimental ly .  

EXPERIMENTAL METHOD 

Eight sexually immature  and six sexually mature monkeys weighing 2-4 and 6-8 kg respect ively were 
used.  Cort icosteroids  isolated f rom 24-h samples  of urine collected f rom the animals were fractionated 
by adsorption chromatography in a thin layer  of kieselguhr gF 254 [5, 11]. P re l imina ry  experiments 
showed that optimal fractionation of the s teroids  takes place if they are  applied to a kieselguhr layer  0.3 
mm thick, which is then activated at 80~ for 30 min. The steroids were separated in a c h l o r o f o r m -  
m e t h a n o l - w a t e r  (93:6~ sys tem.  The nature of the compounds isolated was identified f rom their 
chromatographic  mobility, the P o r t e r - S i l b e r  reaction,  and the react ion with te t razol ium blue and choline. 

EXPERIMENTAL RESULTS 

As was shown previously [I, i0], theurine of healthy monkeys contains cortisol, cortisone, and their 

te trahydro derivatives. 

A chromategram of steroids from extracts of the monkeys' urine is illustrated in Fig. I~ Tetra- 
hydroeortisol (THF), tetrahydrocortisone (THE), cortisol (F), and cortisone (E) were clearly separated. 
These compounds were found in the urine of all the monkeys. Some animals also excreted ll-deoxycorti: 
eosterone, 17-hydroxy-ll-deoxycortieosterone, and its tetrahydro derivative (THS)with their urine~ 

The content of cortisol and its metabolites in the urine of the sexually mature monkeys was higher 
than in the urine of the sexually immature animals (Table 1)~ These differences were due principally to 
the difference in weight of the animals, for when calculated per kg body weight closely similar values 
were obtained. The comparatively wide scatter of the individual values found in these investigations agrees 
with the reports in the literature of considerable fluctuations in the level of the total 17-hydroxycortico- 

steroids intheurine of monkeys [12, 14]. 
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TABLE 1. Daily Excre t ion  of Cor t i so l  and Its Metabolites (in pg) 
in Monkeys (M~ rhesus)  (x �9 S~) 

Monkeys I F 
I 

Sexually immature 39,2----- 8.6 
Sexually mature 77,4+ 4,7 

33,1z3,0 
103,9• 8,7 

THF 

56,8-- + 7,5 
129,1---7,6 

F 
THE Eq-THE:~-TttF ) 

62.3--- 15,6 0,25 
154,1--- 10,7 0,20 

Fig~ 1. C h r o m a t o g r a m  of 
co r t i cos t e ro ids  f r o m  the 
ur ine  of  healthy monkeys 
(M. rhesus ) .  "Wi tnesses"  
of co r t i cos t e ro ids :  1) t e -  
t r ahydrocor t i so l ;  2) t e t r a -  
hydrocor t i sone;  3) eor t isol ;  
4) cor t isone;  5) e o r t i c o s t e -  
rond; 6) 1 7 - h y d r o x y - l l - d e -  
oxycor t icos te rone ;  7) deoxy-  
co r t icos  te tone .  
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Cort isol  accounts for about 25% of the total content of its m e t a b -  
ol i tes  in the ur ine  of sexual ly  immatu re  an imals  and about 20% in that 
of the sexual ly ma tu re  monkeys ,  whereas  in adult human ur ine  it does 
not exceed 10% [6-9]. This fact  indicates that cor t i so l  is metabol ized to 
a l e s s e r  degree  in monkeys.  

To es t ima te  the di rect ion of  the inactivation and me tabo l i sm  of 
cor t i so l  in the monkeys ,  coefficients ref lec t ing  the act ivi ty of dehydro-  
g e n a t i o n p r o c e s s e s  a t the  eleventh carbon a tom of the s teroid  molecule  
and reduction of the A r ing were  calculated.  The rat io  F / ( E  + THE), 
cha rac te r i z ing  the degree  of dehydrogenation of cor t i so l ,  was 0.41 in the 
immature  and 0.3 in the mature  monkeys .  The rat io (F +E)/ ' (THF + FHE), 
cha rac te r i z ing  the intensity of convers ion of the hormones  into biologi-  
cal ly inactive t e t r a h y d r o d e r i v a t i v e s ,  was 0.60 and 0.64, r espec t ive ly .  
These resu l t s  sugges t  that the act ivi ty of the dehydrogenase responsible  
for convert ing cor t i so l  into cor t isone is more  c lose ly  linked with age 
than the act ivi ty  of the reductase  catalyzing the format ion  of t e t r ahydro -  
cor t i so  l and t e t rahydrocor  t isone.  
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