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q u a n t i t i e s  e n h a n c e s  t h e  s t a i n i n g  of e n z y m e  b a n d s .  I n  
add i t ion ,  excess a m o u n t s  of P M S  resu l t s  in  ( 1 ) t h e  ad-  
he rence  of f ine f o r m a z a n  depos i t s  p roduced  close to  t he  
surface  of t h e  gel a n d  r e su l t i ng  in a diffuse s t a i n i n g  of t h e  
gels, a n d  (2) t h e  p r o d u c t i o n  of n e g a t i v e  b a n d s  ~5. 

Rdsumd. L 'e f f e t  de la  p h e n a z i n e  m e t h o s u l f a t e  (PMS) 
sur  l ' ac t iv i t6  de p lus ieurs  enzym es  o x y d a t i f s  a 6t~ 6tudi6. 
E n  r a n t  que transporteur d'61ectron,  la P M S  a u n  r61e 
i m p o r t a n t  su r  la  co lo ra t ion  des  i soenzyrnes  s@ar6s  p a r  
61ec t rophor6se  en  gel d ' a m i d o n .  E n  ce qu i  conce rne  la  
d6shydrog6nase  lac t ique ,  u n  exc~s de P M S  p r o v o q u e  une  
co lo ra t ion  diffuse,  a lors  que  darts  le cas de la d6shydrog6-  

nase  succ in ique  on  obse rve  l ' a p p a r i t i o n  de , b a n d e s  n6ga- 
t i r e s ,  qu i  n ' o n t  pas  encore  6t6 d6cri tes .  
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On the Interaction of Hypoxanthine with 
AdeninO 

A n o n - e n z y m a t i c  c o n v e r s i o n  of h y p o x a n t h i n e  to  ade-  
n ine  was  p roposed  on  t he  bas is  of s p e c t r o p h o t o m e t r i c  ob-  
s e r v a t i o n s  o b t a i n e d  f rom so lu t ion  m i x t u r e s  c o n t a i n i n g  
a d e n i n e  a n d  h3~poxanthine  in 1 - 5 M  a m m o n i u m  phos -  
p h a t e  ~. T h e  s y n t h e s e s  of t he  Schif f  bases  of 2-amino-4-  
m e t h y l p y r i m i d i n e  were sa id  3 to  s u p p o r t  t h e  r eac t i on  in-  
vo lv ing  a c o n d e n s a t i o n  of t he  ke to  fo rm of h y p o x a n t h i n e  
a n d  aden ine  t h r o u g h  a Schiff  base  i n t e r m e d i a t e  a n d  i ts  
s u b s e q u e n t  c leavage  b y  t he  a d d i t i o n  of a m m o n i a  to give 
2 molecules  of aden ine .  T h e  resu l t s  of these  e x p e r i m e n t s  
h a v e  been  p r e s e n t e d  to exp la in  a m e c h a n i s m  t h a t  could 
a c c o u n t  for  t h e  a b e r r a t i o n  of t e t r a d s  obse rved  in nucle ic  
acids.  

Cer ta in  cons ide ra t ions  shou ld  be t a k e n  in to  accoun t ,  
however .  T h e  c o n c e n t r a t i o n  of t h e  r e a c t a n t s  ( abou t  
10 -aM)  m a k e s  th i s  r eac t ion  h i g h l y  improbab le .  I n  t h e  
e v e n t  t h a t  a ce r t a in  a m o u n t  of i n t e r m e d i a t e  is formed,  t h e  
low p H  of the  r eac t ion  m i x t u r e  is c e r t a i n l y  a n  u n f a v o r a b l e  
cond i t ion  for t he  c leavage  of t h e  Schiff  base  b y  nucleo-  
phy l ic  a m m o n i a  molecules  (NH3), w h i c h  are  n o n - e x i s t e n t  
a t  p H  6. 

Th i s  c o m m u n i c a t i o n  is to  ve r i fy  w h e t h e r  t h e  spec t ro-  
p h o t o m e t r i c  m e a s u r e m e n t s  descr ibed  b y  BOWNE a c t u a l l y  
r ep re sen t  a t r a n s f o r m a t i o n  of h y p o x a n t h i n e  to adenine .  
U n d e r  t h e  cond i t ions  used  b y  BOWN~ ~, r a d i o a c t i v e  C 14- 
h y p o x a n t h i n e  was i n c u b a t e d  w i t h  n o n - r a d i o a c t i v e  ade-  
n ine  in a m m o n i u m  p h o s p h a t e ,  p H  6. I f  t he  r eac t ion  of 
h y p o x a n t h i n e  a n d  aden ine  was to  t ake  place,  the  presence  
of r ad ioac t i ve  a d e n i n e  would  be  expec t ed  a t  t he  end  of t he  
r eac t i on  (Figure) .  Howeve r ,  t he  resu l t s  of severa l  exper i -  
m e n t s  showed  t he  absence  of r a d i o a c t i v e  a d e n i n e  in t h e  
i n c u b a t e d  r e a c t i o n  mix tu re .  No t r ace  of r a d i o a c t i v e  
a d e n i n e  could  be  de t ec t ed  b y  a c o m b i n e d  p a p e r  c h r o m a t o -  
g r aph i c  a n d  X - r a y  p rocedure  n o r  could  a n y  s u b s t a n t i a l  
a m o u n t  of r a d i o a c t i v i t y  be  found  in  t h e  a d e n i n e  i so la ted  
f rom t h e  p a p e r  (Table).  

R a d i o a c t i v e  c o n t a m i n a n t s  were  found  on  t h e  p a p e r  
b e t w e e n  t h e  spo ts  of a d e n i n e  a n d  h y p o x a n t h i n e  w h i c h  
were respons ib le  for  t h e  smal l  a m o u n t  of r a d i o a c t i v i t y  
f o u n d  in  aden ine .  T h i s  v iew was  f u r t h e r  s u p p o r t e d  b y  t h e  
f ac t  t h a t  t h e  r a d i o a c t i v i t y  of t h e  ba se  was  c o n s i d e r a b l y  
r educed  w h e n  t h e  a d e n i n e  i so la ted  f r o m  t he  p a p e r  was  
t r e a t e d  w i t h  cha rcoa l  Darco  G-60 (Table) .  T a k i n g  in to  
cons ide ra t i on  t h e  specific a c t i v i t y  of t h e  h y p o x a n t h i n e  
used in  t h e  r eac t i on  m i x t u r e ,  t h e  specific a c t i v i t y  of t h e  
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Mechanism proposed by BOWNE ~ for the conversion of hypoxanthine 
to adenine as it would take place in the presence of Ct4-hypoxanthine. 

Specific activity 

Components /~moles Radioactivity 
counted cpm cpm//~mole s 

Adenine 2.3 133 0.0 b 
Hypoxanthine 0.4 3.5 • 104 1.37 • 105 
Paper control No. i 147 
Paper control No. 2 124 
Adenine (after charcoal) 3.0 50 6 
Hypoxanthine (after charcoal) 0.5 6.9 • 104 1.38 • 10 ~ 
Background 33 

Background corrected. ~ After correction for the amount of radio- 
activity present in the paper controls No. 1 and No. 2. 
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isolated adenine after charcoal t reatment  is certainly 
negligible. 

Our work, therefore, does not  support the conclusion 
reached by BOWNE 2 that  hypoxanthine and adenine 
interact with each other in concentrated ammonium 
phosphate solutions at  pH 6 to form adenine. 

Materials. Hypoxanthine (puriss) and adenine (puriss) 
were purchased from Fluka. Radioactive C14-hypoxan - 
thine was obtained from Schwarz Bioresearch Inc. The 
ammonium phosphates were purchased from Mallinkrodt 
Chemical Works. 

Method, A 1.SM ammonium phosphate pH 6 solution 
mixture (10 ml) containing adenine and CX*-hypoxanthine 
(10 /*curie), at  the final concentration of 1 .5 .10-SM 
for hypoxanthine and 1 • 10-3M for adenine, was incu- 
bated under N, gas with gentle shaking for 100 h at  room 
~emperature. (Solubility of the ammonium phosphates in 

~O is limited to a concentration of about 1,8M.) The 
mixture was then evaporated to dryness in vacuo at 40 °C 
and the residue extracted 3 times with 10 ml each of 0,5 M 
ammonium hydroxide in ethanol. This solution was pre- 
Pared with concentrated aqueous ammonium hydroxide 
in absolute ethanol. The extraction volumes were com- 
bined and concentrated to dryness. The method of ex- 
traction was essentially quanti tat ive.  The residue con- 
taining no inorganic salts was dissolved in the minimal 
amount of 0.05 M aqueous ammonium hydroxide, applied 
to Whatman 3 MM paper, and submit ted to descending ~ hromatography with a mixture of n-butanol-H,O (86:14) 
or 24 h. On the dry paper, the bases were visualized by 

an UV-lamp. The distribution of radioactivity was deter- 

mined by placing the paper on non-screen X-ray film for 
1 week. The specific activity of the components was 
determined in a scintillation counter after their elution 
from the paper chromatogram with 0.12~f HC1. Controls 
were strips of paper from both sides of the adenine spot 
which were etuted in the same way as the nucleic acid 
bases. Both the control paper strips and the paper strip 
containing the adenine component were of equal area. 

Radioactive contaminants  from the paper were re- 
moved by concentrating the acid eluates to dryness. The 
residue, dissolved in H,O, was adsorbed in 100 mg of 
Darco G-60 and Cellite (1 : 1). After several washings with 
H20, the bases were desorbed by 25% ethanol in H,O. 

Rdsumd. Une conversion non-enzymatique d 'hypoxan- 
thine en ad6nine fat  propos6e sur la base d'observations 
spectrophotom6triques obtenues de solutions contenant  
ad*nine et hypoxanthine duns 1 -5M de phosphate 
d 'ammonium. Les r6sultats fournis par les experiences 
sur la radioactivit6 ne confirme pus la 'conclusion 6mise 
par BOWNE z que hypoxanthine et ad6nine agissent l 'une 
sur l 'autre en solution concentr6e de phosphate d 'am- 
monium pour former de l%d6nine. 

j .  LUDO'WIEG a n d  J .  D. BENMAMAN 

Department o[ Orthopaedic Surgery and the Rheumatic 
Disease Group, Department el Medicine, University of 
Cali]ornia, San Francisco Medical Center, 
San Francisco (Cali/ornia, USA), 
February 22, 1966. 

C h l o r o p h y l l  S t a b i l i t y  I n d e x ,  a S u i t a b l e  C r i t e r i o n  
for R a p i d  S c r e e n i n g  of  T r e e  P r o v e n a n c e  in  A r i d  

Z o n e s  

Information on the provenance of a species is important  
in determining the best available sources of seeds to give 
Well-adapted productive trees and in directing the breed- 
tag of interracial and interspecific hybrids towards adap- 
tation to part icular  localities 1. The development of 
provenance research to assist in the selection of a suitable 
provenance of a species in any  afforestation and re- 
forestation programme therefore ranks high. Among the 
different species of Eucalyptus tried, Eucalyptus camaldu- 
lensis has shown good promise for introduction into arid 
ZOnes =. This species has a very wide range of distribution 
ill its native home (Australia) and, as such, offers great 
~ Ope for selection of suitable provenance which may be 
t ~st adapted to the arid environment  oi western Rajas- 
,tan in India. In  provenance trials, however, it becomes 

difficult at times to test all the required material in the 
field for either want of adequate space or of funds. I t  is, 
therefore necessary that  some criterion should be estab- 
lished for carrying out rapid screening of a large number  
of provenances, even in the nursery stage, for selecting 
the most promising ones for field trials. I t  is with this 
objective that  the present s tudy on 16 nrovenances of 
F.. camaldulensis was taken up in the nursery of this 
Institute at  Jodhpur to determine whether any  relation- 
Ship exists between the environmental  characteristics, 
viz. mean annual  rainfall and mean temperature of these 

provenances in Australia, with the % seedling survival 
and drought hardiness as expressed by the chlorophyll 
stabil i ty index s (CSI), recorded in the nursery at Jodhpur 
where seedlings from these provenances were grown under 

1ZOO 

1000 

800 

E riO0 
E 

N ~oo 
.E 

20O ./• " (r.o, s74) 
n 5 1 o ~ ~ 1  0 25 30 35 

Chlorophyll stabifil~ ind6x 

Fig. 1. Relation between chlorophyll stabili ty index and rainfall of 
different donor localities of E. eamald~tensis. 
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