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Tabelte 

[ExPERIENTIA VOL, XV/5] 

Wirkungsdauer Histamingehatt btg/ml % des Normal- Pharmaka Dosis mg/kg h histamin- P 
gehaltes 

0,071 ::~: 0,0046 100 Normalplasma . . . . .  

.;~ther . . . . . . . . .  
Chloroform . . . . . . .  

Reserpin . . . . . . .  
Chlorpromazin . . . . .  
Numal . . . . . . . .  

Iproniazid . . . . . . .  
Amphetamin . . . . . .  
Mescalin . . . . . . . .  
LSD . . . . . . . . .  

1,0 
10,0 
0,1 

100,0 
5,0 

25,0 
2,0 

24 
3 
4 
2 

0,054 ± 0,0026 
0,068 :{- 0,0048 

0,081 i 0,0052 
0,088 ~ 0,0060 
0,078 :[: 0,0072 

0,102 ~ 0,0044 
0,080 i 0,0031 
0,066 :~::: 0,0121 
0,045 -[: 0,0052 

75 
95 

114 
125 
110 

144 
113 
92 
63 

< 0,001 
0,6 

0,001 
< 0,001 

0,02 

< 0,001 
< 0,001 

0,1-0,2 
< 0,001 

(+ 13%) zur  Folge;  eine H e m m w i r k u n g  auf die Amin-  
oxydase  ist unsicher.  Die beiden b e k a n n t e s t e n  P h a n t a s t i k a  
senken den P l a s m a h i s t a m i n g e h a l t :  Mescalin nur  wenig 
und  s ta t i s t i sch  n ich t  sicher,  aber  L S D  schon nach  2 h 
um 40% ! Dieser  Un te r sch ied  ist  vor  allem, vergl ichen mi t  
der  s ta rk  seda t iven  ~Virkung der  An tagon i s t en  Reserpin ,  
Chlorpromazin  und Numal ,  in te ressant ,  da  innerha lb  
dieser Gruppe  eine Parallel i tAt zwischen psych ischer  Wir-  
kung und His t amins to f fwechse l  bes teh t ,  was bei der  
Ka techo lamin-  und  Sero ton inf re i se tzung  bekann t l i ch  
n ich t  der  Fall  ist. 

I m m e r h i n  muss  b e t o n t  werden,  dass  die psycho-  
pharmakologischen  Ef fek te  aller u n t e r s u c h t e n  Stoffe 
keineswegs mi t  dem P la smageha l t  an H i s t amin  vergleich-  
bar  sind. Doch wissen wir fiber die Beeinf lussung der  Bil- 
dung, der  Fre ise tzung,  des f e r m e n t a t i v e n  Abbaus ,  der  
Ausscheidung des His tamins ,  wie auch fiber den zei t l ichen 
Verlauf und den Ort  dieser  Wi rkung  noch sehr  wenig. 

P. G. WASER und  M. ITZBICKt 

Pharmakologisches Inst i tut  der Universitdt Ziirich, 
9. Februar 1959. 

Summary  

The concent ra t ion  of h i s t amine  in p lasma  of ra t s  is 
changed by  inject ion of p s y c h o p h a r m a c o n s  as follows: 
decreased by  narcot ics  (ether,  chloroform) and  p h a n t a s t i c s  
(LSD, mescaline),  increased by  t ranqui l izers  (reserpine, 
chlorpromazine)  a hypno t i c  (numal) and  p s y c h o t o m i m e -  
tics (iproniacide, amphe tamine ) .  

P R O  L A B O R A T O R I O  

Apparatus for Spectrophotometric Microtitration 
Application to the Titration of Deuterohernin 

In  1955, we bui l t  a small  a p p a r a t u s  replacing the  
s t anda rd  cell ho lder  of a Beckman  s p e c t r o p h o t o m e t e r  
Mod. DU, which  allows c o n c o m i t a n t  m e a s u r e m e n t  of the  
ex t inc t ion  and  of the  pH.  A similiar a r r a n g e m e n t  has  been 
recent ly  described by  BoAz and  FORBES ~ for the  'Cary '  

1 H. E. BoAz and J. W. FORBES, Anal. Chem. 30, 456 (1958). 

recording  s p ec t ro p h o t o me t e r .  This  encouraged  us to pub-  
lish the  p resen t  note.  
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Fig. l .  Sketch o/the apparatus. The lock (made of brass) fits into the 
standard cell-holder eonipartnlent of a gecknlan DU spectrophoto- 
meter+ The lock carries: (t) the stirring motor, to which the cells 
(made o£ lucite) are attached; (2) a rubber stopper with the glass 
electrode and capillary from the micro.-buret; and (3) a rubber 
stopper with a calomel electrode connected to KCl-bridge. The elec- 
trodes are by Beckman. On top of the figure, the operation of the 
apparatus is schematically represented. For further explanations ef. 

the text. 

The  r equ i r emen t s  of s implic i ty ,  l igh t - t igh tness ,  and  
p ro t ec t i on  of del icate  c o m p o n e n t s  (glass e lec t rode  and  t ip  
of microbure t )  d e m a n d e d  a m i n i m u m  of moving  parts .  
The sample  and  reference cells, made  of lucite, are placed 
on top  of each o the r  and  are movable  in a ver t ica l  direct ion 
(Fig. 1). The glass e lect rode and the  capi l la ry  t ip  of the  
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0"200 mic robu re t  (an 'Agla '  syr inge f rom Borroughs-Wel lcome)  
r ema in  fixed. The calomel  e lect rode is connec ted  to the  
s ample  cell by  a piece of t ygon  tub ing  filled wi th  KCt g.l~ 
solut ion.  Liquid  connec t ion  be tween  th is  sa l t  br idge and 
t h e  sample  solut ion is m a d e  t h rough  smal l  holes in the  0.760 
lucite cell wall  p lugged wi th  co t ton  th read ,  St i r r ing is ac- 
compl i shed  by  a t i ny  propel ler  of pure  nickel, d r iven  by a Oq~O 
small  electric m o t o r  which  also serves  as a handle  for 
raising and  lowering the  two cells. ~ 0.120 

Measuremen t s  are made  as follows: the  appa ra tu s  is I 
r emoved  f rom the  s p e c t r o p h o t o m e t e r .  The reference cell ~ 0.100 t 
is d i sconnec ted  [screw (1)] and filled a t  (2) by  means  of a l 
syringe.  Af te r  closing (2) wi th  a t h r eaded  teflon plug, the  N 0.0~| 
cell is a t t a ched  again. Gas bubbles  collect in the  roof of the ¢~ 
cell. The KC1 bridge is now freed f rom air bubbles,  the  
par t s  reassembled ,  and checked for l ight leaks (black tape).  O'O6g~ 
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Fig. 2a. ~:Fhe difference between the absorption spectra of deuten)- 
heroin at pH 10-3 (borate buffer) and at pH 5"7 (acetate buffer) re- 
spectively [Deuterohemin] ~ 0'(}2 IIIM. The wavelengths 830 slid 

590 my. were chosen for the titration experiment. 
Abscissa: wavelength in mix; ordinate: arbitrary extincti(m units 

(difference values). 
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I:ig. 2b.-/l'he result of a typical speetroph{>tom{,trie micrt>titrati{m. 
Abscissa: p H. Ordinate: The difference of the extincti{m readings 
;It a maximum (59{1Ul~) and a miuimum (5:m nqx) of the diff{'ren('e 

spectra of Vig. 2.4. At/ ,  the heroin begins to precipitate. 
(1 values of pH aud ~l I". actually read (e{}rr. for dilution). 

the(wetical diss(wiatkm curve for pK 1~'81) and n 1. 
The points at pit values (}f >8  suggest a further pIl dependent 

reaction. 

Figure 213 shows the  resul t  of such a t i t ra t ion .  The p K  
value was found to  be 0.8 ~ 0-05 at  a high ionic s t r eng th .  

pK values reported for the replacement of the hydroxyl group 
associated with the heroin iron by a water molecule 

H e m i n  Al l thors  re ferences  

Protohemin I X 
Mesohemin 1X 
l)eutero- 

heroin 1 X 
Coprohemin I 

p 1( \Vaveh'ug£t h 

7.6  ? 
7,0 007 m[z 

6.8 590 530 m{x 
7.44 600 m V, 

,~ffA{'K all{l ( 'LARK 2 
('O\VGILL a,  ( 'LARK 3 

this paper 
CLARK a.  I)ERKINS 4 

Read ings  are m a d e  in 2 posi t ions  of the  cell holder,  as 
shown at  the  t op  of Figure  1. In  position A (at left) an ad- 
d i t ion of the  t i t r a t i ng  solut ion to the  sample  solut ion is 
made,  followed by  10-15 sec of st irr ing.  The pH of the  
sample  solut ion and  the  ex t inc t ion  of the  reference so- 
lut ion are measured  ( 'check '  posi t ion of the  spec t ropho to -  
meter) .  In  position B (at r ight)  the  ex t inc t ion  of the  
sample  solut ion is read,  whereupon  a new 'cycle '  is s t a r t ed .  

The assembly  was  used for t i t r a t i ng  d e u t e r o h e m i n  (de- 
a l ly l -p ro tohemin  IX) .  A difference s p e c t r u m  (Fig. 2A) 
showed the  two  wave leng ths  a t  which the  ex t inc t ions  of 
d e u t e r o h e m i n  at  p H  5,7 and at  p H  10.3 differ the  most ,  
name ly  530 m~z and  590 m~x. The s p e c t r o p h o t o m e t r i c  
t i t r a t ion  was therefore  carr ied out  a t  these  2 wave  lengths.  

Pure ,  recrysta l l ized d e u t e r o h e m i n  was ob ta ined  by 
hea t ing  p r o t o h e m i n  wi th  th ree  pa r t s  of resorcinol  a t  200 ° 
for 45 min and  recrys ta t t iz ing  the  crude  p roduc t  from 
w a r m  acet ic  acid and  NaC1. The crys ta ls  were dissolved in 
0.1 N. NaOH.  An appropr i a t e  w}lume of th is  solut ion was 
added  to  a buffer  con ta in ing  40 m M  of each of glycine, 
sod ium aceta te ,  d i sodium o r t h o p h o s p h a t e ,  sod ium barbi-  
tu ra te ,  sod ium c i t ra te ,  sod ium lactate ,  and  boric acid. 
P re l imina ry  tes t s  had  shown  t h a t  th is  buffer  has a good 
capac i ty  over  the  p H  range f rom 3 to  10. The micro- 
b u r e t t e  was filled wi th  N-H~SO4. The  sample  cell con- 
t a ined  1.60 ml  deu t e roheminbuf fe r  solution,  the  reference 
cell was filled wi th  freshly boiled dist i l led water .  

The Table  lists the results  of s imilar  e x p e r i m e n t s  wi th  
o the r  hemins ,  publ ished by CLARK el al. They  added  
al iquots  of alkaline heroin solutions to buffers  of known 
pI f  and measured  the  ex t inc t ion  of the  resul t ing solut ion 
at  the  wave leng ths  indicated.  

A .  C .  ~{AI£HLV* a n d  V .  IA£GALLAIS 

The .johnson Fomulation [or Medical Physics, University 
o/Pennsylvania, Philadelphia ( Pa), December 12, 195A'. 

Zusammen/assung 

Ein A p p a ra t  zur s p e k t r o p h o t o m e t r i s c h e n  T i t ra t ion  
kleiner S u b s t a n z m e n g e n  wird beschr iebem Er  e r laubt  (lie 
Messung von pH und op t i scher  1)ichte in e inem Arbei ts-  
gang und  ist st) kons t ru ie r t ,  dass  er in einen gew6hnl ichen  
B e c k m a n n - S p e k t r o p h o t o m e t e r  hincinpasst .  Als Beispiel 
wird die T i t ra t ion  von l)euteroh~imin beschr ieben .  1)er 
e rha l t ene  p K - W e r t  ist 6,8 ~: 0,05. 

2 j .  SIIA(;K ~ili(1 ~V. ~I. CLARK, J .  |)iol. ChoItl. 1"21, 113 (U317). 
3 R. ~V. COIV(iILL ;ltld ~V. ,~|. CLARK, J .  t}i{}l. Chen~. l g s ,  33 (I95"2}, 
4 W. M. CLARK and M. E. I'V.'RKINS, 3. biol. Chem. l,J5. ~;-13 (19lI}). 
* Present a(t(lress: Stat(,lls l(iittsk(qniska I.ab(}rat(}riunl, St(}ck+ 

holm (Sweden). 


