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can be ob ta ined  t h r o u g h  m e a s u r e m e n t s  pe r fo rmed  in 
ar ter ia l  blood. 

Our  resul ts  are ve ry  dif ferent ,  and  no t  comparab le ,  
w i t h  those  o b t a i n e d  b y  o the r  inves t iga to r s  who  did no t  
use an  a d e q u a t e  mix ing  t i m e  of t h e  ind ica to r  1. They  also 
differ  f rom those  o b t a ined  b y  D'AGOSTINO 2, EVERETT e t  
a l )  and  B o c c i  e t  al.* in t h e  ra t ,  who  emp loyed  a single 
sample  af ter  mix ing  was  comple ted .  

Regiona l  p l a s m a  vo lume  was measu red  in mice by  
FRIEDMAN 7, KALISS and  PRESSMAN s and  W i s h  et  a l ) ,  
and  regional  h e m a t o c r i t  ca lcu la ted  on the  a s sumpt ion  
t h a t  the re  is no dif ference be tween  ar ter ia l  b lood hema-  
tocr i t  and  organs '  b lood hema toc r i t .  As we have  shown in 
our  resul ts  the i r  a s s u m p t i o n  can no t  be sus ta ined  and  the  
regional  h e m a t o c r i t  ra t io  expressed  in the i r  resul ts  can  
n o t  be accep ted  as accura te .  

GIBSON e t  al. 1° m e a su red  regional  red  cell a n d  p l a s m a  
vo lumes  a n d  h e m a t o c r i t  ra t io  in dogs;  the i r  resul ts  are  
h ighe r  t h a n  ours  in rats ,  th i s  be ing  due  p r o b a b l y  to  the i r  
t e chn ique  of single sampl ing  of blood and  t issues,  besides  
t he  di f ference in species. 

Table III. Hematoerit ratio, blood volume and interstitial fluid 
volume in tissues (mean 4- S.D.) 

Hematocrit Blood volume Interstitial 
ratio ml/100 g fluid volume 

ml/100 g 

I t  should  be emphas ized  t h a t  var ia t ions  of t he  con- 
cen t r a t i on  of ind ica tors  are ve ry  i m p o r t a n t ,  so i t  is 
des i rable  to  app ly  mul t ip le  sampl ing  in every  d e t e r m i n a -  
t ion  of t o t a l  or regional  vo lumes  of d i s t r ibu t ion  w h e n e v e r  
precis ion is required .  

Conclusions. D e t e r m i n a t i o n  of regional  h e m a t o c r i t  ra t io  
and  red  cell, p l a s ma  and  ex t race l lu la r  f luid vo lume  should  
be done  al lowing an  a p p r o p r i a t e  mix ing  t i m e  for t h e  
ind ica to r  and  avoid ing  errors due  to  changes  in local 
concen t r a t i on  of t racers .  N o r ma l  values  show t h a t  hema-  
tocr i t  ra t io  and  vo lumes  are d i f fe ren t  for each t issue and  
can no be deduced  f rom ar ter ia l  h e m a t o c r i t  ra t io  or 
corpora l  red cell p l a sma  and  ext race l lu lar  fluid volumes.  

Rdsumd. La  d6 te rmina t ion ,  dans  les t issus,  du vo lume  
globulaire  e t  p lasmat ique ,  ainsi  que  de l 'h6matocr i te ,  do l t  
6tre p ra t iqu6e  apr~s un  t e m p s  de m61ange appropr i6  e t  
en 6v i t an t  les er reurs  dues  A la va r i a t ion  locale de la 
c o n c e n t r a t i o n  d ' i nd ica teu r .  Les  va leurs  normales  son t  for t  
diff6rentes  pour  les d ivers  organes  ~tudi6s e t  ne  p e u v e n t  
pas  ~tre calcuMs ~ pa r t i r  des  r6sul ta ts  o b t e n u s  p a r  la 
mesure  de l ' h6matoc r i t e  ou des vo lumes  p l a s m a t i q u e s  e t  
globulaires corporels  dans  le sang art6riel.  
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Whole body 42.08 -t- 2.55 7.44 4- 0.55 20.68 4- 0.97 
Testis 14.63 q- 1.22 2.41 4- 0.11 12.35 q- 1.33 
Kidney 11.99 q- 1.11 12.48 4- 0.49 34.64 4- 1.83 
Spleen 57.56 4- 6.95 25.85 4- 9.00 10.01 4- 1.35 
Liver 19.44 4- 5.79 10.48 i 1.38 9.10 4- 0.10 
Myoeardium 35.59 q- 0.97 14.21 4- 0.37 17.54 4- 0.61 
Lung 28.19 :t= 0.83 22.98 4- 1.42 32.16 4- 2.47 
Skin 11.93 4- 0.54 5.16 4- 1.96 32.80 4- 0.30 
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Degeneration Activity after Sympathetic Denervation of the Submaxil lary Gland and the Eye 

While  the i r  p a r a s y m p a t h e t i c  pos tgangl ionic  nerves  are 
degenera t ing ,  sa l ivary  glands  have  been  found  to  show a 
' degenera t ion  secre t ion '  1-s ma in ly  caused  b y  increased 
leakage of ace ty lchol ine  6. T r a n s m i t t e r  release f rom de- 
gene ra t ing  s y m p a t h e t i c  f ibres could also be demon -  
s t r a t ed ,  b u t  only  w h e n  the  g land  cells had  been  h igh ly  
sensi t ized and  even  t h e n  only  in 10 ca t s  ou t  of 20. These  
e x p e r i m e n t s  s t a r t e d  a b o u t  2 days  a f te r  dene rva t ion ,  b u t  
th is  m a y  n o t  be the  op t ima l  t ime  in t he  case of s y m p a -  
t he t i c  d e n e r v a t i o n L  R e c e n t  expe r imen t s  show t h a t  'de-  
genera t ion  con t r ac t ion '  of the  n ic t i t a t ing  m e m b r a n e  s t a r t s  
a l ready  18-30 h a f te r  s y m p a t h e c t o m y  s. 

In  10 cats  t he  r igh t  submaxi l l a ry  g land was  sensi t ized 
by  sec t ion  of t he  chorda- l ingual  nerve,  and  2-6 weeks 
la te r  the  r igh t  super io r  cervical  gangl ion was  excised;  
e the r  anaes thes i a  was  used;  19-251/2 h a f te r  s y m p a t h e c -  
t o m y ,  chloralose was  given, b o t h  submax i l l a ry  duc t s  were  
c a n n u l a t e d  and  b o t h  n i c t i t a t i ng  m e m b r a n e s  connec t ed  
to  f ron ta l  wr i t ing  levers.  

Degenera t ion  con t rac t ions  of t he  d e n e r v a t e d  m e m -  
b ranes  as p rev ious ly  observed  in u n a n a e s t h e t i z e d  s or 
spinal  ca ts  9 were seen in all t he  cats.  I n  4 cases t h e y  

s t a r t ed  201/2-24 h a f te r  gangl ionec tomy,  to  proceed  to  a 
m a x i m u m  and  d i sappea r  g radua l ly  wi th in  7-10 h. In  2 
ca ts  t he  con t r ac t ion  had  begun,  in 3 i t  had  reached  a 
m a x i m u m  and  in t c a t  t he  m e m b r a n e  was  re laxing w h e n  
t h e  e x p e r i m e n t  s t a r t e d  (24-251/2 h a f t e r  gangl ionec tomy) .  
Some t imes  smal l  con t r ac t ions  were  supe r imposed  on  t h e  
dene rva t i on  con t rac t ion ,  as descr ibed  in t he  spinal  ca t  9, 
and  t h e y  could occasional ly  occur  w h e n  the  m e m b r a n e  
had  re laxed  also (see Figure) .  
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T h e  pupi l s  were  inspec ted  a t  in te rva l s .  I n  2 of t h e  ca t s  
t h e  d e n e r v a t e d  pup i l  was  found  to  be  cons ide rab ly  la rger  
t h a n  t h e  n o r m a l  one whi le  t h e  m e m b r a n e  was con t r ac t ed ,  
a n d  even,  to  a smal le r  ex t en t ,  a f t e r  i ts  r e l axa t ion .  De- 
g e n e r a t i o n  c o n t r a c t i o n  of t h e  pup i l l a ry  di la tor ,  d i f f icul t  
t o  f ind  in  u n a n a e s t h e t i z e d  c a t s L  can  t h u s  occas iona l ly  
Occu r ,  

U n p r o v o k e d  d e g e n e r a t i o n  sec re t ion  f rom the  s y m p a -  
t h e t i c a l l y  d e n e r v a t e d  s u b m a x i l l a r y  g land  was found  in 
4 cats .  I t  a p p e a r e d  l a t e r  t h a n  t he  c o n t r a c t i o n  of t h e  
m e m b r a n e ,  whi le  t h e  m e m b r a n e  was re lax ing  or later ,  
even  a t  t h e  end  of t he  e x p e r i m e n t s  38-40 h a f t e r  gangl io-  
nec tomy .  T h e  r a t e  of f low va r i ed  a n d  be tween  per iods  of 
a c t i v i t y  t h e r e  were i n t e r v a l s  of sec re to ry  rest ,  as s h o w n  
in t h e  F igu re  a n d  desc r ibed  ear l ie rL  I n  4 o t h e r  ca t s  de-  
g e n e r a t i o n  secre t ion  could  be  p r o v o k e d  32-37 h a f t e r  
g a n g l i o n e c t o m y  b y  i n j ec t i ng  n o r a d r e n a l i n e  i.v. Af ter  t h e  

i m m e d i a t e  sec re to ry  response  to  th i s  drug,  t h e r e  was a 
pause  of 5-7  rain,  a n d  secre t ion  was t h e n  r e c o m m e n e e d .  
In  2 ca t s  t he re  was no d e g e n e r a t i o n  secre t ion .  

T h e  F igure  shows d e g e n e r a t i o n  secre t ion  a p p e a r i n g  261/~ 
h a f t e r  gang l ionec tomy ,  w h e n  t h e  d e g e n e r a t i o n  con t r ac -  
t i on  of t h e  m e m b r a n e  was  wear ing  off. A second,  a n d  
more  m a r k e d  per iod  of secre t ion  30 h a f t e r  g a n g l i o n e c t o m y  
is also shown.  At  t h a t  s tage  t h e  m e m b r a n e  h a d  re l axed  
fully.  I t  is e v i d e n t  t h a t  c o n t r a c t i o n  a n d  sec re t ion  occur  
i n d e p e n d e n t l y  of each  o t h e r ;  t h e y  c a n n o t  be due  to ca te-  
c h o l a m i n e s  in t h e  b lood b u t  m u s t  be caused  b y  local  
even ts .  On the  whole,  secre t ion  ap p ea r s  l a te r  t h a n  t he  
c o n t r a c t i o n .  Th i s  m a y  ref lect  some di f ference  b e t w e e n  
t h e  sec re to ry  f ibres  of t h e  g l and  a n d  t h e  m o t o r  f ibres  of 
t h e  m e m b r a n e ;  i t  seems q u e s t i o n a b l e  w h e t h e r  an  expla-  
n a t i o n  can  be  p r o v i d e d  b y  t h e  f ind ing  1° t h a t  t h e  t ime  of 
a p p e a r a n c e  of d e g e n e r a t i o n  a c t i v i t y  d ep en d s  on t he  
l e n g t h  of t h e  d e g e n e r a t i n g  nerve .  T h a t  d e g e n e r a t i o n  
sec re t ion  was  o b t a i n e d  less regu la r ly  t h a n  c o n t r a c t i o n  of 
t h e  m e m b r a n e  is v e r y  l ike ly  due  to  t h e  fac t  t h a t  t h e  
s y m p a t h e t i c  sec re to ry  i n n e r v a t i o n  of t h e  c a t ' s  s u b m a x i l -  
l a ry  g l and  is va r iab le ,  be ing  s o m e t i m e s  ex tens ive ,  some-  
t imes  v e r y  s c a n t y  xx, x2 

Zusammen/assung. N a c h  S y m p a t h e c t o m i e  e r s c h e i n t  
eine ~¢Degenerationskontraktion~> de r  N i c k h a u t  n i c h t  n u r  
in wachen  s ode r  sp ina l en  9, s o n d e r n  a u c h  regehnXssig in 
n a r k o t i s i e r t e n  K a t zen .  D i e ,  D eg en e ra t i o n s s ek re t i o n ~  v on  
der  Submax i l l a r i sd r i i s e  t r i t t  spSte r  auf ;  abe r  au f  ( ; f u n d  
der  Variabi l i t~i t  der  s y m p a t h i s c h  sek re to r i schen  l n n e r v a -  
t ion  s ieh t  m a n  sic n i c h t  bei a l len Tieren.  

N .  EMMELIN 

Degeneration contraction and degeneration secretion. (a) Started 
251]z h, (b) 291/a h af ter  s y m p a t h e c t o m y .  Records in each section 
f rom above :  t ime  in rain, secret ion from the left,  from the r igh t  
s u b m a x i l l a r y  g land  and cont rac t ions  of the r igh t  and  the left  
n i c t i t a t i ng  membrane .  

Institute o/ Physiology, University o/Lund 
(Sweden), 5 September 1967. 
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A H i s t o a u t o r a d i o g r a p h i c  S t u d y  of  P r o t e i n  L o s s  in 

Since 1962 in our  l a b o r a t o r y  we h a v e  been  able  to  work  
up  a mode l  of e n t e r o p a t h y  in r a t s  t r e a t e d  w i t h  d i f fe ren t  
dosages  of an t i fo l ic  d rugs  or  an t ib io t i c s .  More  recent ly ,  
h i s to logica l  c h a n g e s  of i n t e s t i n a l  m u c o s a  a n d  m e t a b o l i s m  
of CrSX-albumin h a v e  b e e n  i n v e s t i g a t e d  in these  a n i m a l s  
(MARANO et  al. 1). Our  e x p e r i m e n t s  showed  a l b u m i n  losses 
f rom the  bowel  a n d  a para l le l  fal l  of p ro t e in  p l a s m a  levels. 

T h e  pu rpose  of th i s  s t u d y  is to  c lar i fy  t he  m e c h a n i s m  
of p r o t e i n  loss a n d  to  e s t ab l i sh  a r e l a t i onsh ip  b e t w e e n  
e x p e r i m e n t a l  a n d  h u m a n  pa tho logy .  

One  h u n d r e d  m a l e  a lb ino  r a t s  (weighing be tween  200 
a n d  250 g) were d iv ided  in to  3 g roups :  t h e  f i rs t  g roup  of 
40 r a t s  rece ived  b y  s t o m a c h  t u b e  0.2 m g / k g  b o d y  we igh t  
of a m i n o p t e r i n e  da i ly  for 7 days ;  the  second group  of 
40 r a t s  was  g iven  t he  same  d rug  a t  t he  dosage of 
0.04 m g / k g  da i ly  for 60 days ;  t h e  r a t s  of t h e  t h i r d  group,  
used  as  a cont ro l ,  rece ived  2 ml  of sa l ine  dai ly.  

A t  t h e  end  of t h e  t r e a t m e n t ,  each  r a t  was  in jec ted  w i th  
15 pg  of CrSX-albumin in to  t h e  ve in  of t he  tail .  The  r a t s  
were  sacr i f iced in g roups  of 7, r e spec t ive ly  6, 12, 24, 48 
a n d  72 h fol lowing in j ec t ion  of a lbumin ,  and  a loop of 

the  I n t e s t i n e  of A n t i f o l i c - T r e a t e d  Rats  

t he  smal l  bowel  was t a k e n  for his tology.  This  s ample  was 
washed  in sal ine a n d  fixed in 10% formol  saline.  T he  
presence  of label led  a l b u m i n  in the  in t e s t ina l  m u c o s a  was 
d e m o n s t r a t e d  b y  m e a n s  of t h e  a u t o r a d i o g r a p h i c  t ech-  
n ique ;  r ad ioac t ive  Cr in  t h e  sec t ions  a p p e a r e d  as  b l a c k  
spots .  

Autoradiographic technique. After  f ixa t ion,  t h e  speci- 
mens  were washed  in water ,  d e h y d r a t e d  a n d  e m b e d d e d  
in pa ra f f in  a t  56-58 °C. 

T h e  sect ions,  5-7  # th ick ,  were p laced  in w a t e r  a t  
37°C, d i s t e n d e d  on  c lean  slides a n d  k e p t  o v e r n i g h t  
a t  37 °C; t h e  para f f in  was t h e n  r e m o v e d  a n d  t h e  sec t ions  
were left  for 5 m i n  in abso lu t e  a lcohol  to  d r y  a t  r oom 
t e m p e r a t u r e .  

T h e  p rocedure  was car r ied  o u t  in a d a r k  room ( W r a t t e n  
Safe l ight  No. 1 l amp)  as  follows. R e c t a n g u l a r  pieces  of 
fi lm ( K o d a k  a u t o r a d i o g r a p h i c  p l a t e s  t y p e  A} as large  as  

1 l'~. MARANO, G. I)ASTORE and O. SCIIfRALDL Russ. Fisiopat ,  elin. 
terap.  37, 544 (1965). 


