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Ac t ion  du D C P  seul. E n  dehor s  de son  i n t e r v e n t i o n  
dons le m~can i sme  de la r6ac t ion  A I A - o x y d a s i q u e ,  t e l  
qu ' i l  es t  p ropos$  p a r  YAMASAKI e t  P m T r ~  ~ p a r  exemple ,  
il est  c lair  que  le D C P  lbve l ' i n h i b i t i o n  due /~  des subs-  
tances  na tu reUes ,  d o n t  la  syn th~se  es t  favoris~e p a r  la 
lumi~re ~,s. L ' e f f e t  i n h i b i t e u r  du  D C P  e n  g r a n d e  concen-  
t r a t i o n  p e u t  ~tre a t t r i b u 6  b~ son  h y d r o x y l a t i o n ,  p a r  tes 
peroxydases ,  en  Io rme  polyphSnol~e  i nh i b i t r i c e  de  la  
d e s t r u c t i o n  a u x i n i q u e  ~.  

A c t i o n  combin~e  de  H~O~ e t  d u  DCP.  Les  i n t e r a c t i o n s  
en t re  D C P  e t  H~O~ d~cr i ts  p lus  h a u t  r a p p e l l e n t  celles qu i  
son t  dues  ~t l ' ion  M n  ++ en  pr6sence  de  D C P ~ , ~ :  ~ foibles  
c o n c e n t r a t i o n s  de p h e n o l  ( 1 . 1 0 - ~ M )  l ' ion  m a n g a n e s e  
inh ibe  le c a t a b o l i s m e  a u x i n i q u e ;  lo rsque  le p h e n o l  es t  en 
c o n c e n t r a t i o n  plus  g r a n d e  ( 1 . 1 0 - ~ - 1  - 10-~M),  le m a n -  
gan~se acc~l~re la  d ~ g r a d a t i o n  de I 'AIA.  Sans  d o u t e  
exis te- t - i l  des l ieux  c o m m u n s  en t r e  ces deux  t y p e s  d ' i n -  
t e r a c t i o n  e t  p lus ieurs  causes  d o i v e n t  ~tre recherch~es  au  
n iveau  des m 6 c a n i s m e s  de la r~act ion,  in f luences  p a r  ces 
subs tances ,  e t  qu i  m e t t e n t  en  jeu la p r o d u c t i o n  de rad i -  
caux  libres,  d ' e a u  oxyg~n~e~ ,  de fo rmes  p lus  ou mo ins  
oxydSes ou r~dui tes  de la  pe roxydase .  

Summary .  D C P  increases  I A A  d e s t r u c t i o n  b y  b o t h  Lens 
a n d  Phaseolus roo t  breis .  H~Oz inh ib i t s  c a t a b o l i s m  b y  
Lens e x t r a c t s  b u t  a c t i v a t e s  i t  w h e n  Phaseolus is used,  
m a i n l y  w h e n  roo t s  are  c u l t i v a t e d  in t he  d a r k  a n d  c o n t a i n  
i n h i b i t o r s  of I A A  des t ruc t i on .  D C P  1 • 1 0 - 3 M  a n d  H202 
1 • 10-* or  1 • 10 -s v o l u m e  for  Lens a n d  D C P  1 • 1 0 - 4 M  
a n d  H 2 0 ,  1 .  10 -3 v o l u m e  for  Phaseolus nul l i fy  a u x i n  
ca t abo l i sm.  
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Photodynamtc Inactivation of Some  Bacillus 
subtilis Bacteriophages 

B a c t e r i o p h a g e s  ac t ive  a g a i n s t  B.  subHlis i so la ted  b y  
ROMIG a n d  BRODETSKY 1 were  r e c e n t l y  c h a r a c t e r i z e d  ~ on  
t he  bas i s  of  t h e  fo l lowing p r o p e r t i e s :  p l a q u e  m o r p h o l o g y ,  
s t ab i l i ty ,  h o s t  range ,  a d s o r p t i o n  kinet ics ,  one - s t ep  g r o w t h  
charac te r i s t i c s ,  ca lc ium r e q u i r e m e n t s ,  s e r u m  neu t r a l i za -  
t ion ,  t h e r m a l  i n a c t i v a t i o n  a n d  i n a c t i v a t i o n  b y  UV- l igh t .  
I t  was  BUR~qET 3 who  found  some  yea r s  ago t h a t  t h e  
r e l a t ive  s ens i t i v i t y  of  some col i -phage  s t r a i n s  to  p h o t o -  
d y n a m i c  i n a c t i v a t i o n  was co r r e l a t ed  w i t h  serological  
g roup ing  a n d  hence  was of t a x o n o m i c  s ignif icance.  On  t he  
basis  of t h e  a b o v e  f ind ing ,  as wel l  as o t h e r  r e l a t ed  
s tud ies  4-6, I h a v e  r ecen t l y  descr ibed  t h e  p h o t o d y n a m i c  
i n a c t i v a t i o n  of serological ly  u n r e l a t e d  SP  8 a n d  S P  3 
phages  of B.  subtilisl, ~ caused  b y  m e t h y l e n e  blue  a n d  
v is ib le  l igh t  u n d e r  aerobic  cond i t ions  ~. T he  i n a c t i v a t i o n  
k ine t ics  of b o t h  p h a g e s  were  found  to be  f i rs t  o rder  a f t e r  a 
s h o r t  in i t i a l  lag. As such  s tud ies  on  B.  subtilis bac te r io -  
phages  h a v e  n o t  b e e n  ca r r ied  ou t  un t i l  now, e x p e r i m e n t s  
ana logous  to  t h a t  done  b y  me  w i t h  m e t h y l e n e  blue  were 
i n t e n d e d  to e x t e n d  these  o b s e r v a t i o n s  also w i t h  some  
o t h e r  p h o t o s e n s i t i z i n g  o rgan ic  dyes,  us ing  essen t ia i Iy  t h e  
e x p e r i m e n t a l  p rocedu re  desc r ibed  b y  W~LSI~ a n d  ADAMS 4. 
W e s t i n g h o u s e  200 W t u n g s t e n  l a m p s  a t  a d i s t ance  of  
50 c m  h a v e  been  used as a p o l y c h r o m a t i c  l i gh t  sou rceL  
B. subtilis h o s t  s t r a i n s  e m p l o y e d  in  t he se  e x p e r i m e n t s  
were M a r b u r g  for  S P  8 p h a g e  a n d  168 for  S P  3 phage .  
T h e  m e t h o d s  of a s say  a n d  h a n d l i n g  of h o s t  b a c t e r i a  a n d  
b a c t e r i o p h a g e s  desc r ibed  in  c losely  p e r t i n e n t  p a p e r s  1,2,s,9 
were appl ied .  T h e  p h o t o d y n a m i c  i n a c t i v a t i o n  cu rves  of  
b o t h  S P  8 a n d  S P  3 p h a g e s  showed  a n  in i t i a l  s h o u l d e r  
fol lowed b y  a l inea r  por t ion .  T h e  r e l a t i ve  sens i t iv i t i es  to  
t h e  p h o t o d y n a m i c  i n a c t i v a t i o n  were c o m p a r e d  b y  t he  
slopes of t h e  i n a c t i v a t i o n  curves ,  us ing  t h e i r  e x p o n e n t i a l  
p a r t  only.  F i r s t - o r d e r  r a t e  c o n s t a n t s  for p h o t o d y n a m i c  
i n a c t i v a t i o n  in t he  p resence  of va r ious  p h o t o s e n s i t i z i n g  
organic  dyes  were ca lcu la ted  for  b o t h  p h a g e s  t e s t ed .  

T h e  resu l t s  of e x p e r i m e n t s  ca r r i ed  o u t  are  s h o w n  in t he  
TaMe.  I l l u m i n a t i o n  of p h a g e  S P  3 in p h o s p h a t e  bu f f e red  
sa l ine  (PBS)  a t  p H  7.0 w i t h o u t  a dye  s h o w e d  also a sma l l  
i n a c t i v a t i o n  ( a b o u t  3 %  of t h e  v a l u e  ca l cu l a t ed  fo r  
m e t h y l e n e  blue)  w h i c h  m a y  be  due  to  t h e  p re sence  of 

Photodynamic activity of various organic dyes at pH 7.0 against 
SP 8 and SP 3 bacteriophages of Bacillus subtitis; dye concentration 

11100,000; phage titres 10a/ml 

Dye First order inactivation rate 
constants, k (min -x) 

Bacteriophage 

SP8 SP3 

Methylene blue 0.57 1.15 
Thionin 0.04 0.13 
Thioflavine 0.04 0.04 
Neutral red 0.00 0.00 
Coriphosphine 0,00 0.04 
Eosin 0.00 0.00 
Trypaflavine 0.04 0.09 
Riboflavin 0.00 0.04 
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t races  of na tu ra l  pho tosens i t i ze r s  in the  phage  p r epa r a -  
t ion  10 

U n d e r  t he  same e x p e r i m e n t a l  condi t ions ,  however ,  SP  8 
phages  r emain  unchanged  as well as t he  da rk  cont ro ls  of 
b o t h  SP  8 and  SP  3 phages  in P B S  s u p p l e m e n t e d  wi th  
t he  dyes.  Ne i the r  SP 8 nor  SP  3 phage  were  i nac t i va t ed  
a f te r  2 h of d a r k  t r e a t m e n t  w i t h  1/100,000 t rypa f l av ine  
in P B S  a t  neu t ra l  pH.  

P h o t o d y n a m i c  ac t ion  of r ibof lavine  (see Table) which  
is only  ra re ly  observed  in the  phage  inac t iva t ion  recalls 
t he  s imi lar  f indings  of GALSTON and  BAKER n and  
GALSTON 12 on T2r and  T6r phages  of Escherichia coll. 

The  p re sen t  resul ts  of our  e x p e r i m e n t s  on the  pho to -  
d y n a m i c  inac t iva t ion  of serological ly un re la t ed  SP  8 and  
SP  3 phages  of B. subtilis can be s u m m a r i z e d  as fol lows:  
(a) SP  3 phage  is m u c h  more  sens i t ive  to  t he  pho t o -  
d y n a m i c  ac t ion  t h a n  is SP  8 phage ;  (b) t he  ra te  of the  
p h o t o d y n a m i c  inac t iva t ion  of b o t h  phages  m e n t i o n e d  
above  depends  s t rong ly  on the  chemical  s t ruc tu re  of the  
pho tosens i t i z ing  dye  used in t he  expe r imen t .  

Hence  the  above  resul ts  are seen to  be genera l ly  in 
accord w i t h  t he  conclusions of BURNET* and  WELSH and  
ADAMS 4 as regards  a k n o w n  corre la t ion  b e t w e e n  the  sero- 
logical g rouping  of some coi l -bacter iophages ,  which  is o f  
t a x o n o m i c  significance,  as well as b e t w e e n  the  chemical  

s t ruc tu re  and  p h o t o d y n a m i c  a c t i v i t y  of var ious  pho to -  
sensi t iz ing organic  dyes  on the  T-group  of col i -phages 
descr ibed  b y  YAMAMOTO ~ and  KAUFMAN and  HIATT e. 

Zusammen/assung. Es wurde  die p h o t o d y n a m i s c h e  Ak- 
t ivi t i t t  y o n  8 ve r sch iedenen  organ ischen  F a r b e n  auf  zwei 
Ba k t e r i o p h a g e n  S P  3 und  SP 8, v i ru len t  fiir Bacillus 
subtilis, mit te l s  I n a k t i v a t i o n s k o n s t a n t e n  der  e r s t en  Ord-  
h u n g  vergl ichen.  Die gr6ss te  p h o t o d y n a m i s c h e  W i r k u n g  
zeigt  Methy lenb lau  ; Neu t r a l ro t  und  Eos in  s ind p rak t i s ch  
inakt iv .  
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C h e m i c a l  I n v e s t i g a t i o n  of the S e e d s  of  

Albizzia procera B e n t h :  

A lbizzia procera Ben th ,  c o m m o n l y  k n o w n  as ' safed siris '  
in Hindi ,  is wide ly  d i s t r i bu ted  in India .  VARSHNEY et  al. 2,s 
r epo r t ed  the  isolat ion of machae r in ic  acid 4 and  p r e t e r i t  
acid 6,8 f rom the  seeds of A. procera Benth .  F r o m  the  seeds 
of A. procera col lected in t he  Ja lpa igur i  Dis t r ic t ,  W e s t  
Bengal ,  we have  ob ta ined  an a m o u n t  of saponin  wh ich  on 
hydro lys i s  gave a m i x t u r e  of acid and  neu t ra l  sapogenins .  
The  crude  acid sapogenin ,  on t r e a t m e n t  w i th  diazo- 
m e t h a n e  and  s u b s e q u e n t  co lumn c h r o m a t o g r a p h y  on 
a lumina,  gave 3 colourless crys ta l l ine  f rac t ions  A, B and  C. 

F rac t ion  A was found  to  be ident ica l  w i t h  m e t h y l  
m a c h a e r i n a t e  4. 

F r a c t i o n  B, Cs0H4BO ,, m.p.  294--296 °, [0t]~ 8 - -13  ° 
(CHCls), gave  a purple-violet colora t ion in the  Lieber-  
m a n n - B u r c h a r d  t e s t  and  a pale  yel low colour  w i th  t e t r a -  
n i t r o m e t h a n e .  The I R - s p e c t r u m  in K B r  pe l le t  showed  
charac te r i s t ic  b a n d s  a t  3550 cm -1 (hydroxyl  group),  
1765 cm -1 (a 5 -membered  lactone) and  a t  1360 and  1380 
cm -1 (gem-dimethyl groups).  F rac t ion  B af forded a 
crys ta l l ine  monoace ta t e ,  Cs2H4sOs, m.p.  301-304 °, on 
t r e a t m e n t  w i th  pyr id ine  and  acet ic  a n h y d r i d e  a t  0 °. The 
I R - s p e c t r u m  of the  m o n o a c e t a t e  in K B r  pellet  showed 
charac te r i s t i c  b a n d s  a t  3650 cm -1 (hydroxyl  group),  a t  
1720 cm -1 and  1240 cm -1 (acetoxyl  carbonyl) ,  and  a t  
1370 and  1385 cm -1 (gem-dimethyl groups).  F rac t ion  B, 
and  also the  above  m o n o a c e t a t e  on hea t ing  wi th  pyr id ine  
and  acetic  a n h y d r i d e  on a s t e a m - b a t h ,  gave a d iace ta te ,  
Cs4H~00 s, m.p.  246-248 °, [c~]~ s -- 380 (CHCls). I t  appea r e d  
to be a new c o m p o u n d  and was n a m e d  proceragenin  A. 

F rac t ion  C, Cs0H4804, m.p.  255-258 °, [~]~] + 6.53 ° 
(CHC13), also r e sponded  to  t he  L i e b e r m a n n - B u r c h a r d  
test  (purple-violet)  and  gave a pale yellow colour  wi th  
t e t r a n i t r o m e t h a n e .  The  I R - s p e c t r u m  showed  b a n d s  a t  

3500 cm -1 (hydroxyl) ,  1765 cm -1 (a 5 -membered  lactone),  
and  a t  1360 and 1380 cm -1 (gem-dimethyl groups).  I t  
fo rmed a d iace ta te ,  C84H5006, m.p.  238-240 °. The phys ica l  
and  chemical  p rope r t i e s  of th is  f rac t ion  did n o t  agree 
wi th  a n y  known  c o m p o u n d  and  was n a m e d  procera-  
genin  B. 

The crude  neu t ra l  sapogenin  on c h r o m a t o g r a p h i c  reso- 
lut ion over  a lumina  gave 5 crys ta l l ine  p r o d u c t s  D, E, F, 
G and  H. 

F rac t ion  D, m.p.  130-140 °, a m i n o r  cons t i tuen t ,  was 
found  to  be a m i x t u r e  of sterols.  

F rac t ion  E, C80H460 s, m.p .  265-268 °, [c~]~ - - 5 1 . 2  ° 
(CHCls), gave a purp le -v io le t  co lora t ion  wi th  acet ic  an-  
h y d r i d e  and  c o n c e n t r a t e d  su lphur ic  acid a n d  a pale yel low 
colour  w i th  t e t r a n i t r o m e t h a n e .  The  I R - s p e c t r u m  showed  
b a n d s  a t  3450 cm -1 (hydroxyl  group),  1775 e ra - :  (a 5- 
m e m b e r e d  lactone) ,  and  a t  1367 and  1380 cm -1 (gem- 
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