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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 
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I t  was found that  only one of 42 mice exposed to mod- 
erately intense high frequency noise experienced a violent 
running type seizure. This was not followed by a ctonic or 
clonic-tonic convulsion. Of the mice that  were exposed to 
intense noise at relatively low frequencies six out of 
84 mice experienced seizures. This increase is not statis- 
tically significant indicating that  the acoustic pressure 
level is not  as important  as the frequency with respect to 
seizure.induction. With  intense high frequency noise 14 of 
52 mice went into seizures. This increase in the incidence 
of convulsions is significant at the 0.01% level of con- 
fidence using the chi square test. I t  was further noticed 
that only with intense high frequency noise was the 
running phase characteristically followed by a clonic or 
clonic-tonic convulsion. 

These results are graphically summarized in the 
Figure where the incidence of convulsions {irrespective of 
the type) is expressed in %. 

25 

Intensity: 
Frequency: 

numbers of mice 
n-42 n-84 n-52 

moderate, 110 db high, 135 db high, 13~ db 
high, 10-20 ke low, 300-4800 cps high, '2-40 kc 

Description of Noise Stimulus 

Incidence of convulsions in a 'seizure resistant' mouse strain exposed 
to three different noise situations. 

One may  conclude from these data  that  the threshold 
for seizure induction by noise appears to be lower at high 
frequencies. This is in agreement with reports that  the 
optimum auditory sensitivity of laboratory rodents lies 
somewhere between 12-25 kc ~. I t  further emphasizes the 
need for the accurate specification of the intensity and 
frequency of the sound stimulus in studies which involve 
the use oI so caUed seizure susceptible and seizure resistant 
mouse strains. 

A. ANTHONY and B. MARKS 

Department o/ Zoology and Entomology, The Pennsyl- 
vania State University, University 2~ark (Pa.), April 2d, 
1959. 

Zusammen/assung 

Es wird die Anzahl der Krampfanf/ille bestimmt,  die 
dutch intensiven niederfrequenten (135 db, 300-4800 Hz) 
und hochfrequenten (132 db, 2-40 kHz) Schalt bei Miiusen 
ausgel6st werden. Die Krampfschwelle ist bei hohen 
Frequenzen wesentlich geringer als bei niedrigen. Dieses 
Ergebnis s t immt mit  Berichten, dass die optimale Sensiti- 
vit/~t yon Nagetieren bei 12-25 kHz liegt, iiberein. 

H. FRINGS and M. FRz~'GS, J. Acoust. Soc. Amer. Z4, 163 (t952). 

Action de la Ps i l ocyb ine  
sur le cerveau du lapin 

Le principe actif du champignon hallucinog~ne Psilo- 
cybe mexicana Helm a 6t6 isol6 sous forme cristalline sous 
le nora de Psilocybine et identifi6 comme 6rant un d6riv6 
indolique phosphor6, susceptible de produire Ies m6mes 
effets psychotropes chez l 'homme que te champignon lui- 
m~me 1,2. It pr6sente sur l 'organe isol6 un faible antago- 
nisme k l'6gard de la S6rotonine. Chez te lapin 6veilM, il 
produit  (1-3 mg/kg par injection intraveineuse) une 
mydriase, tachycardie, tachypn6e, 616vation de la tempd- 
rature et m~me de la glyc6mie. Le comportement soma- 
tique pr6sente peu de signes d'excitation, voire mSme une 
certaine tranquillit6. L'activit6 61ectrique c6r6brale du 
lapin curaris6 montre un syndrome d'dveil, avec dis- 
parition des spindles et des ondes lentes. Chez le chat,  les 
r6flexes spinaux sent le plus souvent augment6s 3. Nous 
avons jug6 int6ressant de compl6ter nos investigations sur 
les stimulants centraux par une analyse 61ectrophS, sio- 
logique de Faction de ce d6riv6 indolique, qui aprbs d6- 
phosphorylisation, s'est av6rd dtre une 4-hydroxy-di- 
m6thyl- tryptamine 4 

2ddthode. La Psitocybine a ~t~ inject6e au lapin 6veilM 
aux doses de 1,5, 2, 2,25 et 5 mg/kg intravcineuses (lapins 
Nos 425, 427, 445, 451, 452, 454, 456). On a observ6 
simultan6ment le comportement visc6ral et somatique, 
ainsi que l 'activit6 ~lectrique du cerveau intact ou d~c6- 
r~br~ (cerveau isoM). L'action de la stimulation 61ectrique 
de la formation r~ticulde mdsencdphalique, du thalamus 
m~dian et lat6ral, de l 'hippocampe dorsal sur l 'activit~ du 
n6ocortex, du pal6ocortex hippocampique et du m6sodi- 
enc6phate a ~t6 enregistr~e avant  et apr6s la drogue. La 
documentation E E G  a 6t6 compl6t6e par une analyse 
oscillographique des potentiels 6voquds. 

Rdsultats. Dans la sphere v6gStative, on observe une 
mydriase, une 616ration prolong6e de la pression art~rielle 
(10 mm Hg apr~s 5 mg/kg), une bradycardie transitoire et 
une hyperpn6e prolong6e. Le comportement somatique 
se caract6rise k la fois par une certaine tranquillit6 et par 
une l~g~re hyperexcitabilit~ aux stimuli ext6rieurs (m~- 
chonnements, secousses musculaires, agitation 6pisodique). 

L ' E E G  montre un syndrome d'6veil complet, avee d6- 
synchronisation du n~ocortex~ moteur et somesth6sique, 
disparition des spindles et des ondes lentes, en m~me 
temps qu'une synchronisation du pal~ocortex hippo- 
campique, du noyau caud6, du thalamus, voire m6me de 
la formation r6ticul~e m6senc6phalique et du cortex visuel 
(Fig. la, b). Ce syndrome d'6veil ddbute peu apr6s Fin- 
jection; il a t teint  un maximum entre 30 et 90 rain. Dans 
l 'hippocampe et le thalamus, les activit6s synchronis~es 
alternent patrols avec des activit6s moins synchronis~es 
ou m6me d6synchronis6es. Apr6s ddc~r6bration intercolli- 
culaire, l ' injection intraveineuse de Psilocybine (2 mg/kg) 
d6veloppe encore un faible syndrome d'6veil: d6synchro- 
nisation du n6ocortex, raccourcissement des spindles, 
synchronisation fugace de l 'hippocampe et  du thalamus 
(Fig. 1~). 

Les potentiels 6voqu6s dans le cortex somesth6sique par 
stimulation d 'un syst~me afferent sp6cifique (Noyau 

1 A. HOFMANN, R. HEI.~t, A. BRACKet H. t{OBEL, Exper. 14, 107 
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A. HOF.~A~, A. FRnv, H. OTT, Tm PETRZ[LKA et F. TROXLER, 
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