
the index of pos t implanta t ion  lo s ses  (L) in mice  on the dose (D) in an analysis  of the dominant  lethali ty at the 
s tage of ma tu r e  s p e r m  can be desc r ibed  by the equation L = 6.0 + 94D/(Ds0 + D). 

When fot r in  is introduced with PVP,  the dose leading to death of half  of the embryos  p roves  approx imate ly  
twice as high (Ds0 = 17.1 m g / k g )  as without PVP (Ds0 = 8.6 m g / k g ) ,  which ag ree s  with the 2-3-fold  d e c r e a s e  in 
the abili ty of fotr in  to pene t ra te  into the pe r iphe ra l  c o m p a r t m e n t  and gonads.  
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FUNCTION OF THE ADRENALS 

T. A. Gus'kova, V. S. Zelenetskaya, 
Yu. A. Pankov, L. A. Chicherina, 

L. K. Romanova, and N. N. Arkatova 

UDC 615.281.015.4:616.45-008.6].07 

Dioxidine (1 ,4-di-N-oxide of 2 ,3-dihydroxymethylquinoxal ine,  I) p o s s e s s e s  high an t ibac te r ia l  act ivi ty  in 
e x p e r i m e n t s  on an imals  [1-6] and is now widely used in the t r ea tmen t  of infectious d i s ea se s ,  e spec ia l ly  those 
caused  by pathogens r e s i s t an t  to ant ibiot ics  and su l fan i lamides  [7-14]. And yet ,  I g ives  a number  of side ef-  
fec ts  [15-17]. 

In an expe r imen t  on r a t s  it  was shown [18, 19] that  I induces a pronoanced s t imula t ion  of the adrenal  c o r -  
tex. The s ta te  of the adrena ls  was evaluated according to the i r  weight and the i r  a sco rb ic  acid content.  How- 
eve r ,  it was  shown in [20] that  I induces an i nc r ea se  in the weight  of r a t  ad rena l s  only at the f i r s t  s tage;  then 
the weight of the glands d e c r e a s e s  and a t rophy of them develops .  

In this work  we studied the na ture  of the influence of I on r a t  adrena l s  and made an a t tempt  to e l imina te  
this undesi rable  act ion of the p repa ra t ion .  

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

Dioxidine was admin i s t e r ed  to r a t s  in the f o r m  of a 1% aqueous solution internal ly  in doses  of 50, 100, and 
250 m g / k g  (cor responds  to approx ima te ly  1 /15 ,  1 /7 .5 ,  and 1 / 3  LDs0, respec t ive ly)  fo r  1-4 weeks .  The an imals  
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Fig.  1. Cor t i cos te rone  content in the blood of r a t s .  Along x axis: 
day of admin is t ra t ion  of dioxidine; along y axis: co r t i cos t e rone  
concentra t ion (in pg%). 

Fig.  2. Dynamics  of the body weight of r a t s .  Along x axis: pe r iod  
of observa t ion  of an imals  (in weeks);  along y axis: body weight 
(in g). 1) Animals  that  r ece ived  I + II; 2) an imals  that r ece ived  I; 
3) control .  

were  kept under  observa t ion  fo r  12 weeks .  A total  of 360 noninbred male  white ra t s  weighing 120-150 g were  
used. The weight of the adrena l s  of the r a t s  was de te rmined ,  along with the eo r t i cos te rone  concentra t ion in the 
blood s e r u m  by a r ad io immune  method and the content of a sco rb i c  acid in the adrenals  by a co lo r ime t r i c  m e t h -  
od [21]; h is to logical  sec t ions  of the adrenal  glands were  s ta ined with h e m a t o x y l i n - e o s i n  and with Sudan III.  To 
c o r r e c t  the toxic action of I on the adrena ls  we used cor t i sone  III, which was injected in t r amuscu la r ly  in doses  
of 5 and 2.5 m g / k g  fo r  1-5 weeks .  The resu l t s  obtained were  t r ea t ed  s ta t i s t i ca l ly  [22]. 

R E S U L T S  A N D  D I S C U S S I O N  

The invest igat ions  conducted showed that  I in a dose of 250 m g / k g  d e c r e a s e s  the co r t i cos t e rone  content in 
the blood of r a t s  (Fig. 1). Af te r  a s ingle admin is t ra t ion  of I, the co r t i eos te rone  concentra t ion is halved; r e -  
pea ted  introduction of I in the s a m e  dose leads to a s table  d e c r e a s e  in the cor t i cos te rone  content in the blood, 
which is a l so  mainta ined a f t e r  the p repa ra t ion  is discontinued. Moreover ,  the weight  of the adrenals  of the an-  
ima l s  is subs tant ia l ly  i nc rea sed  (by a f ac to r  of 1.5-2) during the admin is t ra t ion  of I, but a f t e r  it is discontinued, 
the weight of the adrenals  gradual ly  d e c r e a s e s .  

One day a f t e r  the f i r s t ,  second,  third,  fourth,  fifth, s ixth,  and seventh injections,  the weight of the adrenals  
was (in mg): 42.2 (33.9-50.5), 39.8 {26.1-53.5), 42.0 (31.3-52.7), 55.4 (42.9-67.9), 65.0 (40.0-90.0), 77.0 (39.5- 
114.5), 57.0 (38.6-75.4), r e spec t ive ly ,  and one, two, th ree ,  and four  weeks a f t e r  the p repa ra t ion  was d iscon-  
tinued, the values  of the weight  w e r e  34.0 (28.1-39.9), 32.4 (28.3-36.5), 28.8 (26.3-33.3), and 24.4 (20.8-28.0), 
r e spec t ive ly ;  in the control:  38.4 (29.5-47.3) rag. 

Pa thomorpholog iea l  invest igat ions  of the adrena ls  showed that  a f t e r  a single injection of t in a dose of 250 
m g / k g ,  the lipid content  in the content in the cor tex  is reduced  in compar i son  with the control ,  but when I is 
admin i s t e r ed  repea ted ly ,  when the re  is an inc rease  in the weight of the adrenals  and a sha rp  dec rea se  in the 
co r t i cos t e rone  content  in the blood to 0.5 pg%, an accumulat ion of lipid inclusions is  noted in the glands,  a c -  
companied  by sha rp  des t ruc t ive  changes .  Af ter  discont inuance of the p repa ra t ion  agains t  a background of a p r o -  
g r e s s i v e  d e c r e a s e  in the weight of the adrenals  and a low content  of eo r t i cos t e rone  in the blood, pathological  
p r o c e s s e s  continue to develop in the ad rena l s .  

When I is admin i s t e r ed  in a dose of 1 0 0 m g / k g ,  subs tant ia l ly  s m a l l e r  changes a r e  obse rved  in the ad-  
r ena l s  of r a t s ,  while at  a dose of 50 m g / k g  no pa thomorphologica l  changes are  detected in the adrenals  in the 
case  of daily admin i s t r a t ion  fo r  a month.  

The content of a s co rb i c  acid in the adrenals  of r a t s  tha t  r ece ived  I in ternal ly  in a dose of 250 m g / k g  was 
substant ia l ly  reduced.  
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The stable decrease  in the cor t icos terone content in the blood of the animals with simultaneous hype r -  
t rophy of the adrenals  is evidence of a di rect  action of the substance on the biosynthesis of eor t icos teroids ,  
and not of an inhibition of ACTH secre t ion  [23]. Since cor t icos te rone  is the natural  sec re ted  hormone in rats  
[24-26], on the basis of the data that we obtained, namely,  the sharp decrease  in the cor t icos terone  content in 
the per ipheral  blood and pathological changes detected in the fasc icu lar  zone of  the cortex,  it can be concluded 
that I inhibits cor t ieos terone synthesis in the adrenals .  A cor t icos terone deficiency in the blood induces a 
disinhibition of the secre t ion  of eor t icotropin releasing fac tor  in the hypothalamus according to a feedback 
mechanism.  This in turn leads to an intensification of ACTH formation,  which s t imulates  s teroidogenesis  be-  
fore the site of the blockage, as evidenced by the inc rease  in the weight of the adrenal glands, decrease  in their  
ascorbic  acid content, and fatty infiltration of the fasc icu la r  zone of the adrenal cortex.  Similar  phenomena 
have been descr ibed in the l i tera ture  in a study of amphenone, a known inhibitor of the function of the adrenal 
cortex [27]. The accumulation of lipids in the cor tex may be a consequence of the fact  that cholesterol  is in- 
sufficiently utilized by the adrenals  for  the synthesis  of cor t icos te ro ids .  

In connection with the detected insufficiency of the adrenals in ra ts  that received I, we studied the state 
of the adrenal glands in the case of simultaneous administrat ion of I and II, which was taken as an agent for  r e -  
p lacement  therapy.  The joint use of I and II ensu red  100% survival  of the rats  in the group, whereas  in the 
group of animals that received only I, 100% lethality was noted as a resul t  of developing atrophy of the ad- 
renals .  Figure 2 presents  the resul ts  of a determinat ion of the body weight of animals that received only I daily 
in the same dose together  with II in a dose of 2.5 m g / k g  for  one week, and then II alone for another four  weeks. 
A pathomorphological  investigation of the adrenals  of the ra ts  that received I in combination with II showed that 
they pract ical ly  do not differ f rom the adrenals of intact animals .  Consequently, II in a dose of 2.5 m g / k g  is 
an effective agent of replacement  therapy in the presence  of a pathological state of the adrenals  induced by in- 
ternal  adminis t rat ion of I in a dose of 250 m g / k g  for one week. Under these experimental  conditions, II in a 
dose of 5 m g / k g  did not have a protect ive effect, and af ter  the administrat ion of II was stopped, all the animals 
died of the developing atrophy of the adrenals .  

Thus, our investigations showed that I is an inhibitor of the function of the adrenal cor tex and not a s t im-  
ulator, as was descr ibed ea r l i e r  [18, 19]. The degree of damage to the adrenals depends onthe dose ofthe p rep -  
aration. Since a dose of I of 250 m g / k g  fits into the range of doses used as chemotherapeut ic  doses for  the 
t rea tment  of experimental  infections induced by various pathogens [19, 28, 29], it may  considered that I is a 
potentially hazardous drug with respec t  to its injurious action on the adrenals .  In the clinic the use of I is 
l imited to a dose of 10 m g / k g  per  day. Such a use of it evidently has no damaging effect on the adrenal cortex; 
however,  it should be kept in mind that in the case of an overdose of the prepara t ion  its toxic action on the ad- 
renals  is possible.  The use of II as an agent for  replacement  therapy significantly reduces the injurious effect 
of I on rat  adrenals .  
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