
30 Br~ves communications - Brevi comunicazioni [EXPERIENTIA VoL. XV]I] 

Amino acid 

Leucines .  . • 
PhenyIatanine 
Tyrosine 
Alanine 
Arginine 
Threonine . . 
Glyeine 
Serine 
Glutamic acid 
Aspartic acid . 
Methionine . 
Valine 

Per 100 g 
of dried material 

• 1.23 
0.41 
traces 
0-67 
1.09 

• 0-220 
0.680 
0.230 
1.010 

• 0.670 
• O.O68 

t r a c e s  

Expressed as g of 
N2/100 g of 

dried material 

0.130 
0-035 

0.105 
0-350 
0.026 
0-127 
0-031 
0.096 
0.070 
0.006 

The  n i t rogen  m e t a b o l i s m  in the  p l a n t  seems to  be low 
as it con ta ins  1.56% to t a l  n i t rogen  on dry  weigh t  basis. 
0.98% n i t rogen  has  been  accoun ted  for b y  e s t ima t ion  of 
amino  acids• His t id ine ,  lysine, and  cysine were found  to 
be only  in t races  and  hence  were  no t  es t imated•  The n u m -  
ber  of free amino  acids in [he  p l a n t  was  prac t ica l ly  t he  
same as the  to ta l  amino  acids excep t  for the  v-amino 
bu ty r i c  acid which  was  de t ec t ed  in t he  free s ta te .  

The author is grateful to Dr. J. W. AIRAN, Principal, Wilson Col- 
lege, Bombay for his guidance. 

R. V~ r. P.  MASTER 

P r e s e n t  Address :  Ha//kine Institute, Parel, Bombay 
(India), September 1t, t958. 

Rdsumd 

L ' e x a m e n  de la Nopalea cochinelliJera pour  en d&ermi -  
ner  la compos i t ion  amino-ac ide  a r~v616 que  le m & a b o -  
l isme de l ' azote  es t  bas.  Sur  1,56% d ' azo te  to ta l  du t issu 
see, la pr6sence de 0,98% a pu 8tre expl iqu6e pa r  la d&er -  
minat ion ,  au m o y e n  de la c h r o m a t o g r a p h i c  sur  papier ,  de 
la quan t i t6  d ' amino-ac ides  qui  y est  con tenue .  

KREBS 4 p roposed  a new t h e o r y  to  cor re la te  t he  varia- 
t ion  in organic  acids and  c a r b o h y d r a t e s  in plants .  

The p l a n t  in the  p r e s e n t  inves t iga t ion  is a spineless 
cac tus  and  has  a close re la t ionsh ip  wi th  Opuntia. I t  has  
been  fair ly worked  ou t  in deta i l  for i ts  organic  acid con- 
ten t ,  c a r b o h y d r a t e  con ten t ,  amino  acid con ten t ,  and  en- 
zyme  s y s t e ms  and  t h e  p re sen t  c o m m u n i c a t i o n  is a r epor t  
of resul ts  r ega rd ing  i ts  c a r b o h y d r a t e s  and  organic  acids. 
a n d  the i r  va r i a t ion  over  a per iod  of 24 h. 

Materials and 31ethods. Qual i t a t ive  e x a m i n a t i o n  of the  
phyl toc lade  of t h e  p l a n t  for organic  acids  was  done  in  the  
alcohol e x t r a c t s  of t he  p lant .  Circular  p a p e r  ch roma to -  
g raph ic  t echn ique  deve loped  by  GIRI a n d  RAO ~ was  used 
to  iden t i fy  organic  acids;  pen tano l - fo rmic  acid as the  de- 
ve loping solvent ,  and  b romopheno l  blue, ammonica l  sil- 
ve r  n i t ra te ,  and  a m m o n i u m - v a n a d a t e  as the  s p r a y  rea- 
gen ts  6. Sugars  were ident i f ied  in alcoholic ex t r ac t s  b y  the  
same t echn ique  using bu tano l ;  acet ic  acid;  w a t e r  = 4 : 1 : 57 
for d e v e l o p m e n t  of c h r o ma t o g r a ms ,  and  an i l ine-hydrogen  
p h t h a l a t e  s, an i l ine -d ipheny lamine  phosphor i c  acid, ~- 
n a p h t h y l a m i n e p h o s p h o r i c  acid, and  t r i pheny l  t e t razo l ium 
chlor ide as sp ray  reagents  L T i t r a t ab le  ac id i ty  of t he  p lan t  
was  d e t e r m i n e d  by  the  m e t h o d  of THOMAS and  BEEVERS ~0. 
5'0 g of t he  f resh phyl loclade  t issue was sliced before 
p lung ing  i t  in to  100 ml of boil ing water .  Boiling was  con- 
t i n u e d  for 20 rain and  af ter  cooling i t  was  t i t r a t e d  agains t  
0-1 N N a O H  using a few drops  of p h e n o l p h t h a l e i n  as 
indicator .  The t i t r a t ab l e  acid n u m b e r  (T.A.N.) was  ex- 
pressed as t he  n u m b e r  of ml  of 0-1 N NaOt-I r equ i red  to 
neut ra l ize  t he  acid c o n t e n t  in t he  boiled res idue and  liquid 
or ig ina t ing  ~rom 100 g of t he  t resh  t issue.  

Re d u c i n g  and  to t a l  sugars  were e s t i m a t e d  in t he  alco- 
holic e x t r a c t s  of the  p l a n t  b y  t h e  m e t h o d  of SOMOGYI l l  

These  s tudies  were  carr ied ou t  over  a per iod  of 24 h in 
J a n u a r y  1957 in Bo mb a y .  

Results. The  following organic  acids were found  to  be 
p re sen t  in the  p lan t ;  malic  acid, c i t r ic  acid,  and  t races  of 
oxalic acid. Sugars-f ructose ,  glucose, sucrose,  maltose,  
and  t races  of raffinose.  

The following Table  gives t he  var ia t ion  of organic  acids 
dur ing  24 h of a day.  

O r g a n i c  A c i d  a n d  C a r b o h y d r a t e  M e t a b o l i s m  

i n  Nopalea cochinell i fera 

The occurrence  of organic  acids and  c a r b o h y d r a t e s  in 
chlorophyl lous  t i ssues  of p lan t s  and  the i r  i n t e rconver t i -  
bi l i ty  is a well e s tab l i shed  fact .  BENNET-CLARK 1 in his  
review of l i t e ra ture  on th is  subjec t ,  emphas i zed  t h a t  suc- 
cu len t  p l an t s  exh ib i t  d~urnal f luc tua t ions  in t he  acid con-  
t e n t  of the i r  ch lorophyl lous  t issues and  t h e r e b y  exh ib i t  
a special  t y p e  of me tabo l i sm.  He  inc luded  p l an t s  be long-  
ing to  Crassulaceae, Cactaceae, Liliaceae, as examples  of 
th is  t y p e  of metabo l i sm.  P l a n t s  be longing  to  these  fa- 
milies accumula te  organic  acids in the i r  ch lorophyl lous  
t issues in da rk  and  lose t h e m  on  i l luminat ion• "WARnURG 2 
indica ted  the  possibi l i ty  of th is  t y p e  of m e t a b o l i s m  in  
p lan ts  belonging to o the r  families also, possess ing s t rong  
cuticle. 

WOLF 3 observed  a reciprocal  re la t ionsh ip  b e t w e e n  or- 
ganic acids and  c a r b o h y d r a t e s  in c rassu lacean  p lan ts .  

1 T. A. BENNET-CLARK, New Phyt. 1, 37; Z, 128; 3, 197 (1933). 
2 O. W2.RBURG, Unters. bot. Inst. Tfibingen 2, 57 (1886). 
a j .  WOLF, Planta 15, 572 (1931); Z6, 516 (1937); 28, 60 (1938); 

29,314 (1939). 

Table I 

Winter 
January 
Bombay 

Time 

8-0 A.M. 
12"0 noon 
4-0 P.M. 
8-0 P.M. 

12-0 m i d n i g h t  
4-0 A•M. t 

J 

Tempe- 
rature ° C 

21 
28 
27"5 
26"0 
22"0 
22"0 

I 
Malic Citric Oxalic I 

/ Acid Acid Acid 

+ + + +  
+ + +  

+ 
+ 
+ +  

+ + +  

+ +  
+ 
+ 
+ 
+ 

47+ 

m 

m 

+ 47 + 47 = very prominent; + + + = prominent; 
47 47 = moderate; -b ~ present; - = traces. 

H. A. KREBS, Adv. Enzymo]. 3, 19'2 (1943). 
K. V. GtRt, and RAo N. A. N., Nature 169, 923 (1952). 
M. L. Buell, R. MONTGOMERY, and W.L. PORTER, Analyt. 

Chem. 24, 489 (1952). 
7 S. M. PARTRIDGE, Biochem. J. 42, 238 (1947). 
s S. M. PARTRIDGE, Nature 164, 443 (1949). 
a K. V. GIRI and V. N. NmAM, J. ind. Inst. Sci. 36, 49 (1954). 
10 M. THOMAS, and M. BEEVERS, New Phyt. 48, 421 (1949). 
ix M. SOMOGYI, J. biol. Chem. 195, 19 (1952). 
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The  following Tab le  s u m m a r i z e s  t he  f indings  r ega rd ing  
t i t r a t a b l e  ac id i ty  a n d  c a r b o h y d r : t t e  v a r i a t i o n  in the  p l a n t  
ove r  a per iod of 24 h in a day .  

Table I!  

Winter 
January 
Bombay 

Time 

8.0 AiM. 
12-0 Noon 

4-0 P.M. 
8-0 P.M. 
4-0 A.M. 

rempe- 
rature 

°C 

21.0 
28"0 
27-5 
26"0 
22-0 

Titratable 
acid 

nllnlber 

82.12 
33-2 

8-1 
10-6 
63-1 

Reducing 
sugars 

as glucose 

24.8 
27.0 
40-5 
36-0 
31-5 

Total 
sugars as 
glucose 

63"0 
72-0 
90-0 
67"5 
63.3 

Reducing sugars are expressed as mg of ghlcosc present in 100 g 
of the fresh plant material. 

Discussion. These  o b s e r v a t i o n s  are  in a g r e e m e n t  to the  
f indings  of BENr~ET-CLARK ~ a n d  PUCHER et a13 ~, w ho  h a v e  
s h o w n  t h a t  c a r b o h y d r a t e s  are  t he  m a i n  sources  of organic  
acids  a n d  hence  a c t  as t h e i r  precursors .  The re  is rec iprocal  
r e l a t i onsh ip  be tween  t he  c a r b o h y d r a t e s  a n d  organ ic  acid 
c o n t e n t  of t he  p l a n t  d u r i n g  d i f fe ren t  hours  of t he  day .  T h e  
t e m p e r a t u r e  d u r i n g  d i f fe ren t  hou r s  of the  d a y  seems  to  
h a v e  a role in t he  a c c u m u l a t i o n  of  o rgan ic  acids which  is 
m a x i m u m  a t  t he  lowest  t e m p e r a t u r e .  Th i s  o b s e r v a t i o n  is 
in good a g r e e m e n t  w i th  t h a t  of BONNEP, la. T he  v a r i a t i o n  
in t i t r ab l e  ac id i ty  is m a i n l y  due  to v a r i a t i o n  in mal ic  acid 
con t en t .  

This work was carried out at the Wilson College, I~ombay, under 
the supervision of 1)r. J. W. ARRAN, to whonl the author is grat0hd. 

R.  W .  P.  i~IASTER 

Pre sen t  Address :  Ha//hine Institute, Pard, Bombay 
(India), September 1I, 1958. 

Rdsumd 

L ' d t u d e  des v a r i a t i o n s  de la q u a n t i t 6  d ' ac ide  o rgan ique  
e t  d ' h y d r a t e  de ca rbone  d a n s  la Nopalea cochinelli/erae 
p e n d a n t  les 24 h de la journ6e  ind ique  que  les deux  s e n t  
en ra ison inverse .  I1 semble  que  la t e m p 6 r a t u r e  aussi joue  
u n  ce r t a in  r61e d a n s  leurs va r ia t ions .  

tt G. W. i'ucltEa, -H. B. VICKEaY, M. I). AnnaHx.~t, and C. S, 
LEAVENWOV.TII, Plant Physiol. 24, 610 (19.19). 

It j .  ]{ONNI,'R, Plant Biochemistry (Academic Press Inc., New 
York 1950). 

F o r m a t i o n  of  H i s t a m i n e  in a C a n i n e  M a s t o c y t o m a  

I t  has  been well e s t ab l i shed  b y  RILF.V a n d  WEST and  
t h e i r  co-workers  t h a t  m a s t  cells c o n t a i n  h i s t a m i n e L  
SCHAYER 2 showed  t h a t  cell suspens ions  f rom pe r i t onea l  
fluid of r a t s  could h) rm C t4 label led  h i s t a m i n e  f rom 
L-his t id ine  label led  w i t h  C '4 in t he  2-posi t ion of t he  
imidazole  r ing,  a n d  he  also p re sen ted  ev idence  t h a t  the  
m a s t  cells of these  suspens ions  were respons ib le  for t he  
h i s t a m i n e  f o r m a t i o n  observed .  

R e c e n t l y  we h a v e  h a d  t he  o p p o r t u n i t y  to  s tudy ,  w i t h  
t h e  use of SCHAYER'S me thods ,  t he  r a t e  of h i s t a m i n e  

x CIBA Foundation Symposium on ttistamine, p. 1.1, 15, and 398 
(tO.~6). 

a R. W. St;HAYER, Amer. J. Physiol. 186, 199 (1956). 

f o r m a t i o n  in a m a s t o c y t o m a  f rom a dog. T h e  t u m o r  was  
loca ted  in t he  a b d o m i n a l  sk in  a n d  h a d  t h e  a p p e a r a n c e  of 
a t yp i ca l  m a s t o c y t o m a  3. I t  was  exc ised  u n d e r  t h io -  
p e n t o n e  a n e s t h e s i a  a n d  t i ssue  s a m p l e s  were  t a k e n  for  
his tological  e x a m i n a t i o n ,  for d e t e r m i n a t i o n  of h i s t a m i n e  
c o n t e n t  b y  b ioassay% a n d  for  e s t i m a t i o n  of h i s t a m i n e  
fo rming  capac i ty .  Fo r  t he  l a t t e r  t he  t i s sue  ( a b o u t  0-5 g 
in each  sample)  in minced  fo rm was  i n c u b a t e d  w i t h  CX4L- 
h i s t id ine  (40 ~g) a t  37°C in a n  a t m o s p h e r e  of n i t r o g e n .  
The  v o l u m e  of each  s a m p l e  was m a d e  u p  to  2 mt  b y  0 . t  M 
s o d i u m  p h o s p h a t e  buf fe r  (pH 7-4) c o n t a i n i n g  a m i n o -  
g u a n i d i n e  in a c o n c e n t r a t i o n  of 10 -4 M.  A f t e r  3 h of  in -  
c u b a t k m  non- i so top ic  h i s t a m i n e  was  a d d e d  to  t h e  s a m p l e s  
to  serve  as ' car r ie r ' .  The  p ro t e ins  were  p r e c i p i t a t e d  w i t h  
t r i ch lo roace t i c  acid a n d  t he  h i s t a m i n e  e x t r a c t e d  f rom t h e  
samples  a n d  pur i f ied.  The  r a d i o a c t i v i t y  of t h e  h i s t a m i n e  
was  t h e n  d e t e r m i n e d  u n d e r  s t a n d a r d i z e d  c o n d i t i o n s .  
Para l le l  i n c u b a t i o n s  w i th  boi led  t i ssue  p r o v i d e d  b l a n k  
values .  Fo r  de ta i l s  a b o u t  t he  m e t h o d  see SCHAYER, DA- 
VIS, a n d  SMILEY 8 a n d  KAHLSON, I{OSENGREN, VVrEST - 
LING~ a n d  WHITE e. 

The  t u m o r  was v e r y  r ich in m a s t  cells (220000 m a s t  
cells/cm* t issue)  a n d  i ts  h i s t a m i n e  c o n t e n t  was  h i g h  
(320 vg/g  t issue).  T h e  h i s t a m i n e  f o r m i n g  c a p a c i t y  was  
also cons iderab le .  The  fol lowing va lues  ( expressed  in  ~zg 
of O 4 h i s t a m i n e  h ) rmed  b y  1 g t i ssue  in 1 h,  w i t h  cor rec -  
t ion  for b l an l i  wdues)  were o b t a i n e d :  c e n t r e  of t u m o r  
0,24 a n d  0.27, s u b c u t a n e o u s  t i ssue  in close v i c i n i t y  of 
t u m o r  0.06. The  re la t ive  h i s t a m i n e  b i n d i n g  c a p a c i t y  ~ was  
ca lcu la ted  to be a b o u t  20. Th i s  r a t e  of h i s t a m i n e  f o r m a -  
t ion  is su rpassed  on ly  b y  t h a t  in  cell  su spens ions  f rom r a t  
pe r i tonea l  fluid 2, r a t  s t o m a c h  ~, a n d  r a t  f e tuses  6. 

Ttm o b s e r v a t i o n s  t h u s  show t h a t  t i ssue  f rom a m a s t o -  
c y t o m a  of a dog h a d  a h igh  capac i t y  to  fo rm h i s t a m i n e .  
Th i s  is cons idered  a d d i t i o n a l  ev idence  t h a t  m a s t  ceils 
form h i s t a m i n e  a n d  no t  mere ly  s to re  it. 

S. E.  LINDELL, II .  RORSMAN, and H. ~vVESTLING 

Institute o/ Physiology, University o/ Lund (Sweden), 
November 3, 1958. 

Zusammen/assung 

Die A k t i v i t S t  de r  H i s t i d i n d e k a r b o x y l a s e  in e i n e m  
M a s t o z y t o m  be im H u n d  wurde  in vitro u n t e r s u c h t .  Die  
Ergebn i s se  bes t~ t igen  die Ans i ch t ,  dass  Mas t ze l l en  n i c h t  
n u r  H i s t a m i n  spe ichern ,  s o n d e r n  es a u c h  b i l d e n  k 6 n n e n .  

B. LARSSON, Nord. Vet.-Med. 8, 130 (1957). 
C. F. Col)E, J. Physiol. 89, 257 (1937). 
R. W. SClIAYER, JAN~ DAVIS, and Rosa L. SMILEY~ Amer. J. 

Physiol. 18',', 5,1 (1955). 
@ G, KAIILSON, EI.SA ROSENGREN, T, WIIITE~ and H. WESTLING, 

J. Physiol., in press. 
? l{. ~.V. SCIIAYER, Amer. J. Physiol. 187, 63 (1956). 

N e c r o s i n  u n d  d i e  L e u k o z y t e n p h a g o z y t o s e  

W i r  h a b e n  be re i t s  m e h r m a l s  d a r a u f  h ingewiesen ,  da s s  
die phagozyt ikre  T t t t igke i t  de r  L e u k o z y t e n  v o m  e n t z i i n d -  
l ichen E x s u d a t  wesen t l i ch  st~irker s t i m u l i e r t  w i rd  als  v e t o  
B l u t s e r u m  u n d  v o r  a l l cm v o m  T r a n s s u d a t .  Die  U n t e r -  
s u c h u n g  des P h f i n o m e n s  e rgab ,  dass  die  be i  E n t z t i n d u n g  
vor l i egende  e r h 6 h t c  P h a g o z y t o s e  ats  R e s u l t a n t e  m e h r e r e r  
F a k t o r e n  in E r s c h e i m m g  t r i t t  1 Die  p h a g o z y t o s e s t i m u l i e -  

1 C,. LVDANV, Int. physiol. Congr. Bruxelles (1956). 


