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Die LeucinaminopeptidaseaktivitiR des 
Rattenharnes nach Verabreichung einer mast-  

zellersch/ipfenden Substanz 

I n  Mas tze l len  des Menschen  u n d  ve r sch i edene r  L a b o r a -  
t o r iums t i e r e  wurde  h i s t o c h e m i s c h  eine L e u c i n a m i n o -  
pep t idaseak t iv i t~ i t  (LAP)  n a c h g e w i e s e n k  Kl in i sche  u n d  
expe r imen te l l e  U n t e r s u c h u n g e n  s p r e c h e n  ffir e ine Fre i -  
s e t zung  yon  L A P  bet  de r  Mas tze l ldegranu l i e rung .  So er- 
folgt  n a c h  Schgd igung  yon  Mas tze l l en  d u r c h  h y p o t o n e  
L 6 s u n g e n  e in  A u s t r i t t  yon  L A P  in  das  Suspens ions -  
m e d i u m  ~. N a c h  Sch langenb i s s  is t  die L A P - A k t i v i t A t  des  
Se rums  e r h 6 h t  3, was  m i t  de r  m a s t z e l l d e g r a n u l i e r e n d e n  
\ ¥ i r k u n g  de r  Sch tangeng i f t e  in  Z u s a m m e n h a n g  s t e h e n  
k 6 n n t O .  Die B e d e u t u n g  d e r  L A P - F r e i s e t z u n g  is t  b i she r  
noch  ungekl~trt.  M6gl icherweise  l iefer t  die L A P  d u r c h  
A b s p a l t u n g  yon  H i s t i d i n  aus  P r o t e i n e n  das  S u b s t r a t  ffir 
die H i s t i d i n d e c a r b o x y l a s e  de r  Mastzel lenS;  au f  diese 
\¥e ise  k 6 n n t e  die L A P  a n  de r  H i s t a m i n b i l d u n g  be te i l ig t  
sein. 

Der  H a m  v o n  Mensch  u n d  R a t t e  en th / t l t  eine L A P -  
Akt iv i tAt  ~-s. Da  b i s h e r  n o c h  ke ine  U n t e r s u e h u n g e n  fiber 
Bez i ehungen  zwischen L A P - A k t i v i t ~ t  des H a r n e s  u n d  
Mas tze l ldeg ranu l i e rung  vor l iegen,  wurde  die L A P - A u s -  
sche idung  n a c h  V e r a b r e i c h u n g  de r  k lass i schen  mas tze l l -  
e r seh6pfenden  S u b s t a n z  48]80 b e s t i m m t  9. 

Methodik. U m  ve rg l e i chba re  H a r n m e n g e n  zu e rha l t en ,  
wurde  an  m/ inn l iche  A l b i n o r a t t e n  t~gl ich  10 m l  \ ¥ a s s e r  
m i t  der  S c h l u n d s o n d e  v e r a b r e i c h t .  Die  L A P - A k t i v i t ~ t  
des 24 h H a r n e s  w u r d e  in fo lgender  ~vVeise b e s t i m m t :  
4 m g  L-Leucy l -~ -Naph thy lamin -HC1  in 2,0 ml  0,05 m 
P h o s p h a t p u f f e r  (pH 7,2) w u r d e n  m i t  0,05 m l  f r i s chem 
zen t r i fug ie r t em H a r n  1 h bet  37 ° i n k u b i e r t .  Das  d u r c h  die 
~Virkung de r  L A P  u n d  b e s t i m m t e r  E n d o p e p t i d a s e n  10 ge- 
b i lde te  f l - N a p h t h y l a m i n  wurde  n a c h  K u p p l u n g  m i t  E c h t -  
ro t  3 G L  p h o t o m e t r i s c h  erfass t .  Die L A P - A k t i v i t A t  y o n  
1 ml  H a m , d i e  u n t e r  den  g e n a n n t e n  B e d i n g u n g e n  in 1 h 
1 #g  f l - N a p h t h y l a m i n  fre isetz t ,  wurde  als 1 L A P - E i n h e i t  
def inier t .  Nach  E r m i t t l u n g  de r  N o r m a l w e r t e  (70 R a t t e n )  
e rh ie l ten  20 Tiere i n t r a p e r i t o n e a l  je 0,5 m g  C o m p o u n d  
48/80 in i so toner  Kochsa lz l6sung .  

Die Ergebn isse  s ind in  de r  Tabel le  zusammenges t e l l t .  
I m  2 4 - h - H a m  is t  n a c h  V e r a b r e i c h u n g  y o n  C o m p o u n d  
48/80 eine s t a t i s t i s ch  s ign i f ikan te  E r h 6 h u n g  de r  L A P -  
Akt iv i t l i t  nachzuweisen ,  die m i t  de r  Mas tze l ldegranu l ie -  
r ung  in Z u s a m m e n h a n g  s t e h e n  hSnn t e .  Ob eine Aus-  
sche idung  der  f re igese tz ten  M a s t z e l l e n - L A P  vorl iegt ,  ode r  
ob  die a n a p h y l a k t o i d e  Schock r eak t i on  a n  den  Nie ren-  

ep i the l i en  die F r e i s e t z u n g  der  L A P  h e r v o r r u f t  wi rd  zu r  
Zei t  gepri i f t .  Vor lguf ige  U n t e r s u c h u n g e n  e rgaben ,  dass  
a u c h  ein a n a p h y l a k t i s c h e r  Schock  bet  de r  R a t t e  zu e inem 
Ans t i eg  de r  L A P - A k t i v i t ~ t  des H a r n e s  ff ihrt .  

LAP-Einheiten des Harnes 

pro ml in der 24-h- 
Menge 

Normale Ratten (70 Tiere) 
Nach intraperitonealer Ver- 
abreiehung yon 0,5 mg Com- 
pound 48/80 (20 Tiere) 

136~  84 1054~ 609 

707::1=541 60024-1020 
P<O,0005 P < 0,0005 

Summary .  L A P  a c t i v i t y  was d e t e r m i n e d  in r a t  u r ine  
u n d e r  n o r m a l  cond i t i ons  a n d  fol lowing m a s t  cell dep le t ion  
b y  c o m p o u n d  48/80. A s t a t i s t i c a l l y  s ign i f i can t  increase  in 
u r i n a r y  L A P  a c t i v i t y  is f o u n d  a f t e r  a d m i n i s t r a t i o n  of 
c o m p o u n d  48/80. Th i s  increase  is due  to  m a s t  cell deple-  
t i o n  a n d  t h e  r e su l t ing  a n a p h y l a c t o i d  reac t ion .  

W. RAAB u n d  E.  KAISER 

Inst i tut  /iir 13/ledizinische Chemic der Universitiit Wien  
(Osterreich), Izl. M a t  1965. 
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The Action of Adrenergic fl-Receptor Blocking 
Agents on Susceptibility to Cardiac Arrhythmias 

in Hypothermia and Hypoxia 

I t  has  been  shown  in ear l ier  e x p e r i m e n t s  t h a t  e n h a n c e d  
suscep t ib i l i ty  of t he  in  s i tu  h e a r t  to  a r r h y t h m i a s ,  as ob-  
se rved  in  t he  f i rs t  s tage of h y p o t h e r m i a  a n d  h y p o x i a ,  is 
ma in ly  due  to  a n  increased e x c i t a t o r y  s t a t e  of t he  au to -  
nomic  ne rvous  cen t res  r egu la t ing  ca rd iac  func t i on  (SzE- 
KERES, MI~HES, and  PAPP 1, SZEKERES a n d  PAPP2,~). 
A n t i a r r h y t h m i c  ac t ion  of t he  surgica l  a n d  p h a r m a c o -  
logical e l imina t ion  of the  v a a a l  inf luence  in m o d e r a t e  

h y p o t h e r m i a  a n d  h y p o x i a  was c lear ly  d e m o n s t r a t e d  in 
a b o v e  e x p e r i m e n t s .  Card iac  s y m p a t h e c t o m y  b y  surgical  
means ,  however ,  on ly  r educed  b u t  d id  n o t  en t i r e ly  c h a n g e  
b a c k  to  n o r m a l  t h e  e n h a n c e d  t e n d e n c y  to  a r r h y t h m i a s ;  

1 L. SZEKERES, J. MI~HES, and J. PAPP, Brit. J. Phannacol. 17, 424 
(1961). 

2 L. SZEKERES and J. PAPP, Verhandl. der Ges. f. exp. Med. DDR, 
Bd. 8, Pharmakologie (Theodor Steinkopff Verlag, Dresden und 
Leipzig 1964), p. 24. 

s L. SZEKERES und J. PApP, Arch. exp. Path. Pharmak. 245, 70 
(1963). 
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whereas  pharmacolog ica l  b lockade  of the  s y m p a t h e t i c  in- 
ne rva t i on  by  H y d e r g i n  p roved  to  be comple te ly  unsuc-  
cessful  in th is  respect .  H y d e r g i n  is k n o w n  to  block the  
adrenerg ic  e- receptors ,  i.e. i t  does no t  d i rec t ly  inf luence 
the  s y m p a t h e t i c  regula t ion  of t he  hear t ,  whereas  agen t s  
b locking adrenergic  r - r ecep to r s  exer t  the i r  inhib i t ing  ac- 
t ion  p r imar i ly  on th is  l a t t e r  (AHLQU]ST4,~). Also the  ant i -  
a r r h y t h m i c  act ion of adrenerg ic  r - r ecep to r  blocking com- 
p o u n d s  seems to  be well es tab l i shed  (F~SRSTER e t  at. 6, 
t~ORAN e t  al. ~, MORAL2ES-AGUILERA and  VAUGHAN ~¢VIL- 
LIAMS s, SEKIYA a n d  VAUGPIAN ~VILLIAMSg). T h e r e f o r e  i t  
s eemed  to us p romis ing  to s t u d y  the  inf luence of f i-reeeptor 
blocking s y m p a t h o l y t i c s  on the  increased t e n d e n c y  to  
a r r h y t h m i a s  due  to  h y p o t h e r m i a  and  hypox ia .  

Suscept ib i l i ty  to  a r r h y t h m i a s  was e s t i m a t e d  on the  
hea r t  in s i tu of anaes the t i zed  cats  by  the  electr ical  fibril- 
la t ion  th resho ld  me thod ,  i.e. the  th resho ld  s t r e n g t h  of 
c u r r e n t  requi red  to  p roduce  aur icu lar  and  ven t r i cu la r  
f ibr i l la t ion respect ively .  Deta i led  descr ip t ion  of the  m e t h -  
od, as well as t h a t  of t he  cooling procedure ,  is g iven in 
a n o t h e r  p a p e r  (SzEKERES, M~;HES, and  PApp1).  Modera te  
ar ter ia l  h y p o x i a  was p roduced  b y  inhal ing a gas m ix tu r e  
con ta in ing  5% O,  in N2 for 5-8 rain (SzEKERES and  
PAPP2,3). The  adrenerg ic  r - r e c e p t o r  b locking c o m p o u n d s  
used  were :  Dich loro isopro te renol  (DCI), Alderl ine (Pro- 
nethalol ,  Nethal ide)  sec. I.C.I., Indera l  (Propranolot)  sec 
I.C.I.  and  two new c o m p o u n d s :  i06 = l (3 ,4-d ichlor -  
pheny l ) -2 - i sop ropy laminopropano l  and  i013 = l (3 ,4-  
d ich lorphenyl ) -  2 - i sopropylaminobutano l  (F6RSTER et al. s). 

The  inf luence of p r e t r e a t m e n t  w i th  the  adrenergic  block- 
ing  agen t  i06 on the  h y p o t h e r m i c  decrease  of the  aur icular  
and  ven t f i cu la r  f ibr i l la t ion th resho lds  is d e m o n s t r a t e d  in 
F igure  I. As seen, 3 m g / k g  i06 i.v. increased f ibr i l la t ion 
th resho lds  a l ready  in the  n o r m o t h e r m i c  an imal  (F6RSTER 
et  al. ~) and  s u b s e q u e n t  cooling - t hough  it s o m e w h a t  de- 
creased the  e leva ted  th resholds  - was no t  able to  reduce  
i t  d o w n  to, or below, the  ini t ial  value.  In  con t r a s t  to  the  
above  f indings  a f te r  e l iminat ion  of t he  drug,  cooling of  the  
r e w a r m e d  an imal  m a r k ed ly  d imin i shed  b o t h  th resho lds  
be low the  ini t ial  value.  S ta t i s t ica l  eva lua t ion  of t he  ex- 

pe r imen t s  made  wi th  Indera l  and  i06 has shown (Table) 
t h a t  bo th  subs tances  s igni f icant ly  increased aur icu lar  and  
ven t r i cu l a r  f ibr i l la t ion th resho lds  a t  28-32°C b o d y  t e m -  
p e r a t u r e  as c o m p a r e d  to  t he  values  a t  36-38°C me a s u r e d  
pr ior  to  t r e a t m e n t ,  whereas  contro l  an imals  exh ib i t ed  a 
s igni f icant  decrease of the  f ibr i l la t ion th resho lds  when  
cooled to 28-32°C. 
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Fig. 1. Effect of a pretreatment with 3 mg/kg i06 i.v. on the auricular 
and ventricular fibrillation thresholds of the anaesthetized cat in 

hypothermia. Solid line ventricle, broken line auricle. 
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Effect of Inderal (0.5 mg/kg) and 106 (3 mg]kg) administered intravenously prior to cooling oil tile auricular and ventricular fibrillation 
thresholds of the anaesthetized hypothermic cat 

Pretreatment No. of Fibrillation threshold in % of initial value" at p 
experiments 

36-38 28-32 Difference 
°C body temperature 

A uri~le 

Control 14 100.0 80.8 4- 11.3 -- 19.2 4. 3.0 < 0.001 
(0.667 mA) (0,539 4.4- 0.076 mA) (-- 0,128 4- 0.020 mA) 

Inderal 13 100,0 153,3 4. 13.9 + 53.3 4. 9,9 < 0.001 
(0,403 mA) (0,618 4- 0.056 mA) (+ 0,215 4- 0,040 mA) 

i06 10 100.0 128.0 ± 4,4 + 28.0 ! 2.5 < 0.001 
{0.800 mA) (1.024 4. 0.036 mA) (+ 0.224 4- 0.021 mA) 

Ventricle 

Control 14 100.0 82.2 4- 3.2 -- 17.8 4- 2.2 < 0.001 
{1.046 mA) (0.860 4. 0.033 mA) (-- 0.186 ~ 0.023 mA) 

Inderal 13 100.0 120 8 4- 4,2 + 20.8 :~ 3,7 < 0.001 
(0,819 mA) (0,989 :j: 0.034 mA) (+ 0.170 4- 0.030 mA) 

i06 10 100.0 124.2 4- 5.3 + 24.2 i 2.3 < 0.010 
(1.085 mA) (1.348 4- 0.058 mA) (+ 0.263 ~ 0.025 mA) 

= Absolute values in parentheses. 
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The effect of p re t r ea tmen t  wi th  adrenergic  r - recep tor  
blocking agent  on the  increased suscept ibi l i ty  to fibrilla- 
t ion in modera te  hypoxia  is demons t r a t ed  in F igure  2. As 
can be seen, hypoxia  revers ibly  reduced aur icular  and 
vent r icular  f ibri l lat ion thresholds:  1 mg/kg  DCI evoked a 
clearly demonst rable  rise of both  and prac t ica l ly  pre- 
vented  subsequent  hypox ia  in reducing the  thresholds  
below the init ial  value.  Adrenergic  r - recep tor  blocking 
agents  are effect ive also when given dur ing the  hypoxic  
period. Figure  3 shows tha t  2 mg/kg  DCI,  2 mg/kg  i06, 
1 mg/kg  Alderline and 2 mg /kg  i013 are  equa l ly  effect ive 
in counterac t ing  the  f ibri l lat ion threshold reducing  influ- 
ence of modera te  hypoxia .  This  l a t t e r  is reproducible  a t  
will af ter  e l iminat ion of the  drugs, as can be seen f rom the  
graph. 

Accordingly r - receptor  blocking sympa tho ly t i c s  proved  
to be useful in p revent ing  hypo the rmic  and hypoxic  in- 
crease of suscept ibi l i ty  to a r rhythmias .  W h e t h e r  this ef- 
fect is mainly  due to an inh ib i to ry  inf luence on the  cardiac  
sympathet ic ,  or to some 'unspecif ic '  quinidine- l ike  ant i -  
a r rhy thmic  action of these  compounds  (MORALES- 
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Fig. 2. Effect of DCI pretreatment (1 mg/kg i.v.) on auricular and 
ventrieular fibrillation thresholds in arterial hypoxia. 

AGUILERA and V A U G H A N  %VILLIAMS s, S E K I Y A  and 
VAUGHAN ~VlLLIAMSg), still  remains  to  be cleared up.  

The  significance of our  f indings can be summar ized  as 
follows: On the  one hand  they  d raw a t t en t ion  to a new 
possibi l i ty  of therapeut ic  appl ica t ion of the adrenergic  
/5-receptor blocking agents,  and on the o ther  hand  they  
poin t  to the  i m p o r t a n t  role of the cardiac  sympa the t i c  
control  in the  mechan i sm of increased l iabi l i ty  to a r rhyth-  
mias in modera t e  ar ter ial  hypox ia  and hypo the rmia .  
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Fig. 3. Influence of different adrenergic fl-receptor blocking agents 
on hypoxie decrease of the fibrillation thresholds, wherl administered 

i.v. during inhalation of a gas mixture containing 5% O~ in Nz. 

Zusammenfassung. ErhOhte Ar rhy thmiebere i t schaf t  des 
hypo thermischen  und hypoxischen  Herzens  (in situ) 
konnte  durch f l -Rezeptoren blockierende Sympatho ly t ica ,  
wie Inderal ,  Alderl in  und Dichloroisoproterenol ,  sowie 
zwei seiner Homologe  (i06 und i013) s tark  bis v611ig 
g e h e m m t  werden.  

L. SZEKERES, J.  PAPP, 
and W, F()RSTER 

Department o] Pharmacology o/the University Medical 
Schools of Pdc,~ (Hungary) and Magdeburg (DDR), 
June 25, 1965. 

Degenerative Changes in Dendrites Fol lowing 
Axonal Transection 

Two basic phenomena  are uti l ized for t rac ing  the  course 
and te rmina t ion  and for localizing the  cells of origin of 
nerve  fibre bundles. These are the  ~Vallerian degenera t ion  
and the re t rograde cell reaction,  respect ively.  Some 
neuroanatomical  problems cannot  be solved experi-  
menta l ly  by Waller ian degenera t ion  or by re t rograde  cell 
reaction. For  example,  in cer ta in  loci i t  is no t  possible to 
make  lesions so selective t h a t  the  ensuing degenera t ion  
will represent  axons and axonal  arbor izat ions  belonging 
to  one fibre system only. Fo r  th is  reason i t  m a y  be  im- 
possible to  demons t ra te  exper imenta l ly  whe the r  degen- 
erat ing arborizat ions passing to  a nervous  s t ruc ture  are 

collaterals  from a ne ighbour ing  fibre sys tem or whether  
t h e y  are t rue  t e rmina l  branches  belonging to a separa te  
system. 

Ut i l iz ing the  fact  t h a t  ne rve  cells of new-born  animals  
are more a p t  to reac t  by  d is in tegra t ion  following axonal  
t ransec t ion  t h a n  nerve  cells of adu l t  animals  1 the  a u t h o r  
has per formed a series of exper iments .  

In  one group of ki t tens,  uni la teral  t ransect ions  of the 
hypoglossal  nerve  were carried out.  The  animals  were 
opera ted  on at  var ious  ages and kep t  al ive for var ious  

1 A. BROOAL, Arch. NeuroL Psychiat. 43, 46 (1940). 


