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fixative itself ex t r ac t s  nucleot ide  mater ia l  4, th is  me thod  
seems largely unsui table .  Consequent ly ,  the  p repara t ion  
of micro tome sect ions of f resh-frozen t issue 5 in recent  
modifications ~, or m o u n t i n g  of t he  sect ions on slides 
wi thout  using water ,  has  to be adopted .  

N. ~ONSSON and  S. LAGERSTEDT 

Department o/Histology, University o/Lund (Sweden), 
November 5, 7957. 

Zusammen/assung 

Aus f ix ier tem Gewebe bzw. Paraf fmschni t t en ,  die mi t  
normaler  Techn ik  auI  Wasse r  ausgebre i te t  werden,  ge- 
lingt es, Nukleot ide  und  Eiweissder iva te  zu ext rahieren .  
Quant i t a t ive  D a t e n  werden  mitgete i l t ,  und es wird deren  
Bedeutung fiir die His tochemie  d iskut ier t .  

5 K. LINDERSTROM-LANG and K. R. MOGENSEN, C. R. tray. lab. 
Carlsberg S6r. Chim. 23, 27 (1938). 

6 B. W. GRUNBAUM, J. R. GEARY, Jr., and D. GL1CK, J. Histo- 
chem. Cytochem. 4, 555 (1956). - W. THORNBURG and P. E. MENGERS, 
J. Histoehem. Cytochem. 5, 47 (1957). 

P R O  E X P E R I M E N T I S  

Adaptation of the Methyl Orange Method for the 
Determination of Reserpine* 

The me t h o d  proposed  in the  p resen t  pape r  r ep re sen t s  
an a d a p t a t i o n  of a general  reac t ion  for organic  bases  
developed by  BRODIE and Ut)ENFRIEND ~, and  has  t he  
advan t ages  over  previous  m e t h o d s  2 of be ing  s imple,  ra-  
pid, and  appl icable  to  bo th  pha rmaceu t i ca l  p r e p a r a t i o n s  
and  biological mater ia ls .  Reserp ine  is e x t r a c t e d  f rom 
sl ight ly acidic solut ions (pH ad jus t ed  to  b e t w e e n  4 -6  
wi th  0-1 N HCI) wi th  five t imes  as m u c h  e t h y l e n e  di-  
chloride ( the s o l v e n t  p h a s e  is w a s h e d  wi th  an  equa l  
vo lume  of 0-1 N s o d i u m  h y d r o x i d e ) ,  and  t h e n  reac ted  

* A grant for this study, and the reserpine used in these experi- 
ments, were generously supplied by Ciba Pharnmceutieal Products, 
Inc., Sununit, New Jersey. 

1 B. B. BRODIE and S. UDgmqtIEsn, J. biol, Chem. 158, 705 
(1945). 

2 S. M. HEss, P. A. SnOR~, and B, B. BROmE, J. Pharmacol. 118, 
84 (1956). - A. J. GLAZKO, W, A. DILL, L. M. WOLF, and A. J. 
KAZENKO, Pharniacol. 118, :t77 (1957). - R. B. POET and J. 51. 
KELLEY, 126th National Meeting of the A.C.S., Division of Bio- 
logical Chemistry, New York (September 1954). 
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w i th  m e t h y l  orange to form a soluble complex  in t he  
organic solvent .  Color is t h e n  deve loped  by  the  addi-  
t ion  of acid alcohol. The detai ls  of the  t echn ique  are 
o therwise  essent ia l ly  as descr ibed in the  original art icle 1. 

Resulls  and  D i s c u s s i o n . - - R e s e r p i n e - m e t h y l  orange  
colored complex  has a m a x i m u m  abso rp t ion  peak  rang ing  
f rom 521 to  535 miUimicrons.  Select ion of t he  midpo in t  
of th is  p la teau  gives the  m o s t  reproducib le  resul ts  in 
analysis .  

2"able I 
Effect of time on the optical density of the reserpine-methyl orange 

c o i n  
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0.310 
0.312 
0.309 
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0.310 
0-310 
0.310 
0-309 
0-310 

complex  which  is ve ry  soluble in e thy lene  dichlor ide and 
enters  the  organic phase  in a m o u n t s  p ropor t iona l  to a 
wide range of concen t ra t ions  of reserpine.  Dif ferent  lots 
of m e t h y l  orange produce  s l ight  b u t  cons tan t ,  var ia t ions  
in opt ical  dens i ty  for a given a m o u n t  of reserpine  a l though 
the  absorp t ion  s p e c t r u m  re ta ins  the  small  re la t ive  shape.  
Therefore ,  it  is necessary  to  make  a new s t a n d a r d  curve 
for each  new b a t c h  of m e t h y l  orange  used. In  this  s tudy,  
a s t a n d a r d  was  a lways  run  along w i t h  u n k n o w n s  thereby  
e l imina t ing  th i s  var iable .  

Table I I I  
Recovery of reserpine with the pH of the medium set at 4 6. 

Percentage a 
Substance analysed gg reserpine ug reserpine reserpine 

added per ml recovered 

Aqueous solutions 

Tablets 

Plasma 

Urine 

5% homogenate* . 

12.5 
25.0 
50-0 

100.0 
12.5 
25.0 
12-5 
25.0 
12.5 
25.0 

1.25 
2.50 
5.00 

10.00 
1.25 
2.50 
1.25 
2.50 
1.25 
2.50 

96.8 4- 2.6 
97.6 ± 2-1 
96.5 ± 1.8 
97.2 ~ 1.5 
92.9 ± 2.9 
93.2 ± 3-3 
93.5 -4- 3-0 
94.8 4- 2.8 
92.8 ± 3.1 
93.6 4- 2.6 

Table  I shows t h e  effect  of t ime on the  opt ical  dens i ty  
of the  final colored r e se rp ine -me thy l  orange complex .  
Color d e v e l o p m e n t  is a p p a r e n t l y  comple te  wi th in  5 rain 
a f t e r  t he  add i t i on  of the  acid alcohol and  is s tab le  a t  
r o o m  t e m p e r a t u r e s  for a t  least  8 h. Opt ica l  dens i ty  of t he  
color  is p ropor t iona l  to  concen t r a t ions  of reserpine  in 
e thy lene  dichlor ide  rang ing  f rom 0-3 to 15 / ,g /ml ;  the  
m a x i m u m  values  co r respond ing  to an opt ical  dens i ty  a t  
t he  u p p e r  l imit  of  sens i t iv i ty  of t he  color imeter .  

A l though  va ry ing  losses occur wi th  changes  in t he  p i t  
of the  m e d i u m  f rom which  reserp ine  is ex t r ac t ed ,  over  
92°/{) recoveries  are possible  be tween  a p H  of 4 and  8. 
Table  I I  shows the  effect  of p H  on the  r ecovery  of reser-  
pine f rom plasma.  W h e n  the  p H  of the  m e d i u m  was  set  a t  
4-6, recoveries  genera l ly  r anged  f rom 92-96~/o. Re-  
p re sen ta t ive  figures for t issue homogena tes ,  p lasma,  
urine, aqueous  solutions,  and  t ab l e t s  are p re sen ted  in 
Table  I I I .  I n  all cases, b lanks  were low, co r respond ing  to 
less t h a n  0.05/~g of reserpine  per  ml of e thy lene  dichloride.  

Table I I 
Effect of pH on recovery of reserpine from plasma 1 

pH ~g reserpine t*g reserpine Percentage2reserpine 
added per ml recovered 

1-0 
4-0 
6-0 
8-0 

11-0 

25-0 
25-0 
25.0 
25.0 
25-0 

2.5 
2.5 
2.5 
2.5 
2.5 

89.0 4- 2.4 
95-5 ~ 1.9 
95.8 ± 2-6 
94-0 ~ 3.3 
90-0 ± 3-0 

Of several  sulfonic acids, m e t h y l  orange p roved  to  be 
the  one of choice because  i t  is a wa te r  soluble dye  which  
is a p p a r e n t l y  insoluble in e thy lene  dichlor ide and  has  a 
h igh  color index.  I t  forms a r e se rp ine -me thy l  orange 

1 Aqueous solutions, tablets, urine, and tissue homogenates give 
essentially the same results. 

2 Figures represent means :t: standard deviations of ten conse- 
cutive determinations. 

The proposed  m e t h o d  has  a l ready  been  used to es t imate  
t h e  p l a sma  d i sappea rance  of reserpine  in the  unanes the t iz -  
ed dog ~. GLAZKO el al. ~ subsequen t ly  found  also t h a t  the 
m e t h y l  orange  m e t h o d  was sui table  for de te rmina t ions  
of reserpine  and  m e t h y l  rese rpa te ;  however ,  no d a t a  on 
the  m e t h o d  appear s  in the i r  article.  F u r t h e r  possibili t ies 
r ema in  t h a t  t he  m e t h y l  orange  m e t h o d  for reserpine  could 
also be used for s tud ies  concern ing  t issue me tabo l i sm of 
reserp ine  and,  in combina t i on  wi th  pr ior  p a p e r  or column 
c h r o m a t o g r a p h y ,  to  assay reserpine  in var ious  Rauwolf ia  
species. 

E.  A. DI~ FELICE 7 

Biological Sciences, New  Eng land  College o] Pharmacy,  
Boston (Mass.),  Dezember 3, 1957. 

Rdsumd 

Une m6thode  microcolorimfi t r ique est  propos6e pour  la 
d~ te rmina t ion  de la r6serpine dans  les p r@ara t ions  
p h a r m a e e u t i q u e s  e t  le mater ie l  bio]ogique. La  r~serpine 
est  ex t ra i t e  des solut ions 16g~rement acides avec du di- 
ch lorure  d '~thyle ,  puis es t  m~lang~ au m~thyl  orange pour 
fo rmer  un complexe  dans  le so lvent  organique.  La couleur 
se forme, par  t ' addi t ion  d 'a lcool  acide, e t  elle es t  pro- 
por t ionnel le  aux concen t r a t ions  de rfiserpine a l lan t  de 
0.3 ~ 15 ] ,g/ml de d ichlorure  d'~.thyle. E n  g~n~ral on ob- 
t i en t  des  r6cup6rat ions  d6passan t  92%. La  m~thode  a ~t~ 
considfir~e c o m m e  appl icable  g des ~tudes conce rnan t  la 
d i spar i t ion  de la r~serpine du  pro top lasme.  

s Figures represent meaus :~_ standard deviations of ten conse- 
cutive determinations. 

4 5% homogenates of dog liver, kidney, and spleen give essentially 
the same results. 

5 E. A. DE FELIC~, Exper. 13, 373 (1957}. 
s A. J. GLAZKO, W. A. DILt., L. M. WOLF, and A. J. KAZENK0, 

J. Pharmacol. 118, 377 (1957). 
7 Preliminary aspects of this study were completed while the 

author was Ciba Fellow ill Pharmacology at Boston University 
School of Medicine, Currently the author is Professor of Biological 
Science at the New England College of Pharmacy. 


