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Table II. Brain levels of choline, acetylcholine, acetylcholinesterase and nicotine following nicotine monometbiodide 
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NaC1 control Nicotine monomethiodide P 

Choline (nmoles/g) 37.10 -4- 5.37 42.71 :k 6.52 ns 
Acetylcholine (nmoles/g) 12.81 ~: 0.76 13.50 • 0.77 ns 
Aeetyleholinesterase (bm~oles/min/g) 8.66 =k 0.10 8.88 ~ 0.24 ns 
Nicotine (big/g) 0 0 ns 

Data are reported as mean values • S.E.M. for 6 rats 

A d d i t i o n a l  effects of acu te  n ico t ine  a d m i n i s t r a t i o n  on 
ga s t r o -duodena l  f unc t i on  h a v e  r ecen t ly  been  repor ted .  
KO~TUREK e t  al. ~s h a v e  shown  t h a t  n i co t ine  r educed  
p a n c r e a t i c  b i c a r b o n a t e  ou t pu t ,  a n d  ROBERt et  al. ~7 t h a t  
n i co t ine  increased  ulcer  f o r m a t i o n  in r a t s  g iven  s y n t h e t i c  
gas t r i n  and  carbachol .  I t  r em a i ns  to  be  seen w h e t h e r  these  
effects are also p roduced  b y  n ico t ine  m o n o m e t h i o d i d e .  

As far  as pe r iphe ra l  a c t i v i t y  goes, n i co t ine  mono-  
m e t h i o d i d e  p roduces  ca rd iovascu la r  effects  in  sp ina l  ca ts  
c o m p a r a b l e  w i t h  those  of n ico t ine  h y d r o g e n  t a r t r a t e  9. For  
example ,  BARLOW and  DOBSO~ 9 r epo r t ed  t h a t  n i co t ine  
m o n o m e t h i o d i d e  was a t  leas t  as ac t ive  as, if n o t  more  
ac t ive  thai1 n i co t ine  h y d r o g e n  t a r t r a t e ,  and  t h a t  t h e  
responses  could be  abo l i shed  b y  pr io r  t r e a t m e n t  w i t h  
h e x a m e t h o n i u m .  However ,  t h e  ac t ion  of t h e  two  com- 
p o u n d s  m a y  be s o m e w h a t  d i f fe ren t  s ince  t he  shape  of t he  
b lood-pressure  response  to  t he  two drugs  was dif ferent ,  a n d  
i t  was  imposs ib le  to  p roduce  comple t e  b lockade  of 
s y m p a t h e t i c  gangl ia  w i t h  n i co t ine  m o n o m e t h i o d i d e .  

Based  u p o n  i n t r a v e n t r i c u l a r  in jec t ions  of n ico t ine  and  
t he  chol ine  es ter  c a r b a c h o l  in  cats ,  ARMITAGE and  HALL lS 
found  t h a t  c a r b a c h o l  h a d  two  act ions ,  one of w h i c h  
r e sembled  t h a t  of n icot ine .  The  n ico t ine- l ike  effect  was  
p o t e n t i a t e d  b y  cho l ines te rase  i n h i b i t o r s  and  p r e v e n t e d  b y  
hemicho l in ium,  in a g r e e m e n t  w i t h  t he  h y p o t h e s i s  t l l a t  
n i co t ine  ac ts  c en t r a l l y  b y  re leas ing  ace ty lchol ine .  Mean  
c o n c e n t r a t i o n s  of chol ine  a n d  ace ty l cho l ine  in t he  b r a i n  
did  n o t  differ  s ign i f i can t ly  f rom prev ious ly  p u b l i s h e d  
n o r m a l  va lues  ~2. Th i s  is n o t  su rp r i s ing  since n ico t ine  
m o n o m e t h i o d i d e  does n o t  cross t h e  b lood  b r a i n  bar r ie r .  
I t  is t heo re t i ca l ly  poss ible  t h a t  some n ico t ine  mono-  
m e t h i o d i d e  could be c o n v e r t e d  w i t h i n  t he  b o d y  to  a non-  
qua t e rn i zed  form, wh ich  could t h e n  cross t he  b lood  b r a i n  
barr ier .  However ,  no  n ico t ine  or n ico t ine  m e t h i o d i d e  was 

de tec ted  in b r a i n  t i ssue  b y  a m e t h o d  w i t h  a s ens i t i v i t y  
of 8.0 ng /g  b r a i n  20. 

Rdsumd. L ' a c t i o n  de la n ico t ine  m o n o m 6 t h y l i o d i n e  
(NMI) sur  la s6cr6t ion gas t r ique  bas ique  et  sur  les con- 
c e n t r a t i o n s  de chol ine  de cervelles,  d ' ac6 ty lcho l ine  et  de 
n ico t ine  et  sur  l ' ac t iv i t6  de la t ransac6tylchol ines t@rase  
a 6t6 ~tudi@e chez des ra ts .  Le  NMI,  sel q u a t e r n a i r e  de 
n icot ine ,  qu i  ne t r a v e r s e  pas  la  bar r i~re  h@matoenc@ha-  
l ique, a 6t@ administr@ dans  de la g61atine ~ 6% ell dosage 
sous -cu tan6  de 1000 ~zg/ml/kg/jour p e n d a n t  14 jours .  Le  
NMI  n ' a  pas  chang6 de p a r a m ~ t r e s  e t  aucune  t r ace  de 
n ico t ine  n ' a  ~t@ d@couverte dans  les homog@nates de 
cervel les  compl@tes. 
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16 S. J. KONTUREK, J. DALE, E. D. JACOBSON and L. R. JOHNSON, 
Gastroenterology 62, 425 (1972). 

1~ A. ROBERT, Proc. Sot. exp. Biol. Med. 737, 319 (1972). 
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1~ I. Hanin and D. J. JE~I)EN, Bioc/~em. Pharmac. 78, 837 (1969). 
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Peritubular Capillary Permeabil i ty of Albumin in 

The  s ignif icance of p e r i t u b u l a r  phys ica l  fac tors  in  t he  
con t ro l  of rena l  p r o x i m a l  t u b u l a r  f luid r e a b s o r p t i o n  has  
received special  a t t e n t i o n  in r ecen t  years.  The  ev idence  
is in  favor  of a pos i t ive  co r re l a t ion  b e t w e e n  t he  oncot ic  
pressure  in  p e r i t u b u l a r  capi l lar ies  and  t he  r a t e  of t u b u l a r  
r e a b s o r p t i o n  1,~. Th i s  pos i t i ve  cor re la t ion  suggests  t h a t  
t he  oncot ic  p ressure  g r a d i e n t  across t he  p e r i t u b u l a r  
cap i l l a ry  wal l  p lays  a s ign i f ican t  role in  t he  r e m o v a l  of 
t u b u l a r  r e a b s o r b a t e  f rom t he  i n t e r s t i t i u m  and  in t u r n  
t he  t u b u l a r  lumen .  The  e x t e n t  of t he  g rad ien t ,  however ,  
m u s t  be  d e p e n d e n t  no t  on ly  on  i n t r a c a p i l l a r y  p r o t e in  
c o n c e n t r a t i o n  b u t  also on  t h e  c o n c e n t r a t i o n  in t h e  in te r -  
s t i t i um.  A n  i m p o r t a n t  f ac to r  in  t h e  r egu la t i on  of in te r -  
s t i t i a l  p ro t e in  c o n c e n t r a t i o n  is t he  p e r m e a b i l i t y  of the  
p e r i t u b u l a r  capil lar ies .  I n  order  to  p rov ide  i n f o r m a t i o n  on  

Saline and Water Diuresis 

t h i s  p r o b l e m  we h a v e  c o m p a r e d  t h e  m e a n  t r a n s i t  t i m e  of 
labe l led  a l b u m i n  f rom a r t e r i a l  b lood to r ena l  capsu la r  and  

h i la r  l y m p h  (t~lb), o b t a i n e d  u n d e r  con t ro l  condi t ions ,  w i t h  
t h a t  o b t a i n e d  in t he  s ame  k i d n e y  d u r i n g  sa l ine  or w a t e r  
diuresis.  Moreover,  w i t h  t he  aid of o the r  t r ace r s  we h a v e  
i n t e r p r e t e d  these  resu l t s  in  t e r m s  of m o d u l a t e d  per-  
m e a b i l i t y  of t he  p e r i t u b u l a r  capi l lar ies  to  a lbumin .  

Material and methods. The  e x p e r i m e n t s  were car r ied  ou t  
on chloralose  anes the t i z ed  dogs. Capsu la r  and  h i l a r  

1 B. M. BRENNER, K. H. ]FALCHUCK, R. t KEIMOWITZ and R. W. 
BERLINER, J. clin. Invest. d8, 1519 (1969). 

2 E. PERSSO~, B. AGERUP, J. SC~NERMA~N, Int. Symposium on 
Renal Handling of Sodium. Proceedings, in press. 
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l y m p h a t i c s  were c a n n u l a t e d  a n d  sampled  d u r i n g  con- 
secut ive  3 to  10 rain  per iods  3. I n  all s tudies  ~z~I-albumin 
a n d  in m o s t  e x p e r i m e n t s  3H-inul in  and  in some 35S-thio- 
sul fa te  were in jec ted  i.v. A l b u m i n  specific a c t i v i t y  an d  
concen t r a t i ons  of t h e  o the r  t r ace r s  were m e a s u r e d  in 
a r te r ia l  p l a s m a  and  rena l  l ymph ,  b y  means  of g a m m a  an d  
l iquid sc in t i l l a t ion  spec t rome t ry .  

T r a n s i t  t imes  of t r acers  f rom ar te r ia l  b lood to r ena l  
l y m p h  were ca lcuIa ted  b y  d e c o n v o l u t i o n  ~ us ing  a n  I B M  
360 compute r .  I n  each  e x p e r i m e n t  2 d e t e r m i n a t i o n s  were 
car r ied  out,  t he  f i rs t  se rv ing  as a control .  In  t he  m a j o r i t y  
of e x p e r i m e n t s  t he  f i rs t  d e t e r m i n a t i o n  was m a d e  on  t h e  
c o n c e n t r a t i n g  k i d n e y  a n d  t he  second a f t e r  t he  in fus ion  
of 0.9% sal ine so lu t ion  or a h y p o t o n i c  so lu t ion  c o n t a i n i n g  
0.23% NaC1 and  2.5% glucose. E a c h  in fus ion  a m o u n t e d  
to 4% of t he  b o d y  we igh t  of t he  dog, and  was fol lowed b y  
a sus ta in ing  infus ion  of t he  same  solut ion.  In  2 experi-  
m e n t s  t he  physio logica l  cond i t ions  were no t  a l t e red  be-  
t w e e n  d e t e r m i n a t i o n s  so t h a t  t he  l inea r i ty  of t h e  s y s t e m  
could be  conf i rmed.  

Results.  The  ave rage  m e a n  t r a n s i t  t imes  of a lbumin ,  
inu l in  a n d  th iosu l fa te  ob t a ined  u n d e r  con t ro l  cond i t ions  
are shown in t he  Table .  The  F igure  shows t h e  ave rage  of 
the  no rma l i zed  d i s t r i b u t i o n  of a l b u m i n  and  inu l in  t r a n s i t  
t imes  u n d e r  con t ro l  condi t ions .  

I n  ear l ier  s tud ies  3 we used a d i f fe ren t  t e c h n i q u e  to 
e s t ima te  t he  t u r n o v e r  t i m e  of i n t e r s t i t i a l  a lbumin ,  an d  
unde r  s imi la r  e x p e r i m e n t a l  cond i t ions  der ived a va lue  of 
37 min  which  is to  be  c o m p a r e d  to  our  p r e sen t  resu l t  of 
24.5 rain.  In  us ing  t h e  ear l ier  m e t h o d  t h e  a s s u m p t i o n  has  
to  be  m a d e  t h a t  a single Well mixed  c o m p a r t m e n t  exis ts  
be tween  t he  s amp l ing  si tes of i n p u t  and  ou tpu t .  Such  an  
a s s u m p t i o n  is no t  i nvoked  w h e n  d e c o n v o l u t i o n  is em- 
p loyed ;  i t  is impl ied,  however ,  t h a t  t he  sys t em is l inear.  
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Density functions of transit times of ZH-inulin (solid line) and ~3Zf-al- 
bumin (interrupted line) between arterial blood and renal lymph. 
Shaded areas show the 95% confidence intervals. 

Our  con t ro l  s tud ies  s u p p o r t  the  v a l i d i t y  of these  a s sump-  
t ions.  

In  mos t  e x p e r i m e n t s  a l b u m i n  a n d  inu l in  t r a n s i t  mea-  
s u r e m e n t s  were r epea t ed  in sal ine or w a t e r  diuresis.  The  
resu l t s  were s t a t i s t i ca l ly  e v a l u a t e d  b y  pa i red  compar i sons ,  
an d  are shown  in t h e  Table .  The  m e a n  t r a n s i t  t i m e  of 
a l b u m i n  was sho r t ened  b y  n e a r l y  50% in w a t e r  diures is  
(p < 0.001) an d  on ly  b y  a b o u t  10% (p < 0.05) in sal ine 
diuresis  w h e n  c o m p a r e d  to con t ro l  values.  U n d e r  b o t h  
d iure t ic  cond i t ions  t h e  m e a n  t r a n s i t  t imes  of inu l in  an d  
th iosu l fa te  decreased  to t h e  same  degree i.e. b y  approxi -  
m a t e l y  15 %. 

Discussion.  I t  seems un l ike ly  t h a t  a s ign i f i can t  q u a n t i t y  
of a l b u m i n  reaches  t h e  i n t e r s t i t i u m  b y  t u b u l a r  reabsorp-  
t i o n  because  of t h e  low c o n c e n t r a t i o n  of a l b u m i n  in t h e  
g lomeru la r  f i l t r a t e 5  an d  also, because  a t  leas t  p a r t  of the  
r eabso rbed  a l b u m i n  m a y  be  me t ab o l i z ed  du r ing  i ts  pas-  

sage t h r o u g h  t h e  t u b u l a r  cells 6. Therefore,  t h e  t~lb mea-  
sured  in our  e x p e r i m e n t s  is t h e  s u m of 3 c o m p o n e n t  m e a n  
t r a n s i t  t imes :  1. passage  t h r o u g h  t h e  cap i l l a ry  wall, 2. 
t r a n s i t  t h r o u g h  t h e  i n t e rg t i t i u m p rope r  a n d  3. e n t r y  in to  
an d  f low t h r o u g h  the  i n t r a r e n a l  l y m p h a t i c  vessels.  B y  

m e a s u r i n g  ta~b a lone i t  was  n o t  possible  to  d i f f e ren t i a t e  
b e t w een  these  componen t s .  "vVe a t t e m p t e d  to ana lyse  t h e  
de lay  c o m p o n e n t  in t h e  i n t e r s t i t i u m  w i t h  t h e  aid of 2 
o the r  t r acers  in j ec ted  s i m u l t a n e o u s l y  w i t h  a l b u m i n :  
a l l - inu l in  an d  zsS-thiosulfate.  B o t h  of these  smal le r  
molecules  should  cross t h e  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  freely.  I f  passage  t h r o u g h  t h e  i n t e r s t i t i u m  occurs  
solely b y  diffusion,  t h e n  because  of t h e i r  r espec t ive  
molecu la r  we igh ts  a n d  charges,  inu l in  an d  th iosu l fa t e  
would h a v e  d i f fe ren t  t r a n s i t  t imes  b e t w een  cap i l la ry  b lood 
an d  l y m p h .  W e  i n t e r p r e t  t h e  lack  of such  a dif ference as 
an  ind ica t ion  t h a t  e i the r  t h e  p a t h  of d i f fus ion is v e r y  sho r t  
or passage  across t h e  i n t e r s t i t i u m  occurs b y  convec t ion .  
The  re l a t ive ly  large vo lume  of t u b u l a r  r e a b s o r b a t e  m o v i n g  
t h r o u g h  the  i n t e r s t i t i n m  could be  t h e  fac to r  r espons ib le  
for convec t ive  t r a n s p o r t .  For  th i s  reason,  we t e n d  to  rule 
ou t  t h e  i n t e r s t i t i u m  as t h e  m a i n  c o m p o n e n t  in t h e  de lay  
of a l b u m i n  re l a t ive  to  o the r  t r acers  of smal le r  molecu la r  
weight .  I t  also seems i m p r o b a b l e  t h a t  t h e  m a j o r  de lay  

Control mean transit times for albumin, inulin and thiosuIfate; and 
average shortening of these times (paired comparisons) during saline 
and water diuresis 

Mean transit times (min) of 

Albumin Inulin Thiosulfate 

Control 4- S.E.M. 24.5 i 1.6 4.46 i 0.40 4.00 -- 0.42 
(n) (23) (15) (12) 
Saline c • S.E.M. 2.6 3= 0.9 ~ 0.96 ~2 0.63 0.64 -l- 0.37 
(n) (7) (5) (5) 
Water c -I- S.E.M. 10.0 • 1.4 b 0.55 ~ 0.51 0.63 -4- 0.73 
(n) (4) (4) (3) 

Significant at the 5% level ~ two sided t-test 
b Significant at the 0.1% level J 
c Change in mean transit time from control. 

3 G. G. P~NT~R, and C. C. C. O'MoRcHoE,'Experientia 25, 265 (1970 
4 A. MASERS, P. CALDINI, S. PERLMUTT and K. L. ZIERLER, Circula- 

tion Res. 26, 527 (1970). 
5 D. E. OKEN, S. C. COT~S and C. W. MENDE, Kidney International 

7, 3 (1972). 
6 A. B. MAU~SBACH, J. Ultrastruct. Res. 75, 197 (1966). 
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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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