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Receptors for histamine in the mucosa, concerned in 
histamine-stimulated acid secretion, have only recently 
been defined by BLACK et ah 64. A specific blocker of 
mucosal histamine receptors given the trade name 
burimamide, inhibits to about equal degree acid 
secretion evoked by histamine, pentagastrin and food. 
This discovery of a histamine receptor for acid secretion 
provides strong support for the operation of asingle final 
stimulatory agent, i.e. histamine, and complies with the 
notion of the secretory device as seen in Figure 7. 

Ver/inderungen in der Geschwindigkeit der Histamin- 
bildung unter physiologischen Verh~iltnissen vorkom- 
men. In der Magenmucosa bedingen Gastrin und Nah- 
rungszufuhr eine Mobilisierung yon Histamin und 
eine Erh6hung der Aktivit~t der Histidindecarboxylase. 
Bei verschiedenen Formen yon normalem und malig- 
nero Wachstum wird in den Geweben ((Nascent-Hista- 
min)> gebildet, dessen Wirkung exogenes Histamin 
nicht austiben kann und auch nieht mit Antihistami- 
hen antagonisiert wird 65. 

Zusamme~r 

Die bier geschilderte Periode der Histaminforschung 
ist durch die Erkenntnis gekennzeichnet, dass grosse 

~4 j: W. BLACK, W. A. M. DUNCAN, C. J. DURANT, C. R. GANELLIN 
and :E. M. PARSONS, Nature, Loud. 236, 385 (1972). 
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Effects  of  s - T r i a z i n e s  on  P r o t e i n  S y n t h e s i s  in L e a v e s  of P e a s  (Pisum sativum L.) and S w e e t  Corn  
(Zea mays L.) and on the  U l t r a s t r u c t u r e  of Pea  C o t y l e d o n s  

Suble thal  concen t ra t ions  of s- t r iazines cause an increase 
of pro te ins  in leaves and seeds of several  species of p lan ts  1-a. 
The p ro te in - s t imula t ive  proper t ies  of s imazine  have  been  
a t t r i bu t ed  to  i ts  ac t ion  on n i t r a t e  reduc tase  ac t i v i t y  ~,5. 
However ,  W u  et  al. have  p resen ted  evidence t h a t  s- tr i-  
azines inf luence no t  only the  ac t iv i ty  of n i t r a t e  reduc tase  
b u t  also of t ransaminase ,  g lu t ama te  dehydrogenase ,  
cy tochrome  oxidase,  s ta rch  phosphorylase ,  p y r u v a t e  
kinase, and  &aminolevu l ina te  dehyd ra t a se  6, 7. Appl ica t ion  
of these  compounds  to  bush  bean  p lan t s  has resul ted in an 
increased n u m b e r  of rough endoplasmic  ret icula and  pro-  
rein bodies  in the  co ty ledons  s. 

The presen t  s tudy  was unde r t aken  to ascer ta in  the  effect  
of s- t r iazines on p ro te in  syn thes i s  eva lua ted  as amino  acid 
incorpora t ion  in the  leaves of peas and  sweet  corn and  
u l t ras t ruc tu re  of p ro te in  bodies  of pea  cotyledons.  

Material and methods. For  amino  acid incorpora t ion  
s tudy,  2 and 5 rag/1 solut ions were made  of s-tr iazines,  
s i lnazine (2-chloro-4, 6-his (ethylamino)-s- t r iazine) ,  p rop-  
azine (2-chloro-4, 6-bis(isopropylamino), igran (2-methyl-  
th io-4-e thylamino-6- isobuty lamino-s- t r iaz ine) ,  and  pro- 
me tone  (2-methoxy-4,  6-bis(isopropylamino)-s-triazine). 
The 2 rag/1 solut ions were each sprayed  on the  leaves of 
t he  27-day-old pea  p lan t s  and the  solut ions conta in ing  
5 rag/1 were  each sp rayed  on *he 42-day-old sweet  corn 
p lan t s  unt i l  run-off.  Tr i ton-B 1956 was used as a sur- 
fac tant .  Leaf  discs were cut  w i th  a cork borer  f rom bo th  
the  controls  and  t r e a t ed  p lan t s  af ter  spraying.  The discs 
were incuba ted  in a m e d i u m  conta in ing  rad ioac t ive  amino  
acids. The ra te  of incorpora t ion  of L-leucine-U-~C into 

p ro te in  of leaf discs was measured  by  using the  m e t h o d  
of KEY 9. 

For  ul t rastructui :al  s tudy,  2 rag/1 wa te r  solut ion of sim- 
azine, conta in ing  Tr i ton-B 1956 was un i formly  sprayed  on 
the  leaves of 40-day-old peas. The developing  co ty ledons  
were  ha rves t ed  16 days  la ter  (12 days  af ter  anthesis) .  Fo r  
the  e lectron microsopic  s tudy,  slices of developing pea  
cotyledons,  ap p ro x i ma t e l y  1 m m  a, were f ixed in glutaral-  
d eh y d e  and  pos t - f ixed  ill 3% OsO 4. Af ter  f ixat ion,  t issues 
were washed  wi th  0.1M p h o s p h a t e  buffer,  p H  7.3, de- 
h y d r a t e d  in graded e thanol  and  e m b e d d e d  in E p o n  812. 
The blocks were sect ioned wi th  a glass knife on a Sorval l  
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Incorporation of x-leucine-U~ltC into protein in leaf discs of peas and sweet corn 8 days after treatment with s-triazine compounds 

Compounds Concentration (rag/l) 

Pea Sweet corn 

Specific radioactivity (dpm/0.1 g discs) Specific radioactivity (dpm/0.1 g discs) 

Control - 1024 434 

Simazine 5 1237 ~ 498 b 
2 1194 b 506 b 

Propazine 5 1208 b 493 b 
2 1222 b 501 b 

Prometone 5 1231 b 510 b 
2 1229 b 517 ~ 

Igran 5 1184 b 503 ~ 
2 1197 b 509 D 

Analysis of variance and comparison of means by Tukey's co-procedure, u Significantly different from control at 0.05 level. 

MT-2 u l t ramicro tome.  The sect ions app rox ima te ly  80 p.m 
th ick  were m o u n t e d  on the  200-mesh copper  grids and  
s ta ined  wi th  u rany l  ace ta te  and  R e y n o l d ' s  lead, and 
e x a m i n e d  wi th  a Zeiss EM-9 A elec t ron microscope.  

Results and discussion. The leaf discs f rom the  pea  and 
sweet  corn p lan ts  t r ea t ed  wi th  any  of the  4 s- t r iazines had  
h igher  ra tes  of incorpora t ion  of L-leucine-U-14C into  soluble 
pro te ins  t h a n  those  f rom the  controls  (Table). The observ-  
ed L-leucine-U-laC incorpora t ion  ra tes  by  the  leaf discs 
f rom s - t r iaz ine- t rea ted  p lan t s  appear  to  be indica t ive  of 
t he  ra tes  of p ro t e in  syn thes i s  and  en zy me  act iv i t ies  in in- 
t ac t  p l an t s  r epor ted  earlier f rom this  l abora to ry  4, 6, L 

Marked changes  were no ted  in the  u l t r a s t ruc tu re  of the  
co ty ledon  p a r e n c h y m a  cells of peas t r ea t ed  wi th  simazine.  
The mos t  obvious  changes  no ted  were in the  shape  and  
size of t he  p ro te in  bodies (Figure). These changes  are simi- 
lar  to those observed in th is  l abora to ry  on bean  co ty ledons  
following appl ica t ion  of atrazine,  simazine,  igran, and  
GS-14254 8. The co ty ledones  f rom the  s - t r i az ine- t rea ted  
bean  p lan ts  con ta ined  more  p ro te in  bodies  and  more  rough 
endoplasmic  reticula.  In  ge rmina t ing  seeds of Vicia labs, 
the  loss of an e lec t ron-dense  mater ia l  i rom the  pro te in  bo- 
dies was concur ren t  w i th  the  decrease ill n i t rogen  in the  
co ty ledon  and  a lmos t  cer ta in ly  represen ted  the  t r ans fe r  
of the  p ro te in  to  t he  growing apex  1~ In  o ther  words,  the  
decrease or increase in the  p ro te in  co n t en t  of the  cotyle-  
dons  can be expla ined  on the  basis of t he  s t ruc tura l  
changes  in the  p ro te in  bodies.  

Zusammen/assung. Nachweis ,  dass  die B l a t t b e h a n d -  
lung mi t  subleta ler  K o n zen t r a t i o n  yon  Simazin,  Propazin ,  
Ig ran  und  P r o m e t o n  die P r o t e i n - S y n t h e s e  bei  Erbse  und  
Mais ve rmehr t .  Die B l a t t b e h a n d l u n g  mi t  S imazin  zer- 
s t6r te  die U l t r a s t ru k t u r  des Samenlappens  bei  der  Erbse .  
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Electron m icrographs of portions of pea cotyledon parenchyma cells 
showing protein bodies, a) from control plants, untreated, note that 
the protein bodies are small and spherical in shape, b) from the plant 
treated with 2 mg[i of simazine. PB, protein bodies; M, mitoehondria. 

10 L .  O. BRIARTY, D. A. COIJLT and D. ]~OUTLER, J. expt. Bot. 21,513 
(1970). 

11 Present address: Department of Food Science, University of 
Georgia, Athens, Georgia 30601. 

1~ This study was supported by the Agriculture Research Service, 
USDA, Grant No. 12-14 100-9903, administered by the Human 
Nutrition Division, Beltsville, Maryland. 


