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c o m p o n e n t  occurs  a t  t he  l y m p h  cap i l l a ry  wall,  s ince 
these  capi l lar ies  lack a c o n t i n u o u s  b a s e m e n t  m e m b r a n e ,  
a n d  accord ing  to  COURTICE ~ do n o t  p r e s en t  an  ef fec t ive  
ba r r i e r  to  en t e r i ng  a l b u m i n .  T h u s  i t  would  a p p e a r  t h a t  
t h e  m a j o r  fac to r  w h i c h  slows t he  equ i l i b r a t i on  of a l b u m i n  
b e t w e e n  p l a s m a  a n d  l y m p h  is t he  l imi ted  p e r m e a b i l i t y  of 
t he  p e r i t u b u l a r  cap i l l a ry  m e m b r a n e .  

Since ta~b is e q u i v a l e n t  to  a r a t io  of t he  a l b u m i n  pool  (A) 
d iv ided  b y  t he  r a t e  of passage  of a l b u m i n  t h r o u g h  th i s  

pool  (F) (i.e. talb = A/F) ,  a change  of ~a~b m a y  be  t h e  
resu l t  of a n  a l t e red  pool  size, a n  a l t e red  r a t e  of passage  or  
bo th .  Di rec t  ev idence  on  t he  size of t h e  i n t e r s t i t i a l  a lbu-  
m i n  pool  in  sal ine and  w a t e r  d iures is  is n o t  a t  p r e sen t  
avai lable .  I t  is poss ible  t h a t  t he  increased  f low of f luid 
t h r o u g h  t he  i n t e r s t i t i u m  af te r  f luid load ing  m a y  h a v e  
dep le ted  t he  i n t e r s t i t i a l  a l b u m i n  pool. However ,  because  

of t h e  s imi la r  changes  in h~ a n d  ~hio, a n y  dep le t ion  should  
h a v e  been  t he  same  a f t e r  b o t h  t ypes  of f luid loading.  The  

s ign i f i can t ly  g rea te r  r e d u c t i o n  in t~b in w a t e r  diures is  
t h a n  in sal ine diuresis,  therefore ,  ind ica tes  an  increased 
r a t e  of passage  a f te r  h y p o o s m o t i c  f lu id  loadl Thus ,  if t he  
m a i n  c o m p o n e n t  of a l b u m i n  de lay  occurs  a t  t h e  b lood  
cap i l la ry  m e m b r a n e ,  our  resul t s  p r ov i de  ev idence  for a 
s ign i f i can t  increase  in  a l b u m i n  p e r m e a b i l i t y  of t he  pert-  
t u b u l a r  capi l lar ies  in  w a t e r  diuresis .  T he  m e c h a n i s m  for 
th i s  a l t e red  cap i l l a ry  p e r m e a b i l i t y  is unknown .  I t  is pos-  
sible t h a t  a d i f fe ren t  p a t t e r n  of p e r i t u b u l a r  cap i l l a ry  

pressure  changes  a f t e r  t he  in fus ion  of sal ine and  hypo-  
osmot ic  f luid m a y  p l a y  a role in  evok ing  t h e  responses  we 
observed,  b u t  a t  t he  p r e sen t  t i m e  no  e x p e r i m e n t a l  evi- 
dence  is ava i l ab l e  to  s u p p o r t  such  a m e c h a n i s m  s. 

Rdsumd. Ce t r a v a i l  compa re  le passage  de l ' a l b u m i n e  
marqu6e ,  de l ' inul ine ,  e t  du  th iosu l fa t e  ~ p a r t i r  du  l i t  
capi l la i re  dans  la l y m p h e  r6nale  capsula i re  et  h i la i re ,  chez 
le ch ien  soumis  ~ des diur6ses sal ines  et  aqueuses.  Les 
rgsu l t a t s  sugg6ren t  que  la pe rm6ab i l i t6  capi l la i re  p6ri-  
t u b u l a i r e  es t  inf luenc6e de man ig re  d i f f f r en t e  p a r  la  
v a r i a t i o n  des cond i t ions  de diur&se. 
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R u n n i n g  A c t i v i t y  and  G a s t r i c  U l c e r s  in the  Rat  

I t  has  been  r e p o r t e d  t h a t  r a t s  offered l a b o r a t o r y  chow 
d ie t  for 1 h / d a y  on ly  a n d  a l lowed to  r u n  in a c t i v i t y  wheels  
a te  less food t h a n  co r r e spond ing ly  food- res t r i c ted  an i ma l s  
in  s t a n d a r d  l a b o r a t o r y  cages. I n  sp i te  of t h e  r educed  food 
in take ,  a n i m a l s  in  a c t i v i t y  wheels  c o n t i n u e d  to  r u n  a n d  
mos t  of t h e m  died w i t h i n  2 weeks  1. This  ' s e I f - s t a rva t ion '  
effect  of t he  c o m b i n e d  t e m p o r a r y  food d e p r i v a t i o n  a n d  
r u n n i n g  a c t i v i t y  was conf i rmed  in a d d i t i o n a l  exper i -  
m e n t s  ~-7. The  p r e sen t  s t u d y  was des igned to i nves t i ga t e  
w h e t h e r  t he  ' s e l f - s t a rva t ion '  cond i t ions  lead to  a n y  o rgan  
changes ,  wh ich  could exp la in  t he  ear ly  d e a t h s  of these  
an imals .  

Male Sp rague -Dawley  rats ,  we igh ing  a b o u t  155 g each, 
were ass igned a t  r a n d o m  e i the r  to  cages w i t h  a c t i v i t y  
wheels  (10 an imals )  or to  s t a n d a r d  l a b o r a t o r y  cages (5 
animals) .  A s emi - syn t he t i c  h i g h  c a r b o h y d r a t e  d ie t  con- 
t a i n i n g  20% casein a n d  65.6% d e x t r i n  s was  offered for 
I h /day ,  be tween  0 9.00 and 10.00 h. A n i m a l s  in  t h e  a c t i v i t y  
wheels  c o n s u m e d  a n  ave rage  of 6.8 g food pe r  day,  whi le  
t he  an ima l s  in  t h e  s t a n d a r d  cages ave raged  7.8 g /day.  
Three  r a t s  in  t he  a c t i v i t y  g roup  died  d u r i n g  t h e  2-week 
s tudy .  These  an imals ,  a n d  all  t he  su rv ivors  sacr i f iced a t  
t he  end  of t h e  expe r imen t ,  were au tops i ed  and  t h e i r  
o rgans  e x a m i n e d  for gross pa tho log ic  changes .  The  t i ssues  
were t h e n  p rese rved  in 10% buf fe red  f o r m a l d e h y d e  for 
s u b s e q u e n t  h is to logica l  s tudy .  

E i g h t  of t he  10 r a t s  k e p t  in a c t i v i t y  wheels  showed  
s t o m a c h  lesions, r a n g i n g  f rom superf ic ia l  mucosa l  erosions 
(2 animals)  to  po in t - l ike  u lce ra t ions  (3 animals)  a n d  large 
conf luen t  areas  (3 animals)  of h e m o r r h a g e  (Figure,  B). The  
i n t e s t i n a l  t r a c t  of t he  an i m a l s  w i t h  u lce ra t ion  and  h e m o r -  
rhage  c o n t a i n e d  b o t h  f resh and  diges ted blood.  All  t he  
les ions were confined, to  t h e  body  a n d  a n t r a l  a rea  of t he  
s t o m a c h  (Figure,  B). T h e  fund ic  a rea  seemed to be i n t ac t .  
His to logica l  e x a m i n a t i o n  of t h e  gaseric t i ssue  revea led  

mucosa l  hemor rhage ,  superf ic ia l  erosion of t he  mucosa,  and  
mul t ip l e  ulcers, f r e q u e n t l y  r each ing  t h e  submucosa .  No 
d a m a g e  was e v i d e n t  e i the r  on  gross or h is to logical  eva lua-  
t i on  of t he  s t o m a c h s  of t he  an ima l s  k e p t  in  s t a n d a r d  lab-  
o r a t o r y  cages (Figure,  A). The  r e m a i n i n g  o rgans  examined ,  
adrenals ,  l iver  and  k idneys  were w i t h o u t  a n y  r e m a r k a b l e  
or cons i s t en t  pa tho log ic  changes .  

The  reduced  food i n t a k e  in ' se l f - s ta rved '  an ima l s  has  
been  exp la ined  e i t he r  b y  f au l ty  phys io logica l  s ignals  to  
the  h y p o t h a l a m u s ,  which  s i m u l a t e d  t h e  feeling of s a t i e t y  1, 
or b y  a ' s t a r v a t i o n  a n o r e x i a ' L  Our  d a t a  ind ica te  t h a t  
d e v e l o p m e n t  of b leed ing  gas t r ic  ulcers m i g h t  h a v e  been  
a n o t h e r  f ac to r  r espons ib le  for  t he  d i m i n i s h e d  food con- 
sumpt ion .  Since all  an ima l s  which  died  d u r i n g  t he  p r e sen t  
e x p e r i m e n t  showed  ex tens ive  gas t r ic  u lce ra t ion  and  pres-  
ence of f resh b lood  in t he  i n t e s t i n a l  t r ac t ,  i t  can  be 
a s sumed  t h a t  t he  ex tens ive  loss of b lood c o n t r i b u t e d  to 
t h e i r  ea r ly  dea th .  

The  gas t r i c  d a m a g e  observed  in t h e  p r e s e n t  s t u d y  
seemed to be  more  ex tens ive  t h a n  t he  ' exe r t ion  ulcers '  
p roduced  in f a s t ing  r a t s  forced to  r u n  for severa l  hoursg.  
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Fig. A) Stomach of a control rat. The animal was fed 1 h/day and 
kept in standard laboratory cage for 2 weeks. 

Fig. B) Stomach of an 'active' rat. The animai was fed 1 h/day and 
kept in an activity wheel for 2 weeks. The antral area and body of 
the stomach show confluent ulceration. 

Most  of the  animals  wi th  exer t ion  ulcers survive the  
procedure  while in ' se l f -s tarvat ion '  condit ions,  especially 
if the  labora tory  chow diet  is used as the  food, t h e  
ma jo r i ty  of the  animals  die wi th in  2 weeks s. The possible 
role of the  compos i t ion  of the  diet  in t h e  ' se l f - s ta rva t ion '  
p h e n o m e n o n  is also suggested by  the  observa t ion  t h a t  an 
isocaloric subs t i tu t ion  of the  l abora to ry  chow die t  by  a 
h igh  fat  diet  p ro tec ted  animals  agains t  dea th  s. 

The pa thogenes is  of the  gastr ic  lesions observed in the  
' se l f -s tarved '  ra t s  is no t  clear a t  th is  t ime.  However ,  
morphologica l ly  t h e y  resemble the  p ic ture  of ' s t ress '  
ulcers or an  acute  hemorrhag ic  gastr i t is ,  which  are a t  th is  
t ime  bel ieved to be due to a damaged  gastric mucosal  
barr ier  and increased back  diffusion of hydrogen  ions 10. 

The results  of the  p resen t  s tudy  indica te  t h a t  early 
dea th  in ' se l f -s tarved '  animals  is p robab ly  a result  of 
extens ive  gastric lesions and  associated blood loss. 
Fu r the rmore ,  our da t a  suggest  t h a t  gastr ic  ulcers m a y  be 
p roduced  in ra ts  w i thou t  the  use of force or drugs 11 

Zusammen/assung. Nachweis  yon Magenulzera t ionen  
und Magenerosionen bet A lb inora t t en  nach  b e s t i m m t e r  

F i i t t e rung  und nachher igem Laufk~Lfig-Aufenthalt. Pro-  
b lem der Stressulzerat ion und die Rolle der Di/it werden  
erSrtert .  
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Compartmental  Analysis  of Efflux of Extracellular 

In  a previous s tudy  1 the  vo lume of t he  extracel lular  
space in isolated r abb i t  de t rusor  muscle  was examined  
using [14C]-labelled manni to l ,  sucrose, inulin and dext ran .  
The up take  of mann i to l  and sucrose reached  equi l ibr ium 
a t  a vo lume of about  60 ml/100 g wet  w t  af ter  1-2 h 
whereas  the  up take  of inulin and  d e x t r a n  was no t  o n l y  
slower, equi l ibra t ion being reached  af ter  abou t  2 h, b u t  
also was smaller,  t he  equi l ibra t ion  vo lume being abou t  
43 ml/100 g wet  wt.  Graphical  analysis  of efflux d a t a  
showed t h a t  the  eff lux of manni to l ,  sucrose and inulin 
was  incomple te  even  af ter  6 h and  was  mu l t i compar t -  
men t a l  in na ture .  In  the  p resen t  s tudy,  t he  eff lux of [14C]- 
labelled manni to l ,  sucrose and  inulin has  been analyzed 
fu r the r  using a c o m p u t e r  p rogramme,  wr i t t en  for the  
APE/360 Sys tem 2, so as to  ob ta in  d a t a  on the  n u m b e r  

Space Markers in Rabbit Detrusor Muscle 

and  sizes o5 c o m p a r t m e n t s  and  the i r  ra te  cons tan t s  and 
half  t imes.  

Materials and methods. Pieces o5 r ab b i t  de t rusor  muscle  
were p repa red  and  subsequen t ly  labelled wi th  t racer  
concen t ra t ions  of [l*Cl-labelled manni to l ,  sucrose or inulin 
as descr ibed previous ly  t. A t  the  end of th is  per iod  t issues 
were removed,  b lo t ted ,  r insed rap id ly  and  t r ans fe r red  to 
a series of tubes  conta in ing  t racer- f ree  Krebs  solution.  
Ef f lux  was then  followed for 6 h. The [~4C]-content of 
t issues and  of all eff lux mate r ia l  was  de t e rmined  b y  
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