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venom.  The U V - s p e c t r u m  of the  pept ide  f rac t ion was 
qui te  s imilar  to t h a t  of t r y p t o p h a n .  Af ter  r emoving  pro- 
tein c o n t a m i n a n t s  by  gel-f i l t rat ion on a co lumn (7.0 �9 3.6 
cm) of Sephadex  G-25, the  eluted pep t ide  f rac t ion was 
applied to a co lumn (5 �9 19 cm) of D E A E  Sephadex  A-25 
(acetate form), and absorbed  mater ia ls  were eluted by  
0 .5M pyr id ine  ace ta te  buffer  a t  p H  5.0. F inal  pur i f icat ion 
was achieved by  r e c h r o m a t o g r a p h y  of the  par t ia l ly  puri-  
fied pep t ide  f ract ion on D E A E  cellulose and  D E A E  
Sephadex  A-25 and 160 mg dry  weight  of purif ied 
mater ia l  were obta ined .  

At  the  beginning  of th is  s tudy,  it  was considered t h a t  
only  one pept ide ,  which  s ta ined wi th  Ehr l i ch ' s  reagent ,  
was p resen t  in th is  pep t ide  fraction,  for only  single spots  
were seen on paper  and  th in  layer  c h r o m a t o g r a p h y  and 
paper  electrophoresis .  Acid hydrolys is  of the  sample  in 
cons t an t  boil ing HC1 in a sealed tube,  in vacuo, yielded 
aspar t ic  and  glutamic  acids, ammon ia  and  t races  of 
t r y p t o p h a n .  Sanger ' s  t echn ique  failed to reveal  a free N- 
t e rmina l  residue, and C-terminal  analysis  by  hydraz ino ly-  
sis gave only  t r y p t o p h a n .  Pyrog lu tamic  acid was ident i-  
fied in par t ia l  hydro lysa tes  p repared  wi th  N N a O H  or 
0.1 N HC1. Af ter  digest ion wi th  ca rboxypep t idase  A, 
t r y p t o p h a n  and two f ragments ,  name ly  py rog lu t amyl -  
asparagine  and pyrog lu tamylg lu tamine ,  were separa ted  
f rom the  react ion mixture ,  and these d ipep t ides  were 
separa ted  f rom each o the r  by  high vol tage electrophoresis  
a t  p H  3.5 a t  3000 V per  60 cm for 120 rain. They  were 
ident i f ied b y  compar ison  wi th  syn the t i c  samples  5. 

The above results  suggest  t h a t  there  are two pept ides  
of s imilar  e lec t rophore t ic  mobi l i ty  in the  pep t ide  fraction.  
Two componen t s ,  pep t ide  A and pep t ide  B, were sepa- 
r a ted  f rom the  pep t ide  f rac t ion by  high vol tage electro- 
phoresis  a t  p H  3.5 a t  4000 V per  60 cm for 240 min. 
Using n inhyd r in  and microbiological  methods ,  the  molar  
rat io of amino  acids in the  acid hydro lysa te  of pep t ide  A 
was es tabl ished as L-Try:L-Glu = 1:2 and  t h a t  of pep_ 

t ide  B as L-Try : L-Glu : L-Asp -- 1 : 1 : 1. Thus  the  sequence 
in pep t ide  A was  deduced  to be Pyro-Glu(NH2)-Try and 
t h a t  of pep t ide  B to be Pyro-Asp(NH~)-Try.  

Presence o/ peptide A and peptide B in other snake 
venoms. The venoms  of Crotalus adamanteus, Bothrops 
]araraca and Trimeresurus flavoviridis con ta ined  pep t ide  
A and  pep t ide  B, and  the  v e n o m  of Vipera russelli con- 
t a ined  only pep t ide  B. However ,  in the  v e n o m  of Na]a 
na]a atra nei ther  pep t ide  A nor  pep t ide  B was found.  The 
significance of pep t ide  A and pep t ide  B in the  sal ivary 
gland of poisonous snakes  is obscure. I t  is t e m p t i n g  to 
specula te  t h a t  pep t ide  A and pep t ide  B or iginate  f rom 
precursors  of enzymes  or biologically act ive pept ides ,  
which  are p resen t  in especially high concent ra t ions  in 
Crotalidae and Viperidae venoms,  dur ing ac t iva t ing  pro- 
cesses. 

Zusammen/assung. Die S t ruk turaufk l~rung  von  zwei 
neuen  t r y p t o p h a n h a l t i g e n  Pep t i d en  im Schlangengif t  yon  
Agkistrodon halys blomho/[ii ergeben:  L-Pyroglutamyl-L-  
Glu taminy l -L-Tryp tophan  und  L-Pyroglutamyl-L-Aspara-  
g inyl -L-Tryptophan.  Diese Pep t ide  sind in Schlangen-  
gif ten der Viperidae-  und  Crota l idae-Arten  verbre i te t .  
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S t i m u l a t i o n  of H e m i n  S y n t h e s i s  in Ehr l ich  
A s c i t e s  T u m o r  Cells  by M o u s e  Liver  R N A  

I t  has  been  repor ted  t h a t  t r e a t m e n t  of ascites t u m o r  
cells wi th  R N A  prepared  f rom mouse,  ra t  and calf livers 
will induce the  synthes is  of the  liver-specific proteins,  
se rum albumin,  t r y p t o p h a n  pyrrolase and glucose-6- 
p h o s p h a t a s e  1,2. Ehr l i ch  ascites t u m o r  cells utilize Fe 59 
for heine fo rmat ion  3 and the  purpose of the  p resen t  in- 
ves t iga t ions  was to ascer ta in  if the  levels of heroin bio- 
syn thes i s  of Ehr l ich  ascites t u m o r  cells could be a l tered 
by  incuba t ion  wi th  var ious  t ypes  of R N A  prepara t ions .  

Ribonucle ic  acid was  p repared  by  cold pheno l  ext rac-  
t ion 4 and R N A  concen t ra t ion  de te rmined  wi th  orcinoD. 
The incuba t ions  were pe r fo rmed  by  cul tur ing  Ehr l ich  
ascites t u m o r  cells a t  a concen t ra t ion  of 8 �9 106 in 1 ml 
a l iquots  of 57 % ascites cell-free fluid ob ta ined  by  Celltri- 
fugat ion at  27,000 g and  43 % Hanks  ba lanced  salt  solu- 
t ion buffered  at  p H  7.4. This med ium was supp l emen ted  
wi th  polyvinylsu l fa te  (10 #g/nil) to p r even t  RNase  act ion 
and  p ro t amine  sulfate  (100 /~g/ml) to aid e n t r y  of the  
R N A  into  the  cells 6. Carbon-14 labeled 6-aminolevulinic 
acid (1/~c/ml) was added  as a hemin  precursor  in order  to 
es t imate  the  synthes is  of labeled hemin  and  FeSO 4 (140 

#g/ml) was p resen t  as a co-factor  for hemin  synthesis .  
P repa ra t ions  of R N A  from var ious  t issues and  t issue- 
f ract ions were added  to the  exper imen ta l  cul tures  usually 
a t  concen t ra t ions  of 1 and 2 mg/ml .  These cul tures  were 
incuba ted  for 1 h a t  6~ and t h e n  for 6 h a t  37~ in an 
incuba tor  f lushed wi th  95% ai r -5% CO 2 under  humid .  
condit ions.  At  the  conclusion of the  incuba t ion  per iod the  
cells were collected by  cent r i fugat ion  at  1000 g and 
washed five t imes  wi th  0.9 % NaC1 and then  homogenized.  
The m e t h o d  of LABBE and NISHIDA 7 was used to isolate 
hemin ;  2.5 mg of crystal l ine hemin  was added  as carrier. 
la/2 mg of isolated hemin  f rom each sample  were sus- 
pended  in amyl  alcohol and p la ted  on a mill ipore fi l ter  
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(0.45 # pore size) b y  f i l t ra t ion  u n d e r  par t i a l  v a c u u m .  
These  f i l ters  were a t t a c h e d  to a l u m i n u m  p lanche t s ,  dr ied  
and  c o u n t e d  w i th  a t h i n - w i n d o w  gas  flow c o u n t e r  a n d  
correc ted  for b a c k g r o u n d  ac t iv i ty .  

Th e  s t i m u l a t i o n  of h e m i n  s y n t h e s i s  in cu l tu red  Ehr l i ch  
asci tes  t u m o r  cells b y  the  t o t a l  R N A  e x t r a c t  of m o u s e  
livers,  as well as b y  R N A  f rac t ions  isola ted f rom the  

The stimulation of heroin synthesis of Ehrlich ascites tumor cells by 
mouse liver RNA isolated from the residue from a 15,000 g centrifu- 
gation (nuclear traction), the residue from ultracentrifugation for 2 h 
at 105,000 g (ribosomal fraction), the ultracentrifugal supernatant 

(soluble fraction) and the RNA of entire livers (total RNA) 

Incubation Isotopic 
activity of 
henfin- 
C.P.M. 
(average) 

Control 

Total RNA, 1 mg/ml 
2 mg/Inl 

Nuclear fraction, 1 nlg/ml 
2 mg/ml 

Ribosomal fraction, 1 Ing/ml 
2 mg/ml 

Soluble fraction, 1 mg/ml 
2 mg/ml 

Four ribonucleosides (each at 0.001 M) 
Ribonuclcic acid core diffusatc, 1 mg/ml 

(Worthington Biochemical Corp.) 2 ing/ml 

Bovine liver soluble RNA, 1 mg/ml 

(Nutritional Biochemical Corp.) 2 mg/ml 

26953-325 

3385~ 5 
46303-260 

30453- 45 
3955~205 

32303-160 
4005-L315 

39653-]85 
51933-127 

34903-430 
242o• 60 

23353- 25 

22153- 95 

17313- 87 

nuclear ,  r i bosoma l  a nd  soIuble f rac t ions  is g iven  in t he  
Table.  The  g r e a t e s t  s t i m u l a t i o n  r e su l t ed  f rom add i t ion  of 
the  soluble  R N A  fract ion.  S t i m u l a t i o n  of h e m i n  s y n t h e s i s  
of m inc e d  frog e m b r y o s  b y  a d d i n g  R N A  isola ted front  
frog l ivers ha s  been  descr ibed  s. Mouse l iver R N A  did n o t  
s t i m u l a t e  h e m i n  s y n t h e s i s  of frog e m b r y o s  and ,  in the  
p r e s e n t  s t u d y ,  bov ine  l iver soluble  R N A  did no t  affect  
the  r a t e s  of h e m i n  s y n t h e s i s  of Ehr l i ch  asci tes  t u m o r  cells 
(Table). The  levels of h e m i n  s y n t h e s i s  were s t i m u l a t e d  by  
a m i x t u r e  of t he  four  r ibonucleosides ,  b u t  no t  as m u c h  as  
b y  t he  1RNA prepa ra t ions .  An  R N A - c o r e  d i f fusa te  
(Wor th ing ton ) ,  wh ich  c on t a ine d  d ia lyzable  mono- ,  di-, 
tri-  a nd  t e t r a nuc l e o t i de s  did n o t  s t i m u l a t e  the  incorpora-  
t ion  of d -aminolevul in ic  acid C ~ into he min .  

These  e x p e r i m e n t s  ind ica te  t h a t  t he  add i t i on  of l iver 
R N A  to i n t a c t  asci tes  cells can  s t i m u l a t e  heroin  syn thes i s .  
This  is no t  an  i nduc t i on  of a new b i o s y n t h e t i c  p a t h w a y  
b u t  p r o b a b l y  is the  e scu la t ion  of s y n t h e s i s  of e n z y m e s  of 
an  e s t ab l i shed  p a t h w a y  9. 

Rdsumd. Ires cellules asc i tes  de Ia t u m e u r  Ehr l i ch  
c o u v a i e n t  in v i t ro  avec  le p r6cu r seu r  rad ioac t i f  de l 'h6- 
mine  d-aminol6vul in ic  acid-4-C 14. Les  p r @ a r a t i o n s  de 
A R N  du foie de la sour is  s t i m u l a i e n t  le n ive a u  de s y n t h 3 s e  
de l ' h6mine .  
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T h e  R e s p o n s e s  of  U n i t s  in  the  S u p e r i o r  Colliculus 
of the  Cat  to  a M o v i n ~  V i s u a l  S t i m u l u s  1 

E x p e r i m e n t s  were c o n d u c t e d  in 28 ca t s  wh ich  h a d  been  
sub jec t ed  to comple t e  t r a n s e c t i o n  of t he  b r a i n - s t e m  a t  a 
m i d p o n t i n e  level u n d e r  deep e the r  a n a e s t h e s i a  ~. To pre-  
v e n t  ocu la r  m o v e m e n t s ,  the  ca t s  were curar ized  and  ar t i -  
f icially respired.  The  pupi l s  were d i la ted  w i th  a t ropine .  
The  v i sua l  s t i m u l a t i o n  was  p r o d u c e d  b y  m a n u a l l y  s l id ing 
a whi te  ob jec t  (7 �9 2 cm) a long a rail 1 m in l eng th .  T h e  
rail  could be r o t a t e d  a r o u n d  i ts  cent re  in a ve r t i ca l  p l ane  
a n d  i ts  pos i t ion  could  be f ixed in a n y  selected mer id ia l  
p lane.  T h e  axis  of r o t a t i on  of the  s y s t e m  was  m a d e  to  
coincide w i th  t h e  v i sua l  axis  of the  eye by  m e a n s  of op- 
t ical  co l l imat ion  ( the v i sua l  ax is  in te r sec t s  the  r e t i na  in 
the  cen t re  of the  a rea  central is ,  e.g. visual pole of BISHOP 
et  al.a. Th e  m i n i m a l  d i s t ance  be tween  t he  p lane  of ro ta -  
t ion  an d  t h e  eye for wh ich  no a c c o m m o d a t i o n  was  re- 
qu i red  was  1 m 4. Th i s  d i s t ance  was  kep t  c o n s t a n t  
t h r o u g h o u t  the  e x p e r i m e n t .  The  d i s tance  over  w h i c h  
sh i f t ing  t h e  objec t  exci ted  coll icular u n i t s  could  be r ead  
in c m  d i rec t ly  f r o m  t h e  rail, a n d  t h e n  conve r t ed  to a n g u -  
lar  va lues .  W h e n e v e r  the  effect ive t r a j e c t o r y  of t he  
ob jec t  did  n o t  coincide w i th  the  mer id ia l  p lane,  a rec- 

t a n g u l a r  screen of m a t t  p las t ic  rep laced  the  s y s t e m  
descr ibed above,  a nd  was  cen t r ed  in a s imi la r  fashion.  A 
sma l l  l ight  spo t  (the a c tua l  v i sua l  object)  of 50 L u x  over  
a b a c k g r o u n d  of 10 L u x  was  focused on the  screen f rom 
the  reverse  side. The  pos i t ion  of the  t race  of t he  l ight  spot ,  
m o v e d  m a n u a l l y  a nd  effect ive in el ici t ing responses  f rom 
coll icular uni t s ,  was  t h e n  m a r k e d  on t he  screen and  i ts  
a m p l i t u d e  me a su re d .  A c t i v i t y  f rom super ior  coll icular 
un i t s  was  recorded b y  us ing  s ta in less  s teel  microe lec t rodes  
wi th  a t ip  d i a m e t e r  of 3 5 # a n d  a res i s tance  of 100 K O h m  
m e a s u r e d  on an  A.C. bridge.  

Two g roups  of un i t s  were found  w h ic h  could be ac- 
t i v a t e d  b y  a m o v i n g  s t imu lus .  The  f i rs t  g roup  (23 uni ts)  
was  a c t i v a t e d  b y  a n g u l a r  m o v e m e n t s  of 6-12 ~ while  
30-45 ~ were requ i red  by  t he  second g roup  (18 uni ts)  
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