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After  a single injection of hydrocor t i sone  into r a t s  the s e r u m  concentra t ion of v e r y  low density 
l ipoprote ins  increased ,  but a f t e r  repea ted  injections the s e r u m  level  of ve ry  low density,  low 
density,  and high density l ipoprote ins  all  inc reased .  Lipoprote ins  with d < 1.063 g / m l  had an in- 
h ibi tory action on s te ro id  hormone  production by r a t  adrena ls  in vi tro.  
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Mechanisms  linking " s t r e s s , "  the onset  of hyper l ipopro te inemia ,  and the development  of i schemic  h e a r t  
d i sease  a r e  being ac t ive ly  invest igated at the p resen t  t ime  [5, 6, 8, 11, 12]. An excess ive  s t r a in  on the CNS 
[10] or  prolonged adminis t ra t ion  of g lucocor t icoids  to an imals  [3, 7, 12, 16] leads to an inc rease  in the s e r u m  
concentra t ion of low densi ty l ipoproteins  (LDLP) and ve ry  low density l ipoproteins  (VLDLP). However ,  in pa-  
t ients  with a t h e r o s c l e r o s i s  [2], and also in an imals  kept for  a long t ime  on an a therogenic  diet [18], a d r e n a l c o r -  
t ical  function in some ca se s  is d e p r e s s e d  despi te  the exis tence of ma rked  hyper l ipopro te inemia .  

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

Expe r imen t s  were  c a r r i e d  out on female  Wis tar  r a t s  weighing 180-200 g. Cor t i so l  was  injected in t ra -  
per i toneal ly  in a dose of 2.5 mg/100 g body weight once only, or in a dose of 1.25 mg/100 g body weight daily 
for 5 days.  The blood s e r u m  l ipoprotein spec t rum was de te rmined  2.5 h a f te r  injection of the hormone by the 
method descr ibed  ea r l i e r  [9]. P r e p a r a t i v e  isolat ion of l ipoprote ins  was c a r r i e d  out by disk e l ec t ropho re s i s  in 
blocks of po lyacry lamide  gel  p r epa red  by the method of Davis  [17], followed by e lec t rophore t i c  elution of the 
l ipoprotein f rac t ions .  The mold for the concentra t ing gel had two project ions  of di f ferent  lengths,  as a r e su l t  
of which a f te r  the end of polymeriza t ion ,  hollows of different  capaci ty  were  obtained in the gel. Into the f i r s t  
of these hollows 0.05 ml of s e r u m  stained with Sudan black was poured as  the s tandard,  and 6 ml of a mix ture  
of s e r u m  with g lycero l  in the ra t io  of 10 : 1 was poured in a layer  into the l a rge r  hollow. E l ec t ropho re s i s  was 
c a r r i e d  out with a c u r r e n t  of 10 m A / c m  2 for 2.5 h. The block of gel was then taken f rom the appara tus  and 
a r e a s  of gel requi r ing  ext rac t ion  were  de te rmined  f rom the position of the s tained f rac t ions .  These  a r e a s  we re  
cut into smal l  p ieces  measu r ing  2-3 cm ~ and t r a n s f e r r e d  to spec ia l  cuvet tes  for e lec t rophore t i c  elution, filled 
with T r i s - g l y c i n e  buf fe r ,pH 8.3. Special  invest igat ipns showed that in the cour se  of 3 h with an initial  cu r r en t  
of 20 m A / c m  2 prac t ica l ly  all the dye bound with the l ipoprote ins  pas sed  f rom the gel into the cel lophane bags  
suspended on the bottom of the cuvet tes .  After  the end of elution dialysis  was c a r r i e d  out for 24 h against  0.1 M 
phosphate buffer ,  pH 7.4, at a t e m p e r a t u r e  of 3-5~ The final concentra t ion of l ipoprotein in the incubated 
samples  of  adrenal  s l i ces  was 0.5-1.5 m g / m l  medium. Steroidogenesis  was a s s e s s e d  f rom l l - h y d r o x y c o r t i -  
cos te ro id  ( l l -HCS)  production per  100 mg per  hour.  Incubation was c a r r i e d  out in a Warburg  appara tus  in 
K r e b s - R i n g e r - p h o s p h a t e  buffer ,  pH 7.4, for 1.5 h. The ra t io  between l l - H C S  production in the exper imen ta l  
(with the addition of  l ipoproteins) and in the control  s e r i e s  (without l ipoproteins)  was calcula ted in per cent. 
The ACTH was added in a dose of 200 mill iunits  to 1.5 ml of incubation mixture .  
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TABLE 1. Effec t  of  Cor t i so l  on Se rum Lipopro te in  S p e c t r u m  of Rats  (M :~ m) 

Experimental conditions VLDLP LDLP HDLP z HDLP 3 

1, Before injection (15) 

2. Single injection of cortisol (18) 

3. Repeated injection of eortisol (10) 

0,017-----0,001 

0,020+0,001 

0,022~0,002 

0,061.-0,002 

0,059-- 0,002 

0~071.-0,003 

0,029m0,001 

0,029• 

0,030_--_0,009 

0,0~4.-0,001 

0,026.-0,002 

0,032--0,002 

P2-1 <0,05 
P3-1 <0,05 
P3-2 >0,05 

Legend.  1) Resu l t s  given in opt ica l  densi ty  units.  
p a r e n t h e s e s .  

I 
> 0,05 > 0,05 ] > 0,05 
<0,05 > 0,05 I <0,05 
<0,05 >0,05 <0,05 

2) Number  of an imals  shown in 

TABLE 2. 

Vitro 

Lipoprotein 
fraction 

CM 
VLDLP 
LDLP 
HDLP z 
HDLP s 

Effec t  of Blood Se rum Lipopro te ins  on S te ro idogenes i s  in Ra t  Adrena l s  in 

Adrenals of con- Adrenals of con- IAdrenals of fast- Adrenals of fast- 
trol rats + LPS ing rats + LPS trol rats + LPC ling rat s + LPC 

74** (8) 
80** (10) 
73*** (10) 
87 {9) 
9l (10) 

81"* (7) 
81" (7) 
81" (7) 
103 (7) 
1ol (7) 

73* (6) 
72** (6) 
83* (6) 
108 {6) 
113 (6) 

71"* (6) 
78** (6) 
98 (6) 

11l (6) 
105 (6) 

Adrenals of con- 
trol rats + ACTH + 
+ LPC 

96 (6) 
81" (6) 
89* (6) 
lO0 (6) 
106 (6) 

Legend.  1) LPC) l ipopro te ins  of  con t ro l  r a t s ;  LPS) l ipopro te ins  of  r a t s  subjec ted  to 
s t r e s s .  2) Number  of e xpe r i m e n t s  in pa r en the se s .  3) One a s t e r i s k  P < 0.05, two P < 
0.01, t h r e e  P < 0.001. 

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

A single in ject ion of  c o r t i s o l  (TABLE 1) caused  the s e r u m  V L D L P  level  of the r a t s  t o  r i s e .  Dur ing  p r o -  
longed admin i s t r a t i on  of the h o r m o n e ,  bes ides  an i n c r e a s e  in the V L D L P  concen t ra t ion ,  an i n c r e a s e  a lso  was  
o b s e r v e d  in the l eve l s  of LDLP and high densi ty  l ipopro te ins  (HDLP3). 

An i n c r e a s e  in the VLDLP concen t r a t i on  under  the influence of  g lucoco r t i co ids  was o b s e r v e d  p rev ious ly  
[3, 6, 7, 12, 16]. C o r t i c o s t e r o i d s  a r e  c o n s i d e r e d  to induce hype r l i pop ro t e inemia  by s t imula t ing  VLDLP f o r m a -  
t ion in-the hepa tocy t e s  [19]. T h e  absence  of an i n c r e a s e  in the HDLP concen t r a t i on  af ter  a s ingle  inject ion of 
co r t i so l  but an i n c r e a s e  in the i r  level  dur ing pro longed  admin i s t r a t i on  of  the h o r m o n e  may  be the r e s u l t  of 
t r a n s f o r m a t i o n  of VLDLP into L D L P  [3]. The d i s c o v e r y  of an i n c r e a s e  in the f a s t e s t  l ipopro te in  f r a c t i o n  
(HDLP3) is of cons i de r a b l e  i n t e r e s t .  

In the next e x p e r i m e n t s  the ac t ion of  d i f fe ren t  s e r u m  l ipopro te in  f r ac t ions  on s t e ro idogenes i s  in the 
ad rena l s  was s tudied in v i t ro  (Table 2). The addit ion of  " n o r m a l "  l ipopro te ins  to the ad rena l s  of the con t ro l  
an imals  changed l l - H C S  produc t ion .  C h y l o m i c r o n s  (CM), V L D L P ,  and LDLP,  i .e . ,  l ipopro te ins  with d < 1.063 
g / m l ,  had an inhib i tory  act ion.  HDLP had v i r tua l ly  no effect  on l l - H C S  product ion .  

The inhibi tory  ac t ion o f /3 -1 ipopro te ins  i so la ted  f r o m  the blood s e r u m  of an ima l s  exposed  to s t r e s s  on 
l iver  and musc l e  hexokinase  is known f r o m  the l i t e r a tu r e  [1, 4, 13]. It is c o n s i d e r e d  that  under  these  c i r c u m -  
s t ances  the quanti ty of c o r t i c o s t e r o i d s  t r a n s P o r t e d  i n t h e  compos i t ion  of  /3-1ipoproteins is i n c r e a s e d  [1, 4]. No 
apprec i ab le  amounts  of  c o r t i c o s t e r o i d s  could  be found by t h i n - l a y e r  c h r o m a t o g r a p h y  in the tota l  L D L P  and 
VLDLP iso la ted  f r o m  50 ml of  human  and r a t  blood s e r u m .  

The  addit ion of  l ipopro te ins  f r o m  r a t s  exposed  to s t r e s s  ( swimming  for  3 h) to the incubat ion media  of  the 
ad rena l s  gave an effect  s i m i l a r  to the ac t ion  of  s e r u m  l ipopro te ins  of  the con t ro l  an ima l s .  Cons ide r ing  the 
poss ib i l i ty  of  a d i f fe rence  in the " sens i t i v i t y"  of the ad rena l s  depending on the phys io log ica l  s ta te  of  the an imal ,  
inves t iga t ions  w e r e  c a r r i e d  out on the ad rena l s  of  an ima l s  exposed to s t r e s s  ( s t a rva t ion  for  48 h) and a l so  with 
the addit ion of  ACTH. In this  s e r i e s  of e x p e r i m e n t s  all the f r ac t ions  of  l ipopro te ins  with d < 1.063 g / m l  had an 
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inhibitory action which was independent of the original  physiological  s ta te .  It is in teres t ing  to note that in this 
s e r i e s  the LDLP had only a weak tendency toward act ivat ing l l - H C S  production by the adrena l s .  

These  r e s u l t s  a re  evidence of a poss ib le  r egu la to ry  effect  of  the l ipoprote ins  on ad renoeor t i ca l  function. 
The concre te  m e c h a n i s m s  of this regulat ion have not been explained. It is l ikewise not c l ea r  whether  this 
effect  t akes  place in the whole o rgan i sm.  The depress ion  of s t e ro idogenes i s  by l ipoprote ins  with d < 1.063 
g / m l  may perhaps  be connected with the i r  action on hexokinase ,  which leads to the inhibition not only of g lycoly-  
s is ,  but also of the pentose cycle ,  the main source  of NADPH. Inhibition by LDLP and VLDLP of cho les t e ro l  
b iosynthes is  in human f ibroblas t s ,  in which the act ivi ty  of f i -hydroxy- f i -me thy lg lu ta ry l -CoA reduc tase  is in- 
hibited [14, 15], is a noteworthy fact.  The p re sence  of feedback between blood l ipoproteins  and glucocor t icoids  
p rov ides  an explanation for the dec r ea s e  in ad renocor t i ca l  act ivi ty  in some cases  where  marked  hyper l ipopro -  
te inemia  exis ts  in patients with a t h e r o s c l e r o s i s  and in an imals  kept on an a therogenic  diet. 
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