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Effects of Alcohol  Ingest ion  on Adrenergic  Nerve 

Autonomic  dysfunc t ion  m a y  occur in pa t i en t s  wi th  
per iphera l  n e u r o p a t h y  secondary  to chronic alcohol ism ~-3. 
Recen t ly  NOVAK and VICTOR ~ descr ibed 4 pa t i en t s  with 
alcoholic neuropa thy ,  in w h o m  degenera t ive  changes  of 
the  vagus  and s y m p a t h e t i c  nerves  were demons t r a t ed .  
However  t he  effects of chronic alcohol inges t ion  on the  
in t r ins ic  inne rva t ion  of the  hea r t  is no t  known.  The 
purpose  of th is  r epor t  is to  describe the  effects  of prolonged 
alcohol consumpt ion  on the  adrenergic  nerve  endings  of 
ra t  a t r ioven t r icu la r  valves.  

Mater ials  and methods. 12 Wis t a r  s t ra in  male ra t s  
(body weight  130-150 g) were allowed to dr ink  only whi te  
rum (40% alcohol) for 4 months .  6 animals  f rom the  same 
s tock were kep t  as controls  and  given no alcohol. All 
animals  were fed on a ba lanced commerc ia l  ra t  food ad 
l ibi tum.  After  the  4 -month-per iod  the  ra t s  were killed by  
exangu ina t ion  in e ther  anesthesia .  The dai ly a m o u n t  of 
whi te  r u m  consumed dur ing the  e x p e r i m e n t  was 4.9 ml/  
100 g b o d y  weight .  

Tissues f rom b o t h  control  and  exper imen ta l  groups  were 
processed in exac t ly  the  same fashion. The hea r t s  were 
quickly r emoved  and  as soon as t he  vent r icu la r  chamber s  

Fig. 1. Atrioventricular valve of a control rat. Whole-mounted 
stretch preparation. Fluorescence micrograph. • 250. 

Endings  of Rat Atrioventr icular  Valves  

had  been  opened  the  a t r iovent r icu la r  valves  were dissected 
wi th  the  help of a s tereomicroscope.  To ob ta in  cons i s t en t  
and  dupl icable  results ,  the  hea r t  valves  were excised 10 to 
15 rain af ter  sacrifice. 

Three  contro l  and  6 e x p e r i m e n t a l  an imals  were p r o  
cessed to d e m o n s t r a t e  ca techolamines .  In  accordance  wi th  
FALCK-HILLARt"S m e t h o d  5-t0, the  excised valves  were  
r insed in cold calcium-free Tyrode  solut ion for 2 rain, 
s t r e t ched  and  m o u n t e d  whole on glass slides and  al lowed 
to  d ry  in the  air a t  room t e m p e r a t u r e  for 15 rain. In  our  
l abora to ry  the  re la t ive  h u m i d i t y  of the  air was m a i n t a i n e d  
at  a p p r o x i m a t e l y  50%, and  th is  p roved  sa t i s fac to ry  for 
d ry ing  the  valves  and  did no t  p roduce  any  serious 
changes  in the  morpho logy  of the  adrenergic  nerves  as 
revealed by  the  f luorescence me thod .  The t issue was  t h e n  
t r ea t ed  wi th  fo rma ldehyde  gas of op t ima l  h u m i d i t y  
(70%) genera ted  f rom p a r a f o r m a l d e h y d e  a t  80~ tor 
1 h, m o u n t e d  wi th  non-f luorescent  immers ion  oil and 
examined  wi th  a Zeiss f luorescence microscope.  

The remain ing  animals  were processed according to  the  
m e t h o d  of OaAMPY, modif ied  by  2r 11. Af te r  
r insing,  the  valves  were f ixed in 2% osmium t e t rox ide  and  
3% zinc iodide solutions,  mixed  in a ra t io  of 1:4, imme-  
d ia te ly  before use. The valves  were  f ixed dur ing  24 h a t  
room t empera tu re ,  r insed,  dehyd ra t ed ,  cleared in xylene  
and  m o u n t e d  in His toclad.  

Results.  Fluorescence microscopy  of contro l  atr io-  
ven t r icu la r  valves  processed by  the  fo rma ldehyde  
condensa t ion  m e t h o d  of FALCK and  HILLARP shows 
dense ne tworks  of adrenergic  nerves.  The endings  are 
varicose, exhib i t ing  an in tense  greenish-yel low fluo- 
rescence. This  appea rance  was very  s imilar  and  can be 
compared  to  those  descr ibed by  o thers  inves t iga tors  9, ~-~5. 

In  Figure  1 adrenergic  nerve  endings  forming  a dense 
n e t w o rk  wi th  in tense ly  f luorescent  varicosi t ies  can  be 
seen in a contro l  a t r ioven t r icu la r  valve.  A marked  
reduc t ion  in n u mb er s  of ca techo lamine-con ta in ing  nerve  
fibres could be d e m o n s t r a t e d  in alcoholic rats.  The te rmi-  
nals were more  sparse t h a n  normal ,  a l though  the  in t ens i ty  
was  abou t  normal .  

Figure  2 shows a d iminu t ion  of the  dens i ty  of fluo- 
rescence fibres, a decrease of the  f luor - in tens i ty  in a p a r t  
of t he  p re sen t  fibres, and  f luorescence th ickenings ,  which  
seem to be like re t rac t ion-ba l l s  dur ing  a p o s t t r a u m a t i c a l  
degenera t ion  or an accumula t ion  of t r a n s m i t t e r  in the  
p rox ima l  f ib res tump.  

Fig. 2. Atrioventricular valve of an alcoholic rat. Whole-mounted 
stretch preparation. Fluorescence micrograph. • 250. 
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Ligh t  mic roscopy  of spec imens  f ixed by  means  of the  
osmium-iod ide  t echn ique  shows an ex tens ive  d i s t r ibu t ion  
of nerve  f ibres in cont ro l  a t r ioven t r i cu la r  valves.  These 
f ibres form ne tworks  with fine meshs  s imilar  to those  
p rev ious ly  descr ibed 9,16 

Figure  3 shows the  au tonomic  baseplexus,  f ixed by  
means  of t he  osmium- iod ide  technique ,  d i s t r ibu ted  in a 
control  a t r ioven t r i cu la r  valve.  

Degenera t ive  lesions of osmiophi l ic  nerve  t e rmina l s  
occur  in ra t s  given alcohol for 4 mon ths .  The va lves  
d i sp layed  less numerous  nerve  s t ruc tu res  w i th  def ini te  
a l tera t ions .  They  appea r  as a few th ick  f ibres w i t h o u t  
ne twork  a r r angemen t ,  f r equen t ly  reduced  to an a m o r p h o u s  
debr is  of osmiophi l ic  mater ia l .  This  aspec t  is revealed  in 
F igure  4. 

Discussion. This s t u d y  has  shown t h a t  p ro longed  
consumpt ion  of whi te  rum (40% alcohol) elicits severe 
degenera t ive  lesions in t he  adrenergic  ne rve  plexuses  of 
r a t  a t r ioven t r i cu la r  valves.  

The d is t inc t  loss of ca techo lamine  f luorescence in 
adrenergic  nerves  fol lowing long- te rm inges t ion  of 
alcohol closely resembles  t he  d i sappearance  of f luorescent  
nerve  f ibres seen af ter  pos tgangl ionic  dene rva t ion  5, 8 and  

af ter  t r e a t m e n t  w i th  6-hydroxydopaminelT,  ls. The 
CHAMPY-MAILLET m e t h o d  gives resul ts  ve ry  similar  to  the  
f luorescent  technique ,  and  it seems l ikely t h a t  t he  same 
nerve  f ibres are be ing d e m o n s t r a t e d  by  b o t h  techniques .  
The severe q u a n t i t a t i v e  and  qua l i t a t ive  changes  of 
osmiophi l ic  nerve  f ibres observed  in a t r iovent r icu la r  
valves  of alcoholic ra t s  are comparab le  wi th  the  degener-  
a t ive  lesions found in h u m a n  mit rM and t r icuspid  valves  
in the  late phase  of chronic Chagas '  disease19. 

There  is ev idence  of a causal  re la t ionship  be tween  
alcohol consumpt ion  and  hea r t  disease in m a n  ~~ The 
pa thogenes i s  of a lcohol- induced cardiac lesions, however ,  
has  no t  been  clearly es tabl ished.  Al though  the re  is 
ev idence  to  suggest  t h a t  alcohol has a d i rec t  toxic  effect  
on the  myocard ium,  it is diff icult  to  d i f fe ren t ia te  the  roles 
p layed  by  alcohol per  se, t he  alcohol metabol i tes ,  and  the  
associa ted  metabol ic  d isorders  a c c o m p a n y i n g  chronic  
alcohol in take.  

I t  has  been d e m o n s t r a t e d  t h a t  alcohol ingest ion produces  
a l te ra t ions  in the  ca techo lamine  me tabo l i sm and  an 
increase in the  u r ina ry  excre t ion  of ca techolamineseS-~  
These effects  would  resul t  in d i s tu rbances  of t he  s y mpa -  
the t ic  ne rvous  sys t em ac t iv i ty  in chronic alcoholics, 
which  are f r equen t ly  observed~S. P o s t  and  Suzq29 have  
p o i n t ed  out  t h a t  chronic  alcohol admin i s t r a t i on  leads to  a 
considerable  increase of the  ca techo lamine  concen t ra t ion  
in d i f fe ren t  regions of the  r a t  brain.  Our p resen t  morpho-  
logical observa t ions  speak  for a c h a n g e  of the  catechol-  
amine  levels in the  m y o c a r d i u m  of the  chronic alcoholic, 
and  it can be specu la ted  t h a t  th is  migh t  p lay  a role in the  
p roduc t ion  of ana tomica l  and  func t iona l  a l te ra t ions  in 
alcoholic c a r d i o m y o p a t h y .  

F u r t h e r  expe r imen t s  to inves t iga te  the  m y o c a r d i u m  
ca techolamine  co n t en t  following chronic alcohol con- 
s u m p t i o n  are proceeding.  

Zusammen/assung. Bei Ra t t en ,  die w~thrend 4 Mona ten  
ad l ib i tum 40%igen  Zucker rohrschnaps  ge t runken  ha t t en ,  
wurden  t ie fgre i fende Degenera t ionse r sche inungen  des 
adrenerg ischen  Nervenp lexus  der  At r ioven t r iku la rk lap-  
pen  festgestel l t .  
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Fig. 3. Atrioventricular valve of a control heart. Whole-mounted. 
CHAMPY-MAILLET technique. • 250. 
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Fig. 4. Atrioventricular valve of an alcoholic heart. Whole-mounted. 
CHAMPY-~IAILLET technique. • 
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