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Fig. 3. Inhibition of kininase by cysteine- Assay on the isolated 
guinea-pig ileum (same conditions as Figure 1) of aliquots of the 
following incubation mixtures : T~ - eysteine (`2.85 mg/ml) + brady- 
kinin (0.71 p.g/nil); T 2 = was,bed guinea-pig ileum i eysteine (~.85 
mg/ml) + bradykinin (0.71 [xg/ml); T 3 - cysteine (2.48 mg/nfl) 
bradykinin (0.75 p.g/ml) ; T 4 washed uterus + cysteine ('2.48 mg/ml) 
+ bradykinin (0.75 p.g/ml). S.Br. ~ synthetic bradykinin. At the 
arrow, 100 p.g of cysteine were added to the bath. Contact of the 
washed organs with cysteine for 3 min before incubation with brady- 

kinin, prevented the inactiva'.ion of the peptide. 

the  pep t ide  was gradua l ly  des t royed ,  comple te  inact iva-  
t ion being achieved a f te r  10-30 min (Figure 2). However ,  
if the  s egmen t s  of the  washed organs  were previously  left 
in con tac t  with cys te ine  for 2-5 min and  then  incuba ted  
wi th  b radykin in ,  de s t ruc t i on  of the  pep t ide  was not  ob- 
served (Figure 3). 

These results  seem to indica te  t h a t  the  p o t e n t i a t i n g  
effect  of cys te ine  on con t r ac t i ons  p roduced  by  b radyk in in  
on isolated ra t  u terus  or guinea-pig  i leum is p robab ly  due 
to inhibi t ion by the amino  acid, of kininase p resen t  in 
these tissues. I ts  smaller  effect  on the  ra t  u te rus  could 
pe rhaps  be related to weaker  k ininase  ac t iv i ty  of th is  
organ,  which would also c o n t r i b u t e  to the  g rea te r  sen- 
s i t iv i ty  of this pharmacologica l  p r epa ra t i on  to b r a d y -  
kinin. 

Zusammen[assung. l)ie \Virkung von Bradyk in in ,  aber  
n ich t  von Angiotensin I u n d  II auf  das  isolierte Meer- 
schweincheni leum und den Ute rus  der  R a t t e  wird durch  
Cystein verst/ irkt .  Die Sensibi l is ierung der  g la t t en  Musku-  
la tur  ist auf die H e m m u n g  der  Kininase ,  die sich in den  
Geweben jener  Organe bef indet ,  durch  Cyste in  zuri ickzu- 
fiihren. F ragmen te  w m  Ute rus  oder  I leum w m  Tieren,  
deren  hintere  Ex t r emi t / i t en  un te r  l ) ruck mi t  Tyrode  
d u r c h s t r 6 m t  und zur vo l lkommenen  Ausb lu tung  g e b r a c h t  
wurden,  inakt ivieren das Bradyk in in ,  wenn  sie d a m i t  in- 
kubier t  werden, l)iese Inak t iv i e rung  kann  durch  Vorbe-  
hand lung  der Organe mi t  Cyste in  ve rh inde r t  werden.  
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C o m p a r i s o n  of the  Effects  of B - P a l m i t o y l  L y s o -  
l ec i th in  and Cardiac  G l y c o s i d e s  in t w o  M a m m a -  

l ian T i s s u e s  

In  1957 HAJDU et  al. ~ r epo r t ed  the  isolat ion of a sub- 
s tance  ident i f ied  as f l -palmitoyl  lysoleci thin from various 
m a m m a l i a n  tissues. They  found  t h a t  it  shared  wi th  the  
cardiac  glycosides  the  p roper t i e s  of: (1) abol ishing t reppe  
in the  frog 's  hear t ,  and  (2) hav ing  posi t ive  inotropic  
effects in the  h y p o d y n a m i c  frog hea r t  and the  isolated 
vent r ic le  of the  squab.  We were in te res ted  to see whe the r  
these  f indings could be e x t e n d e d  to m a m m a l i a n  tissues. 
The t es t  sys t ems  we used were the  h u m a n  e ry th rocy t e  
and the  isolated guinea pig ventr icle .  We chose these 
because of the  large a m o u n t  of da t a  avai lable  as to the 
effects  of the  cardiac  glycosides on them.  

The monopa lmi toy l - l ec i th in  (fl-lysolecithin) used in 
these  s tudies  was  p repa red  as follows: (dipalmitoleyl)-L-  
e- leci thin  (conta in ing two u n s a t u r a t e d  f a t t y  acids per  
molecule) was isolated f rom baker ' s  yeas t  by the  me tho d  
of HANAHAN and  JAYKO 2. F rom this  mater ia l ,  the corres- 

ponding  15-1ysolecithin, monopa lmi to ley l - l ec i th in ,  was ob- 
ta ined by enzymat i c  hydro lys is  according  to HANAHAN 
et al. 3, using Crotalus atrox v e n o m L  This  u n s a t u r a t e d  
lysolecithin was sub jec ted  to ca ta ly t i c  h y d r o g e n a t i o n  2,a. 
which resul ted in a p r o d u c t  wi th  the  same mel t ing  po in t  
(195 °) as the monopa lmi toy l - l ec i th in  descr ibed  by  HANA- 
HAN et al. 3. 

Fresh  h u m a n  red cells were ob ta ined  and  incuba ted  
wi th  K42C1 as previously  descr ibed 5. P lasma was s epa ra t ed  
and coun ted  jus t  before incubat ion ,  and  at  1, 2 and 3 h. 

1 S. HAJI)U, H. \VEISS, and E. TITUS, J. Pharmaeol. exp. Therap. 
I'20, 99 (I.¢E)7). 
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Effects of fl-patmitoyMysolecithin on isolated guinea-pig ventricles. 

EXPERIENTIA XVIII ]2  

Concentration of Onset of negative Onset of Onset of negative 
Iysolecithin, ptg/ml inotropie effect irregularities chronotropie 

after after effects after 

Remarks 

80 7 min none none 

105 1.5 rain none l.b rain 

105 2.5 rain ~.5 min 1.7 min 
200 2 rain 2.5 rain 1,f~ nfin 

Washed with NKR after 10 
min no reversal of effects 
Washed with NKR after 3 
rain no reversal of effects 

Slight (20 %) positive ino- 
tropic effect iu 1.5 rain 
lasting for 0,5 min 

The isolated guinea-pig  ventr ic les  were p repa red  as before n, 
excep t  t h a t  cont rac t i le  force was recorded  t h rough  a force- 
d i sp l acemen t  t r ansduce r  on a Grass po lygraph .  Records  
were m a d e  while the  ventr ic le  was per fused  wi th  normal  
K r e b s - R i n g e r  solut ion (NKR),  t hen  wi th  the  same solu- 
t ion  in which  hal f  of the  Ca was replaced wi th  Na. Lyso-  
leci thin  was added  to  the  low-Ca solution,  so t h a t  ino- 
t ropic  effects  could be observed  in the  h y p o d y n a m i c  hear t .  

Results. (A) E r y t h r o cy t e s .  Four  expe r imen t s  were made  
wi th  concen t ra t ions  of lysoleci thin  f rom 30 to 200 ~xg/ml. 
In  no case did the  c o m p o u n d  affect  the  ra te  of loss of K 42 
f rom the  p lasma.  The  h ighes t  concen t r a t i on  was  abou t  
4 × 10 -4 ]~I. This  is 104 t imes  the  concen t r a t i on  of oua-  
bain  which inhibi ts  K t rans fe r  by  50%,  and  400 t imes  
t h a t  of d ig i toxin  s. Hence  it seems unlikely t h a t  pa lmi toy l  
lysoleci thin shares  wi th  the  cardiac  glycosides the  abi l i ty  
to  inh ib i t  ac t ive  K t r a n s p o r t  in h u m a n  e ry th rocy tes .  
Haemotys i s  was no t  grea te r  in b lood con ta in ing  Iysoleci- 
th in  t h a n  in cont ro l  samples .  On the  o the r  hand ,  di lute  
suspensions  of e r y t h r o c y t e s  in buffered  saline (0.125% 
red cells) were haemolyzed  by  lysoleci thin  in concen t ra -  
t ions  as low as 10 ~xg/mt. 

(B) Guinea-pig  ventr icles .  Four  e x p e r i m e n t s  were m a d e  
wi th  th is  p repa ra t ion  which are summar ized  in the  Table.  
In  all four hea r t s  t he  p h o s p h a t i d e  had  nega t ive  inot ropic  
effects  which progressed to  the  po in t  of diastol ic  arres t .  
Con t rac tu re  (rise of the  base  line) was  never  seen. All of 
these  effects  are d i f fe rent  f rom those  of cardiac  glycosides 
which  have  been descr ibed before 7. Negat ive  chrono t rop ic  
effects  were seen wi th  doses  above  80 ~tg/mt. The  irre- 
gular i ty ,  seen in one e x p e r i m e n t  wi th  105 [xg/ml and  in 
t he  one wi th  200 ag/ml ,  was a series of ven t r i cu la r  ex t ra -  
systoles.  A typica l  sequence  of even t s  is i l lus t ra ted  in the  

o.1 rnin 

1 2 3 ~ 5 B 7 

Effects of fl-palmitoyt lysolecithin (200 ~tg/ml) on an isolated guinea- 
pig ventricle. 

NKR control. ~ Low-Ca control, a 1.8 min after lysolecithin. Note 
slight positive inotropic effect (not observed in the other experiments). 
4 3 rain after lysoleeithin. Irregularities have begun; contraction 
height decreasing. ~ 8 min. ~ 14 rain. Severe effects, which progressed 

in o min to diastolic arrest. ~ 16 min. Diastolic arrest. 

Figure.  In  th ree  of the  four expe r imen t s  wi th  lysoleci thin,  
perfus ion wi th  N K R  was re sumed  af te r  the  effects  of the  
p h o s p h a t i d e  were seen. In  every  case, t he  effects  of the  
d rug  were unaf fec ted  by  washing,  and  progressed  to  t he  
t e rmina t i on  of the  exper iment .  In  the  e x p e r i m e n t  wi th  
the  h ighes t  concen t r a t ion  of phospha t ide ,  there  was a 
s l ight  t r ans i en t  pos i t ive  inot ropic  effect  (see Figure) which  
was quickly  replaced by  a more  severe  and  longtas t ing  
nega t ive  inot ropic  effect.  This  was the  only  case in which  
there  was any  evidence of increased cont rac t i l e  force. 

Our resul ts  do no t  agree wi th  those  of HAJDU et al. In  
view of the  differences  in the  t e s t  sys t ems  used a n d  of t he  
d i f fe ren t  s t a r t i n g  mater ia l s  and  procedures  appl ied  for t he  
p repa ra t ion  of the  lysoleei thins,  it  is diff icult  to i n t e rp re t e  
the  discrepancies .  We feel, however ,  t h a t  our  d a t a  p re sen t  
conclusive evidence  t h a t  pure  f l -palmitoyl lysoleci thin,  as 
p repa red  according to  HANAHAN et  al., does no t  possess  
any  ac t iv i ty  s imilar  to t h a t  of the  cardiac  glycosides on 
the  h u m a n  e r y t h r o c y t e  and the  isolated guinea-pig  ven-  
tricle 8. 

Zusammen/assung. 1957 sind v o n  HAJDU et  al. Versuche  
ver6f fen t l ich t  worden,  wonach  sich aus ve r sch iedenen  
Geweben eine Subs tanz  mi t  Herzglykosid- / ihnl icher  Wir-  
kung auf  Ka l tb l i i t e rhe rzen  ex t r ah i e ren  1Asst, welche  als 
f l -Palmitoyl- lysoleci th in  i n t e rp re t i e r t  wurde  x. In  unseren  
Versuchen  wurde  aus Here  Dipa lmi to ley l - lec i th in  isotiert  
und daraus  durch  e n z y m a t i s c h e  A b s p a l t u n g  der  ~-st/in- 
digen Fet ts / iure  und anschl iessende  ka ta ly t i sche  Hydr ie -  
rung reines,  hXmolyt iseh  w i r k s a m e s  f l -Palmitoyl- lysoleci-  
th in  hergestel l t .  Diese V e r b i n d u n g  zeigte j edoeh  keine den  
Ef fek ten  der  Herzg lykos ide  v e r w a n d t e  W i r k u n g  am iso- 
l ier ten Meerschweinchenven t r ike l  sowie an mensch l ichen  
E r y t h r o c y t e n .  
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C l o u d m a n  S - 9 1  M e l a n o m a  

In  connec t ion  wi th  r ecen t  cytological  s tudies  of cu l tu red  
cells of t he  C loudman  S-91 mouse  m e l a n o m a  1, f u r t h e r  
e lec t ron  microscopic obse rva t ions  have  revealed  the  

presence  of virus-l ike bodies  in t u m o r  cells cu l t iva ted  
in vitro. The p re sen t  r epo r t  concerns  i tself  wi th  a descr ip-  
t ion of these  virus-l ike part icles,  ind is t inguishable  s t ruc-  

I R. BARISttAK, S. R. ~ELLINGS, and B. V. SIEGEL, Amer. J. Path. 
38, 371 (1961). 


