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b y  GREENBERG and  GLICK 1°. The  in te r fe rence  wi th  t he  
glycolysis by  pu romyc in  could, however ,  be d e m o n t r a t e d  
in t he  following way.  As can  be seen in Table  n, s te ro id  
o u t p u t  by  adrena l  slices can  also be s t imu la t ed  b y  T P N  

Table I. Corticosteroid production by adrenal slices of controls and 
pretreated animals alter stimulation by ACTH, 3",5'-AMP, and 

TPNH 

Untreated Treated with 
5- fluorouracil 

Controls 6.1 4.4 
ACTH 50 mU 15.8 8.5 
3",5"-AMP 3 mg 16.3 7.6 
TPN + gtueose-6-phosphate 
2 mg+ 3 mg 10.7 9.3 

Table IL StimuIation of steroid production in adrenal slices by 
various agents in the presence and absence of puromycin 

- -  Puromycin + Puromyein 

Controls 2.5 
ACTH 20.0 4.4 
Controls 3.0 
Cyclic 3', Y-AMP 16.0 2.7 
Controls 3.7 
TPN + glucose-6-phosphate 7.4 7.4 
Controls 3.2 
TPN (no glueose-6-phosphate) 6.9 3.2 

alone in t he  absence  of g lucose-6-phosphate .  A p p a r e n t l y  
t he  endogenous  glycolysis p rovides  enough  glucose-6- 
p h o s p h a t e  for t he  T P N  to act .  B u t  in t he  absence  of 
exogenous  g lucose-6-phospha te  t he re  is a ma r k e d  differ-  
ence in t he  ac t ion  of T P N  in the  presence  or  absence  of 
pu romyc in .  Pu romyc in ,  as well as inh ib i t ing  the  ac t ion  of 
ACTH and  cyclic 3', Y-AMP, also inh ib i t s  t he  ac t ion  of 
T P N  alone in the  absence  of g lucose-6-phosphate .  

The  fact  t h a t  unde r  t he  inf luence of 5-fluorouracil  and  
p u r o m y c i n  the  A C T H  effect  is r educed  does n o t  neces-  
sar i ly  m e a n  t h a t  syn thes i s  of a n e w  pro te in  is r equ i red  
for  ACTH ac t ion;  i t  could also be  due  to  a dep le t ion  of 
glycogen,  in which  case t he  ac t iva t ion  of phospho ry l a se  
would  no Ionger resul t  in  an  increased  energy  supp ly .  

Zusammenfassu~ N. P u r o m y c i n  u n d  5-Fluoronraci t  be-  
e in t r / ich t igen  in N e b e n n i e r e n s c h n i t t e n  de r  R a t t e  die  
d u t c h  ACTH u n d  cycl isches 3", 5" -Adenos inphospha t  st i-  
mul ie r t e  Cor t icos te ronaussche idung .  Die d n r c h  T P N  plus  
Glukose -6 -phospha t  s t imul ie r te  Cor t icos te ronaussche i -  
d u n g  b le ib t  unbeeinf luss t .  Dagegen  b e w i r k t  P u r o m y e i n  
bet  Zusatz  y o n  T P N  atlein eine H e m m n n g .  Die SVirkung 
yon  P u r o m y c i n  und  5-Fluorouraci l  df i rf te  d a h e r  eher  auf  
die Beeinf lussung des  Energ ies tof fwechse ls  Ms auf  e ine  
H e m m u n g  de r  Neub i ldung  induz ie r t e r  E n z y m e  zurfick- 
zuf i ihren sein. 
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The Increase of Frost  Resistance of 
Tomato  Plants through Application of 

2-Chloroethyl  T r i m e t h y l a m m o n i u m  
Chloride ( C C C )  

CCC, which  is closely re la ted  to choline, belongs to  the  
group  of p l an t - r egu la t ing  subs tances  t h a t  r e t a rd  the  
g r o w t h  of p lan t s  w i t h o u t  in jur ious  effects.  This  c o m p o u n d  
is also in te res t ing  because  of i ts  facul ty  to  build up, in 
cer ta in  p lan ts ,  a res i s tance  aga ins t  un favourab le  envi ron-  
m e n t a l  condi t ions ,  like d ryness  1-4, excessive sa l t  con- 
t e n t  4-6 or unsu i t ab le  p i l l  

I n  th is  p a p e r  the  effect  of CCC on the  ge rmina t i on  of 
t o m a t o  seeds a t  un favourab le  t empe ra tu r e s ,  and  also on 
f ros t  res i s tance  of t o m a t o  seedlings,  was  inves t iga ted .  The  
seeds were  soaked in aqueous  solut ions  of CCC (10, 100, 
and  500 ppm)  or  in w a t e r  for 24 h a t  10°C a n d  t h e n  
g e r m i n a t e d  in Pe t r i  d ishes  (100 seeds pe r  dish) a t  t he  
op t ima l  (25°C) a n d  min ima l  (12°C) t empe ra tu r e .  

The  pos i t ive  effect  of CCC on the  ge rmina t ion  was  ob-  
se rved  only  a t  t h e  low t e m p e r a t u r e  (12°C) when  a con- 
cen t r a t i on  of  500 p p m  was  appl ied  (Table I). The  exper i -  
m e n t s  on  p l a n t  res i s tance  aga ins t  low t e m p e r a t u r e  were  
car r ied  o u t  unde r  o r d i n a r y  cond i t ions  dur ing  the  w in te r  
of 1963/64. Control  p l an t s  as well as those  t r e a t e d  w i t h  

Table I. Number of germinated seeds in a temperature of 12°C 
shown in % 

Days of Concentration of CCC in ppm 
germi- 
nation 0 10 100 500 

L.S.D. 
at 
P = 0.05 

6 9.6 10.5 10.2 14.0 a 3.46 
10 43.6 44.0 43.8 53.0 a 8.39 
15 65.0 63.8 63.5 68.6 5.63 

a Significant differences in relation to control. 
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CCC were e x a m i n e d  a t  d i f fe ren t  s tages  of the i r  develop-  
m e n t .  

The  p resowing  t r e a t m e n t  of seeds w i t h  CCC did  no t  
h a v e  a n y  in f luence  on  t h e  f ros t  res is tance  of t o m a t o  
seedlings.  I n  the  o t h e r  e x p e r i m e n t s  t he  seeds were sown 
in  soil in  a greenhouse ,  where  t h e y  were grown unt i l  
co ty l edons  developed.  T h e n  t he  p l a n t s  were t rans -  
p l a n t e d  to  K n o p ' s  n u t r i e n t  solut ion,  w i t h o u t  and  wi th  
CCC add i t ion .  The  seedl ings were kep t  in these  condi t ions  
u n t i l  t h e y  r eached  a n  a d e q u a t e  s tage of growth,  and  t h e n  
t h e y  were  exposed  to  low t em pe r a t u r e .  Af ter  cold t rea t -  
m e n t  t h e  p l a n t s  were t r an s f e r r ed  for 3-4 h to  a cold room 

Table II. Number of frozen plants quoted in % 

Growth Tempera- Concentration CCC L.S.D. at 
stages Cure and in ppm 

its 
duration 0 100 200 P=0.01 P=0.001 

Coty- - -4 to8°C 
ledon 1 h 93.0 55.0 27.5 24.8 36.5 

1st pair -- 4 ° C 
of leaves 6 h 97.5 27.5 5.0 12.1 17.8 

2ndpair --2 °C 
of 12 h 92.5 27.5 0 30.15 44.3 
leaves -- 10°C 

20 min 92.5 52.5 25.0 32.9 48.4 

All differences in relation to control are significant. 

(6-8°C) and  s u b s e q u e n t l y  b r o n g h t  back  to t he  green-  
house. Two days  la te r  the  pe rcen t age  of the  frozen p l a n t s  
in the  pa r t i cu la r  v a r i a n t s  was  es tab l i shed .  

Af te r  some p re l imina ry  e x p e r i m e n t s  a c o n c e n t r a t i o n  of 
100 and  200 p p m  of CCC was chosen  as the  mos t  effective.  
Al toge the r  9 expe r imen t s  were m a d e :  3 fi~r eve ry  phase  
of g rowth  of the  i nves t i ga t ed  p lan ts .  The  e x p e r i m e n t s  
were r epea ted  4 t imes  a n d  for eaclI v a r i a n t  10 p l a n t s  
were used. The  resul ts  of all e x p e r i m e n t s  were  in con-  
formity .  T o m a t o  seedlings t r e a t e d  w i t h  CCC showcd  t he  
typica l  fea ture  (short  a n d  th ick  s tems)  of p l a n t s  g rown  
unde r  the  inf luence of g r o w t h  r c t a r d a n t s .  Thc  n u m b e r  of 
p lan t s  killed b y  frost  was cons ide rab ly  lowcr in t he  
v a r i a n t  t r ea t ed  wi th  CCC, especial ly  a t  t im c o n c e n t r a t i o n  
of 200 p p m  (Table  II) .  All differences in re la t ion  to  con-  
t ro l  wcrc s ta t i s t i ca l ly  s ign i f ican t  cvcn  a t  P = 0.001. A 
more s igni f icant  effect  of CCC t r e a t m e n t  was o b t a i n e d  
w i th  t o m a t o  p l an t s  in a l a t e r  s tage of t h e i r  g rowth ,  also 
by  a p ro longa tcd  ac t ion  of th i s  compound .  On t he  basis  
of these exper iments ,  the  conclus ion m i g h t  bc d r a w n  t h a t  
CCC effects in t o m a t o e s  a n  increase of t he i r  r e s i s t ance  
aga ins t  low t empera tu re .  

Zusammen/assung. T o m a t c n s a m e n  in CCC-L6sung (Kon-  
zen t r a t i on  500 ppm) ausgeke imt ,  ze igten a k t i v i e r t e n  
Keimungsprozess  bei n iedr iger  T e m p e r a t u r .  T o m a t e n -  
keimlinge in Knops  N/i l l r l6sung m i t  Zugabc  yon  CCC 
(100 und  200 ppm)  zcigten wescnt l ich  e r h 6 h t e  Res i s tenz  
gegen niedrige T e m p e r a t u r e n .  
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I n f l u e n c e  of  a n  A d r e n e r g i c  f l - R e c e p t o r  B l o c k i n g  
A g e n t  o n  t h e  E f f e c t  o f  V a r i o u s  H y p o t e n s i v e  

A g e n t s  i n  t h e  H y p e r t e n s i v e  R a t  

1DRICHARD 1 a n d  PRICHARD a n d  GILLAM 2 showed t h a t  
ad rene rg ic  f l - receptor  b lock ing  agen t s  h a v e  a hypo tens ive  
effect  in  m a n  ~. W e  a t t e m p t e d  to reproduce  th is  effect in 
r ena l  h y p e r t e n s i v e  r a t s  a n d  also inves t iga t ed  the  influ- 
ence  of p r o n e t h a l o l  on  t h e  a n t i - h y p e r t e n s i v e  effect of 
va r ious  drugs .  

R e n a l  h y p e r t e n s i v e  (Goldbla t t )  r a t s  wi th  s table  systolic 
b lood  p ressu re  levels a b o v e  160 m m  Hg were used as tes t  
an imals .  Blood  pressure  was measu red  twice dai ly (2 h 
[acu te  effectl  a n d  24 h [prolonged effect] a f te r  preceding 
in ject ion)  in  l igh t  e t h e r  anae s t he s i a  b y  ta i l  p le thysmo-  
g r a p h y  3. 

H y d r a l a z i n e  (Apresolin,  CIBA),  guane t h i d i ne  (Ismelin,  
CIBA) ,  a n d  DI . -~-methyl -DOPA were used as hypo tens ive  
agents ,  a n d  p r o n e t h a l o l  as a n  adrenerg ic  fl-blocker. The  
t r e a t m e n t  schedule  used is g iven  in the  Table.  

The  m e a n  of t h e  b lood pressures  measured  on the  3rd 
a n d  4 t h  days  of t r e a t m e n t  was  used to eva lua te  the  effects 
of t h e  va r ious  t r e a t m e n t s .  A t  th i s  t ime,  all hypo tens ive  
d rugs  p r o d u c e d  a m a x i m a l  response.  The  average  of two 
da i ly  b lood pressure  m e a s u r e m e n t s  was  used in order  to 
exc lude  t he  effect  of da i ly  va r i a t i ons  in blood pressure.  

All h y p o t e n s i v e  agen t s  t e s t ed  showed m a r k e d  and  con- 
s t a n t  a n t i h y p e r t e n s i v e  effects. T he  b lood pressure levels 

measured  24 h af te r  t he  preceding  in jcc t ion  on  t i le  3rd  
and  4th  day  of t r e a t m e n t  were reduced  cons ide rab ly  f rom 
the  init ial  cont ro l  wtlues. P ronc tha lo l  had  a s l ight  pro-  
longed hypo tcns ivc  act ion.  The  da i ly  close of h y d r a l a z i n e  
(blood pressure m e a s u r e m e n t  2 h a f te r  a d m i n i s t r a t i o n  
= acute  effect) causcd a s l ight  a d d i t i o n a l  dccrcasc  in 
blood pressure as compared  to t im va lues  m e a s u r e d  im- 
media te ly  before in ject ion.  

P ronc tha lo l  p roduced  a n  increase  in blood pressure  
measured  af tc r  2 h when  in jec ted  s imu l t aneous ly  w i t h  
guane th id inc  or  the  lowcr dose of hyd ra l az ine  (Table) .  
Ttm effect of ~ - m e t h y l - D O P A  2 h a f te r  in jec t ion  was n o t  
influcnccd. S imul taneous  in jec t ion  of p rone t lmlo l  a n d  a 
hypotens ivc  agcn t  d id  no t  inf luence the  p ro longed  a n t i -  
hyper tens ive  effect of these  drugs.  

The  resul ts  ob t a ined  w i th  a h igher  dose of h y d r a l a z i n c  
indicate  t ha t ,  a l t h o u g h  r educ t ion  of b lood pressure  is no t  
s ignif icant ly  greater ,  i nh ib i t ion  of the  h y p o t c n s i v c  effect  
is less complete .  I t  is there fore  possible  t h a t  t h e  hypo- 
tcns ive  effcct of lower doscs of ~ - m c t h y l - D O P A  could  also 
bc an tagon ized  b y  pronc tha lo l .  An  inh ib i t i on  of t im ac t ion  
of hydra laz inc  and  guanc th id ino  b y  p ronc tha lo l  was  sccn 
only  2 h a f te r  inject ion.  No inf luence on  t he  p r o k m g c d  
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