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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 

1 D. W. FAWCETT, An Atlas of Fine Structure. The Cell (W.B.Saun- 
ders Co., Philadelphia 1966). 

2 j .  W. WOODBURY, Handbook of Physiology, Circulation (American 
Physiological Society, Baltimore 1962), vol. 1, sec. 2, p. 237. 

8 L. BARR, M. M. DEWEY and W. BERGER, J. gen. Physiol. dS, 797 
(1965). 

4 S. WEII)MANtr J. Physiol. 187, 323 (1966). 
5 R. S. SOHAL, S. C. SUN, H. L. COLCOLOUOH and G. E. BURCH, Lab. 

Invest. 18, 49 (1968). 
e K. KAWAM~JRA and T. KONISHI, Jap. Cireul. J2 31, 1533 (1967), 
7 C, S, ALEX~NDER~ Ann, intern, Med. 67, 670 (1967), 



280 Speeialia 15. 3. 1969 

similarly and  s imul taneous ly  p repa red  d id  no t  d isplay  
such changes.  

In  v i t ro  s tudies  of the  hea r t  muscle indicate  t h a t  h igh  
concen t ra t ions  of alcohol have  a direct  toxic  effect  on 
the  m e m b r a n e  po ten t i a l  and the  contract i le  systemS, 9. 
Loss of enzymes  and  electrolytes10, n f rom the  myocar -  
d ium of ch ron ic  alcoholic pa t i en t s  suggests  t h a t  e t h a n o l  
affects  the  pe rmeab i l i t y  and me tabo l i c  p a t h w a y s  of the  
myocytes .  I t  is t hus  possible t h a t  the  s t ruc tura l  changes  

of t he  in te rca la ted  disc are secondary  to  the  metabol ic  
changes  induced  by  chronic e thanol  consumpt ion .  

The pa thogenes i s  or t he  effects of t he  a l tera t ions  of 
in te rca la ted  disc on myocard ia l  func t ion  is unknown.  
However ,  in some ca rd iomyopa th ic  s ta tes  of m a n  6 and  
in chronical ly  exercised ra t s  5 the  nonspecial ized region 
of the  in te rca la ted  disc was found to be swollen. Macula 
occludens or nexus  has been  considered as the  region of 
lowest  electrical  res is tance allowing electrotonic  coupling 
be tween  the  myocard ia l  cellsK W h a t  effect  the  changes  
of the  intercel lular  space in ad jacen t  por t ions  of the  
in te rca la ted  disc have  on the  electrophysiological  p r o p -  
ert ies of macula  occludens is no t  known.  In  any  event ,  
it  is possible t h a t  degenera t ive  changes  in the  s t ruc tu re  
of in te rca la ted  disc m a y  affect  t he  normal  spread  of 
exc i ta t ion  impulse  in the  hear t .  In teres t ingly ,  a va r i e ty  
of e lec t rocardiographic  a l tera t ions  in associat ion wi th  
alcoholic h e a r t  disease of m a n  has been  repor ted  l~,13. 

Rdsumd. L ' e x a m e n  au microscope d l e c t r o n i q u e  du 
disque intercalaire  dans  le t issu card iaque  de la souris, 
apr~s admin i s t r a t i on  orale d 'a lcool  dthylique,  on t  rdvdl6 
une a u g m e n t a t i o n  de la d i s tance  intercellulaire.  Le cou- 
plage dlect ro tonique en t re  les cellules du myoca rde  est  
assurd par  le disque intercald. Pa r  consdquent ,  des change-  
m e n t s  ddgdndratifs survenus  dans  le d isque intercalaire  
d iminuen t  la p ropaga t ion  de l ' impuls ion exci ta t r ice  dans  
le t issu cardiaque.  
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Fig. 1. Intercalated disc from the inyocardium of a control mouse 
showing the 4 types of intercellular contact : maeula adherens (MA) ; 
maeula oceludens (MO); fascia adherens (FA); and nonspecialized 
region (G). • 34,000. 

Fig. 2. Intercalated disc of the myocardimn of a mouse on ethanol 
ingestion. Note the vesieulation of fascia adherens (FA). • 23,400. 
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The Effect of Various Beta-Receptor Blocking Agents on Platelet Aggregation 

In  1960 HELLEM found t h a t  a protein-free,  hea t -s tab le ,  
d ia lysable  ex t r ac t  of red cells could p roduce  mark ed  
p la te le t  aggregat ion  in v i t ro  1. This  ext rac t ,  or ' fac tor  R '  
as HELLEM called it, was subsequen t ly  ident i f ied as 
adenosine  d iphospha t e  (ADP) by  GARDER et al. ~. 

A D P  was found  to  be the  mos t  act ive of a n u m b e r  of 
nucleotides,  lipids, ca techolamines  and o ther  sub- 
s tances  tes ted  for the i r  aggregat ing  ac t iv i ty  8,4. 

In  recent  years  an increasing n u m b e r  of subs tances  
has been  found - besides those  wi th  aggregat ing  proper t ies  
- t h a t  inhibi t  p la te le t  aggregat ion in vitro.  A m o n g  these  

subs tances  the  fl-receptor blockers  seem to be of par t icu lar  
interest ,  as t h e y  are used increasingly in the  t r e a t m e n t  
of hea r t  diseases. 

In  the  following we have  explored the  inhib i tory  act ion 
of four  f l-receptor blockers on adenos ine -d iphospha te  
induced  p la te le t  aggregation.  

Method. Blood was ob ta ined  f rom h ea l t h y  volunteers  
in fas t ing condi t ion  by punc t ion  of an an tecubi ta l  vein 
and collected in siliconized (silicone oil: A K  3501 glass 
tubes.  Nine pa r t s  of blood were added  to  one p a r t  of 
3.8% t r i sod ium ci t ra te  as ant i -coagulant .  P la te le t - r ich  


