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b y  t he  o x i d a t i o n  of M P Z  oxa la t e  w i t h  30% h y d r o g e n  
peroxide.  T h e  M P Z  sul foxide  oxa la te  me l t ed  a t  208-210°C 
u n d e r  d e c o m p o s i t i o n  a n d  the  free base  m e l t e d  a t  93-94°C.  
I n f r a r e d  ana lys i s  s h o w e d  s t rong  a b s o r p t i o n  a t  9.82 tx 
w h i c h  ind ica tes  t h e  p resence  of a sul foxide group.  The  
U.V.  a b s o r p t i o n  cu rve  of t he  M P Z  sul foxide  base  in ab-  
so lu te  e t h a n o l  showed  m a x i m a  a t  242, 253-5, 277, 296.5, 
a n d  335 m~x, w h i c h  seems to  be  cha rac t e r i s t i c  for a m i n o -  
a l k y l p h e n o t h i a z i n e  sulfoxides.  T h e  M P Z  sul foxide  in 
aqueous  so lu t ion  (ace ta te  buf fe r  p H  5.6 acidi f ied w i t h  
sul fur ic  acid) showed  t he  s ame  m a x i m a  as  g iven  a b o v e  for 
t h e  m e t a b o l i t e  (Fig.). 

U r i n e  a n d  c o n c e n t r a t e d  e the rea l  e x t r a c t s  were also a n a -  
lysed b y  p a p e r  c h r o m a t o g r a p h y  ( W h a t m a n  I,  descend ing  
in (A) b u t a n o l - a c e t i c  ac id -wate r ,  4 0 : 1 0 : 5 0  a n d  (B) 
bu t ano l - c i t r i c  a c i d - w a t e r  on  p a p e r  t r e a t e d  w i t h  c i t r a t e  
buf fe r  p H  3.7, accord ing  to CURRY a n d  POWELLn). Spots  
were ident i f ied  (1) b y  U.V. i l luminat ionV of the  p a p e r  w i t h  
a f iuorescein  screen as b a c k g r o u n d  a n d  (2) b y  immers ion  
of t he  p a p e r  s t r ips  r a p i d l y  in  50% sulfur ic  acid s con-  
t a i n i n g  0 .25% ferric chlor ide,  wh ich  gives coloured  spots  
w i t h  a n u m b e r  of p h e n o t h i a z i n e  de r iva t ives .  T h e  sensi-  
t i v i t y  of b o t h  m e t h o d s  is a b o u t  1 ~g M P Z  per  cm"-. M P Z  
showed  RZ 0-83 in so lven t  (A) a n d  0.73 in so lven t  (]3) 
(mean  values) .  W i t h  ur ine  a n d  e the rea l  e x t r a c t s  f rom 
ur ine  of p a t i e n t s  t r e a t e d  w i t h  MPZ,  a m a i n  spot  w i t h  Rf  
0-69 in s o l v e n t  (A) a n d  0.45 in so lven t  (B) was  ob ta ined ,  
w h i c h  showed  U.V.  a b s o r p t i o n  a n d  t he  sul fur ic  acid 
reac t ion .  M P Z  sul foxide  s t a n d a r d  showed  iden t ica l  p rop-  
er t ies .  Af te r  e tu t ion  of the  spo t  in  s o l v e n t  (A) in 0.1 N 
sul fur ic  ac id  solut ion,  a U.V.  a b s o r p t i o n  c u r v e  iden t i ca l  
w i t h  t h a t  of t he  s y n t h e t i c  M P Z  sulfoxide,  was  o b t a i n e d .  

I n  add i t ion ,  a spo t  co r r e spond ing  to  M P Z  was o b t a i n e d  
in t he  two  so lven t s  M t h o u g h  t h e  i n t e n s i t y  var ied  in t he  
d i f f e r en t  cases. I n  genera l  i t  was  less i n t ense  t h a n  t he  
su l foxide  spot .  

Q u a n t i t a t i v e  ana lyses  b y  e x t r a c t i o n  3 a n d  U.V.  spec t re -  
p h o t o m e t r y  h a v e  s h o w n  t h a t  up  to one  t h i r d  of t he  M P Z  
dose g iven  is e l i m i n a t e d  in  t he  ur ine,  m a i n l y  as t he  sutf-  
oxide. 

A d d i t i o n a l  spots ,  showing  U.V.  a b s o r p t i o n  a n d  t he  
sulfur ic  acid reac t ion ,  were o b t a i n e d  w i t h  u r ine  in some 
cases. R f  va lues  were be low 0.3. 
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ANNA I~APPE, a n d  R. DAI4LBOS~ 

Clinical Chemical Laboratory and Department K I I ,  
Beckomberga Mental Hospital, Bromma (Sweden), and 
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Zusarnmen/assung 

Die A u s s c h e i d u n g  eines neuen  neuro lep t i s ch  w i r k s a m c n  
P h e n o t h i a z i n d e r i v a t e s  - Mopaz in  - i m  H a r n  wurde  
s p e k t r o p h o t o m e t r i s c h  n n d  p a p i e r c h r o m a t o g r a p h i s c h  un -  
t e r such t .  Als wich t igs t e s  A b b a u p r o d u k t  wurde  M e t h o x y -  
p r o m a z i n - s u t f o x y d  gefunden .  D a n e b e n  waren  u n v e r ~ n d e r -  
tes M e t h o x y p r o m a z i n  u n d  1-3 n i c h t  ident i f iz ie r te  A b b a u -  
p r o d u k t e  nachzuweisen .  Bei  den  Ie tz te ren  hande l ?  es s ich  
m6gt icherweise  u m  K o n j u g a t e .  

A. S. CURRY and H. POWF.LL, Nature 173, 1143 (1954). 
v L.-G. ALLGI~. N, Seand. J. elin. Lab. Invest. 9, 71 (1957). 

On the Possibil it ies of Estimating 
the Approximate Age of Macedonian Opium 

by Means of a Simple Clolour Reading 

I n  tile course  of the  work  o n  t h e  d i rec t  s p e c t r o p h o t o -  
met r ic  d e t e r m i n a t i o n  of o p i u m  or ig in  p e r f o r m e d  in th i s  
l a b o r a t o r y  ~, i t  has  been obse rved  t h a t  t he  yel low co lour  of 
the  buf fe red  w a t e r  e x t r a c t s  of va r ious  t y p e s  of o p i u m  was 
re la t ive ly  i n t ense  in old samples ,  whe reas  r e c e n t  s amples  
genera l ly  e x h i b i t e d  on ly  s l ight ly  co loured  ex t r ac t s .  F o r  
th is  reason,  a n  a t t e m p t  was m a d e  to  e x a m i n e  in  de ta i l  t h e  
r e l a t ionsh ip  b e t w e e n  t he  yel low co lour  of t he  e x t r a c t s  a n d  
the  y e a r  of p r o d u c t i o n  of samples  be long ing  to  a c e r t a i n  
o p i u m  type .  T h e  d e t e r m i n a t i o n  of the  a p p r o x i m a t e  y e a r  
of p r o d u c t i o n  of seized o p i u m  m a y  be  of g r e a t  i m p o r t a n c e  
in a successful  c a m p a i g n  aga in s t  the  illicit t raff ic  of 
narcot ics .  

The  p r e s e n t  r e p o r t  conce rns  t he  resu l t s  o b t a i n e d  b y  
e x a m i n i n g  41 s amp le s  of M a c e d o n i a n  o p i u m  (39 'Yugo- 
s lav ian  a n d  2 Bu lga r i an )  wh ich  were f rom 1 to 58 years  old. 
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Relationship of tile extinction values at .140 mix attd tile age of tile 
samples examined 

(Samples having the same values on both the ordinates, as well as 
those showing nearly the same extinction values, overlap each other 

and therefore cannot be separately distinguished.) 

The  fol lowing p rocedu re  was used :  25 m g  of a i r -dr ied  
pu lve r i zed  o p i u m  were r u b b e d  t h o r o u g h l y  for 1 ra in  in a 
m o r t a r  w i t h  1 d r o p  (0.05 ml) of s o d i u m  a c e t a t e - H C t  buf fe r  
b y  \ ¥a lpo l e  (pH 3.9). The rea f t e r ,  4-95 mI of t he  s ame  
buf fe r  were added ,  s t i r r i ng  be ing  c o n t i n u e d  for  3 ra in  a n d  
t h e  m i x t u r e  f i l tered.  T h e  e x t i n c t i o n  of t he  f i l t r a t e  was  
m e a s u r e d  a t  440 m pt w a v e l e n g t h ,  a g a i n s t  the  p u r e  buffer ,  on  
a J o b i n - Y v o n  'Maroc '  s p e c t r o p h o t o m e t e r ,  in 1 cm cells. 

I n  t h e  F i g u r e  t he  e x t i n c t i o n  r ead ings  o b t a i n e d  h a v e  
been  p l o t t e d  a g a i n s t  t h e  y e a r  of p roduc t ion .  F r o m  th i s  
d i ag ram,  a c e r t a i n  r e l a t i onsh ip  be tween  t he  e x t i n c t i o n  
m e a s u r e d  a n d  t he  age of o p i u m  m a y  be  observed .  Accord-  

1 Lj. GRLI( and J. PETRI~I(~, Farm. Glas. 1".', .187 (1956); United 
Nations document ST]SOA]SER. K/48 (1957). - Lj. GRLId, Acta 
pharm, jugosl. 7, 199 (1957); United Nations documents ST/SeA/ 
SER. K/54 (1957) arid s'r/SOA/SER. 1(/75 (1958). 
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ing to the results obtained,  the type  of op ium examined  
shows on ageing a marked tendency  towards increasing 
the  yellow colour of the  ext rac t .  

The nature  of the water-soluble yel low pigments ,  which 
occur ra ther  abundan t ly  especially in old opium, does no t  
seem to have  been studied in detai l  so far. In  order  to 
explain the  format ion of the  yel low p igment  dur ing  the  
storage of opium, the  in tensi ty  of the colour  of a n u m b e r  
of extracts  belonging to different  op ium types has been 
compared with the results of the  corresponding samples,  
obtained by means of our  me thod  of direct  u l t rav io le t  
absorption spec t rophotomet ry  ~. I t  has been observed t h a t  
the intensely coloured samples of several  types  of opium 
were par t icular ly  dist inguished by  a high rat io  E280/E~90, 
obtained by  our  first ex t rac t ion  procedure,  whereas  mos t  
of the  samples having only  sl ightly coloured ex t rac t s  ex-  
hibited ra ther  low values of the  same ext inc t ion  ratio.  
As previously s ta ted  ~, this  rat io is main ly  affected by  the  
quan t i ty  of meconic acid, being in reverse re la t ion wi th  
the conten t  of this cons t i tuen t  in opium.  Consequent ly ,  
a decreased content  of meconic acid could be considered in 
general to be a character is t ic  of intensely coloured ex t rac t s  
of old opium. 

In  our opinion, an increased q u a n t i t y  of yel low p igments  
might  be related to some ex ten t  to the parallel  decrease of 
the meconic acid con ten t  in op ium af ter  longer  storage. 
At  present,  we are no t  able to explain in detai l  the  possible 
par t ic ipat ion of the meconic acid molecule  in the  process 
of forming the yellow pigments.  However ,  the 7-pyrone 
ring of meconic acid could possibly be considered as a com- 
ponent  of the s t ructure  of a number  of widely  d is t r ibuted 
natura l  pigments  of the  f lavone group. As is known,  the  
format ion of these p igments  in plants  has  not  been ex-  
plained so far in a sa t is factory  way.  

I t  is obvious tha t  var ious  condit ions of s torage of op ium 
(temperature,  light, humidi ty)  ,~11 affect  to a cer ta in  
degree the  format ion of the yellow colour observed.  How-  
ever, i t  should be ment ioned tha t  only  slight differences in 
colour have been found be tween  the  ex t rac t s  p repared  
from the  surface and those from the  inner  pa r t  of the  old 
opium cakes examined,  which were exposed to l ight  for 
more than  30 years. 

Some prel iminary examina t ions  have  shown t h a t  t he  
age of some o ther  types of opium (Iranian,  Turkish) could 
also be established in a similar way. However ,  i t  is to be 
expected tha t  var ious types  of opium would give ra ther  
different results due to the  differences in the i r  con ten t  of 
meconic acid and other  organic const i tuents .  Therefore,  
such age determinat ions  should be considered as rel iable 
only if performed wi th  opium of known origin, by  means  
of a procedure tested and found suitable for the type  con- 
cerned. 

The procedure used in this paper  is to be regarded as a 
prel iminary one, even if applied only to the Macedonian 
opium. By calculat ing the results on a d ry  basis and by  
using a be t ter  me thod  for the  ex t rac t ion  {in order  to  avoid  
the absorpt ion of pigments  on the insoluble substances),  
one will undoubted ly  obta in  more exac t  and reliable 
results. 
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Rdsumd 

L' in tens i t6  de la colorat ion j aune  des ex t ra i t s  aqueux 
tamponn6s  d ' op ium mac6donien est d i r ec t emen t  h6e 
l '~ge de l 'opium,  ce qui  pe rme t  d '6valuer  approx imat ive-  
men t  l 'ann6e de la p roduc t ion  de cet  op ium par  un proc6d6 
color im6tr ique tr6s simple.  L ' acc ro i ssement  de la teneur 
en p igments  jaunes  semble  4tre accompagn6 d 'une  dimi- 
nu t ion  parall61e de l 'acide mfcon ique  au cours du vieil- 
l i ssement  de l 'opium.  

N o i s e  Induced  C o n v u l s i o n s  in Mice  

In  the pas t  two decades considerable effort  has been 
expended  in a t t e m p t s  to define the  physiological  and/or  
psychological  basis under ly ing  audiogenic  seizure suscepti- 
b i l i ty  in animals.  Much of the  earl ier  l i te ra ture  through 
1946 has been reviewed by FINGER 1, Recent ly ,  BEVAN 2 
has reviewed research f rom 1947 to 1954. 

Dur ing  the  course of our  s tudies on noise stress effects in 
animals  3 i t  was repea ted ly  observed t h a t  mice which  were 
presumed seizure-resis tant  would enter  into a v iolent  
running  phase followed by  a clonic or  c lonic- tonic  con- 
vuls ion when  exposed to h igh  in tens i ty  noise. This  occurred 
more  f requent ly  wi th  intense high f requency  noise ex- 
posure than  wi th  intense low f requency  noise. Despite  
the  fact  t h a t  there  is no sa t i s fac tory  exp lana t ion  of the 
seizure t r igger ing mechanism,  a n u m b e r  of invest igators  
adhere  to a hypothes is  advanced  by  MORGAN et al. ~ which 
main ta ins  tha t  the  convuls ion is the  resul t  of excessive 
aud i to ry  s t imula t ion  which effects overexe i ta t ion  of 
aud i to ry  centers  wi th  a resu l tan t  spread into ad jacent  
moto r  centers.  Such an in te rp re ta t ion  implies  t h a t  the 
audiogenic-seizure m a y  be a normal  physiological  response 
to a sound s t imulus  which exceeds the  sensory threshold 
of the  aud i to ry  center.  If  one accepts  the  possibi l i ty  t ha t  
sound induced convuls ions  are  not  a mani fes ta t ion  of 
some inherent  physiological  defect,  i t  should be possible to 
use this abnorma l  behavior  response as an endpoin t  for 
assessing an animM's  l imits  of aud i to ry  sensi t ivi ty .  I t  is 
w i th  this in mind t h a t  the  present  s t udy  was ini t ia ted.  

The  animals  used came from two l abora to ry  strains of 
mongre l  Swiss albino mice or iginal ly  developed by  FRINGS 
et aL ~: one showing a high incidence of  convuls ions  when 
exposed to noise (110 db, 10-20 kc) b u t  no fatali t ies,  and 
the  o ther  showing no convuls ive  response to noise. In  the 
present  inves t iga t ion  only  the  l a t t e r  (seizure-resistant) 
mice were used. 

Mice were selected a t  r andom from labora to ry  cages and 
exposed to one of three  noise s i tua t ions :  (a) noise of mod- 
era te  in tens i ty  in the  high f requency  range (110 db, 
10-20 kc), (b) intense low f requency  noise (135 db, 
300-4800 cps), and (c) intense h igh  f requency noise (132 db, 
2-40 kc). Each  mouse was expbsed once for a dura t ion  of 
1 min and the  behav iora l  responses recorded especially 
wi th  respect  to the  type  of seizure elicited, i.e. running,  
clonic, or  elonic-tonic.  

x F. W. FINGER, Psychol. Bull. 41, 201 (1947). 
W. BEVAN, Psychol. Bull. 49, 473 (1955). 

3 These studies were aided in part by the Aero Medical'Laboratory, 
"Wright Air Development Center, Wright-Patterson Air Force Base 
under contract AF 33(616)-2505. This is paper No. 2349 in the 
Journal Series of the Pennsylvania Agricultural Experiment Station. 

C, T. MORGAN and H, WALDI~L~kN, J. Con'tp. Psyehol. 31, 1 (I9,11). 
5 H. FRINGS and .~l. FRINGS, Behavior 5, 305 (1955). 


