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C o n c e r n i n g  P o s s i b l e  Contrac t i l e  M e c h a n i s m s  in 

I t  is well  e s t ab l i shed  t h a t  m y o e p i t h e l i a l  cells are  
assoc ia ted  w i th  t h e  ac in i  in  m a n y  types  of exocr ine  glands,  
}~ut t he  l i t e r a t u r e  con ta ins  no  m e n t i o n  of t h e m  w i t h  
respec t  to  t h e  exocr ine  pancreas .  R e c e n t  e lec t ron  micro-  
scopic s tud ies  of t he  ca t  p a n c r e a s  ~, 2 do n o t  m e n t i o n  myo-  
ep i the l ia l  cells e i the r  pos i t ive ly  or nega t ive ly .  

Myoep i the l i a l  cell a c t i v i t y  causes  pressure  changes  
aga in s t  a h e a d  of p ressu re  in  t h e  duc t s  of s a l i va ry  
glands3,  4. I n  t he  p r e s e n t  i n v e s t i g a t i o n  a s imi la r  s y s t e m  
has  been  used to  a sce r t a in  w h e t h e r  or n o t  such  a c t i v i t y  
exis ts  in  t h e  p a n c r e a s  of t he  cat ,  a n d  p a n c r e a t i c  t i ssue  
ha s  also been  s tud ied  morpho log ica l ly  for  t he  presence  
of m y o e p i t h e l i a l  ceils. 

Fo r  t h e  phys io logica l  s tud ies  3 ca t s  were used. Af te r  
i n d u c t i o n  w i t h  e ther ,  a n a e s t h e s i a  was  m a i n t a i n e d  us ing  
chlora lose  (80 mg/kg) .  T he  a b d o m e n  was opened  and  t h e  
m a i n  p a n c r e a t i c  d u c t  was  carefu l ly  d issected  a n d  can-  
n u l a t e d  w i t h  a m e t a l  c a n n u l a  of wides t  possible  bore  
w h i c h  was  connec t ed  to a p ressure  t r a n s d u c e r  b y  poly-  
e thy l ene  tub ing .  A closed pressure  record ing  s y s t e m  was 
a r r a n g e d  as descr ibed  p rev ious ly  3. T h e  pressure  in  t h e  
d u c t  could be  se t  a t  a n y  des i red  level  t h r o u g h  a connec-  
t i on  to  a p ressure  bot t le .  P ressure  changes  in t h e  d u c t  
were reg i s te red  on  a po lygraph .  T he  s y s t e m  could also 
be  opened  to  s t u d y  secret ion.  I n  order  to  avo id  a con-  
t i nuous  secre t ion  f rom t he  gland,  t he  ca t s  were fas ted  
for 12 h a n d  t h e  py lo rus  was l igated.  

The  p a r a s y m p a t h e t i c  a n d  s y m p a t h e t i c  ne rves  of sali- 
v a r y  g lands  h a v e  been  f o u n d  to  c o n t a i n  m o t o r  f ibres  for  
t h e  myoep i the l i a l  cells 3, 4 and  the i r  effects can  be  i m i t a t e d  
p h a r m a c o l o g i c a l l y !  To s t u d y  th i s  on  t h e  panc rea s  of t h e  
ca t  v a g a l  s t imu la t ion ,  m e t h a c h o l i n e  and  ad rena l ine  were 
t r i ed ;  secre t in  s was  also used  in 2 expe r imen t s .  T he  drugs  
were  i n j ec t ed  i.v. t h r o u g h  a f emora l  ve in  a n d  v a g a l  
s t i m u l a t i o n  was ach ieved  b y  s t i m u l a t i o n  of t h e  pos te r io r  
v a g a l  t r u n k  at the lower  end  of t h e  oesophagus  a f t e r  
i n t r a t h o r a c i c  exposure  of t he  nerve .  

Vaga l  s t i m u l a t i o n  caused  a slow, c o n t i n u o u s  increase  
in pressure  in  t h e  p a n c r e a t i c  duct ,  b u t  t h i s  on ly  b e c a m e  
e v i d e n t  a t  a fa i r ly  h igh  f r equency  of s t imu la t i on ,  a b o u t  
10/sec, a n d  in t h e  open  s y s t e m  th i s  i n i t i a t ed  a slow 
p a n c r e a t i c  secret ion.  Secre t in  caused  a s imi la r  effect  on 
t he  p ressure  w h e n  g iven  in  doses large  e n o u g h  to  i nduce  
secre t ion ;  secre t in  in  lower doses h a d  no  pe rcep t ib l e  
effect  on  t h e  d u c t  pressure .  Methacho l ine ,  e.g. 1 ~g/kg, 
was  s imi la r ly  found  to  give a pressure  rise w h i c h  was 
slow in onse t  b u t  of sho r t  du ra t ion ,  whi le  ad rena l ine  in 
doses up  to  10 ~zg/kg d id  n o t  af fec t  t h e  d u c t  pressure .  
I n  t he  open  sys tem,  me thacho l ine ,  in  doses a f fec t ing  t he  
d u c t  pressure ,  s o m e t i m e s  b u t  n o t  a lways  caused  a sma l l  
sec re to ry  response  w h i c h  was n o t  seen a f t e r  adrena l ine .  
Thus ,  t h e  effect  of t h e  s t imu l i  on  t he  pressure  in  t h e  
p a n c r e a t i c  d u c t  seems to  be  closely r e l a t ed  to secret ion.  

F o r  t h e  morpho log ica l  s tud ies  s epa ra t e  smal l  pieces 
f rom the  head ,  t a i l  a n d  u n c i n a t e  process  f rom 4 ca ts  were 
r ap id ly  f rozen b y  l iquid  n i t r ogen  a n d  c r y o s t a t  sect ions  
were  used  for  s t u d y i n g  a lka t ine  p h o s p h a t a s e  a c t i v i t y  b y  

the  P a n c r e a s  - Myoep i the l i a l  Cel ls  

t h e  m e t h o d  of HUGON a n d  ]3ORG~RS ~. A d j a c e n t  pieces 
of t i s sue  were  f ixed w i t h  a p a r a f o r m - g l u t a r a l d e h y d e  
mix tu re ,  pos t  f ixed w i t h  o s m i u m  te t rox ide ,  e m b e d d e d  in 
a ra ld i t e  a n d  u l t r a t h i n  sect ions  were examined ,  a f te r  lead 
s ta in ing,  b y  e lec t ron  microscopy.  

Sa l iva ry  myoep i the l i a l  cells in  t he  ca t  show a s t rong  
a lka l ine  p h o s p h a t a s e  ac t i v i t y  ~. I n  t he  p a n c r e a s  no  a lka l ine  
p h o s p h a i a s e  was  found  in assoc ia t ion  w i t h  ac ina r  s t ruc-  
tu res  (as shown  p rev ious ly  b y  PETKOV 8, us ing  d i f fe ren t  
techniques) .  F u r t h e r m o r e  no  myoep i the l i a l  cells were 
found  b y  e lec t ron  microscopy.  

I n  s a l iva ry  g lands  b o t h  p a r a s y m p a t h e t i c  a n d  sym-  
p a t h e t i c  s t i m u l a t i o n  cause  2 t ypes  of p ressure  response  
in t h e  duc t s :  one  t y p e  re l a t ed  to  myoep i the l i a l  a c t i v i t y  
a n d  a n o t h e r  to  sec re to ry  ac t iv i ty3 ,  4. I n  t h e  p a n c r e a s  of 
t he  cat ,  t h e  p r e sen t  e x p e r i m e n t s  show only  one t y p e  of 
p ressure  response  - t h a t  r e l a t ed  to sec re to ry  a c t i v i t y  - 
t h u s  i nd i ca t i ng  t h a t  myoep i the l i a l  cells m i g h t  no t  ex is t  
in  t h e  panc rea s  ; t h i s  poss ib i l i ty  was  conf i rmed  b y  e lec t ron  
microscopy.  

The  exac t  func t ion  of myoep i the l i a l  cells is n o t  unde r -  
s tood.  T h e y  are  found  in  m o s t  s a l i va ry  g lands  b u t  do 
no t  seem to be  indispensible ,  for t h e y  h a v e  no t  been  
found  in t he  p a r o t i d  g land  of t h e  r a t  9. The  p r e s e n t  s t u d y  
shows t h a t  myoep i the l i a l  cells are  also a b s e n t  in  t he  
panc rea s  of t he  cat .  

Zusammen/assung. Aktivi t~i t  myoep i the l i a l e r  Zellen in 
Speiche ldr i i sen  v e r u r s a c h t  D r u c k e r h 6 h u n g e n  in den  Aus-  
f i ihrg/ ingen der  Speiche ldr i i sen  a. Die  Panc reasd r i i s e  der  
K a t z e  zeigt  n i ch t s  dergleichen,  da  ke ine  myoep i the l i a l e  
Zellen v o r h a n d e n  sind.  D r u c k e r h 6 h u n g e n  erh/ i l t  m a n  nut ,  
w e n n  d u r c h  vaga le  Re izung  oder  bet  V e r a b r e i c h u n g  y o n  
M e t h a k o l i n  u n d  Sekre t in  die Sekre t ion  ange reg t  wird.  
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Effect  of  A n t i l y m p h o c y t e  S e r u m  on E x p e r i m e n t a l  M y o c a r d i a l  Infarct ion  

A r r h y t h m i a  a n d  c o n d u c t i o n  d i s t u r b a n c e s  h a v e  fre- 
q u e n t l y  been  obse rved  1-3 to  follow m y o c a r d i a l  in farc t ion .  
I t  has  been  shown  in  ear l ier  e x p e r i m e n t s  4 t h a t  t h e  s tas is  
d e r m a t i t i s  due  to  t e m p o r a r y  i schemia  can  be  p r e v e n t e d  

b y  induced  l y m p h o p e n i a  and  i m m u n o s u p p r e s s i o n  (ALS, 
I m u r a n  t r e a t m e n t ) .  

I n  t h e  p r e sen t  work,  t he  effect  of a n t i l y m p h o c y t e  
s e rum (ALS) on  t he  f r equency  of a r r h y t h m i a  a n d  con- 
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duc t ion  d i s tu rbances ,  and  t he  his to logical  a l t e r a t i on  of 
t he  necro t ic  a rea  in  t he  ear ly  s tage of e x p e r i m e n t a l  
m y o c a r d i a l  in fa rc t ion  were s tudied .  

Materials and methods. The  e x p e r i m e n t s  were pe r fo rmed  
on 55 whi t e  rats ,  b o t h  males  a n d  females  of i nb red  s t ra in ,  
r ang ing  f rom 200-250 g in weight .  30 an ima l s  were in jec ted  
i.p. w i t h  2 ml  of ALS  4 h before  t he  opera t ion .  The  A L S  
inject ion,  us ing  2 and  1 ml  was r epea t ed  24 a n d  48 h 
a f te r  t h e  opera t io  n, respect ively .  The  A L S  was p roduced  
in r a b b i t s  b y  t h e  m e t h o d  of GRAY and  MONACO 5. T h e  
s e rum a c t i v i t y  was assessed f rom the  decrease  in t h e  
c o u n t  of c i rcu la t ing  l ymphocy te s .  The  coun t s  of l ymp h o -  
cytes  decreased,  on  t he  average,  b y  15-20~o as c o m p a r e d  
w i t h  those  t a k e n  before  t he  in ject ion,  whi le  t he  abso lu te  
leucocyte  coun t s  s l igh t ly  increased  or r e m a i n e d  un-  
changed .  No ALS  was a d m i n i s t e r e d  to t he  con t ro l  
an imals .  

Af te r  t h o r a c o t o m y  the  m y o c a r d i a l  in fa rc t ion  was 
induced  b y  l iga t ion  of t he  lef t  an t e r i o r  c o r o n a r y  a r te ry ,  
ve r i fy ing  i ts  onse t  also f rom t h e  e l ec t roca rd iog ram E CG  
t rac ings  were recorded  b y  a 3 -channe l  Hell ige d i rec t  
wr i t e r  EC G a p p a r a t u s .  Genera l ly  12 ECG leads ( I - I I I  
l imb  leads, un ipo la r  l i m b  a n d  un ipo la r  ches t  (V1-V6) 
leads) were used. The  suscep t ib i l i ty  to  a r r h y t h m i a  a n d  
c o n d u c t i o n  d i s t u r b a n c e s  was e s t ab l i shed  f rom t h e  electro-  
ca rd iog rams  recorded  for  4 ra in  while  t he  r a t s  inha led  a 
m i x t u r e  of 5~o oxygen  and  95% n i t rogen  gas. 

Results and discussion. Before t he  ope ra t i on  n e i t h e r  
a r r h y t h m i a  no r  c o n d u c t i o n  d i s t u rbances  were obse rved  
as a resu l t  of t he  i n h a l a t i o n  of oxygen-def ic ien t  gas 
mix tu re .  Af te r  t h e  l iga t ion  of t he  co rona ry  a r te ry ,  
a r r h y t h m i a  a n d  c o n d u c t i o n  d i s t u r b a n c e s  were obse rved  
m a i n l y  on  t i le  r a t s  wh ich  h a d  no t  been  t r e a t e d  w i th  A L S  
(Figures i a n d  2). The  f requencies  of t he  d i s t u r b a n c e s  
for b o t h  t h e  t e s t  a n d  t he  con t ro l  g roup  are s h o w n  in t h e  
Table .  F o r  h is to logical  ana lys is  t h e  an ima l s  were sacri-  

riced 48 h a f te r  t h e  opera t ion ,  i m m e d i a t e l y  on t e r m i n a t i o n  
of t h e  ECG. On t h e  pos t  m o r t e m  sect ion  of t h e  h e a r t  
t a k e n  f rom t h e  con t ro l  an imals ,  t h e  s t r u c t u r e  of t h e  
card iac  muscle  is m a s k e d  b y  a cel lular  i n f i l t r a t ion  con-  
t a i n i n g  p lasma,  leucocytes ,  l y m p h o c y t e s  an d  h y s t i o cy t e s  
p e n e t r a t i n g  f inger- l ike i n -be tween  t h e  h e a l t h y  muscle  
f ibres also (Figure 3). On t h e  sect ions  p repa red  f rom t h e  
h e a r t  of t h e  an ima l s  in j ec ted  w i t h  ALS,  t h e  in fa rc t ion  
a rea  appea r s  s h a rp l y  i so la ted  f rom the  e n v i r o n m e n t .  The  

Frequency rate of the conduction disturbances and the arrhythmias 
in the ALS treated and the control groups. 

Antilymphocyte Control 
serum 

Arrhythmias 5 (16.7%) 8 (32%) 

Conduction disturbances 7 (23.3%) 9 (36%) 

Negative 18 (60%) 8 (32%) 

Summary 30 (100%) 25 (100%) 
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Fig. 1. I. Normal rat electrocardiogram 
(before coronary ligation). II. Myocardial 
infarction (electrocardiogram after coronary 
ligation). IfI. Atrioventricular block after 
21[4 min of hypoxia (inhalation of oxygen 
less gas mixture in myocardial infarction). 

Fig. 2. I. Normal rat electrocardiogram 
(before coronary ligation). II. Myocardial 
infarction (electrocardiogram after coronary 
ligation). III. Ventricular eytrasystole after 
11[2 min of hypoxia. 
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Fig. 3. Histological structure of necrotized cardiac muscle of the Fig. 4. Histological structure of necrotized cardiac muscle of the 
control animals. ALS treated animals. 

cel lular  i n f i l t r a t ion  is vis ible  on ly  a t  t h e  b o u n d a r y  of t h e  
necro t ic  a rea  a n d  i t  con ta ins  v e r y  few lympho cy t e s .  
P l a s m a  effusion is no t  apprec iab le  (Figure 4). 

The  p r e sen t  e x p e r i m e n t s  i nd i ca t e  t h a t  t he  f r equency  
of t h e  a r r h y t h m i a  a n d  c o n d u c t i o n  de t e r i o r a t i on  in t h e  
in i t ia l  s tage  of m y o c a r d i a l  i n fa rc t ion  is r educed  b y  t h e  
a d m i n i s t r a t i o n  of ALS.  Consider ing  t h a t  t he  i n f l a m m a -  
t i on  zone, t he  t r igger  zone - is k n o w n  to be la rgely  
respons ib le  for  t he  r h y t h m  d i s tu rbances ,  th i s  effect  can  
be  a t t r i b u t e d  to t he  dep le t ion  of t he  i n f l a m m a t i o n ,  i.e. 
p l a s m a  effusion a n d  l y m p h o c y t e  in f i l t r a t ion  a r o u n d  t h e  
necro t ic  area.  I t  was  obse rved  b y  ONO et  al. 6 t h a t  t h e  
a d m i n i s t r a t i o n  of A L S  leads to  t h e  p ro longa t i on  of r a t  
h e a r t  a l lograf t  f unc t i on  and  to  t he  r educ t ion  of r h y t h m  
d i s t u r b a n c e s  a n d  low vol tage ,  re f lec t ing  ear ly  re jec t ion.  

The  p r e sen t  expe r imen t ,  a long  w i t h  t h e  f indings  of 
o t h e r  a u t h o r s  7 9, suggests  t h a t  t he  i m m u n o m e c h a n i s m  
of t h e  o rgan i sm reac ts  to  t h e  necro t i zed  t issue in t he  same  
way  as to  a n y  al lograf t .  The  i n f l a m m a t i o n  a r o u n d  t h e  
card iac  muscle  necro t i zed  due  to i schemia  seems t h u s  
to  be  c o m p a r a b l e  w i th  t h e  r e j ec t ion  of t he  a l lograf t  hea r t .  

Zusammen/assung. Bei m i t  A n t i l y m p h o z y t e n - S e r u m  
b e h a n d e l t e n  R a t t e n  wird  die E n f z i i n d u n g s r e a k t i o n  der  
d u r c h  Isch~Lmie h e r v o r g e r u f e n e n  Nekrose  des Myokar -  
d iums  b e d e u t e n d  v e rmi n d e r t .  Ausse rdem werden  d a d u r c h  
R h y t h m u s -  u n d  Le i t ungs s t6 rungen ,  welche  im Anfangs-  
s t a d i u m  des He rz in f a rk t e s  h/~ufig sind, sel tener .  
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Mechanism of the Fall in Blood Pressure After 'Unclamping'  in Rats with Goldblatt-type Hypertension 

I n  dogs, cons t r i c t ion  of one rena l  a r t e r y  cons i s t en t ly  
induces  h y p e r t e n s i o n  on ly  if t h e  c o n t r a l a t e r a l  k i d n e y  is 
r e m o v e d  ( ' G o l d b l a t t - t y p e '  of hype r t ens ion ) .  In  t h e  ra t ,  
h y p e r t e n s i o n  m a y  be  induced  b y  cons t r i c t ing  one rena l  
a r t e r y  w i t h  or w i t h o u t  r e m o v i n g  t he  oppos i te  k idne y ;  t h e  
'Goldblatt-tTCpe'  of h y p e r t e n s i o n  is more  severe  t h a n  hy-  
p e r t e n s i o n  a f t e r  c l amp ing  w i t h o u t  c o n t r a l a t e r a l  nephrec -  
t omy .  The re  are, fu r the rmore ,  m a j o r  f u n c t i o n a l  dif-  
ferences  b e t w e e n  these  2 t ypes  of e x p e r i m e n t a l  r ena l  
hype r t ens ion .  I n  t he  t y p e  induced  b y  c l a m p i n g  w i t h o u t  
n e p h r e c t o m y ,  t h e r e  are changes  in t he  r en in  a c t i v i t y  of 
t h e  k idneys  1, whi le  t h e  r en in  a c t i v i t y  of pe r iphe ra l  b lood 
increases  cons ide rab ly  2. I n  t he  ' G o l d b l a t t - t y p e '  of hype r -  
t en s ion  t he re  is no  increase  in r en in  a c t i v i t y  in  t h e  
' c l a m p e d '  k i d n e y  and  b lood  ren in  a c t i v i t y  does n o t  in- 
crease 2. R e m o v a l  of t he  c l amped  k i d n e y  l a t e r  t h a n  1 week 
a f t e r  t h e  b e g i n n i n g  of h y p e r t e n s i o n  induces  a fall  of b lood 
pressure  in  an ima l s  wh ich  did  no t  unde rgo  c o n t r a l a t e r a l  
n e p h r e c t o m y  ~,~, b u t  n o t  in  t he  ' G o l d b l a t t - t y p e '  of hype r -  
t ens ion  4. I n  t h e  l a t t e r  condi t ion ,  hyper t ens iQn  pers is ts  in  

spi te  of a fall  of t h e  b lood ren in  a c t i v i t y  to  e x t r e m e l y  low 
levels ~. I n  c o n t r a s t  to  r e m o v a l  of t h e  whole  ' i schemic '  
k idney,  surgical  r e m o v a l  of t h e  cons t r i c t ing  c l amp  on the.  
r ena l  a r t e r y  causes a r ap id  a n d  p e r m a n e n t  fall  of b lood  
pressure  6. T h e  d a t a  s u m m a r i z e d  in Tab le  I conf i rm these  
o b s e rv a t i o n s  an d  show, fu r t h e rmo re ,  t h a t  l iga t ion  of t he  
u re t e r  before  r e m o v i n g  t h e  c l amp  on t h e  rena l  a r t e r y  com- 
p le te ly  suppresses  the  fall  in  b lood pressure  a f t e r  un-  
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