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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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O c c u r r e n c e  o f  V i r u s - L i k e  P a r t i c l e s  i n  C u l t u r e d  

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). 
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ru ra l ly  f rom par t ic les  found  in mouse  m a m m a r y  t u m o r s  2, 
a n d  w i t h  t h e i r  possible  r e l a t ion  to v i ru sq ike  bodies  
obse rved  in a n u m b e r  of mouse  neoplasms .  

Mice of the  d b a / 2  s t ra in ,  bea r ing  s u b c u t a n e o u s  t r ans -  
p l a n t s  of t he  C l o u d m a n  S-91 mouse  m e l a n o m a ,  were 
o b t a i n e d  f rom the  Cancer  Resea rch  Genet ics  L a b o r a t o r y  
of t he  U n i v e r s i t y  of Cal i fornia  in Berkeley .  Fol lowing 
sacrifice b y  cerv ica l  f rac ture ,  t he  m e l a n o m a  t issue was 

!, 

Figures 1-3. Virus-like particIes in Cloudman S-91 melanoma cells in 
culture. See text for description. 

r e m o v e d  u n d e r  s ter i le  cond i t ions  an d  f r a g m e n t s  e x p l a n t e d  
in ch icken  p lasma  c lo ts  in mi lk  d i lu t ion  bot t les .  The  
n u t r i e n t  m e d i u m  cons is ted  of 5% chick  e m b r y o  ex t r ac t ,  
20% l a m b  se rum a n d  75°0 H a n k s  ba l anced  sa l t  so lu t ion .  
The  m e d i u m  was c h a n g e d  on  the  s e v e n t h  day .  On the  
t e n t h  d ay  the  fluid was p o u r e d  off a n d  t h e  t i ssue  a n d  
o u t g r o w t h  fixed in o s m i u m  t e t r o x i d e  v a p o r  for 10 min,  
followed by  30 min  f ixa t ion  wi th  buf fe red  sucrose-  
o s m i u m  te t rox ide  solu t iona .  Fo l lowing  d e h y d r a t i o n ,  
f r a g m e n t s  of o u t g r o w t h  were e m b e d d e d  in m e t h a c r y l a t e ,  
u l t r a - t h i n  sect ions  m o u n t e d  on  c a r b o n - c o a t e d  coppe r  
spec imen  grids, an d  s t a i n ed  w i th  u r a n y l  a c e t a t e L  All 
sec t ions  were e x a m i n e d  w i th  a n  RCA F.MU-213 e lec t ron  
microscope.  

T h e  par t ic les  c o m m o n l y  o b s e r v e d  are  of two  d i s t i nc t  
types .  Occurr ing  p r e d o m i n a n t l y  in the  c y t o p l a s m  (Fig- 
ure  1, 2) is the  r ing-shaped  profile,  a p p e a r i n g  as a some-  
w h a t  e lec t ron  dense  vesicle de l im i t ed  b y  t w o  s t r o n g l y  
osmiophi l ic  m e m b r a n e s  an d  w i t h  an  o u t e r  d i a m e t e r  
r a n g i n g  from f)0 to 80 m>. The  par t i c les  a re  seen s c a t t e r e d  
t h r o u g h  the  cy top lasm,  g a t h e r e d  in to  i r r egu l a r  e l lept ica l  
or  c i rcu la r  clusters,  an d  s u r r o u n d i n g  m e m b r a n e - b o u n d  
i n t r a c y t o p l a s m i c  vacuoles.  In F igure  3 is dep i c t ed  a la rger  
ex t r ace l lu l a r  form, 70 to 110 mt~ in d i a m e t e r ,  w i th  a 
concen t r i c  double  m e m b r a n e  enclos ing in some i n s t a n c e s  
an  eccent r ic  dense  nucleoid (arrow),  s o m e t i m e s  o b s e r v e d  
to  be  de l imi ted  by  a th i rd ,  c lose ly-appl ied  m e m b r a n e .  
Also seen is the  ex t rus ion  of v i rus- l ike  pa r t i c l e s  t h r o u g h  
p r o t r u s i o n s  of the  cell m e m b r a n e .  I t  shou ld  be n o t e d  t h a t  
whereas  few vi ra l  bodies  could eve r  be o b s e r v e d  in u l t r a -  
t h i n  sect ions  of fresh m e l a n o m a  tissue,  t h e y  were r ead i ly  
a p p a r e n t  in sect ions  of cu l tu res  of the  neop las t i c  t issue,  
a n  o b s e rv a t i o n  s imi lar  to L as f a rg u es '  expe r i ence  wi th  
mouse  m a m m a r y  carcinomaS.  T h e  in t r a -  a n d  e x t r a -  
cel lular  par t ic les  observed  here  are  morpho log ica l l y  com-  
p a r ab l e  to the  virus-l ike par t ic les  descr ibed  in m a m m a r y  
t u m o r s  6-8. Along these  lines, F A W C E T T  a n d  W I L S O N  9 

obse rved  virus-l ike par t ic les  in s p o n t a n e o u s  h e p a t o m a s  
of C3H male  mice an d  infer red  t h e i r  s i m i l a r i t y  to  v i rus -  
like par t ic les  seen in m a m m a r y  tumors .  }[OWATSON a n d  
McCuLLOCH ~0 descr ibed virus- l ike  par t ic les  i n d i s t i n g u i s h -  
able  f rom the  i n t r a c y t o p l a s m i c  forms  o b s e r v e d  in m a m -  
m a r y  t u m o r s  in C3H mice in a mouse  p l a s m a  cell t u m o r  
o r ig ina t ing  in a 221/,a m o n t h  old female  C 3 H / H e  mouse  
in the  Cancer  Research  Gene t i c s  L a b o r a t o r y  in B e r k e l e y  
an d  serial ly t r a n s p l a n t e d  in C 3 H / H e  mice.  T h e  f i r s t  
ins tance  of the  occur rence  of these  c h a r a c t e r i s t i c  pa r -  
ticles in a chemica l ly  (3, 4 -benzopyrene )  induced  c a r c i n o m a  
of the  u te r ine  cervix  was r epo r t ed  b y  THIERV et  al. n in 
virgin C3H/A mice, which  are k n o w n  to h a v e  t h e  mi lk  
fac tor  a n d  to be d isposed  to m a m m a r y  c a r c i n o m a .  Com-  
pa rab le  b u t  no t  iden t ica l  s t r u c t u r e s  h a v e  also been  
obse rved  in i n t r a c y t o p l a s m i c  vacuoles  of C l o u d m a n  S-91 

2 ~V. BERNIIARD, Calwer Ros, I,'~, |DI ( |958) .  
a j .  B. CAULFn,:LO, J. biophys, biocheul. Cytol. 3, S27 (1~a57). 
4 M. L. \VATSON, J. biophys, biochenl. Cytol. 4,475 (1958). 
5 E. Y. LASFARGt~ES, l). H..~|OOI~.E, .'~l. R. ~IURRA¥, C. l). HAAGEN~ 

SEN, and l'.'. C. POIA.ARD, .]. biophys, biochem. Cytol. 5, 193 (1959). 
6 X~" I{ERNHARD, .'*,1. (~UERIN, alld C. ()BERLING, A c t a  int .  c o n t r a  

Cai |cr l t ln  12, ~'~-1-1 ( 19,q4i l, 
7 L. l)MoCllO'~VSKi, A c t a  in t .  c o n t r a  Call('rulIi I2, .~N~. (lgf>l{). 
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9 | ) .  \V. FAVCeI*;TT al id  J .  iv .  ~,t(ILSON, J .  it:it. C a n c e r  ins t .  15, troo5 
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m e l a n o m a  12, E h r l i c h  asc i tes  mouse  t u m o r s  ~a, a n d  in 
F R I E N D ' S  mouse  leukemic  m a t e r i a l I L  

The  s imi l a r i t y  of t h e  v i rus- l ike  par t ic les  revea led  in 
va r i ous  neop lasms  of mice  is r em i n i s cen t  of ear l ie r  obser-  
va t i ons  of v i r a l  par t ic les  in  ch i cken  neop la sms  IL I t  
m i g h t  be  h y p o t h e s i z e d  t h a t  these  v i rus- l ike  bodies  are  
p r e s e n t  as a n  inac t ive  u b i q u i t o u s  a g e n t  in  mice  a n d  are  
acqu i r ed  fo r tu i tous ly  as a non-specif ic  c o n t a m i n a n t  in  
s p o n t a n e o u s  or  e x p e r i m e n t a l l y  i nduced  t um or s ,  or  
v ica r ious ly  d u r i n g  n u m e r o u s  ser ia l  t u m o r  t r a n s p l a n t a t i o n s .  
THIERY et  al. n h a v e  sugges ted  t h a t  these  s t r u c t u r e s  m a y  
be  a r e su l t  r a t h e r  t h a n  t h e  cause  of t h e  neop las t i c  
reac t ion .  I t  m i g h t  p e r h a p s  be  p o s t u l a t e d  t h a t  these  
par t ic les  a re  ident ica l ,  t h e  n a t u r e  a n d  loca l iza t ion  of t he  
neop las t i c  process  be ing  d e t e r m i n e d  in p a r t  b y  h o s t  
responses.  A l t e rna t i ve l y ,  these  bodies  m a y  r e p r e s e n t  
d i s t i nc t  en t i t i es ,  i n d i s t i n g u i s h a b l e  b y  e lec t ron  micro-  
scopy,  a n d  each  p r o d u c i n g  specific neop lasms .  Sub-  
s t a n t i a t i o n  of a n y  of t he  p roposed  h y p o t h e s e s  will r equ i re  
more  ex tens ive  i n v e s t i g a t i o n  i n to  a v a r i e t y  of mouse  
tumors .  

Zusammenfassung. E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r -  
s u c h u n g e n  des C l o u d m a n - S - 9 1 - M e l a n o m a g e w e b e s  e r g a b e n  
das  V o r h a n d e n s e i n  v i rus l ihn l i che r  Teile in  de r  Ku l tu r ,  
die s ich s t r u k t u r e l l  n i c h t  u n t e r s c h e i d e n  lassen v o n  den  
in M~iuse -Mammatumoren  b e o b a c h t e t e n .  Die i n n e r e n  u n d  
~iusseren Gewebs t e i l chen  w a r e n  morpho log i sch  m i t  ver -  
s ch i edenen  M/ iuseneop lasmen  ve rg le i chbar .  

B. V. SIEGEL a n d  S. R. WELLINGS 16 

Department o/ Pathology, University o/ Oregon Medical 
School, Portland (USA), October 77, 7961. 

t2 A. J .  DALTON and  M. D. FELIX, Ann.  N .Y .  Acad.  Sci. 63, 1117 
(1956). 

13 R. A. ADAMS and A. F. PRINCE, J. biophys, bioehem. Cytol. 3, 161 
(1957). 

la E. DE HARVEN and C. FnlEND, J. biophys, biochem. Cytol. 4, 151 
(195S). 

15 L. DMOCHOWSKI, Cancer  Res. 20, 977 (1960). 
i6 This investigation was supported by research grants C-5884 and 

C-5585 from the National Institute of Health, Public Health 
Service. 

H y p e r v i t a m i n o s i s  in an I n s e c t  Larva  

I t  is be l i eved  t h a t  B - v i t a m i n s  in h igh  c o n c e n t r a t i o n s  
m a y  h a v e  adve r se  effects  on  t h e  m e t a b o l i s m  of a n  
o r g a n i s m  1. N o t  m u c h  is k n o w n  a b o u t  t h e  effect  of 
a d m i n i s t e r i n g  h i g h e r  c o n c e n t r a t i o n s  of B - v i t a m i n s  in t he  
case of insects .  The  o b s e r v a t i o n s  on  t h e  effect  of feeding 
t h e  l a r v a  of rice m o t h ,  Corcyra cephalonica ( S t a i n t o n )  
w i t h  h i g h e r  doses of b io t in ,  n ico t in ic  acid a n d  r i b o f l a v i n  
are  p r e s e n t e d  here.  

Corcyra l a r v a  h a s  b e e n  successful ly  g rown  on a basa l  
d i e t  cons i s t ing  of casein,  dex t rose ,  choles terol ,  McCol lum- 
D a v i s  sa l t  m i x t u r e  No. 185, a m i x t u r e  of B - v i t a m i n s  a n d  
l inoleic acid 2. I t  h a s  been  s h o w n  t h a t  t h i a m i n e ,  r ibo-  
f lavin ,  n i co t in ic  acid,  py r idox ine ,  p a n t o t h e n i c  acid,  
chol ine  chlor ide ,  p - a m i n o b e n z o i c  acid, folic acid a n d  
b i o t i n  a re  essent ia l  for t h e  n o r m a l  g r o w t h  of t h e  l a rva ,  
t h e  l a t t e r ,  however ,  be ing  needed  on ly  w h e n  l inoleic 
acid is w i t h h e l d  f rom t he  d ie t  2. T he  d ie t  used in t h e  
e x p e r i m e n t  on  t he  a d m i n i s t r a t i o n  of g r a d e d  doses of 
b io t in  d id  no t ,  the re fore ,  c o n t a i n  l inoleic acid.  Tab le  I 
shows t h e  resu l t s  of t he  t e s t  on  t h e  effect  of g r a d e d  doses 
of b i o t i n  on  t he  g r o w t h  of t h e  l a rva .  I t  is a p p a r e n t  t h a t  
t h e  h i g h e r  c o n c e n t r a t i o n s  of th i s  v i t a m i n  h a v e  adve r se  
effects  on  g r o w t h  as i n d i c a t e d  b y  decrease  in  weight .  

The  response  of t he  l a r v a  to  t h e  a d m i n i s t r a t i o n  of nico- 
t in i c  acid (Table  I I )  b e y o n d  a level  of 100 ag /g  of d ie t  is 
sugges t ive  of some d i s t u r b a n c e  in  g rowth ,  t h o u g h  t h i s  

Tab. I. Growth of Corcyra larva on diets containing graded doses 
of biotin 

Amount Average weight (in rag) of larva on Percentage 
of biotin 12th day 19th day 26th day of survival 
(in ~glg) 

0.00 3.3 7.8 16.4 40.0 
0.25 6.1 23.7 32.6 46.6 
0.50 5.3 22.8 30.8 40.0 
1.0 5.7 24.5 34.1 46.6 
2.0 4.8 14.5 29.6 50.0 
5.0 5.3 16.3 22.2 40.0 

10.0 5.6 20.4 24.4 30.0 
25.0 5.0 16.4 23.2 30.0 
50.0 5.8 17.8 22.9 40.0 

Tab. II. Growth of Corcyra larva on diets containing graded doses 
of nicotinic acid 

Amount Average weight (in rag} of larva on Percentage 
of nicotinic 12th day 19th day 28th day of survival 
acid (in ~g/g) 

0.0 0.5 1.0 1.0 6.6 
2.5 5.6 11.6 16.4 40.0 
5.0 6.4 25.3 34.3 46.6 

10.0 6.6 28.4 34.1 56.6 
15.0 6.1 25.5 p u p a t e d  46.6 
25.0 7.7 23.8 p u p a t e d  53.3 
30.0 6.8 29.0 p u p a t e d  50.0 
50.0 6.2 28.5 33.0 56.6 
75.0 6.1 30.1 40.2 50.0 

100.0 2.9 24.4 41.1 46.6 
150.0 3.4 23.3 40.0 53.3 
200.0 2.9 21.0 42.5 60.0 

Tab .  I I I .  Growth  of Corcyra l a r v a  on diets conta ining graded  doses 
of r ibof lavin 

A m o u n t  Average  weight  (in rag) of l a rva  oil Percentage  
of r ibof lavin 12th d ay  20th d ay  29th d ay  of su rv iva l  
(in [zg/g) 

0.0 5.8 15.1 34.8 53.3 
2.5 6.0 16.6 p u p a t e d  53.3 
5.0 5.9 18.2 36.9 50.0 

10.0 6.1 15.4 32.5 56.6 
15.0 6.9 17.5 36.2 50.0 
20.0 6.0 16.6 34.2 46.6 
25.0 6.4 18.8 32.7 50.0 
30.0 6.5 18.0 34.8 50.0 
40.0 5.9 17.2 30.4 46.6 
50.0 4.8 16.6 p u p a t e d  43.3 
75.0 3.7 14.5 17.2 40.0 

100.0 3.2 15.3 18.0 43.3 
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