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Effect of L-arginine and its guanidino-methylated derivatives on the growth of tobacco tissue cultures 
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Treatment End weight after 62 days (g) Daily growth (mg) Growth inhibition (%) 

Control 16.38 264 0 

A-10 16.22 261 0 

a-100 8.49 137 49 (Pl%) 

MMA-10 9.89 159 40 (Pl%) 

MMA-100 2.32 37 87 (P0.1o/o) 

DMA'-10 10.23 160 38 ( p lO/o ) 

DMA'-100 3.84 62 77 (P0.5%) 

DMA-10 10.62 170 36 (Pl%) 

DMA-100 3.10 44 79 (90.1%) 

Signs and abbreviations : A, L-arginine; MMA, NG-inonomethyl-L-arginine; DMA', N G, N'G-dimethyl-L-arginine; DMA, N G, NG-dimethyl-L - 
arginine; 10, 10 mg anfino acid/1 culture liquid; 100, 100 mg amino acid/1 culture liquid. 

p la te  con ta in ing  Dowex  50 • 8 t ype  ion exchange  resin 
(Chinoin-Nagyt~t~ny,  Budapes t ,  Hungary) ,  previous ly  
equi l ibra ted  wi th  sodium c i t ra te  buffer  (pH 3.28; 0.02 N 
Na+). The e lut ing buffers  used were var ious  sodium 
c i t ra te  buffers  9 

As seen f rom the  Table,  a t  concen t ra t ions  of 10 and 100 
p p m  MMA, DMA'  and DMA respec t ive ly  considerable  
g rowth  inhib i t ion  could be a t t a ined  af ter  62 days  of 
cu l tur ing  compared  to the  control .  

Af ter  62 days,  the '  added  L-arginine, and  par t i cu la r ly  
i ts  N a - m e t h y l a t e d  der ivat ives ,  can be shown by  ion 
exchange  th in - l ayer  ch romatograph ic  me thods ,  even in 
alcoholic ex t rac t s  of cul ture m e d i u m  as in the  t issue 
ext rac ts .  The 3 guan id ino -me thy la t ed  arginines show the  
following order  of en r i chmen t  in the  t issue compared  to 
the  control :  cont ro l  < arginine < MMA < DMA'  < DMA. 
I t  is p robable  t h a t  the  tobacco  t issue canno t  d e m e t h y l a t e  
the  2 dimethyl-L-arginine.  In  t he  case of MMA the  me thy l  
group is less stable.  

The da t a  of our inves t iga t ions  p rove  tha t ,  in the  case 
of t r e a t m e n t  pe r fo rmed  wi th  guan id ino -me th y l a t ed  

arginines,  a p e r m a n e n t  inhibi t ion of arginine incorpora-  
tion, of vi ta l  impor t ance  for the  tobacco  t issue and  i ts  
great  s tabi l i ty ,  resul ts  in g rowth- re ta rd ion .  

Zusammenfassung. Drei  Na-me thy l i e r t e  Der iva te  yon  
L-Arginin h e m m e n  das W a c h s t u m  der  Tabak-Ka l lus -  
gewebe in 10-100 p p m  Konzen t ra t ionen .  

E. TYIH•K, M. I~{ARdTI, I). V~.GUJFALVI, 
S. BAJUSZ and  A. PATTHY 

Research Institute/or Medicinal Plants, 
P.O. Box 11 H-2011 Budakaldsz, (Hungary), and 
Edtvds Lorand University, Institute/or 
Plantphysiology and Research Institute/or 
Pharmaceutical Chemistry, Budapest (Hungary), 
7 January 7975. 

9 E. TYIH2kK, S. FERENCZI, I. HAZAI, S. ZOLT~kN and A. PATTHY, 
J. Chromatogr. 102, 257 (1974). 

R e s p o n s e s  of  Cerebe l lar  Un i t s  to S t i m u l i  S i m u l a t i n g  S o u n d  S o u r c e  M o v e m e n t  and 
Visua l  M o v i n g  S t i m u l i  

In  several  publ ica t ions  the  sens i t iv i ty  of neuronal  
ne twork  in lobuli  VI  and VI I  of the  cerebel lum to visual  
and acoust ic  s t imuli  has  been  repor ted  1-4. Neurones,  
main ly  Pu rkyng  cells, were found to  be responsive  to 
clicks, tones  and  flashes. Recent ly ,  responses  of cerebellar  
neurones  to moving  visual st imuli  were describect 5. In  
acoust ical ly  ac t iva ted  neurones,  a h igh sens i t iv i ty  to 
b inaura l ly  p resen ted  and t ime  shif ted clicks was de- 
mons t r a t ed ,  whereas  a lower responsiveness  to tonal  
s t imul i  was found in compar ison  wi th  neurones  f rom 
specific aud i to ry  nuclei 6. 

As is general ly  assumed,  the  cerebel lum is involved in 
the  control  of body  m o v e m e n t s  T; and it seems probab le  
t h a t  in format ion  about  the  m o v e m e n t  of acoust ic  and 
visual  s t imul i  is t r a n s m i t t e d  to the  cerebellum. We 
therefore  a t t e m p t e d  to explore the  responses  of lobulus VI 
and  VII  neurones  to st imuli ,  which  s imulate  the  sound 

source m o v e m e n t  s , 9, and  s imul taneous ly  to  inves t iga te  
the  reac t ion  of the  same neurones  to moving  visual  stimuli.  

Methods. E x p e r i m e n t s  were pe r fo rmed  on cats  im- 
mobil ized by  Diplacin (muscle re laxant ,  wi th  effects 

I j .  E. FREEMAN, J. Neurophysiol 33, 697 (1970). 
2 W. P. KOELLA, J. Neurophysiol. 22, 61 (1959). 
a R. J. SHOFER and lV[. J. NAHVI, Expl. Brain Res. 8, 327 (1969). 
4 R. S. SNIDER and T. STOWELL, J. Neurophysiol. 7, 331 (1944). 
5 H. A. BUCHTEL, F. J. RUBIA and P. STRATA, Brain Res. 50, 463 

(1973). 
e j .  A. ALTMAN, N. N. BECHTI~REV, E. A. RADIONOVA, G. N. 

SHMIGIDINA and J. SYKA, Brain Res. submitted. 
7 j .  C. ECCLES, ~V[. ITO and J. SZENTAGOTtIAI, The Cerebellum as a 

Neuronal Machine (Springer, New York 1967). 
s j .  A. ALTMAN, Expl. Neurol. 22, 13 (1968). 
o j.  A. ALTMAbr, J. SYKA and G. N. SHMIGIDINA, Expl Brain Res. 

10, 81 (1970). 
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s imi la r  to  D-Tubocurar ine)  and  ar t i f ic ia l ly  ven t i l a t ed .  
Pup i l s  were d i l a t ed  b y  a t rop ine .  All  pressure  po in t s  a n d  
w o u n d s  were local ly  anaes the t i zed .  E i t h e r  single clicks 
(0.5 msec dura t ion)  or t r a i n s  of clicks ( t ra in  f r equency  
of 10-40 Hz, t r a i n  d u r a t i o n  2 sec) were used for acous t ic  
s t imu la t i on .  Clicks were  p r e sen t ed  b i n a u r a l l y  t h r o u g h  
prec is ion  condensor  ea rphones .  The  sound  i n t e n s i t y  in  
b o t h  acous t ic  l ines r eached  40 d B  SP1 a t  t he  most .  Fo r  
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Fig. 1. 'Symmetrical' type of response of the cerebellar neuron to 
stimuli simulating sound source movement. Histograms below the 
diagram of the cat head with arrows from the left: response to 
gradual shortening and augmentation of ZIT with right ear stimulus 
delayed. Histogram below the diagram of the eat head without 
arrows: reaction to simultaneous binaural stimulation by train of 
clicks (without changing delay). Duration of the stimulation is 
marked by lines below the histograms, click repetition rate in the 
train = 20/see. Z~Tmax in upper histograms = 500/*see, in histograms 
ill the middle = 300/~see. Poststimulus histograms computed from 
20 train repetitions. Preferred direction for visual stimuli in the 
frontal plane marked by arrows. 
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Fig. 2. 'Asymmetrical' type of response of the cerebellar neuron to 
stimuli simulating sound source movement. Symbols similar as in 
Figure 1. 

i den t i fy ing  neu rones  specif ical ly  r eac t ing  to  a m o v i n g  
sound  source, t r a i n s  of b i n a u r a l  clicks w i t h  changes  of 
i n t e r a u r a l  de lays  in  50 ~sec s teps  were usedS, 9. Such  
changes  in AT are  pe rce ived  as m o v e m e n t  of the  sound  
source f rom the  ear  to  t he  mid l ine  and  b a c k  to t he  ear. 
E x p e r i m e n t s  were pe r fo rmed  in  a sound  p roof  chamber .  

L i g h t  spots  a n d  b l ack  t a rge t s  were m o v e d  b y  h a n d  on  a 
t r a n s l u c e n t  t a n g e n t i a l  screen, p laced  50 cm before t he  
a n i m a l ' s  eye. The  inf luence  of d i f fe ren t  d i rec t ions  of 
m o v e m e n t s  in t he  f ron ta l  p l a n e  as well as in  t he  sag i t t a l  
p l ane  (to a n d  f rom the  an imal )  on  u n i t  a c t i v i t y  was 
examined .  Ex t r ace l l u l a r  single u n i t  d i scharges  were re- 
corded on  m a g n e t i c  t ape  a n d  processed b y  a l a b o r a t o r y  
averager .  Pe r i s t imu lus  t i m e  h i s t o g r a m s  were  computed .  
Morphologica l  con t ro l  of t he  e lec t rode  local iza t ion  was  
pe r fo rmed  in all  cases. 

Results and discussion. At  f i r s t  n e u r o n a l  a c t i v i t y  was 
recorded  du r ing  single cl ick s t imu la t i on .  Responses  of 
62 cerebel la r  neurones ,  wh ich  were exci ted  b y  clicks were 
f u r t h e r  ana lyzed .  41 neu rones  were t e s t ed  b y  click t r a i n s  
w i t h  g r a d u a l l y  chang ing  i n t e r a u r a l  de l ay  ( s imula t ing  
m o v e m e n t  of t he  sound  source). E a c h  cell was  s t i m u l a t e d  
b y  10-20 d i f fe ren t  t r a i n s  w i t h  d i f fe ren t  in i t ia l  de lay  
(ATma.,), t h u s  p r o d u c i n g  d i f fe ren t  veloci t ies  of sound  
source m o v e m e n t .  A l t o g e t h e r  we o b t a i n e d  530 pos t -  
s t imulus  h i s tograms .  Af te r  t h o r o u g h  e x a m i n a t i o n  of all 
da ta ,  on ly  29 neu rons  p r o v e d  to  be  s tab le  as regards  t h e  
a c t i v i t y  d u r i n g  t he  e x p e r i m e n t  and  were e x a m i n e d  
accord ing  to  comple t e  p rog ram,  i.e. w i t h  all necessa ry  
con t ro l  measu remen t s .  

F i f t een  neurones  ou t  of the  29 (52%) r eac t ed  v igorous ly  
to  t r a i n s  of cl icks w i t h  c h a n g i n g  i n t e r a u r a l  delays,  in 
compar i son  w i t h  t he  reac t ion ,  evoked  b y  s imi la r  t r a i n s  of 
clicks w i t h o u t  delay.  I n  F igure  1 responses  of one such  
neu rone  are shown.  S i m u l t a n e o u s l y  app l ied  clicks 
(wi thou t  delay) weak ly  a c t i v a t e d  t he  neu rone  (lower p a r t  
of the  Figure) .  On t he  con t r a ry ,  g raduaI  r educ t i on  of t he  
AT ( m o v e m e n t  of t he  sound  source f rom the  ear  to  t h e  
midl ine)  f i rs t  e x c i t e s t h e  cell, t h e n  d imin i shes  the  response  
to  zero. A u g m e n t a t i o n  of t he  AT (sound source m o v e m e n t  
in  t he  oppos i te  d i rect ion)  exh ib i t s  a s y m m e t r i c a l  response  
p a t t e r n .  Responses  of t h i s  t y p e  were classified as ' s y m -  
me t r i ca l '  a n d  appea red  in 6 neurones .  I n  F igure  1 s imi la r  
s y m m e t r i c a l  response  is o b t a i n e d  w i t h  d i f fe ren t  se- 
quencies  of s t imu lus  t i m e  delay,  i.e. in  t he  case w h e n  
clicks on  t he  r i g h t  or lef t  ear  are delayed,  a n d  also w i t h  
d i f fe ren t  ATm~x (500 a n d  300 ~sec) and  t h u s  w i t h  d i f fe rent  
veloci t ies  of m o v e m e n t .  

F igure  2 i l lus t ra tes  a case of more  f r e q u e n t l y  found  
neu rones  - 9 un i t s  - w h e n  a n  ' a s y m m e t r i c a l '  response  was 
found.  R e d u c t i o n  of t h e  A T  in t he  click t r a i n  on t he  lef t  
ear  (and  t h u s  t he  m o v e m e n t  f rom r i g h t  to  t h e  midl ine)  is 
a c c o m p a n i e d  b y  a g rea t e r  response,  w h e n  compared  w i t h  
t h e  a u g m e n t a t i o n  of AT. A s imi la r ly  pre fe r red  d i rec t ion  of 
m o v e m e n t  for t i le v i sua l  s t imu lus  was n o t e d  f rom r igh t  to  
lef t  a n d  downwards .  

Fo r ty - f i ve  neurones  (out  of t he  t o t a l  sample  of 62) 
were e x a m i n e d  w i t h  m o v i n g  v i sua l  s t imul i .  As a rule, a low 
respons iveness  was found  w i t h  a weak ly  expressed  
d i rec t iona l  specifici ty.  The  v i sua l  r ecep t ive  fields of 32 
neu rones  were examined ,  in  t i le m a j o r i t y  of cases, 
however ,  t he  b o u n d a r i e s  of r ecep t ive  fields spread  off t he  
screen (more t h a n  60 angu l a r  degrees in  d iameter ) .  
Wide  recep t ive  t ields of t he  cerebel la r  un i t s  were charac-  
te r ized  b y  a low d i rec t iona l  specif ici ty.  23 un i t s  (out of 45) 
were d i rec t iona l ly  non-specif ic ,  in  d i rec t iona l ly  specific 
un i t s  (22) pre fe r red  d i rec t ion  was to  one  side a n d  
downwards ,  or  to  one side a n d  upwards .  Moreover,  
15 un i t s  (out  of 45) r eac ted  to  r ad ia l  m o v e m e n t  (to a n d  
f rom t o w a r d s  t he  a n i m a l  head) .  
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Responses  to  b o t h  visual  moving  s t imul i  and  to  
"acoust ic  stimuli,  s imula t ing  sound source m o v e m e n t ,  
were compared  in 23 neurones.  Only 9 neurones  exh ib i t ed  
responses  to AT changing  t ra ins  and r e sponded  to  visual  
mov ing  st imuli .  Acoust ical  responses  classified as ' asym-  
metr ica l '  were charac te r ized  in 4 neurones  (out of 9) 
by  visual  di rect ional  specif i ty  and the  prefer red  d i rec t ion  
of m o v e m e n t  for an acoust ic  s t imulus  agreed wi th  the  
prefer red  d i rec t ion  for a visual  st imulus.  

I t  m a y  be thus  concluded t h a t  cerebellar  uni ts  f rom 
area VI and V I I  respond  to moving  visual  s t imul i  and  
s imilar ly  to acoustic  s t imuli ,  which  s imula te  m o v e m e n t  of 
the  sound source. In  compar i son  wi th  neurones  f rom 
specific aud i to ry  p a t h w a y s  s,9, a r emarkab le  n u m b e r  of 
neurones  (31%) d isp layed  an ' a symmet r i ca l '  t ype  of 
react ion,  wi th  a cer ta in  preference  for the  d i rec t ion  of 
sound source m o v e m e n t .  Moreover,  21% of neurones  
exh ib i t ed  a ' symmet r i ca l '  t y p e  of response,  i.e. w i t h o u t  
any  preference for the  d i rec t ion  of sound source m o v e m e n t .  

10 ~'~. STRASCHILL and K. P. HOFFMAN, Brain Res. 13, 274 (1969). 
11 j .  SYKA and M. STRASCHILL, Expl. Neurol. 28, 284 (1970). 

At  the  same t ime  wi th  th is  fact  a large n u m b e r  of direc- 
t ional ly  non-specif ic  visual  neurones  (51%) was found.  
F u r t h e r m o r e  in uni ts  w i th  preference  for a cer ta in  visual  
direct ion,  less expressed  specif ic i ty  was present ,  when  
compared  wi th  the  proper t ies  of neurones  f rom m o v e m e n t  
sensi t ive visual  areas (e.g. the  superior  colliculusl~ 
I t  is possible to assume f rom our expe r imen t s  t h a t  a) the  
in fo rmat ion  abou t  the  m o v e m e n t  of acoustic  and  visual  
s t imul i  seems to be mos t  i m p o r t a n t  for the  cerebellum, 
b) responses  to o ther  charac te r i s t ics  of the  s t imulus  (i.e. 
f requency,  in tens i ty ,  direction) are a t  least  to some ex t en t  
less expressed (e.g. 6). 

Zusammen/assung. Der Einf luss  yon  s imul ier ten be- 
wegten  Schall- und Lich tque l len  auf  einzelne Neurone  im 
Kle inh i rn  wurde  un te rsuch t .  

N. N. BECHT~REV, J. SYKA and J. A. ALT~A~ 

Pavlov Institute of Physiology, Academy of Sciences, 
Leningrad (USSR) and Institute of Physiology, 
Czechoslovak Academy of Sciences, Budejovickd 1083, 
Praha 4 (Czechoslovakia), 16 January 1975. 

Does Pentagastrin Suppress Secretin Induced Pepsin Secretion in Heidenhain Pouch Dogs ? 

In  1956 SCHOFIELD 1 showed t h a t  peps in  secret ion f rom 
Heidenl la in  pouches  fell following feeding. A possible  
exp lana t ion  for th is  is t h a t  gastr in  depresses  pouch  peps in  
secret ion.  VAGNE and GROSSMAN2 have  since found t h a t  
peps in  s t imula ted  by  d is tens ion  of the  in tac t  s t o mach  
t h rough  a fistula is depressed by exogenous  gastr in.  I t  is 
no t  clear in the i r  expe r imen t s  how t h e y  avoided an t ra l  
s t imulat ion.  OLBE et a l )  have  noted  t h a t  peps in  s t imula t -  
ed f rom P a r l e y  pouches  by  sham-feed ing  is also depressed 
by  supra th resho ld  doses of gastr in.  We 4, 5 have  found the  
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The effect of pentagastrin (PG) on secretin- (See) (1 unit/rain i.v.) 
stimulated pepsin and of seeretin (See) on methacholine-(Meth) 
(2 b~g/min i.v.) stimulated pepsin compared with secretin (Sec) 
alone and pentagastrin (PG) alone in Heidenhain pouches, n in PG 
experiments -- 6; in others = 10. 

same th ing  in d i s t ended  He idenha in  pouches.  B o t h  
secret in and  methacho l ine  are good s t imulan t s  of Heiden-  
ha in  pouch  peps in  in dogs. I t  was of in te res t  to  us to  
de te rmine  if pen t agas t r i n  d imin i shed  the  act ion of e i ther  
of these  agents.  

In  reviewing da t a  ob ta ined  3 or 4 years  ago and  pre- 
sented  here we have  found  t h a t  if progress ively  increasing 
doses of pen t agas t r i n  (Pep tava lon  | k indly  suppl ied  by  
Ayers t  Laborator ies)  (PG) (0.5, 1 and  2 ~xg/min i.v.) are 
added  to a con t inuous  i.v. infusion of secretin,  1 U/min ,  
the  s t i nmla t ed  peps in  secre t ion is progress ively  depressed  
(Figure). In  t he  methacho l ine  exper imen t s  a con t inuous  
background  i.v. infusion of 2 ~zg/min methacho l ine  was 
given and t h e n  0.5, 1 and  2 uni ts  of secre t in /min  was  
super imposed.  At  the  lowest  dose only, the  secre t in  
response  was s ignif icant ly  a u g m e n t e d  by methachol ine .  
Beyond  this  there  was no s ignif icant  difference. Cer ta inly  
secret in did no t  depress  me thacho l ine - s t imu la t ed  peps in  
or vice versa. In  fact,  the  calcula ted max ima l  responses  
and  the  slopes of the  dose response  curves (reciprocal plot) 
for secret in alone and wi th  methacho l ine  are no t  signifi- 
can t ly  different .  

We have  no ted  previous ly  t h a t  pen t agas t r i n  does no t  
s t imula te  He idenha in  pouch  peps in  and t h a t  in m a n y  
respects  the  act ions  of cholinergics and secret in on pouch  
peps in  resemble  one ano the r  5. 

In  the  PG exper iments ,  6 dogs were used and  in the  
methacho l ine  expe r imen t s  10 were used. The resul ts  
shown (Figure) are the  means  of t he  last  two 10-min 
collections a t  each dose level. Peps in  was e s t ima ted  using 
ANSON'S ~ hemoglobin  me thod .  The uni ts  are mg tyros ine  
l ibera ted  per  10 min  collection. 

1 g. SCHOFIELD, Gastroenterology 37, 169 (1959). 
M. VAGNE and M. I. GROSSMAN, Gastroenterology 57, 300 (1969). 

3 L. P. OLBE, P. T. RIDLEY and B. UVNAS, Aeta physiol stand 72, 
492 (1968). 

4 C. Y. Hu and D. F. MAOEE, Heidenhain pouch distension as a 
stinmlus for acid and pepsin secretion (unpublished). 

5 D. F. lV[AGEE and B. DUTT, Am. J. Physiol. 227, 1178 (1974). 
6 M. I. ANSON, J. gem Physiol. 22, 78 (1938). 


