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I t  is k n o w n  t h a t  inosi tol  h e x a p h o s p h a t e  ( IHP) ,  t h e  
s t ronge r  effector,  changes  t he  r edox  p o t e n t i a l  of ferric-  
fer rous  hemog lob in  7 a n d  also changes  the  c o n f o r m a t i o n  of 
m e t h e m o g l o b i n  s. Since 2 ,3 -DPG,  t h o u g h  weaker  t h a n  
I H P  as a n  effector,  is also s h o w n  to change'- t he  r edox  
p o t e n t i a l  of t he  same  s y s t e m  s , i t  is l ike ly  t h a t  t h e  con-  
f o r m a t i o n  of m e t h e m o g l o b i n  is changed  b y  2 ,3 -DPG.  A 
p laus ib le  e x p l a n a t i o n  for t he  acce le ra t ion  m a y  be a t t r i -  
b u t e d  to t he  increase  in r e a c t i v i t y  of ascorbic  acid w i t h  
m e t h e m o g l o b i n ,  wh ich  is fac i l i t a ted  b y  t he  change  of 
c o n f o r m a t i o n  of the  l a t t e r  due  to the  b i n d i n g  of 2, 3-DPG.  
However ,  de ta i l ed  m e c h a n i s m  of t h e  r eac t i on  r e m a i n s  to  
be clarif ied.  

These  resu l t s  sugges t  t h a t  2, 3 -DPG affects  t he  r a t e  of 
m e t h e m o g l o b i n  r educ t i on  in i n t a c t  red ceils, especial ly  

w h e n  ascorbic  acid is appl ied  to p a t i e n t s  suffer ing f rom 
h e r e d i t a r y  m e t h e m o g l o b i n e m i a .  Th i s  is cons i s t en t  w i t h  t he  
r epo r t  10 t h a t  t he  h igh ly  increased  c o n t e n t  of 2, 3 -DPG in 
r ed  ceils of h e r e d i t a r y  m e t h e m o g l o b i n e m i a .  
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Summary, The  role of r ena l  h y d r o d y n a m i c s  on  rena l  depos i t ion  of i m m u n e  complexes  was e v a l u a t e d  in acute  s e rum 
sickness.  Us ing  i.v. r ad io labe l led  an t igen  in r a b b i t s  u n d e r  a v a r i e t y  of h y d r o d y n a m i c  a l t e ra t ions ,  these  s tud ies  sugges ted  
t h a t  a l t h o u g h  i n t r a r e n a l  h y d r o d y n a m i c s  inf luence  rena l  depos i t ion  of i m m u n e  complexes  fac tors  o the r  t h a n  i n t r a r e n a l  
h y d r o s t a t i c  p ressure  m a y  be  i m p o r t a n t .  

I t  is well  recognized t h a t  c i rcu la t ing  a n t i g e n - a n t i b o d y  
i m m u n e  complexes  depos i t  in t issues,  p a r t i c u l a r l y  vas-  
cu la r  m e m b r a n e s ,  r e su l t ing  in a n  i n f l a m m a t o r y  i n j u r y  
t h r o u g h  a c t i v a t i o n  of c o m p l e m e n t  4. I m m u n e  complex  
g lomeru loneph r i t i s  has  been  s tud ied  ex tens ive ly  b y  m e a n s  
of t h e  acu te  s e r u m  sickness modelS;  h o w e v e r  t h e  e f fed ts  
of r ena l  h y d r o d y n a m i c s  on i m m u n e  complex  depos i t ion  
h a v e  n o t  been  well  defined.  GERMUTH et  al. 6 r epo r t ed  t h a t  
r ena l  h y d r o d y n a m i c s  were a d e t e r m i n a n t  of t he  si te  of 
depos i t ion  a n d  i n j u r y  caused  b y  complexes .  These  in- 
ve s t i ga to r s  sugges ted  t h a t  c l amping  of t he  rena l  a r t e r y  or 
l iga t ion  of t he  u re t e r  induced  t he  morpho log ica l  a n d  im- 
munoh i s to log ica l  dif ferences  in t he  k idneys  in s e rum 
sickness,  and  t h e y  p o s t u l a t e d  t h a t  these  differences  are 
s e c o n d a r y  to  t he  differences of i m m u n e  complex  deposi-  
t i o n ;  however ,  t h e y  did  n o t  q u a n t i t a t e  t he  a m o u n t  of 
i m m u n e  complexes  wh ich  were deposi ted .  

Materials and methods. H u m a n  se rum a l b u m i n  (HSA) 
was label led  w i t h  I t25 b y  t he  c h l o r a m i n e - T  m e t h o d s  as 
desc r ibed  b y  McCoNAHEu a n d  DIXON 7. Ten  3 kg r a b b i t s  
were in jec ted  i.v. w i t h  I * H S A  250 mg/kg.  On t he  same 
d a y  10 m l / k g  H S A  in F r e u n d ' s  comple te  a d j u v a n t  was 
in j ec t ed  s.c. to  ensure  an  i m m u n e  response.  Blood sam-  
ples were t a k e n  a t  f r equen t  i n t e rva l s  f rom tile cen t r a l  ear  
a r t e r y  us ing  b u t t e r f l y  scalp ve in  needles  and  asept ic  
t echn ique .  Blood was al lowed to  c lot  a t  37 ~ for 2 h. The  
c lo t t ed  b lood  was cen t r i fuged  a t  2,000 r p m  a n d  t he  se rum 
was decan ted .  P ro t e in  f rom 1 ml  of s e rum was p rec ip i t a t ed  
in  10% t r i ch lo race t i c  acid (TCA), w a s h e d  b y  cen t r i fuga-  
t ion  a n d  c o u n t e d  to d e t e r m i n e  t o t a l  s e rum I * H S A . I * H S A  
complexed  w i t h  a n t i b o d y  was d e t e r m i n e d  b y  t he  a m m o -  
n i u m  su l fa te  p r e c i p i t a t i o n  t e c h n i q u e  of FARR s us ing  
f resh  non - r e f r i ge ra t ed  serum.  2 days  a f te r  a d m i n i s t r a t i o n  
of a n t i g e n  t he  an ima l s  were d iv ided  in to  5 groups  w i t h  2 
a n i m a l s  in  each  group.  G r o u p  I :  cont ro l s  wh ich  rece ived  
no  h y d r o d y n a m i c  man i pu l a t i ons .  G r o u p  I I :  t he  r i g h t  
r ena l  ve in  was l igated.  Group  I I I  : t h e  left  rena l  ve in  was 
l igated.  Group  I V  : t i le r i g h t  u re te r  was  l igated.  G r o u p  V : 

t he  left  u r e t e r  was  l igated.  Blood was o b t a i n e d  for detec-  
t i on  of I * H S A  or  I * H S A  i m m u n e  complexes .  The  an ima l s  
were sacr i f iced on  t he  16 th  day ,  a t  wh ich  t i m e  t he  k idneys  
were r e m o v e d  a n d  s tud ied  b y  l igh t  and  immunof luo res -  
c en t  mic roscopy  a f te r  t h e i r  r a d i o a c t i v i t y  h a d  been  
measured .  The  m e t h o d  of i m m u n o f l u o r e s c e n t  mic roscopy  
has  been  descr ibed  p rev ious ly  9. 

Results. Free  I * H S A  was de t ec t ed  in t he  se rum un t i l  
d ay  8. Fo l lowing  t h i s  t i m e  I * H S A  i m m u n e  complexes  
were de t ec t ed  in t he  serum.  On t h e  15th  day,  t he  d a y  
pr io r  to  sacrifice, no  free I * H S A  or I * H S A  i m m u n e  com- 
plexes  were de t ec t ed  in t he  serum.  

Depos i t s  of r a b b i t  IgG, C3, a n d  H S A  were de tec ted  in 
b o t h  k idneys  of all animals .  K idneys  sub jec ted  to  u re t e r a l  
l iga t ion  were h y d r o n e p h r o t i c  whereas  those  sub jec t ed  to  
rena l  ve in  l iga t ion  were sclerotic.  

Discussion. R e n a l  h y d r o d y n a m i c  forces h a v e  been  
sugges ted  to p l a y  a role in  depos i t ion  of c i rcu la t ing  im- 
m u n e  complexes  1~ Increase  a r t e r i a l  b lood pressure  pre-  
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Radioactivity of kidneys 

Group Right Left 

I Control 1.430/rain 1.574/min 
Control 1.569/rain 1.594/min 

II R. renal vein ligation 17.193/min 2.947/min 
R. renal vein ligation ll.534/min 6.097/min 

III L. renal vein ligation 2.003/mill 17.662/min 
L. renal vein ligation Died 

IV R. ureter ligation 2.137/min 2.080/min 
R. ureter ligation Died 

V L. ureter ligation 8.425/rain 8.700/min 
L. ureter ligation 4.227/min 4.786/min 

sumably  facil i tates glomerular  deposi t ion of immune  com- 
plexes. I m m u n e  complexes  localize in areas of greates t  
turbulence.  The capillaries of the  glomerular  t u f t  located 
be tween  2 arterioles are subject  to 4 t imes  higher  blood 
pressures than  o ther  capi l lary beds, being unopposed by  
any  pressure f rom surrounding tissues since the  glomerular  
t u f t  lies wi th in  B o w m a n ' s  space. The blood flow to the  
k idney  represents  a large percentage of the  cardiac out-  
put.  Decrease in renal  ar ter ia l  pressure as in eoarc ta t ion of 
the  aor ta  or increase in pressure in Bowman ' s  space as in 
hydronephrosis ,  has repor ted ly  been associated wi th  in- 

hibi t ion of deposi t ion of circulat ing immune  complexes  
and inhibi t ion of deposi t ion of c i rculat ing immune  com- 
plexes and arteri t is .  Conversly,  hyper tens ion  has been 
suggested to increase the  sever i ty  of these lesions due to 
the  increase pressure in glomerular  capillaries. However ,  
evidence for an ac t ive  process of deposi t ion of i m m u n e  
complexes  related to vasoac t ive  amines,  and several  
media tors  of in f l ammat ion  has been well documented  10. 

I t  has been suggested by  GERMUTH et  al. 6 t h a t  t i le high 
hydros ta t ic  pressure wi th in  the  arterial  sys tem and glo- 
meru lar  capi l lary bed m a y  be responsible for the  unique 
suscept ibi l i ty  of these tissues to the  pene t ra t ion  and 
local izat ion of pa thogenic  soluble i m m u n e  complexes  
and the  deve lopment  of glomerulonephri t is .  If  this  hypo-  
thesis were correct,  reduct ion  in renal hydros ta t ic  pressure 
produced by constr ic t ing the  main renal  a r te ry  or inter-  
ference wi th  renal  f i l t ra t ion produced by  l igat ion of a 
ure ter  should inhibi t  the  glomerular  local izat ion of com- 
plexes and should reduce or  abolish the  deve lopment  of 
glomerulonephri t is .  Our s tudy  demons t ra ted  t h a t  renal  
vein  l igat ion is associated wi th  increased deposi t ion of 
immune  complexes,  p robably  due to increased hydros ta t ic  
pressure on the  g lomerular  capillaries;  however ,  ureteral  
l igat ion failed to produce significant  differences in i m m u n e  
complex  deposi t ion be tween the  two kidneys.  

The use of radiolabelled ant igen is a sensi t ive me thod  of 
quan t i t a t i ng  local izat ion of immune  complexes.  Factors  
o ther  t han  renal  capi l lary hyper tens ion  should be con- 
sidered in analyzing the  reasons for preferent ia l  deposi- 
t ion of immune  complexes in the  renal  g lomerular  capil- 
laries. 
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Summary. The subcellular dis t r ibut ion of main steroids (pregnenolone, progesterone, corticosterone) and of cholesterol 
- this last af ter  correct ion according to exchanges occuring dur ing differential  centr i fugat ion - is presented in the  
ra t  adrenal  cortex. The dis t r ibut ion pa t te rns  are not  necessarly the  same as established according to the  localizat ion 
of hydroxy la t ing  enzymes.  

The  present  accepted metabol ic  p a t h w a y  of steroido- 
genesis in the  m a m m a l i a n  adrenal  cor tex  2 suggests a 
cont inuous m o v e m e n t  of the  steroid molecule be tween 
dif ferent  in t racel lular  compar tments .  This scheme was 
established according to the  subcellular  local isat ion of 
di f ferent  hydroxy la t ing  enzymes.  Apparen t ly  there  is 
l i t t le  in format ion  concerning the  cort icosurrenal  sub- 
cellular d is t r ibut ion  of the different  steroids. Howeve r  it  
is as impor t an t  in this  metabol ic  scheme as the  different  
enzymat ic  systems. 

The  purpose of the  present  paper  is to establish the  
subcel lular  d is t r ibut ion  of 3 impor t an t  steroids (pregneno- 
lone, progesterone and corticosterone) and of cholesterol  
in the  ra t  adrenal  cortex.  These results are compared  wi th  
the  subcellular  d is t r ibut ion  of the  organelles as defined 
morphological ly,  morphomet r i ca l ly  and chemical ly  after  
different ial  centr i fugat ion.  

HOLZBAUER 3 was the  first  to approach this  problem. 
W e  agree wi th  her  conclusions, b u t  never theless  obta ined 
some different  results. This  m a y  be due to main ly  
technical  differences:  we dis t inguished an in te rmedia te  
(IM) fract ion be tween  mi tochondr ia l  (MITO) and micro-  

somal  (Micr) f rac t ion;  the  absence of high esterified 
cholesterol  level in the  pos tmicrosomal  superna tan t  (Snt) 
indicates  good l iposomal (Lip) recovery;  sys temat ica l  
morphological  and morphomet r ic  control  of subcellular 
fract ions was made.  Las t ly  we give results  ob ta ined  only 
f rom rats,  the  cholesterol  con ten t  and metabo l i sm being 
different  in adrenals  which conta in  large amount s  of 
esterified cholesterol (rat, guinea-pig, etc.) in comparison 
wi th  those conta in ing exclusively  free cholesterol  (beef, 
ewe, etc.) 4. 
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