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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 .  

D. KAL~B is 

Research Department o/ Bioveta n.p., Ivanovice na Hand 
(Czechoslovakia), 78th Ju ly  7966. 

x0 R. WA~L and R. LATARJET, Annls Inst. Pasteur, Paris 73, 957 
(1948). 

11 A. W. GALSTON and R. S. BACKER, Science 109, 485 (1949). 
x2 A. W. GALSTON, Science Ill,  619 (1950). 
13 Acknowledgments. I am indebted to Drs. E. PALE~EK and 

J. PILLICH of the Institute of Biophysics, Czechoslovak Academy 
of Sciences in Brno, Czechoslovakia, for their help and discussions 
at the beginning of this work. The excellent technical assistance of 
Mrs. S. HAjKOVh is also greatly appreciated. 

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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dimethyI groups). I t  furnished a monoacetate,  C32H4sO 4, 
m.p. 300_305 o, [~]~ _ 26,4 ° (CHCI3). Fraction E on 
hydrolysis with alcoholic caustic potash furnished 
machaerinic ac id4.  Formation of machaerinic acid sug- 
gests fraction E to be 28--~21 lactone of 3fl:21fl-di- 
hydroxy-olean-12-ene-28-oic acid with conformational 
alternation ~,s in ring D or E, since the steric requirement 
for 28--~ 21 lactonization is not fulfilled in cis-locked 
D/E rings with all chair conformation. 

Fraction F, Cs,Hs,O ~, m.p. 198-199°, [x]~ + 81 ° 
(CHC18), gave a diacetate, CssHssO 6, m.p. 223-224 °, 
[m]~ + 85.45 ° (CHCls). The IR-spectrum showed bands 
at 3400 cm-1 (hydroxyl), 1710 cm -1 (ester carbonyl'), and 
at 1365 and 1370 cm -1 (gem-dimethyl). Fraction F re- 
sponded to the characteristic test of a triterpene in the 
Liebermann-Burchard reaction and in tetranitromethane,  
and was identified as ethyl ester of machaerinic acid. 
This acid, on t rea tment  with diazoethane, gave Fract ion 
F. The lat ter  was proved to be formed during isolation. 

Fraction G, C80H4,O 4, and Fraction H, C~oH4,O4, were 
found to be identical with proceragenin A and procera- 
genin B respectively obtained from the acid sapogenin 
fraction. Proceragenin A and proceragenin B on hydroly- 
sis with alcoholic caustic potash yielded acids, which on 
t reatment  with diazomethane or on standing with alco- 
holic hydrochloric acid gave back proceragenin A and 
proceragenin B respectively. This is perhaps the reason 

why these compounds are encountered from both the acid 
and neutral sapogenin fractions during isolation. 

Further  work on the constitution of proceragenin A 
and proceragenin B is under progress. 

Zusammenlassung. Aus dem Samen yon Albizzia procera 
Benth wurden ausser Machaerinsiture 4 triterpenoide 
Sapogenine isoliert (Verbindung A und B, Proceragenin 
A und B), Es wurde bewiesen, dass dic Verbindung A dis  
28 --~ 21-Lacton der Machaerins~ure mit  einer Konforma- 
tionsAnderung am Ring D oder E ist, w~hrend die Ver- 
bindung B als ~kthytmachaerinat identifiziert wurde. Bet 
Proceragenin A und B handelt  es sich um Dihydroylac- 
tone. 
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The Indigogentc Reaction for Histochemicai 
Demonstration of Alkaline and Acid Phosphatase 

Previous work in this laboratory described the applica- 
tion of the indigogenic principle to the histochemical 
demonstration of leucine aminopeptidase 1 fl-glucosidase 3 
fl-galactosidase ~ and N-acetyl-fl-glucosaminidase*. In the 
present s tudy we have extended this principle to specific 
localization of alkaline and acid phosphatase, utilizing 5- 
bromo-4-chloro-3-indolyl phosphate (I) and 5-bromo-6- 
chloro-3-indolyl phosphate (II) (as the para-toluidine 
salts) as substrates. Both products were synthesized ac- 
cording to methods described recently by HORWtTZ and 
co-workers 6& The substrates offer the advantage of a 
precise enzyme localization with no or very slight diffu- 
sion. Moreover, the substrates afford a simple and direct 
method for demonstration of hydrolytic enzymes without  
the need for a coupling reaction. Compound I yields a 
blue-green deposition of indigo whereas compound I I  
gives a magenta colored precipitate. 
Methods. Tissues from mouse, rat, guinea-pig and man 

were used for this study. Representative pieces of tissue 
from each organ were removed and cut  into blocks 2-4 
ram in thickness, and quick-frozen by placing the tissue 
in a glass tube and immersing it in a Dewar flask contain- 
ing acetone and dry ice at -- 70 °C. The tissues were em- 
bedded in O.C,T. (optimal cutting temperature) com- 
pound, purchased from Lab-Tek, composed of water- 
Soluble glycols and resins matched to a specific cutt ing 
zone temperature of -- 20 °C to -- 35 °C. The embedded 
tissue was then placed on the quick-freeze bar of a Lab- 
Tek cryostat  for 1 min until the embedding medium was 
frozen and became the proper consistency for cutting 6/~ 
sections at -- 20°C. After cutting, the sections were at- 

tached to warm slides and fixed for 5 rain in cold acetone, 
passed through 95% and 85% acetone and then rinsed in 
distilled water. All solutions were maintained at 4 °C for 
preservation of enzymatic activity. The slides were then 
air dried to prevent  the formation of ice crystals and 
stored at  - 25 °C until  incubated in the specific sub- 
strate solution. Fresh frozen and cold acetone-fixed sec- 
tions were incubated for 2 h in solutions containing para- 
toluidinium 5-bromo-4-chloro-3-indolyl phosphate or 
para-toluidinium 5-bromo-6-chloro-3-indolyl phosphate, 
depending on the desired color of the end-product, The 
solutions were made specific for acid and alkaline phos- 
phatase by varying the pH of the buffer used for incuba- 
tion. The incubating solution employed for alkaline 
phosphatase is as follows: 14.0 ml Tris buffer p i t  8.4--9.3, 
O.05M; 1.0 ml para-toluidinium 5.bromo-4-chloro-3-in- 
dolyl phosphate or para-toluidinium 5-bromo-6-ehloro-3- 
indolyl-phosphate (2.1 mglml of dimethylforrnamide), 
0.00031M (final concentration); 1.0 mt MgC12 0.005M 
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