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Blood samples  were t a k e n  immed ia t e ly  before surgery 
and  a f te rward  a t  var ious  t imes  including an immed ia t e  
pos t  m o r t e m  sample.  

The observa t ions  are summar ized  in the  Table.  F i r s t  
s tage p r e p a r a t o r y  surgery  was  a s t rong s t imulus  to 
CxlRP appearance  in blood. All animals  responded,  7 of 
16 reaching a m a x i m u m  response  in 24 h and 9 i n  48 h. 
E leven  had  t i te rs  => 1:8 a t  24 h. Four  r abb i t s  t e s t ed  
repea ted ly  dur ing  the  f irs t  24 h had  reached half  the i r  
m a x i m u m  response  in 14 h, in essent ial  ag reemen t  wi th  
t he  t em pora l  sequence of response  no ted  by  o thers  1,a. 
Over 2/a of the  animals  had  remained  CxlRP posi t ive  
unt i l  the  t ime  of to ta l  surgical removal  of t he  liver, 
general ly 4-6 weeks a f te r  t he  f i rs t  stage. The ex t en d ed  
response  was s o m e w h a t  unexpec ted  and m a y  be re la ted 
to cont inuing  vascular iza t ion  in the  abdomina l  area or 
to  cont inuing  i n f l a m m a t o r y  processes a round  the  init ial  
midl ine  incision. The modera t e ly  high mean  t i t e r  was 
caused by  2 r abb i t s  w i th  high t i ters ,  7 of the  11 hav ing  
t i te rs  of 1:4 or less. Ti ters  of 10 of the  11 posi t ive  a t  
surgery  decl ined while 1 r emained  the  same (1:16). The 
e x t e n t  of the  decline in t i t e r  was qui te  var iable :  t i ters  
of 2 r abb i t s  surviving near ly  24 h decl ined f rom 1:4 to 
negat ive  and  1:4 to  1:2 while 2 surviving 9 and  11 h 
d ropped  f rom 1 : 32 to 1 : 4 and  1 : 8 to 1 : 1 respect ively.  
4 r abb i t s  were nega t ive  a t  the  t ime  of the  second stage 
operat ion.  All of these  r emained  negat ive  for t he  9, 12, 
18 and  35 h t h e y  survived.  The mean  survival  t ime  for 
all hepa t ec tomized  rabb i t s  r epor ted  in the  Table  was 
15 h. No re la t ionship  be tween  survival  t ime  and  serum 
C x R P  s ta tus  was observed.  

These resul ts  s u p p o r t  t h e  view of HURLIMANN et  a l )  
t h a t  C x R P  is p roduced  unique ly  by  the  liver. They  show, 
however ,  t h a t  C x R P  can be e l imina ted  f rom the  b l o o d  
s t r eam w i t h o u t  med ia t ion  of the  l iver and t h a t  the  pro te in  
a t  t imes  can d i sappear  f rom the  blood qui te  rapidly.  I t  
is conceivable,  therefore ,  t h a t  a source o ther  t h a n  the  
liver exists  b u t  w i th  syn the t i c  capabi l i t ies  too small  to 
keep up wi th  e l imina t ion  of the  p ro te in  f rom the  circula- 
t ion. We  feel this  is improbab le  and  w h a t  is seen in serum 
at  any  par t icu lar  t ime  in the  i n t ac t  an imal  represents  a 
ba lance  be tween  the  ra te  of synthes is  by  the  l iver and 
the  ra te  of e l imina t ion  f rom the  serum, one mechan i sm 
of which  appears  to  be b inding  to  damaged  t issues ~,3,9. 

Zusammen/assung. Synthese  und  Stoffwechself/ ihig- 
kei t  yon  Cx-reak t iven  P ro te inen  in h e p a t e k t o m i e r t e n  
K a n i n c h e n  wurden  un te rsuch t .  Diese Kan inchen  konn ten  
das P ro te in  n ich t  bi lden,  sie behie l ten  jedoch die F/ihig- 
keit,  es aus ih rem Blutkreis lauf  auszuscheiden.  
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Brain Uptake  of aH Noradrena l ine  in N o r m a l  and Shigella dysenteriae Exotox in  Treated  Mice 

E x p e r i m e n t a l  evidence indicates  t h a t  noradrena l ine  
does no t  pass  in a s ignif icant  q u a n t i t y  into bra in  capil- 
laries 1. On the  o ther  hand ,  molecules of comparab le  size 
ev iden t ly  cross the  capi l lary wall qui te  easily, r ap id ly  
equi l ibra t ing  wi th  a space of abou t  1-2 ml/100 g of bra in  
t issue 3-4. 

In  the  p resen t  s tudy,  an a t t e m p t  has been  m a d e  to 
inves t iga te  t he  t ranscap i l l a ry  passage of noradrena l ine  
in t he  b ra in  of normal  and  Shigella dysenteriae tox in  
t r ea t ed  mice. Shigella dysenteriae tox in  has  been  shown 
to  damage  the  capi l lary wall  in the  mouse  bra in  5. 

We  have  measured  s imul taneous ly  the  space of 3H 
noradrenal ine ,  14C sucrose and  lalI a lbumin.  14C sucrose 
was found to pass ve ry  rap id ly  out  of bra in  capillaries 
and  its pene t r a t i on  in to  the  bra in  t issue is p robab ly  
h indered  by  some of the  per icapi l lary s t ruc tures  4. 131I 
a lbumin  was  used as an indica tor  of a p p r o x i m a t e  intra-  
vascular  p l a sma  volume.  

Material and methods. I)L noradrenal ine-7-H3-hydro  - 
chloride, specific ac t iv i ty  1,820 mc/mM, sucrose C 14 (U) 
specific ac t iv i ty  10 m c / m M ,  18H-human serum a lbumin  
were used. 

The expe r imen t s  were carr ied out  in female  mice, 
weight  range 20-22 g. To ,1 group of the  animals,  36 h 
before the  admin i s t r a t i on  of labelled compounds ,  4 LD~0 
of Shigella dysenteriae exo tox in  was in jec ted  i.v. The 
other group of mice received saline. To b o t h  groups  of 
animals,  3 ~zc of 18H-albumin and  25 rain later,  3 ~c of 
3H noradrena l ine  and  0.5 ~c of I~C sucrose were in jec ted  
i.v. 30 rain af ter  the  f i rs t  in jec t ion  the  animals  were killed 

and blood and bra in  t issue were hand led  as repor ted  
previously  *. 3H noradrena l ine  was isolated by  absorb t ion  
on a lumin ium oxide.  

The y- rad ioac t iv i ty  was measured  in a well scint i l lat ion 
counter ,  f l - radioact ivi ty  of 3H and  14C was  counted  in a 
Packa rd  l iquid scint i l la t ion spec t rometer ,  using the  screen- 
ing me thod .  

The results  are expressed in t e rms  of the  space of a 
subs tance  in the  bra in  t issue def ined in the  case of 131I 
a lbumin  as: (cpm per  1 g of bra in  t i ssue) / (cpm per  1 ml  of 
plasma) x 100 in t he  case of 3H noradrenal ine  and 14C 
sucrose as: (dpm per  1 g of bra in  t i s sue) / (dpm per  1 ml  of 
p la sma  water)  • 100; wa te r  con ten t  of p la sma  was as- 
sumed to  be 93%. 

Results. The space of 3H noradrenal ine ,  14C sucrose 
and  181I a lbumin  in the  bra in  of animals  in tox ica ted  wi th  
Shigella dysenteriae tox in  is s ignif icant ly  increased. The 
values of the  space o f  3H noradrena l ine  and  14C sucrose 
are ap p ro x i ma t e l y  equal  in both ,  the  normal  and  the  
toxin  t rea ted  group  (Table). 
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Discussion. As a l ready po in ted  out, if the  e n t r y  of 3H 
noradrena l ine  in to  the  bra in  tissue is p r e v e n t e d  by  a 
capi l lary wall, the  space of 3H noradrenal ine  in the  bra in  
should be a p p r o x i m a t e l y  equal  to the  space  of ~31I 
a lbumin.  In  t he  in tox ica ted  animals, the  space of 3H 
noradrena l ine  and  13~I a lbumin  would p r o b a b l y  change  
in a parallel  way.  

On the  o ther  hand,  if the  passage of noradrena l ine  
into the  bra in  is h indered  by  pericapil lary s t ruc tures ,  the  
space of aH noradrena l ine  in normal  and p r o b a b l y  also 
in the  in tox ica ted  animals  would be close to  the  values  
of ~4C sucrose. 

Our p resen t  expe r imen t s  seem to speak for the  la t t e r  
possibil i ty,  and  therefore  we suspect  t h a t  the  barr ier  
p reven t ing  the  en t ry  of noradrenal ine  f rom blood into 
the  bra in  is p robab ly  located outside the  capi l lary wall. 

Our hypo thes i s  does not  correlate well w i th  the  obser- 
va t ions  of BERTLER et al. 6 Using fluorescence microscopy,  

Space ml/100 g of tissue 

3H noradrenaline 14C sucrose ~3~l albumin 

Controls 
Intoxicated 
animals 

2.20 (1.49-2.91) 2.17 (1.92-2.42) 1.21 (0.70-1.72) 
8.10 (5.27-10.93) 8.37 (6.31-10.43) 2.57 (2.07-3.07) 

The values represent the mean value from 10 animals with their 
fiducial limits. 

these  au thors  found t h a t  t he  vascular  endo the l ium in 
the  bra in  cons t i tu tes  a barr ier  for some monoamines  
closely re la ted to noradrenal ine .  

Our approach  to the  inves t iga ted  p rob lem is based on 
the  hypo thes i s  of the  ex is tence  of a rapidly  equi l ibra t ing 
per icapi l lary  space in the  bra in  2 4. However ,  the  exis tence 
of the  per icapi l lary  space in t he  bra in  t issue has not  been 
conf i rmed by  a direct  his tological  me t h o d  7. 

I t  seems t h a t  the  ques t ion  of the  exis tence of the  peri- 
capil lary space in the  bra in  and  its re la t ion to  the  rapidly  
exchanging  c o m p a r t m e n t  has  to  be e lucidated before a 
final evalua t ion  of the  p resen t  exper iment .  

Zusammen/assung.  Die Au to ren  un te r suchen  den t rans-  
kapi l laren D u r c h t r i t t  von 3H Noradrena l in  in das Gehirn 
der  MS, use. Auf Grund der  Versuche  scheint  es wahr-  
scheinlich, dass die Barriere,  die den E i n t r i t t  von Nor- 
adrenal in  in das Gehirn verh inder t ,  sich n ich t  in der  
Kapi l l a rwand  bef indet .  
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Effects  of A lcoho l  I n g e s t i o n  on the I n terca la t ed  D i sc  in the M o u s e  Heart  

H e a r t  muscle is d iv ided in to  dis t inct  cellular uni ts  by  
the  in te rca la ted  disc a t  t he  intercellular boundar ies  1. 
Physiological  s tudies  indica te  t ha t  the e lec t ro tonic  coupl- 
ing be tween  the  ad jacen t  hea r t  muscle cells is faci l i ta ted 
by  the  low res is tance  of the  in tercala ted disc ~ 4. Recen t  
s tudies  of SOHAL et  a l )  and  KAWAMURA and  KONISHI 6 
suggest  t h a t  the  in te rca la ted  disc undergoes morphologic  
a l tera t ions  in cer ta in  physiologic and pa thologic  condi-  
t ions. There  is some evidence of a direct  causal  re la t ionship  
be tween  alcohol consumpt ion  and hear t  disease in m a n  v. 
This s tudy  repor t s  the  u l t ras t ruc tura l  changes  of the  
in te rca la ted  disc in the  myoca rd ium of mice following 
prolonged e thanol  ingestion.  

Hea r t s  of 20 H a M / I C R  mice (3 weeks old) t h a t  d r a n k  
wa te r  conta in ing  15% e thanol  by volume for a per iod of 
3 m o n t h s  were s tudied.  The mice were al lowed access to 
e thanol- f ree  wa te r  for a per iod of 10 min on each  a l t e rna te  
day.  They  were fed on ba lanced  commercial  Pu r ina  Chow 
ad l ibi tum.  Ten animals  f rom the same s tock  were kep t  
as controls  and  given no ethanol .  At  the  end of 3 m o n t h s  
the  mice were killed by  spinal  dislocation. Dai ly  alcohol 
consumpt ion  at  the  t ime  of sacrifice was a p p r o x i m a t e l y  
5.2 ml/100 g b o d y  weight .  

Small  pieces of left  ven t r icu la r  m y o c a r d i u m  were f ixed 
in 3% p h o s p h a t e  buffered  g lu ta ra ldehyde  for 2 h fol- 
lowed by  1% osmium te t rox ide  for 75 min.  Tissues were 
embedded  in Maraglas.  Th in  sections were cut  w i th  an 
L K B  ' U l t r o t o m e '  mic ro tome  and s ta ined wi th  u rany l  
ace ta te  and lead ci t rate .  A Siemens 'E lmiskop  I '  e lec t ron 
microscope was used for observat ions.  

The fine s t ruc ture  of the  in te rca la ted  disc in control  
mice was similar to t h a t  descr ibed by  FAWCETT 1. The 
disc is s t ruc tura l ly  d i f fe ren t ia ted  into 4 types  of regions 
wi thou t  any  par t icu lar  sequent ia l  order  of location.  These 
regions are des igna ted  as (1) macula  adherens  or desmo- 
some, (2) macula  occludens or nexus,  (3) fascia adherens  
or area of myofibr i l lar  inser t ion  and (4) nonspecial ized 
region or intercel lular  gap region (Figure 1). 

In  the  alcoholic mice the  intercel lular  space in the  
fascia adherens  region was s t r ik ingly  widened  (Figure 2). 
In  the  control  animals  the  max i ma l  w id th  of the  in te i -  
cellular space in this  region was app rox ima te ly  250 A, 
whereas  in the  exper imen ta l  mice the  max ima l  w i d t h  
increased to abou t  0.3 ~x. No signif icant  a l te ra t ions  were 
observed in o ther  regions of the  in te rca la ted  disc. Wid-  
ening of the  intercel lular  space does no t  seem to be a 
result  of p r epa ra to ry  procedures  as the  contro l  t issues 
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