
m a r r o w  cel ls  of 8 -month-o ld  r a d i o c h i m e r a s  were  v i r tua l ly  ent i re ly  of donor origin,  whereas  about 50% of the 
bone m a r r o w  cel l s  f rom the 2 -month-o ld  he tero topic  graf t s  were  of r ec ip ien t  origin,  in a g r e e m e n t  with r e su l t s  
obtained by other  w o r k e r s  [6]. 

All contro ls  of speci f ic i ty  of the immunof luorescence  reac t ion  were  posi t ive,  i .e. ,  the f ibroblas ts  and 
h is t iocy tes  did not f luoresce  in the control  r eac t ions .  The r e s u l t s  of the immunof luorescence  tes t  indicate that  
bone m a r r o w  f ib rob las t s  a r e  h is togenet ica l ly  independent of macrophage -h i s t iocy te s  and hematopoie t ic  cel ls .  
In fact,  al l  f ib rob las t s  in cell  cu l tures  f r o m  r a d i o c h i m e r a s  bound antibodies against  H-2 antigens of (CBA • 
C57BL/6)F 1 r ec ip ien t s  but no h is t iocy tes  did so. All bone m a r r o w  f ibroblas ts  of the r a d i o c h i m e r a s  we re  thus 
of r ec ip ien t  or igin  and all the h is t iocytes  of donor origin.  All f ib roblas t s  growing f rom cel ls  of the heterotopic  
graf t s  were  of donor origin,  whereas  80~ of the h is t iocytes  were  r e c i p i e n t ' s  ce l ls  and 20% donor ' s  ce l l s .  
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In albino r a t s  kept without water  r eac t ions  for acid mucopolysacchar ides  in the in te rs t i t ia l  t i s -  
sue of the dis ta l  pa r t  of the inner zone of the rena l  medulla r ema ined  highly s table  in exper i -  
ments  c a r r i e d  out under conditions of higher r e l a t ive  a tmosphe r i c  humidity.  
KEY WORDS: rena l  medulla;  in te rs t i t ia l  t issue;  acid mucopolysacchar ides .  

Dry feeding expe r imen t s  on r a t s  have shown that the morphological  p ic ture  of the inner zone of the rena l  
medulla  differed cons iderably  depending on the re la t ive  a tmospher i c  humidity~ Cor rec t ions  thus had to be in- 
t roduced to the morphologica l  p ic ture  of the r ena l  medulla  descr ibed  by the wr i t e r  prev ious ly  [2, 3], given the 
concentra t ion c h a r a c t e r  of d iu res i s  in r a t s .  

The object  of this invest igat ion was to study the dis tr ibut ion of acid mucopolysacchar ides  (AMPS) in the 
rena l  medulla  of albino r a t s  during dry feeding at different  levels  of r e l a t ive  a tmospher i c  humidity (w). 

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

Male r a t s  weighing 250-300 g were  kept in single cages  at 20-22~ without water ,  with an excess  of dry 
food (cerea ls ) ,  with a wa te r  content of 4 .8-5~.  The 100 r a t s  of group 1 were  kept in a r e l a t ive  humidity of 
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Fig.  1o Scheme of d i s t r ibu t ion  of AMPS in r ena l  medul la  of r a t s .  
Group 1 : t = 2 0 - 2 2  ~ , r =80-90%. Group 2: t = 2 0 - 2 2  ~ , ~ = 60- 
70%. Top row is exper iment ,  bottom row control .  A) Outer zone; 
B) inner zone. S t r ips :  I) outer;  II) middle;  III) apex. C losenes s  
of shading r e f l e c t s  in tens i ty  of r eac t ion  for d ia lyzed  iron in d i f fe r -  
ent zones and s t r i p s  of medul la .  

80-90%, and four r a t s  ac ted as the control .  The 24 r a t s  of group 2 were  kept  in a r e l a t i v e  humidi ty  of 60-70%, 
and five r a t s  s e rved  as  the control .  The r a t s  we re  decap i ta ted  f rom 4 to 12 days l a t e r .  The kidneys  we re  
fixed in 10% acid  fo rmal in  at 4~ Blocks  containing the cen t r a l  pa r t  of the medul la  were  embedded in paraff in  
wax and s e r i a l  sec t ions  were  cut in two mutual ly  pe rpend icu la r  planes:  p a r a l l e l  and pe rpend icu la r  to the long 
axis  of the py ramid .  The sec t ions  we re  s ta ined  with h e m a t o x y l i n - e o s i n ,  p icrofuchs in ,  Heidenha in ' s  i ron hema- 
toxylin,  Heidenhain ' s  azan,  and the combined r e a c t i o n  of R i t t e r  and Oleson, with s a l i v a r y  a m y l a s e  and t e s t i c u l a r  
hya lu ron idase  con t ro l s .  

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

The r a t s  in the exper imen ta l  groups continued to excre te  ur ine  for not more  than 4 days.  At the same 
t ime  the an ima l s  los t  i n t e re s t  in the food, became d is inc l ined  to move and a g g r e s s i v e ,  and the i r  ha i r  was un- 
t idy.  The i r  mucous m e m b r a n e s  were  d ry  and developed u l c e r s  af ter  8 days~ At autopsy the blood was thick and 
dark ,  the t i s s u e s  flabby and dry,  and the in tes t ine  and u r ina ry  b ladder  were  empty.  

Dis t r ibu t ion  of AMPS in In t e r s t i t i a l  T i s sue .  The intensi ty  of the r eac t i on  for AMPS in the outer  s t r i p  of 
the inner zone of the medulla  r e m a i n e d  unchanged in both groups of an imals  (Fig.  1). In t r a n s v e r s e  sec t ions  
through the middle  s t r ip  of the inner zone in the an imals  of group 1 AMPS cons i s t ed  of m a s s e s  of l a rge  g ranu les  
in the r a y s  of the de l t a - shaped  a r e a s  of i n t e r s t i t i a l  t i s sue  sepa ra t ing  the thin l imb of Henle ' s  loop and the co l -  
lec t ing tubule.  Ha le -  and PAS-pos i t i ve  s t r u c t u r e s  of the i n t e r s t i t i a l  t i s sue  had ~ e r y  dis t inct  boundar ies .  In the 
an ima l s  of gToup 2 smal l  e longated g ranu les  of AMPS r e m a i n e d  in the middle  s t r i p  of the inner  zone, p a r a l l e l  
to the long axis  of the nuclei  of the i n t e r s t i t i a l  ce l l s .  The densi ty  of these  g ranu les  va r i ed .  They were  a r -  
ranged  in groups  in c lose  contact  with the co l lec t ing  tubules and the epi the l ium cover ing  the papi l lae .  As the 
durat ion of the exper iment  i nc rea sed ,  a c l e a r  tendency was obse rved  for them to i n c r e a s e  in number  and den- 
s i ty .  The r eac t ion  for d ia lyzed i ron was pa r t ly  p r e s e r v e d  even in the l a t e s t  s tages  of the expe r imen t  in the in- 
t e r s t i t i a l  t i s sue  of the d i s ta l  por t ion of the inner zone of the medul la  (apex) in the an imals  of group 1 (Fig.  2a). 
L a y e r s  of AMPS, cons ide rab ly  r educed  in in tensi ty  and apparen t ly  f ragmented ,  exposing a r e a  of PAS-pos i t i ve  
basement  m e m b r a n e s  and the i r  p ro jec t ions  into the i n t e r s t i t i a l  t i s sue .  In 12 of the 13 an ima l s  in group 2, af- 
t e r  8 days of dry feeding, the r e a c t i o n  for AMPS d i sappea red  comple te ly  f rom the i n t e r s t i t i a l  t i s sue  of the 
apex (Fig.  2b). The v e s s e l s  of the inner zone of the medul la  in both groups  of r a t s  on a dry  diet  were  d i la ted  
and gave the i n t e r s t i t i a l  t i s sue  a honeycomb appea rance .  The endothelium was high and the lumen of the ve s -  
se l ,  f i l led with blood, r e s e m b l e d  a broken sp i r a l  in appearance .  Because  of swell ing of the endothel ium sec -  
t ions pass ing  through the hydra ted  a r e a s  of endothel ium could give the i m p r e s s i o n  of an empty space  in the 
lumen of the ve s se l .  The p l a sma  in the lumen of the v e s s e l s  in this  zone was PAS-pos i t i ve  and s ta ined dark ly  
with p i c r i c  acid,  eosin,  i ron  hematoxyl in ,  and ani l ine  blue. Somet imes  a r e a s  of p l a sma  with a pos i t ive  r eac t i on  
for  AMPS appea red .  In the middle  s t r i p  of the inner  zone in some v e s s e l s  e r y t h r o c y t e s  fo rmed  " rou leaux"  of 
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Fig. 2. In te rs t i t i a l  t i s sue  of apex of r ena l  medulla  of albino r a t s .  Dry  feeding for 
12 days: a) ~ = 80-90~ (group 1); b) r = 60-70~c (group 2). R i t t e r - O l e s o n ,  objec-  
t ive 40 •  

dif ferent  lengths,  becoming denser  toward the apex, and the quantity of p l a sma  in the lumen was sma l l .  Other  
v e s s e l s  contained p l a sma  among which s epa ra t e  e ry th rocy tes  could be dist inguished. In the cap i l l a r i e s  of the 
" r e t e  mi rab i l e  '~ at  the apex of the papil la the dis t r ibut ion of e ry th rocy te s  and p lasma  was more  uniform.  No 
di f ference  was found in the his tological  p ic ture  of the mic roc i r cu la t ion  in the an imals  of groups 1 and 2. 

Two types  of abnormal i t i e s  of the morphologica l  p ic ture  of concentra t ion d iures is  could be dist inguished 
in the medul la :  a) highly individual abnormal i t i e s  found in pa r t i cu la r  an imals  and obse rved  also in the control  
r a t s ,  b) the p r e s e n c e  of a r e s idua l  r eac t ion  for AMPS in the in te rs t i t ia l  t i s sue  of the apex of the rena l  medulla 
of an imals  kept on a dry  diet  and in a high re la t ive  a tmospher ic  humidity (80-90%) but the absence  of this r e a c -  
t ion in an imals  kept without water  and in a r e l a t ive  humidity of 60-70~c. 

At a t e m p e r a t u r e  of 21~ and with mean values  of ~ (65 and 85~) the weight of water  vapor  in 1 cubic m e -  
te r  of a i r  (absolute humidity) is 13 �9 10 -3 and 17 �9 10 -3 kg re spec t ive ly .  It may natura l ly  be a s sumed  that the dif- 
fe rence  of 4 .10  -3 kg wa te r  v a p o r / m  3 a i r  (amounting to more  than 23~ of the second figure quoted) is a s ignif-  
icant fac tor  for r a t s  kept  in a s ta te  of acute water  deprivat ion.  

The deviat ions or ,  more  accura te ly ,  the di f ference between the r e su l t s  of the two groups of exper iments ,  
mus t  in the w r i t e r ' s  view be linked with the loss  of wa te r  by the an imals  in thermoregula t ion .  With a higher  
mo i s tu re  content in the a t m o s p h e r e  (for the t e m p e r a t u r e  range  f rom 20 to 22~ the heat  output of the animal  
is higher  and, cor respondingly ,  the loss  of water  in the rmoregu la t ion  is reduced.  

These  r e s u l t s  conf i rm once again Gine t s insk i i ' s  view [1] of  the ex t rao rd ina ry  sensi t iv i ty  of the po lysac-  
char ide  s y s t e m  of the r ena l  medulla  to fac tors  changing the water  balance of the body. It follows f rom these  
r e s u l t s  that  a tmospher i c  humidi ty af fec ts  the dis t r ibut ion of AMPS in the inner zone of the renal  medulla of r a t s  
kept on a dry  diet but has  no apprec iab le  effect  on the dis t r ibut ion of AMPS in an imals  with an ord inary  intake 
of food and wa te r .  
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