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Zusammen/assung. "vVerden Magenmuske ln  yon  H u n d  
und  F r o s c h  oder  F r o s ehhe rzmuske ln  bet  70°C W~irme 
d e n a t u r i e r t  und  auf  20°C abgeki ihl t ,  so zeigcn sie eine 
re la t ive  Vc'~trmekontraktion p ropor t iona l  zur  T e m p e r a t u r .  
Die auf fa t lends te  E r s c h e i n u n g  dieser  t ( o n t r a k t i o n  ist, 
dass  sic mi t  de r  Z u n a h m e  der  ini t ia ten Liinge zun immt ,  

und  zwar  e n t s p r e c h e n d  d e m  Verha t t en  der  K o n t r a k t i o n  
eines l ebenden  Muskels  bei  phys io togischer  Reizung.  

I.  SINGH 

Department o] Physiology, Medical College, Agra (India), 
August 27, 7952. 

Interaction Between 'Liquoid' (Sodium Polyan- 
etholsulphonate) and Lysozyme in the Immune 

Haemolytic Reaction 

A se rum depr ived  of one of t he  c o m p o n e n t s  of t he  
c o m p l e m e n t  (C') cons t i tu t e s  t he  so-called r eagen t  
(R):R1,  R~, R a and  Ra are  sera r espec t ive ly  lacking in 
C':, C'2, C'3 and  C'v The h a e m o l y t i c  ac t iv i ty  of a r eagen t  
is r e s to red  only  w h e n  the  C' componen t ,  in which  the  
r eagen t  is deficient ,  is added.  Several  m e t h o d s  are avail-  
able for ob ta in ing  r eagen t s ;  all of t h e m  are  more  or less 
diff icult  because of the  a n t i c o m p l e m e n t a r y  ac t iv i ty  
which  develops  in t he  se rum dur ing  the  t r e a t m e n t .  Once 
a good reagen t  is ob ta ined ,  i t  seems t h a t  only  the  add i t ion  
of the  app ropr i a t e  C' c o m p o n e n t  can  r econs t i tu t e  t he  
lyric  ac t iv i ty .  

In  t he  course of a s t u d y  on the  effect  of lysozyme on 
the  i m m u n e  haemoly t i c  react ion,  we obse rved  t h a t  th i s  
e n z y m e  in t he  presence  of ' L i q u o i d ' - - i n a c t i v a t e d  serum,  
in t he  form of R3, Iollowing HEIDELBERGI~R and  MIYL- 
I-ER a, induces  lysis of sensi t ized e r y t h r o c y t e s  (EA). The 
r eagen t  was  p r e p a r e d  by  add ing  0.30 ml  of a 1:1000 
solut ion of sod ium p o l y a n e t h o l s u l p h o n a t e  ( 'L iquoid '  
Roche)  in 0.9~/o NaC1 to  1 ml  of guinea  pig serum.  The 
m i x t u r e  was  incuba ted  a t  37°C for 15 rain, cooled and  
d i lu ted  wi th  4 ml  of verona l  buffer  (~{[AYER e t  al. ~). Fo r  
t he  p r e p a r a t i o n  of E A  and  the  m e t h o d s  of the  i m m u n e  
haemoly t i c  reac t ion  see PL~SClA e t  al. ~. The C'  a c t i v i t y  
was d e t e r m i n e d  b y  measur ing  the  H b  l ibera ted  f rom the  
red  cells a t  5410 A. The  Table  summar izes  t he  resul ts  ob-  
t a ined  w h e n  E A  and  R~ were  i n c u b a t e d  in t h e  presence  
of d i f fe ren t  a m o u n t s  of lysozyme.  

The  m e c h a n i s m  of such  an ac t iv i ty  b y  lysozyme was  
there fore  inves t iga ted  in  order  to  es tab l i sh  w h e t h e r  or  
no t  t he  e n z y m e  could be ident i f ied  wi th  t he  C' c o m p o n e n t  
i n a c t i v a t e d  b y  sod ium po lyane tho l su lphona te .  

R e d  cells p r e i n c u b a t e d  w i t h  guinea  pig se rum a t  0 °C, 
h a v i n g  f ixed C' : ,  C" 4 and  C'~ (EAC':,4,2) were  suspended  
in verona l  buf fe r  con ta in ing  0 .05M E D T A .  These  cells 
undergo  lysis only  w h e n  in c o n t a c t  w i t h  C'a wh ich  is t h e  
only  c o m p o n e n t  n o t  requ i r ing  Ca and  Mg ions for f ixat ion.  
The  add i t ion  of lysozyme to  EAC'~,a,2 does no t  p roduce  

Reactivation by lysozyme of lytie activity of R a (0,'2 ml of EA 
(1 • 109 cells]ml) + 0.g nil of R~ + 0.~ ml of lysozyme solution) 

b~g of lysozyme added Optical density at 5410 A 

0 O.OgO 
50 0.080 

100 0.100 
200 0,115 
300 0.350 
500 0,620" 

At complete lysis of the cells the optical density was 0.625. 

lysis of t h e  cells. On the  basis of these  results ,  t h e  pos-  
s ibi l i ty  of iden t i f i ca t ion  of lysozyme wi th  C' 3 was dis-  
carded.  

The  following expe r imen t s  were carr ied out  in order  to  
ver i fy  a second hypo thes i s  t h a t  t he  lys i s -promot ing  
power  of the  enzyme  could be due  to  the  fo rma t ion  of 
complexes  of lysozyme w i t h  the  'L iquoid '  p rev ious ly  
added  to  the  se rum as C'a i nac t iva t ing  agent .  I t  is well 
known  t h a t  lysozyme forms complexes  w i t h  subs t ances  
of d i f fe rent  chemical  n a t u r e  hav ing  in c o m m o n  the  
cha rac t e r  of being e lec t ronega t ive ly  charged  (CAsELLIa). 
i nh ib i t i on  of lysozyme by  su lphona t ed  macromolecu les  
has  also been  k n o w n  for a long t ime  (BERGAMINI and  
FPERRARI 5). 

In  the  p r e s e n t  case, t he  p h e n o m e n o n  descr ibed  above  
could be expla ined  as a r eac t iv i ty  of sod ium po lyane tho l -  
su lphona t e  h igher  for t he  enzyme  t h a n  for t he  p l a s m a  
pro te ins  of C's a c t i v i t y  furnished.  
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Fig. I. C" activity of guinea pig serum alone and variously treated. 
Ordinates: values of the optical density at 5410 A. Abseisses: mi of 
guinea pig serum. - . . . . .  serum treated with 'Liquoid'; o--o--o 
serum treated with the supernatant of a mixture containing 500 
[xg of 'Liquoid' and 100 lag of lysozyme; e - - o  • serum treated 
with the supernatant of a mixture containing 500 [zg of 'Liquoid' and 
300 txg of iysozyme; &--&--& serum treated with the supernatant 
of a mixture containing 500 [xg of 'Liquoid' and 400 ptg of lyso- 
zyme; ~--O--C3 serum treated with the supernatant of a mixture 
containing 500 [xg of 'Liquoid' and 500 [xg of lysozyme; e - - , - - o  
serum untreated. - The mixtures of the reactants were composed by 
0.g ml of EA and 0.2 ml of diluted serum after treatment with 

,Liquoid* or ,Liquoid,, + lisozyme. 
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It  has been possible to give an indirect demonstration 
of such an hypothesis. 

If a 1:500 solution of 'Liquoid' is mixed with equal 
volume (I ml) of a solution containing lysozyme and 
incubated for 30 mill at 37 °C a precipitate is formed in 
the tube. The clear supernatant  gives only partial  inacti- 
vation of complement when added to the guinea pig 
serum. The degree of inactivation of C' is lower the 
higher the amount  of lysozyme added to the solution of 
'Liquoid'. Figure 1 shows these results. 

I t  has also been demonstrated that  methyl-lysozyme 
(enzymatically inactive) and protamine sulphate act as 
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lysozyme in reactivating the haemolytic activity of the 
'Liquoid' treated serum. These substances, moreover, 
have a combining power higher than lysozyme. 

This study presented an opportunity to observe that  
lysozyme plays an aspecific action in its reconstituting 
haemolytic activity when mixed with a 'Liquoid' prepared 
reagent. The effect could be due to the formation of 
complexes with the 'Liquoid' previously fixed to the 
globulins of C' 8 activity furnished. Such an activity 
seems to be related to the basic property of lysozyme 
since other basic proteins act in the same way as lysozyme 
does. 

The possibility should also be considered that  a 
'Liquoid' prepared R.~ fails to indicate the real content 
of C' 3 when used for the titration of this component in a 
serum containing lysozyme. 

Riassunto. J~ stato osservato che il lisozima provoca 
lisi di emazie sensibilizzate in presenza di un rcagente 
per la titolazione di C'a, preparato con siero di cavia 
t rat ta to con 'Liquoid'. ~ stato studiato il meccanismo di 
tale azione ed ~ stato dimostrato che essa ~ dovuta alia 
formazione di complessi t r a i l  lisozima ed il 'Liquoid' 
fissato dalle globuline del~iero fornite di attivitA di C's. 
Tale azione del lisozima ~ indipendente dall 'attivit~ 
enzimatica in quanto anche il metil-lisozima ed il solfato 
di protamina provocano lo stesso fenomeno. 

G. CAVALLO, G. PONTIERI, and S. IMPERATO 

Fig. ~. Actioa of basic proteins to systems containing 0.~ ml EA + 
0.2 ml of 'Liquoid' prepared R~. Ordinates: values of the optical 
density at 5410 A. Abscisses: btg of added proteins.. . . . .  Lysozyme; 

0 - - -04  MethyI-lysozyme; A--A--A Protamine sulphate. 

Istituto di Patologia Generale, Universith di Napoli, and 
Istituto di Microbiologia, Universit~ di Pisa (Italy), 
July  24, 1962. 

Inter-Relations of the Effects of Pstlocybin on 
Subjective Sensation, Photopic Critical Frequency 
of Fusion, and Circulating Non-Esterified Fatty 

Acids 

Psilocybin (0-Phosphoryl- 4- Hydroxydimethyltrypt-  
amine), a hallucinogenic and psychotomimetic agent 
found in certain fungi of the genus Psilocybe has been 
synthesized. I t s  administration significantly alters bio- 
chemical, physiological, and psychological behavior. The 
study to be reported was designed to investigate inter- 
relations among some of these effects. 

The subjective elements of the Psilocybin syndrome 
include awareness of autonomic, perceptual, and general 
psychological changes. The autonomic effects are predom- 
inantly adrenergic; the perceptual effects commonly 
include distortions of color and detail and hallucination of 
color and form. T h e  general psychological response 
includes mild intoxication and changes in psychic func- 
tion that  resemble those of clinical functional psycho- 
pathology. The syndrome is not tha t  of a toxic delirium; 
memory and orientation are preserved. 

As Psilocybin so profoundly effects vision it seemed 
indicated to seek a neurophysiological correlate of this 
effect. TAKASHINA z has reported that  lysergic acid di- 
ethyl amide, a drug similar in effect to Psilocybin, 
significantly increases photopic CFF. CFF (critical fusion 
of frequency) may be defined as the minimal rate at 
which intermit tent  photic stimuli are perceived as con- 

tinuous illuminations. A pilot study as well as the study 
to be described demonstrate that Psilocybin also has 
such action. The existence of subjective visual changes 
and changes in CFF does not in itself demonstrate that  
these changes are related. They might reflect effects of a 
common process at psychological and physiological 
levels or they might reflect the effects of different basic 
processes. One method of ascertaining relations between 
two effects is to study' their times of onset, height, and 
diminution. Effects that  are temporally coincident are 
more likely to depend on a common underlying process 
than are changes that  occur at different intervals after 
drug administration. 

In  view of the predominantly adrenergic nature of the 
autonomic symptomatology it seemed of interest to 
study, directly or indirectly, changes in circulating epi- 
nephrine and nor-epinephrine after Psilocybin admini- 
stration. The direct assay of circulating epinephrine and 
nor-epinephrine is technically difficult and requires 
relatively large amount s  of blood (a problem if serial 
determinations are necessary). I t  has been demonstrated, 
however, that  circulating non-esterified or free fatty 
acids (FFA) vary with circulating catechol amines in a 
wide range of circumstances. Changes in circulating FFA 
are not specific to catechol amines. They depend on an 
intact  and responsive adrenal cortex, are elevated by 

t K. TArCASmNA, Psyehiat. Neurol. Japan 6~, 1745 (1960}. 


