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Group No. of 
per fusions Treatment* 

Controls . . . . . . . . . . . . . .  
DFLEA 0.5 lxM/ml . . . . . . . . .  
Triton 1-25 mg/ml . . . . . . . . . .  
Triton + DFLEA . . . . . . . . . .  

Cholesterol 
CPM/g liver 

(4- S.E,) 

1801 ~ 230 
1031 ± 103 
44034-417 
2311=t=218 

% inhibition 

m 

42.7 

47.5 

Fatty acids 
CPMlmg 

fatty acids 
(+  S.E.) 

204 ± 28 
146 ~ 22 
342 ± 56 
212 i 26 

% inhibition 

28.4 

38'0 

CPM = counts per rain. 

Levels of probabil i ty:  for cholesterol group 1-2: p < 0,05; 1-3: p < 0,001; 1-4: p > 0,05; 3 4: p < 0,002; 
for fa t ty  acids group 1-2: p > 0,05; 1-8: p < 0,01; 1-4; p > 0,8; 3-4: p < 0,05 

* DFLEA was kindly supplied by Maggioni Laboratories, Milano, and Triton W. R. 1839, a polymer of p-iso-oetylpolioxyethylenphenol, 
by Rohol and Haas Co., Philadelphia. 

or in t he  hepa t ic  tissue. These d a t a  represent  a cont r ibu-  
t ion  for an  analysis  of the  mode  of ac t ion  of Tr i ton .  

S. GARATTINI, P. PAOLt~;TTI, and R.  PAOLETTI 

Institute o/ Pharmacology, University o /Mi lan  (Italy), 
June 20, 1958. 

Riassunto 

L'ac ido  difenil i let i lacetico antagonizza ,  nel fegato per-  
fuso di coniglio, l ' a u m e n t o  di incorporaz ione  de l l ' ace ta to-  
1-C 1*, nel  eolesterolo e negli  acid i grassi, indo t to  dal  Tr i ton .  

Temperature-Induced Reversal of Dominance 
of Variegation in 'Ornamental Kale' 

Among  the  auxo t roph ic  mu tan t s  of Neurospora, ap-  
p rox ima te ly  8% are tempera ture-sens i t ive .  I t  is therefore  
no t  surpris ing t h a t  t empera tu re - sens i t ive  m u t a n t s  occur  
in h igher  plants.  E x a m p l e s  which have  been  repor ted  in- 
clude recessive a lb in ism in bar ley  (CoLLxNS~), flower- 
p igmen ta t ion  in Primula sinensis (BAUR 2), and 1 hiamine-  
less in Arabidopsis thaliana (LANGRIBGE3). This  repor t  
concerns a m u t a n t  of Brassica oleracea L. which has  un-  
usual features  resul t ing f rom its t empera tu re - sens i t iv i ty .  

'Ornamen ta l  kale '  is a va r i e t y  of Brassica oleracea L. in 
which the  leaves become var i ega ted  dur ing  the  win te r  in 
South  Austral ia .  Seeds sown in late  summer  produce  
whol ly  green seedlings. I n  ear ly  winter ,  whi te  t issue ap-  
pears near  the  midr ib  and spreads outwards .  In  spring, 
the  whi te  par t s  become green;  i.e. the  albinism is re- 
versible. In  some plants  all the  leaves m a y  become qui te  
whi te  except  for a na r row green margin,  while the  in- 
florescences appear ing  in spring are also devoid  of chloro- 
phyll.  At  the  o ther  ex t reme,  the  a lb inism m a y  be confined 
to the  midr ib  and a narrow str ip  alongside i t  in the  floral 
bracts,  While the  inflorescences in such plants  are usual ly  
green excep t  for whi te  pa tches  below the  bases of the  
pedicels. Thus  there  is great  va r i a t ion  in t he  e x t e n t  of the  
whi te  tissue. The  da te  when  whi te  t issue first  appears  also 
varies,  e.g. in 1955, f rom May 10 to Augus t  11. Genera l ly  
speaking, earliness of appearance  is correla ted wi th  a large 
a m o u n t  of white  tissue and vice versa. 

A plant  showing extens ive  and ear ly  var iega t ion  and 
subsequent ly  shown to be t rue-breeding  for the  character ,  
was crossed to broccoli (Yates Green Sprout) .  Meiosis in 

x j .  L. COLLINS, J. Heredity I8, 831 (1927). 
1~. BAUR, Einfi~hrung in die experimentetle Vererbungslehre, 

]1 th Ed. (Berlin 1930). 
J. LANGRIDGE, Nature 176, 260 (1955). 

the  F1 appeared  to be normal ,  nine b iva lents  being 
formed.  Six F1 plants  f rom each of the  reciprocal  crosses 
were  sown on March 6, 1955, p l an ted  ou t  in to  t i le  field 
on Apri i  13 and all showed var iega t ion  wi th in  three  days  
of June  2. The  ex t en t  of var iega t ion  was qui te  uniform, 
there  being a na r row margin  of whi te  tissue alongside the  
midribs  of the  inner  leaves of the  roset te .  

A fur ther  16 plants  f rom the  same cross were p lan ted  in 
pots  a t  the  same t ime  and d iv ided  be tween  four  t rea t -  
ments  viz. 

Long  day  (18 h) in the  glasshouse. 
Long  day  (18 h) and ou tdoor  tempera tures .  

Na tu r a l  day  (10-111/2 h) in the  glasshouse. 
Na tu r a l  day  and ou tdoor  tempera tures .  

The  plants  in the  long day grew m o r e  quick ly  than  those 
in the short  day  b u t  the  length  of day  made  no difference 
to the da te  when a lbinism first  appeared.  Tempera tu r e  
had  a marked  effect. All  8 p lants  outs ide  the glasshouse 
showed var iega t ion  abou t  a week af ter  the i r  sibs in t he  
field (i.e. on  J u n e  10). B y  J u l y  13, those  in t he  glasshouse 
still  showed no sign of var iegat ion.  Ha l f  those inside t he  
glasshouse were then  placed outs ide and vice versa. The  
4 var iega ted  p lants  f rom outside, on being placed in the  
glasshouse, s ta r ted  to become green immed ia t e ly  and  
were a lmos t  normal  af ter  14 days. The  4 green plants  f rom 
the  glasshouse showed the  first signs of var iegat ion,  a 
nar row whi te  s tr ip alongside the  midribs  of the  inner  
leaves, f rom 14 to 18 days  a f te r  being placed outside.  
The  4 lef t  inside the  glasshouse and the  4 left  outs ide  
showed no change. 

Var iegat ion  seems to  be a response to t empera tu re ,  al- 
though wha t  the  cri t ical  t empera tu re s  are, is uncer ta in .  
The  glasshouse was hea ted  to 21°C. The  outs ide t empera -  
tures dur ing t i le 14 days be tween  r emova l  f rom the glass- 
house and the  ap~pearance of var iega t ion  ranged f rom a 
mean  dai ly  m a x i m u m  of 13.2°C to a mean dai ly  m i n i m u m  
of 7-7°C. 

In  all, 24 F1 p lan ts  (12 in the  field, 12 in pots) were 
exposed to  outs ide  t empera tu re s  and all showed var iega-  
t ion.  All 41 F1 plants  f rom ano ther  similar  cross were also 
var iegated.  I t  is reasonable  to assume t h a t  in this season 
the  charac te r  was a lways expressed. In  a F2 family  grow- 
ing a t  the  same t ime  there  were 73 va r i ega ted  and 25 non- 
va r i ega ted  plants.  I n  the  progeny f rom the  backeross  to 
broccoli  there  were 26 va r i ega ted  and 22 non-var iega ted  
plants.  The  difference be tween  var iega ted  and non- 
va r i ega ted  plants  is appa ren t l y  control led  by  a single gene 
difference, the  va r i ega ted  allele being dominant .  More- 
over,  because  the  var iega ted  backcross  and F1 p lan ts  are  
a lways  of the  less va r iega ted  type  while the  ex t reme  
types  are t rue-breeding  for var iegat ion,  there  seems to be 
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a gene dosage  effect .  However ,  t h e  p h e n o t y p i c  d i s t i n c t i o n  
b e t w e e n  t h e  two  g e n o t y p e s  is n o t  a lways  clear.  

D u r i n g  t h e  w i n t e r  of  1954 a n o t h e r  s ample  of t he  s a m e  
F2  f ami ly  h a d  been  grown,  g iv ing  31 v a r i e g a t e d  a n d  25 
n o n - v a r i e g a t e d  p lan t s ,  whi le  in  a n o t h e r  backcross  f ami ly  
t he re  were  10 v a r i e g a t e d  a n d  20 n o n - v a r i e g a t e d  p lan t s .  
A s s u m i n g  t h a t  t h e  c h a r a c t e r  was  a lways  expressed  b y  
h o m o z y g o t e s  b u t  on ly  b y  a p r o p o r t i o n  p of he te rozygo tes ,  
t he  m e t h o d  of m a x i m u m  l ike l ihood gives a va lue  of p 
of 0.63 w i t h  95% f iducia l  l imi t s  of 0.38 a n d  0.88, I f  37% 
of h e t e r o z y g o t e s  were n o n - v a r i e g a t e d ,  t h e n  a p p r o x i m a t e l y  
10 of t he  25 n o n - v a r i e g a t e d  F2 p l a n t s  shou ld  h a v e  been  
he te rozygo tes .  5 of these  p l a n t s  were t e s t e d  b y  self ing a n d  
8 b y  b a c k c r o s s i n g  to  p r o v e n  h o m o z y g o u s  n o n - v a r i e g a t e d  
p lan t s .  T h e  r e su l t i ng  famil ies  were g r o w n  in 1955 a n d  
4 of t h e  13 p l a n t s  t e s t e d  were  s h o w n  to  h a v e  b e e n  he t e ro -  
zygotes  because  t h e y  s eg rega t ed  t h e  e x p e c t e d  p r opo r t i ons  
of v a r i e g a t e d  p rogeny .  T he  o n l y  obv i ous  seasona l  dif- 
ference  b e t w e e n  1954 a n d  1955 to  w h i c h  t h e  di f ference 
could  b e  a t t r i b u t e d  was  t h e  co lder  t e m p e r a t u r e  in May,  
t h e  m e a n  da i ly  m a x i m a  a n d  m i n i m a  be ing  2°C lower in  
1955. 

A n o t h e r  s ample  of t h i s  F2  fami ly  was sown in N o v e m -  
ber  1956. D u r i n g  t he  ensu ing  s u m m e r  on ly  5 o u t  of 33 
p l a n t s  showed  t h e  v a r i e g a t i o n  a n d  these  on ly  to a l imi ted  
ex t en t .  The  ra t io  v a r i e g a t e d :  n o n - v a r i e g a t e d  is app rox i -  
m a t e l y  1 : 3. I t  seems p r o b a b l e  t h a t  t h e  v a r i e g a t e d  p l a n t s  
were h o m o z y g o t e s  a n d  t h a t  t he  c h a r a c t e r  was  no t  ex-  
pressed  in t he  he te rozygotes .  D u r i n g  s u m m e r  v a r i e g a t i o n  
was a p p a r e n t l y  recessive.  The re  was a r eve r sa l  of dom-  
inance .  

These  e x p e r i m e n t s  show t h a t  v a r i e g a t i o n  in ' O r n a m e n -  
t a l  ka l e '  is n o t  o n l y  t e m p e r a t u r e - s e n s i t i v e  bu t ,  in  add i t ion ,  
t he  f r e q u e n c y  w i t h  w h i c h  i t  is expressed  di l fers  in  h o m o -  
zygotes  a n d  he te rozygo tes .  T h e  i n t e r a c t i o n  of these  t w o  
f ea tu re s  m a y  give  r ise to  t he  p h e n o m e n o n  of r eve r sa l  of 
d o m i n a n c e  a t  d i f f e ren t  t e m p e r a t u r e s .  

P. G. MARTIN 

Department o/Zoology, University o/Adelaide (Austra- 
lia), August 29, 1958. 

Rdsumd 

L a  t r a n s m i s s i o n  de l ' a l b in i sme  p a n a c h 6  de .Brass]ca 
oleracea L. ne  d d p e n d  que  d ' u n  seul fac teur .  Chez ]es 
hd t6 rozygo tes  ce ca rac t~re  a p p a r a l t  £ basso t e m p 6 r a t u r e  
(7°C), ma i s  pas  ~ h a u t e  t e m p 6 r a t u r e  (21°C). Chez les 
h o m o z y g o t e s  te ca rac t~ re  se manf f e s t e  p r o b a b l e m e n t  tou-  
jours ,  t o u t  en  r e s t a n t  peu  p rononc6  ~ des  t e m p 6 r a t u r e s  
p lus  61ev6es. Ainsi  il y a u n e  i nve r s ion  du  ca rac t~ re  domi -  
n a n t  avec  c h a n g e m e n t  de  t e m p 6 r a t u r e .  

The  Effects  of  7 - A m i n o b u t y r i c  A c i d  and P i c r o -  
tox in  on  the  J u n c t i o n a l  P o t e n t i a l  and  the  C o n -  

t rac t ion  of Crayf i sh  Musc le '  

S t i m u l a t i o n  of t h e  i n h i b i t o r y  n e u r o n  of t he  o p e n e r  
muscle  of t he  c r ay f i sh  claw n o r m a l l y  reduces  t h e  con t r ac -  
t ion.  B u t  t h e  i n h i b i t i o n  r e su l t i ng  f rom th i s  s t i m u l a t i o n  is 

1 The study was supported by Grants B-1089 and B-31 from the 
National Institute of Neurological Diseases and Blindness, United 
States Public Health Service. Some of this work was done at the 
Department of Zoology, Cornell University. We are gratefld to 
Prof. S. C. WANO, Columbia University, for generous assistance. 

g rea t ly  r educed  in t h e  p resence  of p ic ro tox in* .  I t  is also 
k n o w n  t h a t  7 - a m i n o b u t y r i c  acid (GAB) i n h i b i t s  t he  con-  
t r a c t i o n  of c rayf ish  muscle  S . I t  t he re fo re  seems  poss ib le  
t h a t  G A B  mimics  t he  ac t ion  of t he  i n h i b i t o r y  t r a n s m i t t e r  
on  t he  muscle.  Th i s  idea would  be  s u p p o r t e d  if t h e  a c t i o n  
of GAB,  like t h a t  of the  i n h i b i t o r y  t r a n s m i t t e r ,  were  
b locked  b y  p icro toxin  ( the b lock ing  of G A B ' s  a c t i o n  b y  
p i c ro tox in  ha s  been  d e m o n s t r a t e d  on  t he  C r u s t a c e a n  
h e a r t  4). 

20 rnV 
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50  msec 

A and B Junctional potentials recorded with an intracelhflar elec- 
trode before ( - - )  and after ( - - - )  the p'erfusion of tim nmscle with 

~2.4 × 10 -4 M GAB 

O u r  resu l t s  s show t h a t  when  G A B  was i n t r o d u c e d  i n to  
t h e  pe r fus ion  fluid,  t he  response b y  t he  muscle  to  s t i m u -  
l a t i on  of t h e  m o t o r  neu ron  a t  60/s was  s l ight ly  r educed  b y  
c o n c e n t r a t i o n s  of G A B  as low as 3-7 × 10 -e M (0-38 t~g] 
ml)  ; i nva r i ab ly ,  con t r ac t i ons  were comple te ly  e l i m i n a t e d  
b y  10 -a M GAB.  The  GAB effect was readi ly  reversed  b y  
wash ing  t h e  c law free of the  amino  acid or b y  pe r fus ing  
w i t h  a so lu t ion  con ta in ing  10 -4 M p ic ro tox in  a long  w i t h  
t h e  GAB.  F r o m  th i s  resul t  i t  is clear t h a t  p i c ro tox in  does 
b lock  t he  i n h i b i t o r y  ac t ion  of GAB on c rayf i sh  muscle .  

Th i s  ev idence  b y  itself does not  prove  t h a t  G A B  is t he  
i n h i b i t o r y  t r a n s m i t t e r ,  because con t r ac t i ons  were also 
b locked  comple t e ly  b y  o the r  amino  acids, 10 -2 M fl-ala- 
n ine  for  example .  And the  ac t ion  of f l-alanine was also 
b locked  b y  p ic ro tox in  ~. 

W e  h a v e  s tud ied  the  effects of G A B  a n d  of p i c ro tox in  
on  t he  m e m b r a n e  of the  closer muscle  b y  t he  use of i n t r a -  
ce l lu lar  e lectrodes.  Af te r  2.4 × 10 -4 M G A B  was  per -  
fused  a r o u n d  t he  muscle,  t he re  was l i t t le  c h a n g e  in t h e  
r e s t ing  p o t e n t i a l  of t he  muscle  fiber. B u t  w h e n  t h e  ' f a s t '  
m o t o r  n e u r o n  was s t i m u l a t e d  while  G A B  was  p r e s e n t  
t h e r e  was usua l ly  a d i s t inc t  decrease  in the  h e i g h t  of t he  
j u n c t i o n a l  po t en t i a l  (Figure A). And  G A B  also p r o d u c e d  
a p r o n o u n c e d  increase in the  r a t e  of decay  of t he  j u n c t i o n a l  
po ten t i a l ,  which  suggests  t h a t  G A B  reduces  t he  r e s i s t ance  
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