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An E x a m p l e  of Act ive  T r a n s p o r t  of Water  T h r o u g h  Plants  

The  ex i s tence  of ac t ive  t r a n s p o r t  of w a t e r  t h r o u g h  
p l a n t s  ha s  long  b e e n  deba t ed .  LEVITT ~-3, in a series of 
papers ,  h a s  m a i n t a i n e d  t h a t  such  a poss ib i l i ty  does  n o t  
exist .  O t h e r s  4,s t a k e  t he  v iew t h a t  u n d e r  ce r t a in  condi-  
t ions  ac t ive  t r a n s p o r t  of w a t e r  does t ake  place. I n  t h e  
a u t h o r s '  op in ion  t he  d i v e r s i t y  of v iews is m a i n l y  t he  r e su l t  
of t he  absence  of a n y  u n i f o r m  a n d  precise  de f in i t ion  of t he  
t e r m  ac t ive  t r a n s p o r t .  SPAZq~ER ~, b y  p r o v i d i n g  a phys i ca l  
m e a n i n g  to  t h e  t e r m  a c t i v e  t r a n s p o r t ,  h a s  cons i de r ab ly  
clar if ied t h e  s i t ua t ion .  M a k i n g  use of t he  t h a r m o d y n a m i c  
t h e o r y  of i r r evers ib le  processes,  t he  l inea r  p h e n o m e n o -  
logical  r e l a t ions  for  t r a n s p o r t  of w a t e r  a n d  sa l t s  across 
cell m e m b r a n e s  can  be  w r i t t e n  t h u s :  

Jv = L ~  A P + L~a A H (1) 
a n d  

Js = La~, A P + Laa A H, (2) 

where  J e  s t a n d s  for t h e  t o t a l  v o l u m e  flow a n d  J~ s t a n d s  
for so lu te  flow. A P a n d  A H are  t h e  h y d r o s t a t i c  a n d  
osmot i c  p ressure  di f ferences  across  t h e  m e m b r a n e ,  L ~ ,  
Lap, L~a a n d  Laa are t h e  p h e n o m e n o l o g i c a l  c o n s t a n t s .  F r o m  
e q u a t i o n  (1) i t  is c lear  t h a t  t h e  f low Jv is t he  r e su l t  of a 
sum of 2 t e r m s  viz. L ~ A  P a n d  L~aA11, t h e  fo rmer  
r e p r e s e n t i n g  flow of w a t e r  due  to  h y d r o s t a t i c  p ressu re  
d i f ference  a n d  t he  l a t t e r  t he  f lux  of w a t e r  due  to d i f ference 
in  so lu te  c o n c e n t r a t i o n .  Similar ly ,  in  e q u a t i o n  (2) t h e  
t e r m  Lap A P a n d  Laa A I-I r e p r e s e n t  t h e  so lu te  f lux  due  to  
d i f ferences  in  h y d r o s t a t i c  p ressu re  a n d  s a l t  c o n c e n t r a t i o n  
respec t ive ly .  

On  a c c o u n t  of O n s a g e r ' s  r ec ip roc i ty  re la t ions ,  we h a v e  

Lap = L~a (3) 

Because  of e q u a l i t y  (3), in  e q u a t i o n s  (1) a n d  (2) we are  
lef t  w i t h  3 p h e n o m e n o l o g i c a l  c o n s t a n t s  viz.  L~,,  Ldtl a n d  

Ldp = Lpd.  SPANNI~R 6 asser t s  t h a t  on ly  t hose  t r a n s p o r t  
processes  m u s t  be  cons idered  as ac t ive  where  t h e  cross 
coeff ic ients  (e.g. La~ or Lpa) are  i m p o r t a n t .  I n  phys ica l  
t e r m s  t h e  t r a n s p o r t  of a species m u s t  be  cons idered  ac t ive  
on ly  w h e n  t h e  d r i v ing  force is o t h e r  t h a n  t h e  usua l  
chemica l  or  e l ec t rochemica l  p o t e n t i a l  g r a d i e n t  of t h e  
species. Such  a de f in i t ion  would  exc lude  t h e  use of such  
a m b i g u o u s  t e r m s  l ike ' p u m p i n g  sys t em ' ,  etc.  (LEVITT3). 

D a t a  of one  of t he  a u t h o r s  ~ are  p r e s e n t e d  in  t h e  Tab le  
to  s u p p o r t  t h e  c o n t e n t i o n  t h a t  ac t ive  t r a n s p o r t  of w a t e r  
in  p l a n t s  is poss ible  a n d  m a y  be  i m p o r t a n t  u n d e r  c e r t a i n  
condi t ions .  

D u r i n g  t h e  pe r iod  of these  expe r imen t s ,  t h e  m o i s t u r e  
% in t h e  p l a c e n t a  r e m a i n e d  p rac t i ca l l y  c o n s t a n t  a t  95%.  
I t  is obv ious  f rom the  d a t a  t h a t  d u r i n g  t h e  pe r iod  25-35 
days  t he re  is a r e d u c t i o n  in  t h e  w a t e r  c o n t e n t  a n d  a n  
increase  in t he  osmot ic  p ressure  of seeds. A t  all  t imes  t he  
osmot ic  p ressu re  of seeds r e m a i n e d  h i g h e r  t h a n  t h a t  of 
t h e  p l a c e n t a l  juice.  Cons ider ing  m o i s t u r e  c o n t e n t  as a 
f u n c t i o n  of m o i s t u r e  po ten t i a l ,  i t  is c lear  t h a t  t h e r e  is a 
ne t  w a t e r  f lux  a g a i n s t  the  w a t e r  a n d  osmot ic  p ressu re  
g rad ien t s ,  sugges t ing  a d r i v ing  force o t h e r  t h a n  t hose  for  
t h e  t r a n s p o r t  of w a t e r  f rom seeds. The re  a p p e a r s  no  
a l t e r n a t i v e  to t h e  conc lus ion  t h a t  a process  s u c h  as t h e  
one  desc r ibed  above ,  where  t r a n s p o r t  of w a t e r  t a k e s  p lace  
due  to  a force (me tabo l i c  in  t h i s  ins t ance )  o t h e r  t h a n  
w a t e r  p o t e n t i a l  m u s t  fal l  u n d e r  t h e  ca t ego ry  of ac t ive  
t r a n s p o r t .  

Zusammen/assung. A m  Beispie l  des W a s s e r t r a n s p o r t s  
aus  S a m e n  der  T o m a t e  wi rd  das  V o r k o m m e n  eines a k t i v e n  
W a s s e r t r a n s p o r t m e c h a n i s m u s  in P f l a n z e n  nachgewiesen .  

I. P. ABROL, 1~. C. SRIVASTAVA 
a n d  Y. P.  ABROL 

Water content and osmotic pressure of seeds and placental juice of 
tomatoes associated with development 

Seed age Water content/seed ~ Osmotic pressure b 
days mg Seeds Placental 

juice 

25 14.2 (82.1) 11.79 8.22 
30 7.8 (69.0) 14.36 8.18 
35 5.9 (61.4) 19.98 7.88 

Each value represents a mean of seeds from 10 fruits. Figures in 
parenthesis give the moisture % in seeds, b Values are means of 
biological triplicates. 
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T E R M I N O L O G I A  

Difficult ies  in V i tamin  B 6 N o m e n c l a t u r e  

V i t a m i n  B~ is of app r ec i ab l e  i n t e r e s t  in  a wide  v a r i e t y  
of fields. U n f o r t u n a t e l y ,  however ,  t h e  n a m e  v i t a m i n  Bs 
h a s  d i s a d v a n t a g e s .  F o r  one  th ing ,  a t e r m  of t h e  fo rm 
' v i t a m i n  s u c h - a n d - s u c h '  is n o t  su i t ab l e  for  all  purposes .  
Now t h a t  a good deal  is k n o w n  c o n c e r n i n g  t h e  chemica l  
n a t u r e s  a n d  b i o c h e m i c a l  f u n c t i o n s  of v i t a m i n s ,  a u t h o r s  
are  genera l ly  careful  to  avo id  a n  express ion  l ike v i t a m i n  
131 w h e n  t h i a m i n e  will  do a t  l eas t  as well.  F u r t h e r m o r e ,  
a t w o - w o r d  express ion  will  n o t  f i t  i n to  c e r t a i n  c o n t e x t s  

as c o m f o r t a b l y  as a s ingle word.  Such  a t e r m  as h y p o -  
t h i a m i n o s i s  p r e s e n t s  no  l inguis t ic  p r o b l e m s  ; b u t  t h e  s t ruc-  
t u r a l l y  para l l e l  t e r m  ' h y p o v i t a m i n  ]3~-osis' c an  h a r d l y  b e  
v i ewed  w i t h  comple t e  ser iousness ,  a n d  e v e n  t h e  s t r u c t u r e  
of t h e  less  e m b a r r a s s i n g  t e r m  'B ,  h y p o v i t a m i n o s i s '  l eaves  
s o m e t h i n g  to  be  desired.  

I n  1939, 2 g roups  of i n v e s t i g a t o r s  ~,~ iden t i f i ed  v i t a m i n  
B 6 as 3 - h y d r o x y - 2 - m e t h y l - 4 , 5 - p y r i d i n e d i m e t h a n o l .  T h a t  
s ame  year ,  GYdRGY a n d  ECKHARDT 3 p roposed  t h e  n a m e  
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p y r i d o x i n e  for th i s  c o m p o u n d .  F i v e  years  la ter ,  SNELL 4 
a n d  h is  assoc ia tes  ~ s h o w e d  t h a t  v i t a m i n  B 6 exis ts  n o t  
on ly  as t h e  t r i h y d r o x y  c o m p o u n d  j u s t  m e n t i o n e d ,  b u t  
also as 3 - h y d r o x y - 5 - ( h y d r o x y m e t h y l ) - 2 - m e t h y l - 4 - p y r i -  
d i n e c a r b o x a l d e h y d e  a n d  3 - h y d r o x y - 5 - ( h y d r o x y m e t h y l ) -  
2 - m e t h y l - 4 - p y r i d i n e m e t h y l a m i n e .  F u r t h e r  s tud ies  ~ :  indi -  
c a t e d  t h a t  v i t a m i n  I3, l ikewise ex is t s  as t h e  5 - p h o s p h a t e s  
of t he se  l a t t e r  2 c o m p o u n d s .  

S ince  a t  l eas t  5 c o m p o u n d s  of more  or  less d i f fe ren t  
p r i nc ipa l  chemica l  func t ions  e x h i b i t  v i t a m i n  B 6 ac t iv i ty ,  
i t  is e v i d e n t  t h a t  t h e  v i t a n f i n  c a n n o t  be  a d e q u a t e l y  indi-  
c a t ed  b y  a s ingle o r d i n a r y  chemica l  name .  One  a p p r o a c h  
to  t h e  p r o b l e m  was offered b y  LARDYS w h e n  he  a d o p t e d  
t h e  t e r m  p y r i d o x i m e r s  for  t he  3 unes te r i f i ed  fo rms  of 
v i t a m i n  B 6. Th i s  t e rm,  however ,  a l t h o u g h  of special  
v a l u e  in  sugges t ing  t he  chemica l  i n t e r r e l a t i o n s h i p s  a m o n g  
these  3 forms,  does  n o t  sa t i s fy  all  p r e s e n t  needs :  py r id -  
ox imer s  c a n  be  appl ied  on ly  to  i n d i v i d u a l  fo rms  of 
v i t a m i n  B~; w h a t  is s t i l l  l ack ing  is a one -word  t e r m  t h a t  
c a n  be  employcd ,  w i t h o u t  d i sc r imina t ion ,  for  a n y  a n d  al l  
fo rms  of t h e  v i t a m i n .  

Ru le  V-7 of t h e  'De f in i t i ve  Ru les  for  t h e  N o m e n c l a t u r e  
of t h e  V i t a m i n s '  of t he  I n t e r n a t i o n a l  U n i o n  of P u r e  a n d  
Appl i ed  C h e m i s t r y  9 p rov ides  t he  n a m e  p y r i d o x o l  for  t h e  
t r i h y d r o x y  c o m p o u n d ,  t h e  n a m e s  p y r i d o x a l  a n d  p y r i d o x -  
a m i n e  be ing  used  for  t he  a l d e h y d e  a n d  t he  amine ,  respec-  
t ive ly .  The  s ame  rule  also p rov ides  t h a t  p y r i d o x i n e  m a y  
be  used as a g roup  n a m e  r e p r e s e n t i n g  all  of these  com-  
pounds ,  i nc lud ing  5 -phospha tes .  R e g r e t t a b l y ,  th i s  second  
p rov i s ion  t e n d s  to  a g g r a v a t e  ex i s t ing  a m b i g u i t y ,  s ince 
p y r i d o x i n e  h a s  o f t en  b e e n  used  as a g roup  name ,  b u t  i t  
also con t inues  in ex t ens ive  use as a s y n o n y m  for p y r i d o x o l  
alone.  A p roposed  rev i s ion  of th i s  rule  1° wou ld  a l low 
p y r i d o x o l  a n d  p y r i d o x i n e  to be  used  i n t e r c h a n g e a b l y ,  
b u t  n o  gene ra l ly  a c c e p t a b l e  one -word  e q u i v a l e n t  for  
v i t a m i n  ]3 6 h a s  y e t  b e e n  in t roduced .  

T h e  p rev ious ly  n o n - i n d e p e n d e n t  t e r m  pvMdox  m i g h t  
p e r h a p s  be  a p p r o p r i a t e  as  a s ingle  word  r e p r e s e n t i n g  
e v e r y  n a t u r a l l y  occur r ing  p y r i d i n e  d e r i v a t i v e  w i t h  
v i t a m i n  ]3 o ac t iv i ty .  A l t h o u g h  th i s  t e r m  h a s  n e v e r  before  
been  used b y  itself, i t  h a s  o b v i o u s l y  b e e n  used coun t less  
t imes  as a l inguis t ic  s t r u c t u r e  s h a r e d  b y  al l  words  con-  
t a i n i n g  it. U n l i k e  m o s t  chemica l  names ,  t h e  n a m e  p y r i d o x  
h a s  no  e n d i n g  t h a t  i nd ica t e s  a n y  specific p r i nc ipa l  
chemica l  f u n c t i o n ;  b u t  t h a t  f ac t  is in  th i s  i n s t a n c e  a n  
a d v a n t a g e  i n s t ead  of a d i s a d v a n t a g e ,  s ince t h e  pu rpose  of 
t h e  n a m e  is to  sugges t  v i t a m i n  B 8 f u n c t i o n  in genera l  
r a t h e r  t h a n  a n y  chemica l  f u n c t i o n  in pa r t i cu la r .  

Rega rd le s s  of w h e t h e r  ou r  t e r m  p y r i d o x  is e v e n t u a l l y  
a d o p t e d ,  we s t r o n g l y  urge  t h a t  t h e  a m b i g u o u s  t e r m  

p y r i d o x i n e  be  used on ly  whe re  t h e r e  is no  s ign i f i can t  
d a n g e r  of confusion.  W h e r e  abso lu t e  c l a r i ty  is essent ia l ,  
p y r i d o x o l  can  be  used for t h e  t r i h y d r o x y  c o m p o u n d  a n d  
p y r i d o x  c a n  be  used  as a one -word  s y n o n y m  for  v i t a m i n  
B~ as long as  no  b e t t e r  sugges t ion  is m a d e .  

Our  p roposa l s  m a y  n o t  be  t he  b e s t  poss ib le  so lu t ion  to  
t he  n o m e n c l a t u r e  p r o b l e m  ou t l i ned  hcre.  1Vcvertheless, 
t hese  p roposa l s  a re  so s imple  a n d  s t r a i g h t f o r w a r d  t h a t  
t h e y  o u g h t  to  be  useful  a t  l eas t  as a n  in i t ia l  s t ep  t o w a r d s  
a f inal  so lu t ion  to  t he  p rob lem.  T h u s  we offer  o u r  pro-  
posals  n o t  on ly  for cons ide ra t i on  as a possible  so lu t ion  to  
a n o m e n c l a t u r e  p r o b l e m  t h a t  we h a v e  s o m e t i m e s  f o u n d  
fa i r ly  vexing,  b u t  also as a s t i m u l u s  for f u r t h e r  t h i n k i n g  
on  t he  s u b j e c t  n .  

Zusammen]assung. Der  N a m e  V i t a m i n  B~ h a t  N a c h -  
teile. E i n  Ausd ruck ,  der  das  W o r t  V i t a m i n  enth~ilt,  i s t  
n i c h t  in  a l len  F~illen zu t re f fend ,  u n d  ein zweiw6r t iger  
A u s d r u c k  p a s s t  s ch l ech t  in  gewissen Z u s a m m e n h ~ n g e n .  
D a  w e n i g s t e n s  5 v e r w a n d t e ,  a b e r  v e r s c h i e d e n e  Ve rb in -  
d u n g e n  V i t a m i n - B 6 - A k t i v i t ~ t  bes i tzen ,  i s t  e in  einziger,  
gew6hn l i che r  c h e m i s c h e r  N a m e  unzul~tnglich.  F r t i he r e  
Vorschl~tge weisen  m e h r e r e  M~tngel auf.  ~¢Vir s ch l agen  
P y r i d o x  vor.  

W.  R.  RENNAGEL a n d  W.  KORYTNYK 
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P R O  E X P E R I M E N T I S  

Zur F r a g e  d e r  M a r k i e r u n g  einzelner  Nervenze l l en  d u r c h  M i k r o e l e k t r o d e n  

Bei  A b l e i t u n g e n  y o n  b ioe l ek t r i s chen  P o t e n t i a l e n  v o n  
Ne rvenze l l en  wi rd  h~iufig die M i k r o e l e k t r o d e n t e c h n i k  an-  
gewende t .  Die  M a r k i e r u n g  u n d  I den t i f i z i e r ung  dieser  
Zel len in  h i s to log i schen  P r ~ p a r a t e n  is t  i m m e r  p r o b l e m a -  
t isch,  ein U m s t a n d ,  de r  be sonde r s  b e i m  S t u d i u m  eines so 
h e t e r o g e n e n  Gewebes  wie des N e r v e n g e w e b e s  ins  Ge- 
w i c h t  f/illt. 

E i n e  M a r k i e r u n g  v o n  N e r venze t l en  t~tsst s ich au f  ver -  
sch iedene  ~Veise du rch f i i h ren .  So k a n n  e t w a  de r  O r t  de r  
Mik roe l ek t rodensp i t ze  d u t c h  eine L~s ion  g e k e n n z e i c h n e t  

werden ,  u n d  zwar  d u r c h  e inen  H o c h f r e q u e n z s t r o m  bei  
me t a l l i s chen  Mik roe l ek t roden  1 oder, bei  G la smik roe l ek -  
t roden ,  e l ek t ro ly t i s ch  d u r c h  Gle i chs t rom 2. Die  d a d u r c h  
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