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S t r y c h n i n e - R e s i s t a n t  Inh ib i t ion  in the  Ret ina  

Diffuse i l luminat ion of the  re t ina  produces  t r ans i en t  
changes  in the  ma in t a ined  ac t iv i ty  of re t inal  ganglion 
cells and /o r  f ibres of the  opt ic  nerve.  One type  of response 
consists  of a shor t  burs t  of impulses  followed by  a si lent 
period.  In  the  o ther  type ,  i l luminat ion  produces  p r i ma ry  
inhibi t ion,  which  subsides gradual ly .  The responses  to 
the  cessat ion of i l luminat ion represen t  a k ind  of mir ror  
image of the  Oil-responses, i.e. the  same react ions  occur in 
reversed  order.  As shown b y  KUFFLER 4, these p a t t e r n s  
of ac t iv i ty  can be expla ined by  the  concentr ic  organiza- 
t ion  of the  recept ive  field : centre  and sur roundings  ac t  as 
an tagonis t s .  Since the  centre  responds  wi th  a shor te r  
la tency,  i t  de te rmines  the  p r ima ry  reac t ion  (exci tat ion or 
inhibi t ion) .  The la t te r  p a r t  of the  response  is a result  of 

the  in te rac t ion  be tween  the  cent re  and  the  surroundings .  
Therefore,  i t  can be in t e rp re t ed  as a balance be tween  pos t -  
synap t ic  exc i t a to ry  and  inh ib i to ry  processes 2. 

S tudy ing  the  influence of s t rychn ine  on the  ma in ta ined  
ac t iv i ty  in the  opt ic  nerve fibres of t he  cat,  it  was neces- 
sary  to classify the  uni ts  by  l ight  s t imulat ion.  The im- 
pulses were picked up by  microelect rodes  f rom the  
chiasm a. L ight  s t imuli  of 3 to 800 ni ts  in tens i ty  and 1 to 
3 see dura t ion  were used. The ma in t a ined  ac t iv i ty  was 
dras t ica l ly  changed by  in t ravenous  admin i s t r a t ion  of 0.25 
to 0.8 mg/kg  s t rychnine  hydrochlor ide ,  the  in terva ls  be- 
tween  the  spikes becoming  shor te r  and more  regular.  
However ,  the  typica l  impulse p a t t e r n s  of on-cent re  and  
off-centre  uni ts  were no t  changed b y  s t rychnine .  Sur- 
pr is ingly enough,  inh ib i to ry  phases  in on- and off-effects 
were preserved  or even more  marked  t h a n  in normal  
p repara t ions  (Figure);  th is  has  been d e m o n s t r a t e d  wi th  
one except ion  in 69 units.  

The prese rva t ion  of inh ib i to ry  responses  in the  re t ina  
af ter  admin i s t r a t ion  of convuls ive  doses of s t rychnine  
canno t  be t aken  as evidence aga ins t  the  pos t - synap t i c  
na tu re  of th is  inhibi t ion.  This is p roved  by  the  fact  t h a t  
in the  brain  s t rychn ine - re s i s t an t  pos t - synap t i c  inhibi t ion 
has been found 4. 

Zusammen/assung. Konvnls ive  Dosen yon S t rychn in  
(0,25-0,8 mg/kg) e rh6hten  die Impu l sak t iv i t $ t  von  Ein-  
zelfasern im N. opt icus der  Ka tze ;  die H e m m u n g s p h a s e n  
in den o n -  und  o f f -Antwor ten  bl ieben jedoch bei 68 von 
69 un t e r such t en  Fasere inhe i ten  erhal ten.  Die Ergebnisse  
beweisen die Ex is tenz  einer s t rychn in re s i s t en t en  Hem-  
m u n g  in der  Ret ina .  
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Light responses of three single units in the cat's optic nerve after 
administration of 0.4 mg/kg strychnine. 1, on-centre unit (dark 
discharge 89/see); 2, off-centre unit (dark discharge 46/see); 3, off- 
centre unit (dark discharge 58/sec). Duration of light stimuli: 1 sec. 
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The  I s o l a t i o n  and A m i n o  Acid S e q u e n c e s  of N e w  
P y r o g l u t a m y l p e p t i d e s  f r o m  S n a k e  V e n o m s l  

During  the  f rac t iona t ion  of the  enzymes  in the  venom 
of Agkistrodon halys blomho//ii (Japanese  name  'Mamu-  
shi') 2, a non-pro te in  f rac t ion was obta ined.  F r o m  this,  
two new t r ipep t ides  were isolated in pure  form. They  have  
t r y p t o p h a n  as a C-terminal ,  and  pyrog lu tamic  acid as an 
N- te rmina l  amino acid, and  t h e y  have  been ident i f ied as 
follows 3. 

Pyr-Asp(NH2)-Try,  Pyr-Glu  (NHs)-Try 

Their  amino  acid sequences were conf i rmed b y  chemical  
syn thes i s  4. 

Isolation procedure and determination o/chemical struc- 
tures o/ the peptides. A sample  of 30.27 g of lyophil ized 

v e n o m  of d .  halys blomhoffii was appl ied to a D E A E -  
cellulose co lumn (6.5 �9 100 cm). Grad ien t  elut ion was per- 
fo rmed wi th  0.005 M to 0.1 M ace ta te  buffer  a t  p H  7.0, as 
descr ibed in the  previous  paper2, and  the  absorbancy  of 
the  eff luent  f ract ions a t  280 nm was measured.  A fract ion 
eluted as a th i rd  main  peak  con ta ined  low molecular  
weigh t  pep t ides  and the  abso rbancy  of th is  f ract ion at  
280 n m  was abou t  10% of t h a t  of the  unf rac t iona ted  

i Supported in part by a grant from the Ministry of Education 
(Japan). 
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57, 380 (1965). 

3 Pyr- = Pyroglutamyl. 
4 S. SAKAKIBARA, to be published. 
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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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Pyroglutamylasparagine was prepared by the action of carboxy- 
peptidase A on synthetic pyroglutamylasparaginyltryptophan, 
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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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