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IAA (2 mg/1) was  added  when  similar  ex t rac t s  f rom cul- 
tu res  of d i f fe rent  ages or the  ch roma tog raph ic  bands  were 
tes ted.  Af ter  4 weeks incuba t ion  a t  24~ the  fresh 
weigh t  of callus in each t r e a t m e n t  was de te rmined .  The 
effect  of the  p repa ra t ions  on the  re ten t ion  of chlorophyl l  
by  oat  leaves cv. Criolla was tes ted  using the  m e t h o d  of 
THIMANN and  SACHS 9. Five  15 ~zl drople ts  (equivalent  to 
15 ml  of cul ture  fi l trate) were used for each prepara t ion .  

If  e i ther  IAA or k ine t in  was omi t t ed  f rom the  contro l  
medium,  the re  was l i t t le g rowth  and the  t issues soon 
t u rned  brown.  However ,  the  crude e thy l  ace ta te  ex t r ac t  
suppor t ed  good g rowth  in the  absence of added  p l an t  
hormones .  Roo ts  b u t  no t  buds  common ly  formed,  

Table II. Growth promotion of tobacco callus by individual bands 
from thin-layer chromatography of an extract from a 7-day culture 
of P. savastanoi 

Band Fresh wt. (g) ~ Rf 

1 0.88 0 
2 0.44 0.05 
3 0.65 0.09 
4 1.08 0.17 
5 2.86 0.29 
6 0.83 0.38 
7 0.99 0.41 
8 0.52 0.55 
9 0.79 0.63 

10 0.56 0.74 
11 0.51 0.80 

~Average of 9 callus pieces. Culture filtrate equivalent to 12 1 per 1 
medium. 

Table III. Growth promotion of olive callus by an ethyl acetate 
extract from a 7-day culture of P. savastanoi 

suggest ing t h a t  the  concen t ra t ion  of auxins  and the i r  
rat io to  cytokinin- l ike  subs tances  in the  ex t r ac t  was high. 
The bes t  g ro w t h  was ob ta ined  wi th  the  10-day cul ture  
f i l t ra te  (Table I). At  t h i s  t ime,  v iabi l i ty  counts  in the  
cul ture  had  begun  to decline, a f te r  r ising exponen t ia l ly  
for 5 days  and  remain ing  in t he  s t a t i ona ry  phase  for 
ano the r  4 days.  Over t he  12-day incuba t ion  period,  the  
p H  of the  m e d i u m  slowly rose f rom 6.6 to 7.8. Several  of 
the  ch roma tograph ic  bands  wi th  Rf  similar to known 
cytokinins,  i.e., 6-(7, y-d imethyla l ly lamino)  purine and  i ts  
r ibonucleoside,  also had  cytokinin- l ike  ac t iv i ty  (Table II) .  
In  the  oa t  leaf chlorophyl l  r e t en t ion  bioassay,  the  same 
bands  were the  mos t  act ive.  

The effect  of the  crude e thy l  ace ta te  ex t r ac t  on the  
g rowth  of olive (cv. Cirna di Mola) callus was also tes ted .  
Wood  t issue f rom 1-year-old b ranches  was grown in 
modif ied RM 1964 conta in ing :  (mg/1) IAA 2; s - n a p h t h a -  
lene acetic acid (NAA) 1; k inet in  1; and ascorbic acid 1. 
On media  lacking auxin  or con ta in ing  < 0.5 rag/1 k ine t in  
the  callus soon tu rned  b rown  and  died. But ,  as w i th  
tobacco  callus, the  e thy l  ace ta te  ex t r ac t  suppor t ed  good 
g rowth  of olive callus in the  absence of k inet in  (Table I I I ) .  

These resul ts  show t h a t  some substance(s)  wi th  cy to-  
kinin-like ac t iv i ty  is syn thes ized  by  P.  savastanoi. Pe rhaps  
i t  is also p roduced  in developing galls where  i t  m igh t  ac t  
in concer t  w i th  auxins.  However ,  t he  presence in galls of 
e levated  levels of p l an t  hormones ,  and the i r  source; 
remain  to  be shown.  F u r t h e r  work  to  elucidate these  
poin ts  and  to  iden t i fy  the  substance(s)  in the  ex t r ac t  
hav ing  cytokinin- l ike  ac t iv i ty  is in progress.  

Riassunto.  Fi l t ra t i  coltural i  pa rz ia lmente  purif icat i  del 
ba t t e r io  Pseudomonas  savastanoi h a n n o  mos t r a to  a t t iv i t~  
di t ipo ci tocininico quando  sono s ta t i  esamina t i  med ian te  
s is temi di saggio biologico cons is ten t i  nella r i sposta  di 
calli di t abacco  e di olivo e nella r i tenzione  della clorofilla 
da pa r t e  di foglie senescent i  di avena.  

G. SURICO 1~ L. SPARAPANO, P. LERARIO, 
R. D. DURBIN n and  N. IACOBELLIS 1~ 

Treatment Fresh wt. (g) ~ 

complete medium 0.70 
IAA + kinetin + extract 0.98 
NAA + extract 0.82 
IAA + extract 1.28 
kinetin + extract 1.01 
extract 0.55 

~Average of 9 callus pieces. Culture filtrate equivalent of 10 1 per 1 
medium. 
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N i t r o g e n o u s  E x c r e t o r y  P r o d u c t s  o f  T o b a c c o  H o r n w o r m ,  M a n d u c a  s e x t a  ( L . )  

I t  has  been shown by  m a n y  workers  t h a t  ammo n i a  is 
the  main  n i t rogenous  exc re to ry  p roduc t  in aquat ic  and 
semiaqua t ic  insects  1, while in case of ter res t ia l  insects  
uric acid has  been  repor ted  to  be the  main  excre to ry  
p roduc t  2. Pur ines  o ther  t h a n  uric acid are rare ly  found  in 
insect  excreta .  H y p o x a n t h i n e  and  xan th ine  p resen t  in the  
excre ta  of Melophagus  ovinus ~, Drosophila melanogaster 4 
and  Galleria mellonella 5, 6 seem to reflect  pecular i t ies  of 
pur ine  metabol i sm.  However ,  in case of co t ton  stainer,  
Dystercus [asciatus, the  main  n i t rogenous  excre to ry  prod-  
uc t  was no t  uric acid b u t  a l lantoin 7. Urea,  also has been 
found as a minor  n i t rogenous  p roduc t  in m a n y  insects  2. 

Tobacco ho rnworm,  M a n d u c a  sexta, was chosen for 
s tudy ing  the  var ious  n i t rogenous  was te  p roduc t s  because 
of its large size due to which  sufficient  quant i t ies  of 
excre ta  could be collected at  shor t  t ime intervals.  The 

1 B. W. STADDON, J. exp. Biol. 32, 84 (1955). 
2 E. BURSELL, J. Insect Physiol. J1,993 (!965). 
3 W. A. NELSON, Nature, Lond. 182, 115 (1958). 
4 R. J. I~[URTSTEINER, J. Insect Physiol. 7, 5 (1961). 
5 j .  L. NATION, J. Insect Physiol. 9, 195 (1963). 

J. L. NATION and R. L. PATTO~r J. Insect Physiol. 6, 299 (1961). 
7 M. J. BERRIDGE, J. exp. Biol. 43, 535 (1965). 
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hornworms  were reared on semi-syn the t i c  d ie t  and  excre ta  
of the  5th ins ta r  larvae was used in th is  invest igat ion.  
One d imens ional  ascending and descending chromatogra -  
p h y  was used to  separa te  the  n i t rogenous  compounds .  
Different  so lvent  sys tem used were:  I sop ropyno l -wa te r  
(10:3), e thanol -ace t ic  ac id-wate r  (85:5:10),  bu tanol -  
me thano l -benzene -wa te r  (2 : 1 : 1 : 1) and e thanol -pyr id ine-  
wa te r  (70:20:10).  W h a t m a n  No. 1 paper  was used for 
all ch romatograms .  

The samples  for urea and a l lantoin  were p repared  by  
gr inding the  faecal pel lets  in a mor t a r  wi th  0.067 .~/ 
phospha te  buffer  p H  12 ~ and  wi th  0.4 % l i th ium carbona te  
for pur ines  and pyr imid ines  2. The resul t ing suspensions 
were t h e n  centr i fuged ; s u p e r n a t a n t  was concen t ra t ed  and 
al iquots  f rom it were t aken  for ch romatograph ic  analysis.  
Ch rom a tog rams  were air dried and sprayed  wi th  the  
mercu ry -d ipheny l -ca rbazone  reagent  of DIKSTEIN et  al. s 
to reveal  pur ines  and  pyr imidines .  These compounds  
could also be de tec ted  by  viewing the  ch roma to g rams  
under  UV- light. Urea  and al lantoin were de tec ted  by  
spray ing  the  ch roma tog rams  wi th  d ime thy l amine  benzal-  
dehyde  reagent  9. Iden t i f ica t ion  was made  by  comparis ion 
of RI  values of known compounds .  

On the  basis of the  colour deve lopmen t  it can be 
inferred t h a t  urea was p resen t  only in t races;  uric acid 
and al lantoin being the  main  cons t i tuen t s  of n i t rogenous  
waste  p roduc t s  of Manduca. 

Since insects  in general  are uricotylic,  it  is not  surpr izing 
to find t h a t  uric acid is one of the  excre to ry  p roduc t s  in 
Tobacco hornworm.  Al lan to in  which is p resen t  in the  
h o r n w o r m  excre ta  has also been repor ted  in o ther  lepidop- 

terous  insec ts '~  I t  seems t h a t  the  enzyme  uricase which  
is responsible  for the  b reakdown  of uric acid to  allan- 
to in  ~0, n,  is also opera t ing  in th is  insect .  Urea  which  was 
found in t races  in h o r n w o r m  excre ta  is r epor ted  to  be a 
minor  excre to ry  p roduc t  in m a n y  insect  2. 

Zusammen/assung. Die s t icks tof fha l t igen  Exkre t ions -  
p ro d u k t e  yon  Rau p en  von Manduca sexta L. w u rden  
pap i e r ch roma tog raph i sch  analysier t .  Die wich t igs ten  
Aussche idungsproduk te  s ind Harns~ure  und  Al lan to in ;  
Harns to f f  wird nur  in Spuren  ausgeschieden.  
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Ureteral  P a c e m a k e r  Potentials  Recorded with  the Sucrose  Gap Technique 

Presence of the  renal pelvis in isolated ureteral  prep- 
ara t ions  is essential  for the  con t inua t ion  of regular  peri- 
stal t ic waves in vitroa, 2. CONSTANTINOU a has repor ted  
r h y t h m i c  cont rac t ions  in the dog renal pelvis, and toge ther  
wi th  GOLENHOFEN and HANNAPPEL 2 has found mult i-  
modal  d i s t r ibu t ions  of the  period be tween  peris tal t ic  
waves.  Thus,  a pacemaker  region may  well be located in 
the  renal  pelvis, where morphological  d i f ferent ia t ion  has 

also been found 4. The aim of the  p resen t  work was to 
record pacemaker  po ten t ia l s  in the  renal  pelvis electrically,  
and  to relate  t h e m  to the  contrac t i le  behav iour  of the  
ure ter  in vitro.  

i w. SLEATOR and R. BUTCHER, Atn, J. Physiol. 180, 261 (1955). 
2 K. (~OLENHOFEN and J. HANNAeVEL, Pfliigers Arch. ges. Physiol. 

341, 257 (1973). 
a C. E. CONSTANTINOU, Am. J. Physiol. 226, 1.413 (1974). 
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Fig. 1. Sucrose gap records of electrical activity 
from the regions of the guinea-pig ureter shown in 
the diagram, A) Pacemaker potentials from the 
renal pelvis. B) Transitional action potential from 
the ureteropelvic region. C) Propagated action po- 
tential from middle ureter. 


