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Material und Methoden. Zur Isol ierung wurde Phallo- 
lysin aus kalt-w/isserigen E x t r a k t e n  lyophi l is ier ter  Pilze 
mi t  40 % Ammoniumsu l f a t  gef/illt nnd durch Ionenaus-  
t auschchromatographie  an DEAE-Cel lu lose  (0,03 M 
Tris-HCl-Puffer p H  8,0; 2 ~ und wiederhol te  Gelchro- 
ma tograph ie  an Biogel  P-30 (Off M Na-Phospha tpuf fe r  
p H  5,5, NaC1 ad 0,3 M; 2~ gereinigt.  Zur Reinhei ts-  
pri i fung diente Cel luloseaceta t -Elektrophorese  (pH 8,5), 
S tandard-Disk-Elek t rophorese  (pH 4,0; p H  8,5) und 
Nat r iumdodecylsu l fa t  (SDS)-Disk-Elekt rophorese ;  ge- 
f/~rbt wurde mi t  Coomassie Br i l l iant  Blue. Das apparen te  
Molekulargewicht  e rmi t t e l t en  wir  dnrch gelchromatogra-  
phischen Vergleich mi t  S tandardpro te inen  an Sephadex 
G-75, den Isoelektr ischen P u n k t  durch  Elektrofokuss ie-  
rung in Amphol ine .  Phospha t  wurde  nach  AMES~ be- 
s t immt .  

Ergebnisse und Diskussion. Die h~tmolytische Akt iv i t / i t  
liess sich aus Cel lu loseace ta t -Elek t ropherogrammen und 
Polyacry lamidgelen  eluieren und entsprach einer mi t  
Coomassie Blue f~rbbaren Bande.  Bei  der  SDS-Disk-  
Elekt rophorese  erwies sich das isolierte Phal lolysin als zu 
e twa 50 % rein. 

Bei  der Elek t rophorese  verh ie l t  es sich basisch, der  Iso- 
elektr ische P u n k t  lag bei 8,25. Es war  nicht  dialysabel.  
Ftir  das na t ive  HS, molysin  wurde ein Molekulargewicht  
von 30.000 ermit te l t .  

Phal lolysin wurde  durch 0 ,1% Nat r iumdodecy l su l fa t  
(60 min/37~ volls t~ndig und irreversibel  inakt iv ier t .  
Du tch  8 M Harns tof f  wurde es langsam inak t iv ie r t  (nach 
24 h bei 20 ~ Res tak t iv i t / i t  < 1-15 % )  Dabei  verschwand 
mi t  der hgmoly t i schen  Akt iv i t / i t  auch die Toxiz i tg t .  Der  
inakt iv ie r te  Antei l  liess sich nicht  reakt iv ieren  durch 
Dialyse, Verdi innung oder  ge lchromatographische  Ab- 
t rennung  des Harnstoffs .  

Es war  thermolabi l  und ver lor  bei 65 ~ innerhalb  yon 
5 rain 90 % seiner Akt iv i t~ t .  Es war  s~turelabil und wurde 
bei p H  2,0 bei 37 ~ innerhalb  yon 10 min inak t iv ie r t ;  in 
der K/~lte war  es gegen S~ure best~ndiger.  Gegen Alkal i  
war  es stabiler.  
Obwohl die physikal isch-chemischen Eigenschaf ten  von  
Phal lolysin auf ein Pro te in  hinwiesen, war  die hXmolyti-  
sche Akt iv i t~ t  resis tent  gegen Pepsin, Trypsin ,  Chymo- 
trypsin,  Subti l is in und Pronase (48h/37 ~ Dabei  h e m m t e  
es die Ak t iv i t g t  dieser Proteasen gegen andere Subs t ra te  
n icht ;  auch/~nder te  un te r  der E n z y m b e h a n d l u n g  die der 

h~molyt ischen Ak t iv i t g t  entsprechende Bande  ihr disk- 
e lektrophoret isches Verhal ten  nicht.  Die h~molyt i sche  
Akt iv i t / i t  war  anch resis tent  gegen Bromel in  und Prote i -  
nase K (48 h/37 ~ Auch du tch  a-Amylase  oder  Pankrea-  
t in  (24 h/37 ~ wurde Phal lolysin  nicht  inakt iv ier t .  

Pro  Molekfil eines e twa  50 % reinen Phal lolysin (Mol- 
Gew. 30.000) wurden  nur  3-4 Molekiile Phospha t  nach- 
gewiesen, die Res te  n icht  abge t renn te r  Puffersalze dar- 
stellen konnten.  

Phal lolysin  hXmolysierte gewaschene E ry th rocy t en  
von  Mensch, Maus, Kaninchen,  Meerschweinchen,  Rat te ,  
H u n d  und Schwein d i rekt ;  gegen menschl iche  Ery th ro -  
cy ten  war  es 20 mal  ak t ive r  als Digi tonin;  Rinder-  und 
H a m m e l e r y t h r o c y t e n  waren  wei tgehend resistent.  Es 
wurde  durch Cholesterin n icht  gehemmt ,  zeigte keine 
Phosphol ipase A-Aktivit~tt  und auch keine Phospholi-  
pase C-Akt iv i tg t  3 

Es wirkte  cy to toxisch  auf HeLa-Zel len  und M~use- 
Asci tes-Tumorzel len in v i t ro  4. Es war  i .p.  hoch toxisch.  
Die mi t  verschieden wel t  gere inigtem Phal lolysin 
bes t immte  Toxiz i t~ t  war  nach Abt rennung  der toxischen 
Cyclopept ide der h/ imolyt ischen Akt iv i tS t  korreliert .  
Unabh~ngig  v o m  Reinhe i t sgrad  be t rug  die LDs0 fiir 
M~use (i.p.) ca 1000 h~molyt ische  Einhei ten /kg .  (Eine 
H/ imolyt ische E inhe i t  h/ imolysier t  1 ml  1%ige  Suspen- 
sion gewaschener  Kan inchenery th rocy ten  bei 37 ~ inner- 
halb  yon 2 h total.)  ; je nach AktivitS, t des Materials  waren 
dies 0,3-0,6 mg isoliertes, iyophil is ier tes  Phallolysin.  
In  griinen Knol lenblgt te rp i lzen  von  verschiedenen Fund-  
of ten  und Jahreu  wurde Phal lolysin kons tan t  und in 
hoher  Aktivit/~t nachgewiesen 5. Infolge seiner Thermo-  
und S/iurelabili t / i t  dfirfte dieses Toxin  jedoch an der 
Knol lenbl~t te rp i lzverg i f tung des Menschen nicht  betei-  
l igt  sein. E ine  e ingehende Dars te l lung erfolgt  an anderer  
Stelle. 

Summary. Phallolysin,  a toxic  hemolys in  of high 
molecular  weight,  was isolated f rom aqueous ex t rac t s  of 
Amanita phalloides. I t s  propert ies  are discussed. 
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~thanolischer Extrakt 
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Wfissriger Ex~rakt 
(2 • 24 h, 2~ 2O,2 (15,6-26,1) 
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Changes of the fl-Receptor Binding Sites of the Rabbit Ileum under the Influence 
of High Temperature 

Several  authors  observed tha t  an e levat ion  of tempe-  On rabbi t  i leum, this  decrease of aff ini ty  was much  more 
ra ture  was accompanied  by  a decrease of the  af f in i ty  for pronounced  than  on guinea-pig a t r ium.  The d iminu t ion  
sympa thomime t i c  drugs to the  fl-receptors on the  of a f f in i ty  caused by  high t empera tu re  was found to be 
isolated guinea-pig a t r ium 1-5 and on the  rabbi t  i leum ". comple te ly  reversible by  the  metabol ic  inhibi tor  iodoaee- 
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t ic acid on a t r i um as well  as on i leumL Fur the rmore ,  
expe r imen t s  on a t r ia  showed the  af f in i ty  for f l -sympatho-  
mimet ics  to be near ly  ident ical  e i ther  a t  25~ under  
contro l  condi t ions  or a t  25~ af ter  recooling f rom 42~ ~. 
The contrac t i le  amp l i t ude  and the  m a x i m a l  increase of 
the  ampl i tude  induced  by  s y m p a t h o m i m e t i c s  were no t  
a l te red  b y  th is  procedure.  

These observa t ions  on a t r ia  are in accordance w i t h  the  
idea t h a t  in th i s  organ the  increase of metabol ic  ra te  is 
the  main  factor  responsible  for the  d iminu t ion  of the  
af f in i ty  for f i - sympa thomimet i c  drugs.  We  were, therefore ,  
in te res ted  to  see whe the r  in t he  i leum addi t iorml  factors  
for the  observed  d iminu t ion  of f l - sympa thomimet ic  
af f in i ty  have  to  be t aken  in to  considerat ion.  

Mater ia l  and methods. Pieces f rom rabb i t  i leum were 
kep t  in Krebs -Hense le i t  solut ion conta in ing  6.3 • 10 -7 M 
p h e n t o l a m i n e  in order  to  block the  c~-receptors. The 
spon taneous  mot i l i ty  was regis tered by  a s t ra in  gauge. 
Dose-response curves for the  f l - sympa thomimet i c  drugs 
isoprenal ine and Th 1165a 6 were de t e rmined  by  adding  
single doses. The equi l ibra t ion  t ime  for every  new 
t e m p e r a t u r e  s tep  was 60 rain. 

Af ter  comple t ion  of the  dose-response curves  a t  25~ 
the  organ b a t h  was hea t ed  up to  42~ and  ma in t a ined  
for 120 min  at  th is  t e m p e r a t u r e  w i thou t  fu r the r  experi-  
men ta l  procedure .  The sys t em was t h e n  recooled to  25~ 
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Dose-response curves for isoprenaline (IPN) and Th 1165a on rabbit 
ileum at 25 ~ before (@--@) and after heating up the organ bath to 
42~ (A--A), and at 42~ (�9 �9 Number of experiments are given 
in the Table. 

again and  ano the r  dose-response curve was de t e rmined  
a t  25~ Also a dose-response curve 5 h af ter  recooling to  
25~ was pe r fo rmed  for isoprenal ine .  In  a paral lel  set  of 
exper iments ,  dose-response curves for t he  s y m p a t h o m i -  
met ics  a t  42~ were de te rmined .  The intr insic  ac t iv i ty  
(~) and  the  pD2-values were e s t ima ted  according to  
ARtENS s and  VAN RossuM ~, resp. For  fu r the r  detai ls  of 
the  me t h o d s  see pr ior  publ ica t ions  8, 6, v. 

Results.  On the  isolated r ab b i t  i leum an increase of the  
b a t h  t e m p e r a t u r e  f rom 25 ~ to  42~ resul ted  in a shif t  of 
the  dose-response curves for isoprenal ine  (IPN) and  
Th 1165a to  t he  r igh t  (Figure). The resul t ing d iminu t ion  
of a f f in i ty  is expressed by  means  of the  pD2-values. For  
I P N  t h e y  decl ined s ignif icant ly  f rom 7.70 at  25~ to 
6.05 at  42~ and  even more  p ronounced  for Th  1165a 
f rom 6.80 to  4.06 (Table). 

In  order  to  prove  w h e t h e r  t he  d iminu t ion  of af f in i ty  
descr ibed was revers ible  or not,  recooling expe r imen t s  
were per formed.  Af ter  120 minu te s  a t  42~ recooling to 
25~ increased the  affini t ies of the  two  s y m p a t h o m i -  
met ics  inves t iga ted ,  bu t  no t  to  the i r  init ial  values  a t  
25~ recooling f rom 42~ increased the  pD~-value for 
I P N  f rom 6.05 to 6.82 and  for Th  1165a f rom 4.06 to 6.03. 
W h e n  the  dose-response curve for I P N  was repea ted  5 h 
af ter  recooling at  25~ no fu r ther  reshi f t  occurred as is 
indica ted  by  the  pD2-value of 7.03 • 0.07 (n = 7). 

These f indings  imp ly  t h a t  t he  t e m p e r a t u r e - i n d u c e d  
d iminu t ion  of a f f in i ty  consists  of an irreversible and  a 
revers ible  par t .  The i rreversible  decrease of aff ini ty,  
which  is def ined by  the  difference of the  dose-response 
curves a t  25 ~ and  at  25~ af ter  recooling, is of t he  same 
order  of magn i tude  for bo th  amines  as can be der ived 
f rom the  dose-response curves for I P N  and  Th 1165a 
(Figure). The d is tances  be tween  the  dose-response curves 
a t  42 ~ and  at  25~ af ter  recooling, de t e rmin ing  the  
reversible  par t ,  show, on the  cont rary ,  a clear cut  differ- 
ence, i.e. the  revers ible  p a r t  for Th 1165a a m o u n t s  to 
abou t  2 decades,  t h a t  for I P N  less t h a n  one. 

Since we observed t h a t  t he  d iminu t ion  of a f f in i ty  
evoked by  h igh  t e m p e r a t u r e  is p a r t l y  due to  an i rrever-  
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pD2-values and intrinsic activity (c~) of isoprenaline (IPN) and Th 1165 a at 25 ~ after reeooling from 42 ~ and at 42 ~ 

25 ~ 25 ~ 42 ~ 
after recooling from 42 ~ 

IPN pD~-values 7.70 J= 0.08 (7) 6.82 • 0.10 b (7) 
Intrinsic activity (~) 1 0.71 

Th 1165a pD2-values 6.80 4- 0.11 (5) 6.03 -4- 0.20 �9 (5) 
Intrinsic activity (~) 1 0.94 

6.05 4- 0.11 b (5) 
0.55 

4.06 2~ 0.11 b (5 
0.90 

pD2-values: means • S.E.; number of experiments in brackets, a p < 0.05; b p < 0.001 compared with 25 ~ 
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sible d iminu t ion ,  i t  was of special  i n t e r e s t  to  e x a m i n e  t h e  
in t r ins ic  ac t iv i t i es  of t he  two  s y m p a t h o m i m e t i c s  u n d e r  
our  e x p e r i m e n t a l  condi t ions .  A t  25~ b o t h  amines  
re laxed  t he  p r e p a r a t i o n  comple te ly ,  t h a t  m e a n s  t h e  
in t r ins ic  a c t i v i t y  a m o u n t e d  to  1.0. T r o u g h o u t  t h e  
e x p e r i m e n t a l  procedure ,  no change  of t he  in t r ins i c  
a c t i v i t y  for T h  1165a occured (Table).  The  in t r ins i c  
a c t i v i t y  for IPN,  on  t he  o the r  h a n d ,  decreased  to  0.55 a t  
42~ a n d  was on ly  p a r t l y  r e s to red  to  0.71 a f t e r  recooIing. 

Discussion. Our  resu l t s  showed  t h a t  t he  sh i f t  to  t he  
r i gh t  of t he  dose-response  curves  for  I P N  a n d  T h  1165a 
caused  b y  a n  e l eva t ion  of t e m p e r a t u r e  f rom 25 ~ to  42~ 
could n o t  be  comple t e ly  reversed,  i.e. a n  i r revers ib le  
sh i f t  of t he  dose-response  curves  for t h e  f i - sympatho-  
mime t i c s  r e m a i n e d  a f te r  recool ing to 25~ Th i s  could 
be  due to a d e n a t u r a t i o n  of t h e  con t r ac t i l e  a p p a r a t u s  or 
to  a n  ac tua l  c o n f o r m a t i o n a l  change  of t he  fl-receptors on  
r a b b i t  i leum. The  d e n a t u r a t i o n  can  be  exc luded  since 
p a p a v e r i n e  showed  n e i t h e r  a d i m i n u t i o n  of a f f in i ty  nor  
a n y  a l t e r a t i on  of t h e  in t r ins ic  a c t i v i t y  a t  h i g h  t e m p e r a t u r e  
on  r a b b i t  i l eum (unpub l i shed  results) .  W e  would  like to  
suggest ,  therefore ,  t h a t  f l-receptor s i tes  undergo  irre- 
vers ib le  c o n f o r m a t i o n a l  changes .  T h a t  accoun t s  no t  on ly  
for adrenerg ic  fl-receptors b u t  also for recep tors  m e d i a t i n g  
t he  responses  for ang io tens in ,  vasopress in  1~ and  sero- 
toninl0,1~ since on  r a t  f u n d u s  str ip,  recool ing f rom 47 ~ 
to 37.5~ showed all i r revers ib le  sh i f t  of t h e i r  dose- 
response  curves  to  t h e  r i g h t  a n d  also a decrease  of t he  
in t r ins ic  act iv i t ies .  On t he  o the r  hand ,  h e a t i n g  is w i t h o u t  
a n y  inf luence  on  t he  dose-response  curves  for ace ty l -  
choline,  KC1 a n d  b r a d y k i n i n  ~~ These  resul t s  are in  
f avour  of t he  ex is tence  of hea t - l ab i l e  and  - s tab le  recep tors  
on s m o o t h  muscle  of t he  d iges t ive  t rac t .  

Accord ing  to our  results ,  t h e  i r revers ib le  p a r t  of t he  
d i m i n u t i o n  of t h e  s y m p a t h o m i m e t i c  a f f in i ty  is nea r ly  
equa l  for b o t h  amines .  This  impl ies  t h a t  t he  p o p u l a t i o n  
of t he  /?-receptors wh ich  undergo  a n  a l t e r a t i o n  of t h e i r  
ac t ive  si tes b y  our  p rocedure  is of t h e  same  order  of 
m a g n i t u d e .  

On t h e  o the r  h a n d ,  t he  e x t e n t  of t he  revers ib le  d imi-  
n u t i o n  of a f f in i ty  showed g rea t  dif ferences  for  b o t h  
amines .  Th i s  p a r t  is g rea te r  for  T h  1165a t h a n  for isopre- 
nal ine.  T h a t  was no t  su rp r i s ing  since t he  decrease  of 
a f f in i ty  for T h  1165a 12 evoked  b y  h i g h  t e m p e r a t u r e s  was 
m u c h  more  p r o n o u n c e d  t h a n  for  I P N .  These  resul t s  are 
in accordance  w i t h  t h e  o b s e r v a t i o n  t h a t  p r e i n c u b a t i o n  
w i t h  t h e  m e t a b o l i c  inh ib i to r ,  iodoacet ic  acid, increased  
t he  a f f in i ty  of T h  1165a to  a h ighe r  degree t h a n  for 
i soprena l ine  ~. 

F r o m  the  p r e sen t  s t u d y  t h e  conc lus ion  can  be  d r a w n  
t h a t  in  r a b b i t  i l eum the  decrease  of a f f in i ty  induced  by  
a l t e r a t i o n  of t e m p e r a t u r e  is no t  on ly  d e p e n d e n t  upon  an  
increase  of t h e  m e t a b o l i c  ra te ,  as for i n s t ance  in t he  
gu inea-p ig  a t r i u m  s , b u t  in  a d d i t i o n  b y  a n  i r revers ib le  
i m p a i r m e n t  of t h e  f i-receptor sites. 

The  a l t e r a t i on  of t he  in t r ins i c  a c t i v i t y  obse rved  for 
i soprena l ine  c a n n o t  be  exp la ined  so far  and  needs  f u r t h e r  
e luc ida t ion  b y  expe r imen t s .  

Zusammen~assung. A m  K a n i n c h e n - I l e u m  b e s t e h t  die 
d u r c h  T e m p e r a t u r e r h 6 h u n g  bed ing t e  Rech t sve r sch ie -  
b u n g  de r  D o s i s - W i r k u n g s - K u r v e n  yon  I sop rena l i n  u n d  
T h  1165a aus  e inem reve r s ib len  und  e inem i r revers ib len  
Antei l .  
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Ascorbic  Acid: Effect of High D o s e s  on Brain and Heart  Catecholamine  Levels  
in Guinea -P igs  and Rats  

The  growing  in t e r e s t  in  m e g a v i t a m i n  t h e r a p y  for 
m e n t a l  i l lness 1-~ ha s  p r o m p t e d  us to  s t u d y  t h e  effect  of 
r e l a t ive ly  h i g h  doses of ascorbic  acid on  ca t echo l amine  
levels  in t h e  h e a r t  a n d  b r a i n  of t h e  guinea-pig,  a species 
wh ich  l ike man ,  c a n n o t  syn thes ize  i ts  own  ascorbic  acid. 
THOA et  al. ~ h a v e  shown  t h a t  h e a r t  n o r e p i n e p h r i n e  is 
decreased  in t he  scorbut ic  gu inea-p ig  whi le  more  r ecen t l y  
LOKOSHKO a n d  LESNYKn 6 h a v e  r epo r t ed  t h a t  in  guinea-  
pigs w i t h  h y p o v i t a m i n o s i s  C, h e a r t  ep inephr ine  is no 
d i f fe ren t  f rom n o r m a l  h e a l t h y  animals .  I n  t he  p r e sen t  
c o m m u n i c a t i o n  we r e p o r t  t h e  effect  of a r e l a t ive ly  h igh  
d i e t a r y  i n t a k e  of v i t a m i n  C on h e a r t  and  b r a i n  levels  of 
c a t echo l amines  in  t h e  guinea-pig.  B y  w ay  of compar i son ,  
we also r e p o r t  t he  effect  of a h i g h  d i e t a r y  i n t a k e  of 
ascorbic  acid in t h e  ra t ,  a species wh ich  is capab le  of 
syn thes i z ing  i t s  own  ascorbic  acid. 

Materials and methods. Ascorb ic  acid-free powdered  
Re id-Br iggs  diet ,  p u r c h a s e d  f rom Genera l  Biochemicals ,  
Chagr in  Falls ,  Ohio, was  s u p p l e m e n t e d  w i t h  v i t a m i n  C 
suff ic ient  to  supp ly  guinea-pigs  w i t h  150 or 1000 m g / k g /  
day  of ascorbic  acid. Fo r  t h e  r a t  s tudies ,  powdered  
P u r i n a  R a t  Chow was  s u p p l e m e n t e d  w i t h  ascorbic  acid 
so as to  supp ly  t h e  a n i m a l s  w i t h  1000 m g / k g / d a y .  The  
d ie ts  were p r e p a r e d  b y  m i x i n g  in  a r o t a r y  m i x e r  for 3 h ;  
f resh d ie t  was  p r e p a r e d  eve ry  4 days.  T he  an i m a l s  were 

al lowed food a n d  w a t e r  ad  l i b i t um.  I n  these  s tudies  
guinea-pigs  a n d  ra t s  consumed  20-25 a n d  18-20 g of food 
pe r  a n i m a l  per  day,  respect ive ly .  

Male, Sp rague -Dawley  r a t s  (200-250 g) or male,  
H a r t l e y  s t r a in  guinea-pigs  (300-400 g) were used in our  
s tudies .  W h e n  t he  guinea-pigs  were rece ived  f rom t h e  
suppl ier ,  t h e y  were acc l ima ted  to  our  a n i m a l  room for 10 
days  on  a s c o r b u t a g e n i c  d ie t  wh ich  was  s u p p l e m e n t e d  
w i t h  ascorbic  acid so as to  supp ly  t h e  an ima l s  w i t h  
150 m g / k g / d a y  of t h e  v i t a m i n .  Th i s  a m o u n t  of ascorbic  
acid is a p p r o x i m a t e l y  e q u i v a l e n t  to  t he  a m o u n t  of 
v i t a m i n  C wh ich  guinea-pigs  inges t  w h e n  t h e y  are fed 
n o r m a l  gu inea-p ig  lab  chow s u p p l e m e n t e d  w i t h  a da i ly  
r a t i o n  of le t tuce .  R a t s  were acc l ima ted  on  s t a n d a r d  
P u r i n a  l ab  chow. The  an ima l s  were t h e n  p laced  on  t h e  
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