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no t  m easu red ,  it  is possible  t h a t  a n y  gas t r ic  or oral  
U R  ~-~ m a y  h a v e  some  inf luence  on R R  ou t s ide  t he  
cen t ra l  n e r v o u s  s y s t e m  (CNS). 

T he  ra t iona le  b e h i n d  the  p r e sen t  s t u d y  was  or ien ted  
t o w a r d s  CNS a rousa l  fac tors  in R R  cont ro l  and  no t  neces-  
sar i ly  t o w a r d s  c h a n g e s  in me tabo l i c  ra te  per  se. B u t  if 
t he re  is a r e s t ing  U R  of d a y t i m e  me tabo l i c  rate ,  wh ich  
m a y  be ref lected in t he  changes  in o x y g e n  c o n s u m p t i o n  
r epor t ed  earl ier  ~0, t h e n  these  sma l l  c h a n g e s  in o x y g e n  re- 

q u i r e m e n t s  m a y  be m a d e  a t  t he  expense  of t ida l  v o l u m e  
and  n o t  necessa r i ly  in RR~L T h u s  a f u r t h e r  s t u d y  m i g h t  
assess  c h a n g e s  in r e sp i ra t ion  flow ra te  ~2. 

ii F. J. CLARK and C. VON EULER, J. Physiol., Loud. 222, 267 (1972). 
i2 Acknowledgment. We would like to tt/ank Dr RAY IV[El)DIS of this 

department for his helpful advice and assistance in the data anal- 
ysis. 
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Summary. 2 ,4-d in i t rophenol  e n h a n c e d  root  f o r m a t i o n  on d a r k - g r o w n  h y p o c o t y l  c u t t i n g s  of Bhaseolus mungo. Thi s  
effect  is p r o b a b l y  re la ted  to u n c o u p l i n g  of ox ida t ive  p h o s p h o r y l a t i o n  a nd  n o t  t h r o u g h  I A A - m e t a b o l i s m  as is e v i d e n t  
f rom s tud ies  w i th  r e sp i r a to ry  inh ib i to rs  (Cd z+) and  non -pheno l i c  uncoupIe r s  of ox ida t ive  p h o s p h o r y I a t i o n  (arsenate) .  

Whi l e  e x a m i n i n g  t he  effect  of some  phenol ic  com-  
p o u n d s  on h y p o c o t y l  c u t t i n g s  of Phaseolus mungo, in- 
c reased  root  f o r m a t i o n  was obse rved  w i th  2,4-dini t ro-  
pheno l  (DNP).  W o r k  was  there fore  u n d e r t a k e n  to in-  
v e s t i g a t e  th i s  u n u s u a l  p h e n o m e n o n  of increased  roo t ing  
w i th  an  u n co u p l e r  of ox ida t ive  p h o s p h o r y l a t i o n  2, 3. 

H e a l t h y ,  u n i f o r m  seeds of Phaseolus mungo were 
g e r m i n a t e d  in s ter i l ized Pe t r i -d i shes  (15 cm diam.)  l ined 
w i th  co t t o n  pads ,  m a i n t a i n e d  a t  28 • 2~ in t he  dark .  
U n i f o r m  seedl ings  were m a d e  in to  c u t t i n g s  w i th  3.5 c m 
h y p o c o t y l  a n d  6.5 cm epicotyl  b y  excis ing  t he  co ty ledons ,  
t he  u p p e r  ep ico ty la r  and  lower h y p o c o t y l a r  por t ions .  
These  were p l a n t e d  in  holes on t in-foi ls  s t r e t ched  over  
s pec im en  t u b e s  (3 • 7.5 cm),  each  con t a in ing  20 ml  of t h e  
requis i te  t e s t  so lu t ion .  Cul tu res  were m a i n t a i n e d  in t he  
da rk  an d  the  t e s t  so lu t ions  were c h a n g e d  af te r  e v e r y  
24 h. O b s e r v a t i o n s  on the  n u m b e r  of c u t t i n g s  roo ted  a n d  
the  n u m b e r  of roots  were recorded af te r  7 days .  The  ex- 
p e r i m e n t  was  r epea t ed  3 t in les  wi th  s imi la r  t r e n d s  of 
resul ts .  

Th e  resul ts ,  t o g e t h e r  wi th  t he  t r e a t m e n t s  p r e sen t e d  in 
t he  Table,  show t h a t  all c u t t i n g s  rooted  in water ,  as well 
as in 1 ~g /ml  IAA.  1% sucrose  alone or w i th  IAA,  en- 
h a n c e d  root ing,  sh o wing  t h e r e b y  t h a t  t he  o p t i m a l  pro-  
duc t i o n  of a d v e n t i t i o u s  roots  was  l imi ted  b y  the  level of 
e n d o g e n o u s  n u t r i t i o n  and  t h a t  a p roper  ba lance  b e t w e e n  
a u x i n  an d  n u t r i t i o n  was  nece s sa ry  for t h e  process  ~-7. 

D N P  alone, w i th  I A A  ( l~g/ml) ,  sucrose  (1%) or I A A  + 
sucrose  e n h a n c e d  roo t ing  (Table). A u x i n  a c t i v i t y  of t he  
s u b s t i t u t e d  pheno l s  is lost  w h e n  t he  pos i t ion  pars to 
h y d r o x y l  g roup  is s u b s t i t u t e d  b y  s t rong  e lect ron a t t r a c t -  
ing g roups  s,9. However ,  t h e  p r e s e n t  i nve s t i ga t i on  re- 
veals  t h a t  in t h e  case of D N P ,  a pars s u b s t i t u t i o n  resu l t s  
in a n  ac t ive  molecule.  I t  was  decided to i nves t i ga t e  w h y  
a para s u b s t i t u t e d  phe no l  w h i c h  ac t s  as  a n  unc oup l e r  
of ox ida t i ve  p h o s p h o r y l a t i o n  also shou ld  e n h a n c e  root ing.  

Phenol ic  c o m p o u n d s  are k n o w n  to  e n h a n c e  ce r ta in  
a u x i n - c a u s e d  responses  ~0-12. D N P  migh t ,  therefore,  e xe r t  
i ts  in f luence  v ia  i n t e r ac t i on  w i t h  some  h o r m o n a l  m e c h a -  

i The research has been financed by a grant from United States 
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Effect of DNP, DNP + Cd ++ and arsenate alone and in combination with IAA, sucrose and IAA + sucrose, on the number of dark-grown 
Phaseolus mungo hypocotyl cuttings with exeized apex and cotyIedons that rooted out of 10 and the number of roots produced per rooted 
cutting (Figures within parentheses) 

Treatment Combination with 

Water IAA (1 g.g/ml) Sucrose (1%) IAA (1 Dg/inl) + 
sucrose (1%) 

Water 10 (4.0 i 0.3) 
DNP (5.0 ~zg/inl) 9 (9.3 • 0.9) 
DNP (5.0 ~zglml} + Cd ++ (2 • 10 6 M) 10 (4.8 i 0.4) 
Arsenate (10 .6 M) 9 (4.4 i 0.2) 

10 (4.3:~0.1) 10 (6.0:~0.4) 9 (7.0• 
10(11.7i0.9)  10 (10.3-t=0.9) 10(19 • 
5 (4.1:t_0.4) • 9 (3.1-t=0.2) 

i0 (6.0+_0.2) I0 (8.2• I0(11.5• 

•  Standard error. • Cuttings decayed. 
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nism. Such a possibil i ty,  however ,  appears  to be remote  
in th is  case as: a) A combina t ion  of D N P  and IAA is no t  
synergis t ic  to root ing  (Table). b) D N P  is no t  bel ieved to  
exercize i ts  effect  t h rough  I A A  metabol i sm,  as D N P  
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Fig. 1. In vitro effect of different concentrations of DNP on the 
activity of IAA-oxidase of the dark-grown Phaseolus mungo hypo- 
cotyl cuttings with excized apex and cotyledons. IAA-oxidase ac- 
tivity was assayed as described earlier and expressed in terms of ~g 
IAA oxidized under specified conditions. 
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Fig. 2. Effect of DNP in combination with IAA+sucrose or] the 
in vivo IAA-oxidase activity of the dark-grown Phaseolus mungo 
hypocotyl cuttings with excized apex and cotyledons. IAA-oxidase 
activity was assayed as described earlier and expressed in terms of 
[xg IAA oxidized under specified conditions. 

exer ted  no influence on in v i t ro  IAA-oxidase  ac t iv i ty  
(Figure 1); nor  did t he  t r e a t m e n t  wi th  D N P  have  any  
considerable  effect  on the  in vivo IAA-oxidase  ac t iv i ty  
of t he  cut t ings ,  excep t  for a 'de laying effect '  on the  
enzyme ac t iv i ty  peak  (Figure 2). P ro tec t ion  of IAA from 
oxida t ion  13 or enhanced  IAA synthes is  ~4 by  D N P  has 
no t  been observed.  

The e n h a n c e m e n t  of respi ra t ion  b y  D N P  b y  re- 
moving  the  obl iga tory  link to phosphory la t ion  is well 
known 2, 3,15,1s. P romot ion  of root ing  by  D N P  might ,  
therefore ,  involve the  uncoupl ing of ox ida t ive  phos-  
phory la t ion  and increased respi ra t ion;  2 •  M 
Cadmium (Cd++), a known inhibi tor  of respira t ion 17, 
checked the  D N P - c a u s e d  p romot ion  of root ing  (Table), 
thus  lending s u p p o r t  to such a possibil i ty.  T h a t  the  un- 
coupling of ox ida t ive  phosphory la t ion  and no t  the  inter-  
act ion With auxin  me tabo l i sm is likely to be involved in 
the  DNP-caused  p romot ion  of rooting,  is fu r ther  sup- 
po r t ed  by  the  fact  t h a t  a rsenate  (10-6M), a non-phenol ic  
uncoupler  of phosphory la t ion  is, also enhanced  root ing 
(Table), co n t r a ry  to  the  earlier observat ionsl~.  

Thus, increased root  p roduc t ion  by  DNP,  a para 
subs t i t u t ed  phenol ,  appears  to  be re la ted  to  uncoupl ing 
of oxida t ive  phosphory la t ion  and  is cons iderably  dif- 
fe rent  f rom t h a t  by  o ther  phenol ic  compounds  which 
act  t h rough  IAA metabo l i sm ~~ 
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Relat ion of the Character  of Capacitance Vesse l  R e s p o n s e s  in Spleen and Smal l  Intest ine Elicited by 
Electrical  S t imulat ion  of the Sympathe t i c  Fibres to the Level  of O x y g e n  Exchange  in the Organs  
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Summary. There  is a correla t ion be tween  cha rac te r  and  magn i tude  of capac i t ance  vessel  responses  and  venous  blood 
oxygen sa tu ra t ion  unde r  electrical  s t imula t ion  of s y m p a t h e t i c  fibres in the  spleen and  small  in tes t ine .  

I t  was shown 1 t h a t  the  electrical  s t imula t ion  of 
s y m p a t h e t i c  fibres caused b o t h  cons t r i c to ry  and d i la tory  
responses  of the  spleen and  small  in tes t ine  capac i tance  
vessels, res is tance vessel  response  being always con- 
s t r ic tory .  The lack of un i fo rmi ty  of the  capac i tance  vessel  
responses  was no t  due to the  res is tance  vessel responses,  
capi l lary f i l t rat ion and  changes  in a r te r iovenous  anas to-  
mot ic  flow. In  spite of the  fact  t h a t  the  d i la tory  responses  
of the  capac i tance  vessels were observed in smal l  n u m b e r  of 
expe r imen t s  (21% for spleen and 16% for intest ine) ,  i t  
was necessary  to s t u d y  mechan i sms  of these  react ions.  
This s t u d y  was in t ended  to compare  the  dynamics  of 
changes  of venous  b lood oxygen  sa tu ra t ion  and the  
charac te r  of the  capac i tance  vessel responses.  

Method. The expe r imen t s  were pe r fo rmed  on cats  (30) 
anaes the t i zed  wi th  u re thane  (1 g/kg) under  artificial res- 
pirat ion.  A spleen and  a sect ion of small  in tes t ine  were 
humora l ly  isolated and  au toper fused  wi th  a cons t an t  
blood volume pumps .  The res is tance  and  capac i tance  
vessel  react ions  were s tudied  by  the  me t h o d  descr ibed 
previously  2-4. The ar ter ia l  pressure,  the  perfusion pressure 
and the  venous  outf low were recorded wi th  an electro- 
m a n o m e t e r  on the  opt ical  oscillograph. S imul taneous ly  
wi th  the  res is tance  and  capaci tance  vessel responses,  
the  dynamics  of the  venous  blood oxygen sa tu ra t ion  was 
recorded wi th  an o x y m e t e r  (model 057) using a probe  
a t t a ch ed  to the  special  glass cuvet te .  The s t imula t ion  of 
the  splanchnic  or spleen s y m p a t h e t i c  fibres was accom- 


