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Before pa thogenet ica l ly  based t reatment  of acute renal failure can be given, new methods must be found for 

deal ing with disturbances of water, salt, and protein metabol ism in uremia. .  

The ra t ional  search for preparations influencing protein metabol ism has been aided by Kochakian's invest iga-  

tions [3]. These y ie lded  exper imenta l  ver i f ica t ion  of c l in ica l  observations showing that  the male  sex hormone - 
testosterone - possesses along with its specif ic  androgenic act ion the property of s t imulat ing weight and growth. 

The results of further investigations showed that some derivatives of the male sex hormone have a less marked 

androgenic and a more marked anabolic  action, and that this is associated with their chemica l  structure. This 
ac ted as a stimulus to the use of testosterone and its derivatives for the t rea tment  of diseases accompanied  by in-  

creased protein breakdown. 

The therapeut ic  eff icacy of testosterone in exper imenta l  uremia  was first described by Selye [5] in 1940. He 
noted an increase in the mean survival period of nephrec tomized mice t reated with testosterone by 33% compared 
with the vaIue of this index in control animals.  Gerber and Cottier [2], however, who used anabolic  steroids (deriv-  
atives of the three main compounds: testosterone, androstenediol,  and 19-nortestosterone) to treat  exper imenta l  
u remia  in rats, came  to the conclusion that hormone therapy did not increase the mean survival period of the ani-  
mals and had no effect  on the changes in the b!ood urea concentration. Different results were obtained by Szold [6], 
although he used the same anabolic  agents and rats were used as test objects. It may be that in this case the effect 

of t rea tment  depended on the dose of the preparation. 

In the present invest igat ion an a t tempt  was made to analyze  the eff icacy of anabolic hormones in uremia de-  

pending on the dose of th e preparation, and to study the effect of Dianabol (methandienone) on the changes in the 

water, salt ,  and protein metabol i sm in uremia.  

E X P E R I M E N T A L  M E T H O D  

Experiments were conducted on male  chinchi l la  rabbits weighing from 2500 to 3000 g, kept in ident ica l  con-  
ditions and on the same diet. First, the op t imal  therapeut ic  dose of Dianabol was determined from the max imal  in -  
crease in the mean survival period of the animals after b i la te ra l  nephrectomy. For this purpose 25 rabbits were d i -  

vided into five groups: one control  and four e x p e r i m e n t a l  After a one-s tage b i la te ra l  nephrectomy, the animals 
of the control  group rece ived  no preparations whatever. After a s imilar  operation the animals of the exper imenta l  
groups received Dianabol daity by mouth in the form of an oily emulsion in a predetermined dose for each group 

(3, 5, 7, and 15 mg/kg  body weight per an imal  respectively) .  

In this manner the op t imal  therapeutic  dose of Dianabol was determined:  i t  was 5-7 mg/kg body weight. 
The next part of the invest igat ion was carried out on two groups of animals (25 rabbits in each group). In the ani-  
mals of the first group the uremia  was produced by one-s tage b i la te ra l  nephrectomy, in the rabbits of group 2 by 
l igat ion of both ureters. The control group consisted of 20 rabbits which did not receive  Dianabol during the course 

of development  of the uremia. 

The e lec t rocard iogram (ECG) was recorded dai ly  in the rabbits before and after the operation. In the course 
of the experiments the following determinations were made during the development  of uremia: the blood nonpro- 
tein nitrogen (by Kjeldahl ' s  method), the e lectrolytes  in the blood plasma and myocardium (by f lame photometry),  

and the changes in body weight. 
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Fig. 1. Changes in concentrat ion of potassium in the 
blood plasma and myocardium in the process of de -  

ve lopment  of u remia  in experiments without and with 
administrat ion of DianaboL la)  Potassium concen-  
trat ion in fresh myocard ia l  tissue in experiments  wi th-  
out administrat ion of Dianabol; lb)  with the admin-  
is trat ion of Dianabol; 2a) potassium concentrat ion in 

dry myocard ia l  tissue in experiments without the ad-  
ministrat ion of Dianabol; 2b) with administrat ion of 
Dianabol; 3a) potassium concentrat ion in blood plas-  

ma in experiments without the administrat ion Diana-  
bol; 3b) with administrat ion of Dianabol. 
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Fig. 3. Changes in mean survival period of animals 
in the process of  development  of uremia  during ad-  

ministrat ion of Dianabol. I) In experiments without 
administrat ion of Dianabol; II) with administrat ion 
of Dianabol. 
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Fig. 2. Dynamics of changes in the 
nonprotein nitrogen concentrat ion in 
the blood during the development  of 

uremia.  1) In experiments  with-  
out the administrat ion of Dianabol; 
lb)  with the administrat ion of Dianabol. 

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

The eff icacy of Dianabol depended on its dosage. In 
a dose of 3 mg/kg,  for example ,  Dianabol had no effect 
on the mean survival period of the nephrectomized ani-  
mals. A dose of 5-7 mg /kg  was most effect ive,  and an in-  
crease in the administered dose above this level  gave a 
less satisfactory result, possibly on account of its act ion on 

the l iver,  with a disturbance of its ant i toxic ac t iv i ty  [1]. 
In addition, the effect  of the anabol ic  agent on the adre-  
nals cannot be excluded. Large doses of anabol ic  hormones 
give rise to excessive act ivat ion of the adrenal  function. 
The adrenals in these circumstances secrete a vast amount 
of endogenous corticosteroids, the act ion of which exceeds 
the effect  of the anabolic  preparation, so that the c o m -  
bined effect  becomes negat ive  [4]. For this reason the 
dose of 5 mg/kg,  determined as the opt imal  therapeutic  
level ,  was chosen for the subsequent experiments.  

By giving its anabolic  effect  and acce lera t ing  the 

synthesis of protein, Dianabol lowered the movement  of 
potassium from the cells into the blood and thus slowed the increase in the kaliemia observed in the course of de- 

velopment of uremia. Administration of Dianabol for 3 days before the operation was not reflected in the potassi- 

um concentration in the blood plasma. However, from the moment of develpment of uremia, the disturbance of 

the electrolyte balance in the experimental animals was less severe in its course than in the controls. The differ-. 

ences were s ta t i s t ica l ly  signif icant  (P < 0.02). 

A s imi lar  and significant difference was also observed in relat ion to the changes in the potassium content of 
the heart muscle (dry tissue). Although its concentrat ion also rose when Dianabol was given, it  did so much more 
slowly than in the rabbits of the control  group. So far as differences in relat ion to the plasma sodium level  are con- 
cerned, these were s ta t is t ical ly  significant only on the 5th day, when the sodium level  in the blood plasma of the 
control animals showed a sharp decrease (P < 0. 001), 

The changes in the potassium content in the blood plasma and the myocardium are i l lustrated in Fig. 1, which 
c lear ly  reveals the difference between the increase in potassium in the weighed sample  of fresh and dried heart 
muscle of the exper imenta l  and control rabbits. The more marked increase in the potassium concentrat ion in the 
weighed sample of fresh myocard ia l  tissue of the control animals is a t t r ibutable  to dehydration of the heart  muscle 
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cells,  intensified during the development  of exper imenta l  uremia. When Dianabol was used, no dehydra- 

tion of the myocardium was observed in the process of development  of uremia.  

In the animals of the control groups of both series, after 24-48 h abnormali t ies  were recorded on the ECG, 
consisting main ly  of changes in the frequency of the nomotopic  rhythm. In addition, at these times changes were 
observed in the vol tage of the peaks of the ECG, together with a slight stowing of the heart rate within the l imits 
of 16% of the or iginal  rate. In most experiments changes of different types appeared in the P wave in both the 
standard and the chest leads (in half  the animals the P waves disappeared in leads 1-2). More constant changes 
were recorded in re la t ion to the T wave of the ventr icular  complex  of the ECG, which was increased (most c o m -  
monly in two leads, main ly  standard). This pattern of the e lec t rocardiographic  changes following administrat ion of 

Dianabol was observed only on the 3rd-4th days after the operation. 

More marked changes were observed in the ECG of the control animals on the 3rd-4th days of development  
of the uremia.  These changes were mainly  associated with a progressive disturbance of the conduct ivi ty of the 
heart  and with the appearance of ec topic  foci of exci tat ion.  On the 4rh day after the operation in most animals the 

nomotopic rhythm was replaced by an atr ioventr icular  and a polytopic  ventr icuIar  rhythm: The heart  rate slowed 
to 180 bea t s /min  (normally 250-300 beats / ra in) .  Changes of various types were observed in the ventr ieular  com-  
plex, in the form of the appearance of indentat ion,  spli t t ing, or a considerable widening of the QRS complex to 0.07. 

The sharp fal l  in the vol tage  of the P waves in all  leads, the deviat ion of the S -T  segment from the i soe lec -  
tr ic line, and the appearance of giant  T wave ref lected the severe damage to the myocardium in these conditions. 
In the animals receiving Dianabol, iden t i ca l  e lec t rocardiographic  changes were recorded only on the 5th-6th days. 

It may be concluded from the resuits of these investigations that the fact  that  the e lectrocardiographic  changes 

appeared later  in the  exper imenta l  animals than in the controls was due to the normal iz ing effect  of the Dianabol 
on the potassium metabol i sm and also, possibly, on other types of e lec t ro ly te  balance  in the animals.  

Administrat ion of  the anabolic  hormone l ikewise inf luenced the intensity of nitrogenous catabol ism,  as re -  

f lected by the nonprotein nitrogen level  in the blood. The nonprotein nitrogen level  in the biood of the exper i -  
menta l  animals rose much more slowly than in the controls, and its max imal  concentrat ion did not exceed 250 
mg %, whereas in the animals not receiving Diaaabol  i t  reached 300 m y %  or even higher (Fig. 2). 

The severe anabol ic  effect thus manifested also influenced the changes in the body weight of the exper i -  

menta l  animals.  As a result of the act ion of Dianabol, the exper imenta l  rabbits gained weight by comparison 

with the controls. 

In consequence of its normal iz ing influence of the fundamental  aspects of the metabo l ic  processes in the or- 

ganism, Dianabol increased the mean survival period of the rabbits by 88-40% (Fig. 3). 

It may thus be concluded that Dianabol has a distinct influence on the course of uremia,  regardless of how it  

is produced (by b i la te ra l  nephrectomy or by b i la te ra l  l igat ion of the ureters). 

S U M M A R Y  

Uremia was induced in rabbits by b i la te ra l  nephrectomy or b i l a te ra l  l igat ion of the ureters. This surgi- 

ca lprocedure  was followed by an increase in the potassium content  of the blood plasma and myocardium, a disturb- 
ance of the atr ioventr icular  and intraventr icular  conduct ivi ty  of the heart. The animals died on the 3rd-4th day 

after the operation. 

In the appl ica t ion  of Dianabol the best therapeutic  effect  was produced by a dose of 5-7 mg/kg  of body 
weight (daily). The life of the animals was thus prolonged by 85-40%. Changes in the e lec t ro ly te  metabol ism 

and EGG disturbances occurred later.  This effect  is at tr ibuted to the anabolic  action of the hormone. 
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