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serotoninS,  7,8. Since se ro ton in  and  norep inephr ine  pene-  
t r a t e  t he  b lood -b ra in  ba r r i e r  wi th  difficulty, t he i r  pre-  
cursors,  DL-5 -hyd roxy - t ryp tophan  (5-HTP, California 
B iochemica l  Research)  and  DL-2,4-dioxyphenylalanine 
( D O P A - H o f f m a n n - L a  Roche) ,  were used. 

Treatment .~ 

(1) Pentobarb i ta l  P. 18 
(2) 5-HTP + P. 18 

(3) DOPA + P. 18 

(4) 5 - H T P +  DOPA 
+ P .  18 

Table I I  

Sleeping P-value 
time (min) 

33 4- 2.9 
50 4- 3-7 

36 4- 2-5 

(1)-(2) 0.01 > P > 0 . 0 0 1  
(4}-(2) 0 . 0 5 > P > 0 . 0 2  
(1)-(3) N. S. 
(4)-(3) N. S. 

39 4- 3.0 (1)-(4) N. S. 

5-HTP 50 mg/kg and DOPA 20 mg/kg were injected intraperitone- 
ally 30 rain before the injection of pentobarbital 50 mg/kg. Room 

temperature (22-23 ° C) 

F e m a l e  swiss mice  of t he  average  weight  of 20 g were 
i n j ec t ed  i. p. w i t h  5 - H T P  or D O P A  (dissolved in distil led 
wate r )  30 m i n  before  t he  a d m i n i s t r a t i o n  of pen toba rb i t a l  
(50 m g / k g  i .p . )  or  h e x o b a r b i t a l  (80 mg/kg  i .p . ) .  The 
s leeping t ime  was de t e rmined ,  b y  observ ing  the  dura t ion  
of t he  loss of r i gh t i ng  reflex. 

The  resu l t s  o b t a i n e d  are  s u m m a r i z e d  in Tables  I and  II .  

I t  was  o b s e r v e d  t h a t  5 - H T P  po ten t i a t e s  b o t h  pento-  
b a r b i t a l  a n d  h e x o b a r b i t a l .  On  t he  con t r a ry  DOPA,  at  the  
c o n c e n t r a t i o n  tes ted ,  d id  no t  affect  the  b a r b i t u r a t e  sleep- 
ing t ime,  b u t  comple t e ly  reversed the  po ten t i a t ion  in- 
duced  b y  5 -HTP.  These  resul t s  do no t  necessarly imply 
ar~ a n t a g o n i s m  b e t w e e n  no rep inephr ine  and  serotonin.  
R e c e n t  d a t a  showed  t h a t  D O P A  and  5 -HTP compete  for 
the  deca rboxy la se  enzyme(s)  9. Assuming  t h a t  serotonin  
is r espons ib le  for t he  b a r b i t u r a t e  increased act iv i ty ,  t he  
obse rved  a n t a g o n i s m  could be in te rp re ta  ted as a decrease 
in t he  f o r m a t i o n  of se ro ton in  in the  presence of DOPA. 
On t h e  o t h e r  h a n d ,  if s e ro ton in  po ten t i a t e s  b a r b i t u r a t e  
ac t ion  b y  a pe r iphe ra l  effect, t he  an tagon i sm observed 
w i t h  D O P A  could  be  exp la ined  on  the  basis  of the  known 
a n t a g o n i s m  b e t w e e n  se ro ton in  and  norepinephr ine  ~0. 
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Riassunto 

R e c e n t e m e n t e  ~ s t a t a  f o r m u l a t a  l ' ipotesi  c h e l a  5-idrossi- 
t r i p t a m i n a  e la n o r a d r e n a l i n a  agiscano come media tor i  a 
livello del  S.N.C. I r i su l t a t i  o t t e n u t i  dal l 'A,  d imos t rano  
che la d ioss i f en i l a l an ina  pub  an tagonizzare  il potenzia-  
m e n t o  del la  na rcos i  b a r b i t u r i c a  i ndo t to  dal 5-idrossi- 
t r i p t a f ano .  

7 p. FORNAROLI and M. KOLLER, II Farmaco, cd. sci. 9, 546 (1954). 
s F. N. FASTIER, Exper. 12, 351 (1956). 
9 A. YuwIn~R, E. GELLER, and S. EDUS0S, Arch. Biochem. Bio- 

phys. 80, 162 (1958). 
10 It  should be also recalled that a potentiation between serotonin 

and norepinephrine has been observed n. 
n R. MEIER, T. TRIPOD, and E. Wmz, Arch. int. Pharmacodyn 

109, 55 (1957). 
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Immunological Unresponsiveness in Chickens 
Induced by Human 7-Globulin 

Many  au t h o r s  x have  repor ted  the  supress ion  of the  im- 
m u n e  response in fetal  a n d  new-born  r a b b i t s  due  to ex- 
cessive a m o u n t s  of foreign p ro te in  an t igens  in jec ted  in to  
animals .  Recent ly ,  WOLFE el al. 2 succeeded in p roduc ing  
immunolog ica l  unrespons iveness  in newly  h a t c h e d  chick-  
ens  b y  in jec t ing  t h e m  wi th  bov ine  se rum a l b u m i n .  T h e  
presen t  repor t  deals wi th  the  a n t i b o d y  p r o d u c t i o n  in 
chickens  following in ject ions  of h u m a n  7-globul in  in to  
embryos  and  in fan t  animals .  

Rhode  Is land  Red emb ry o s  an d  chicks were used in 
the  exper iments .  Chicken emb ry o s  of Group  I were in t r a -  
venous ly  in jec ted  on  the  12 th d a y  of i n c u b a t i o n  w i th  
16 mg  of h u m a n  ?-globul in  (HGG),  followed b y  a r e s t  
unt i l  the  s ix th  week of age. h l f a n t  chicks  of G r o u p  I I  
received subcu taneous ly  e ight  in jec t ions  of H'GG (16 mg[  
injection).  F i rs t  in jec t ion was g iven  one d ay  a f t e r  h a t c h -  
ing and  o t h e r  in ject ions  in f lmr-day in te rva l s  un t i l  t he  
32nd d ay  of p o s t n a t a l  life. G r o u p  l l I  of un in j ec t ed  ch icks  
served as control .  W h e n  the  e x p e r i m e n t a l  an i ma l s  of all 
groups were 42 days  old, t hey  were inocu la ted  wi th  40 m g  
of HGG. Contro l  bleedings were pe r fo rmed  in the  s ix th  
week of age pr ior  to  the  in jec t ion  of 40 mg  of HGG,  an d  
the  t e s t  bleedings seven  days  a f t e r  H G G  had  been  ad-  
minis t red .  All sera  were t es ted  on the  same d ay  to avo id  
va r i a t ion  in t i te rs  a. The  an ima l s  of the  G r o u p  I I  a n d  
Group  I I I  were fu r the r  t r e a t ed  wi th  H G G  (40 mg /  
injection).  The  an imal s  were h a t c h e d  and  m a i n t a i n e d  in 
our  labora tory .  

A n t i - h u m a n  globul in  a n t i b o d y  in ch icken  sera  was de-  
t e rmined  by  Coombs a n t i - h u m a n  globul in  t echn ique ,  l i ed  
cells from a single donor  of group A, c l ) E / c D E  were used. 
A 5-% suspension was p r epa red  in 10 ml of an  a n t i - D + E  
serum di luted 1:50. The  same a n t i s e r u m  an d  the  same  
di lu t ion was used t h r o u g h o u t  the  expe r imen t .  The  incu-  
ba t ion  was 60 mi n  a t  37°C. The  sensi t ized cells were 
washed three  t imes  in sal ine an d  a 2-% suspens ion  was 
prepared.  The ch icken  sera  were m a d e  up  in serial  dou-  
bling di lu t ions  an d  d i s t r i bu t ed  in 0.05 wf lume in t u b e s  
(7 × 45 ram). To each  t ube  0.05 ml  of sens i t ized  red  cell 
suspension was added  an d  al lowed to s t a n d  for 2 h a t  
37°C. The resul ts  were read  microscopical ly  on  t h e  slide. 
Paral le l  series of d i lu ted  ch icken  sera  were se t  up  for t h e  
de t e rmina t ion  of he te roagglu t in ins .  Nonsens i t i zed  A, 
c D E / c D E  red cells were used as an t igen .  

The  Table  records the  resul t s  o b t a i n e d  w i th  ch i cken  
sera af te r  the  in jec t ion  of 40 mg of HGG.  Cont ro l  b leed ing  
sera of all th ree  groups  of chicks,  o b t a i n e d  pr ior  to  t h e  
in ject ion of 40 mg  of HGG, were also tes ted ,  us ing  b o t h  
sensit ized and  nonsens i t ized  red cells. B u t  t h e y  h a v e  
shown only  the  ac t i v i t y  of he te ro -agg lu t in ins  a n d  n o t  
the  ac t iv i ty  of a n t i - h u m a n  globul in  an t i body .  

These resul ts  ind ica te  t h a t  ch ickens  wh ich  rece ived  
several  in jec t ions  of H G G  in the  ear ly  per iod  of p o s t n a t a l  
life p roduced  a n t i b o d y  a t  a m u c h  lower level, w h e n  as- 
sayed on the  7th d ay  a f t e r  the  cha l leng ing  in jec t ion .  In  
the  13 th week, the  a n t i b o d y  p roduc t ion  reached  the  level  
of the  cont ro l  group,  t e s ted  in the  s e v e n t h  week of age. 

I R. HANAN and J. OVAMA, J. Imnnmol. 73, 49 (I'354). - F.J. 
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DER and J. M. l)vnEar, Brit. J. exp. Path. ag, 515 (1955). - R.T. 
SmTU and R. A. BRIDGES, Transpl. Bull. 3, 1,15 (1956). 

g H. R. WOLFE, C. TEm'~tas, A. Mm.:LLER, and S. RmBEL, 
J. Immu,lol. 79, 147 (1957). - C. H. "l'l.:MPg.r.ts, H. R. WOLFE, and 
A. MUELLER, Brit. J. exp. Path. 39, 32:1, :128 0958). 
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Preliminary treatment 

Group I 
Single i.v. injection of 16 mg HGG 

(12-days embryos) 

Group II 
Eight  s. c. injection of 16 mg oil 

HGG each a t  age 1-32 days 

Group I I I  
None (control) 

10 

10 

12 

Age, 6 weeks 

One injection 
of 40 mg 

HGG 

One injection 
of 40 mg 

HGG 

One injection 
of 40 mg 

HGG 

Range 

64-512 

16-64 

64-512 

Age, 7 weeks 

Mean -~ SE 

217,6 i 50,25 

40 _q_ 6,54 

2 1 3 , 3 ± 4 5 , 8 6  

Range 

"64-512 

128 1024 

Age, 18 weeks 

Mean ~ SE 

234 :k 52,7 

298 ~ 72,33 

* Nine chicks tested 

A single in j ec t ion  of an t i gen  g iven  to 12-days  old e m b r y o s  
h a d  no effect  on  t he  l a t t e r  i m m u n e  response.  Th i s  d a t a  
seems to s u p p o r t  t h e  v iew of SIMONSEN 4 t h a t  t h e  d a y  of 
i n j ec t ion  m a y  be of s ignif icance for r e d u c t i o n  of i m m u n o -  
logical respons iveness .  

B. D. JANKOVId a n d  K. ISAKOVId 

Microbiological Institute, Belgrade University, School o/ 
Pharmacy, Belgrade (Yugoslavia), May 8, 7959. 

Zusammen[assung 

W i e d e r h o l t e  I n j e k t i o n e n  v o n  m e n s c h l i c h e m  7-Globu l in  
in de r  e r s t en  N a c h g e b u r t s p e r i o d e ,  f t ih r te  bei  K t i cken  zu 
i m m u n o l o g i s c h e r  To le ranz  gegeni iber  d iesem Ant igen .  

* M. SIMONSEN, Acta path. mierobiol, seand. 39, 21 (1956). 

C h o l i n e s t e r a s e  i n  H u m a n  S a l i v a r y  G l a n d s  

In  case of t u m o u r  in or n e a r  t he  s a l i va ry  g lands ,  sur-  
gical r e m o v a l  of t h e  t u m o u r  a n d  s u r r o u n d i n g  g l a n d u l a r  
t issue is t he  s t a n d a r d  t r e a t m e n t .  A d v a n t a g e  of th i s  fac t  
was t a k e n  to  o b t a i n  f resh h u m a n  sa l i va ry  g l a n d  t i ssue  for 
e s t i m a t i o n  of cho l ines te rase  ac t iv i ty .  P rev ious ly ,  t he  c a t  
s u b m a x i l l a r y  a n d  p a r o t i d  g land  (STR6MBLAD 1) h a v e  been  
found  to  c o n t a i n  cho l ines te rase .  

Methods. Only  a p p a r e n t l y  h e a l t h y  t i ssue  was  used ;  
the  t u m o u r  was cu t  off w i t h  a wide marg in .  The  t i ssue  
was carefu l ly  c leaned,  washed  in saline,  weighed,  m i n c e d  
w i th  scissors, a n d  g r o u n d  in a glass h o m o g e n i z e r  w i t h  
Krebs '  b i c a r b o n a t e - R i n g e r .  The  v o l u m e  in ml  was t h e n  
b r o u g h t  u p  to  f ive t imes  t h e  we igh t  of t he  t i ssue  in g. 

The  cho l ines te rase  e s t i m a t i o n s  were m a d e  m a n o -  
me t r i ca l ly  us ing  \ V a r b u r g  flasks of c o n v e n t i o n a l  shape  
a n d  size. The  m a i n  c o m p a r t m e n t  c o n t a i n e d  0-2 ml  of t h e  
h o m o g e n a t e  and  1-5 ml  of K r e b s '  b i c a r b o n a t e - R i n g e r  
solut ion.  The  subs t r a t e s ,  in  t he  side b u l b  in 0.3 ml, were 
ace ty lchol ine ,  m e t h a c h o t i n e ,  or  benzoy lcho l ine  in con-  
c e n t r a t i o n s  g iv ing  f inal  r eac t ion  mola r i t i e s  of 0.011, 0.035, 
and  0.290, respect ively .  The  s u b s t r a t e s  were added  a f t e r  

1 B. C. R. STROMBLAD, Acta physiol, scan& gl, 118 (1957). 

15 mi n  of t e m p e r a t u r e  equ i l ib ra t ion .  The  gas was N s wi th  
5 %  CO 2 a n d  t h e  t e m p e r a t u r e  37 ° C. R e a d i n g s  were  t a k e n  
e v e r y  5 ra in  for  40 rain.  In  all  e x p e r i m e n t s ,  a t h e r m o -  
b a r o m e t e r  a n d  e n z y m e  b l a n k  were used. Correc t ions  were 
m a d e  for ch an g es  in  these  f lasks  a n d  for n o n - e n z y m i c  
hydro lys i s .  All e s t i m a t i o n s  were m a d e  in dup l i ca te .  The  
a c t i v i t y  was expressed  in ~zl CO s e v o l v e d / 3 0  m i n / g  of 
t issue. 

In  some e x p e r i m e n t s ,  a sma l l  v o l u m e  of eser ine  sali- 
cy la t e  g iv ing  a r eac t ion  m i x t u r e  m o l a r i t y  of 3.63 × 10 -° 
was  t i pped  in to  t h e  m a i n  c h a m b e r  25 mi n  a f t e r  e s t i m a t i o n  
h a d  begun .  T h e  CO s e v o l u t i o n  was a l m o s t  comple t e ly  
abo l i shed  an d  t h i s  was  t a k e n  as ev idence  t h a t  t h e  reac t ions  
s t u d i ed  were enzymic  b r e a k d o w n  of chol ine  esters .  

Table 

Parot id  glands 

Submaxil lary 
glands 

Acetylcholine Methacholine Benzoylcholine 

/ ~ 1335 ~:: 97"7 
(n = 8) 

t 
9 1035 :t: 64"8 

(n = 8) 

j d" 1463 ± 294: 
(n = 6) 

I 9 1183 
(~ = 3) 

493 ± 49 
(n -- 7) 
405 ± 30 
(n = 5) 
573 :t: 28,6 
(n = 5) 
388 
(n = 3) 

75 ± 233 
(n = 6) 
70 ± 20.0 
(n = 5) 

133 ± 26.9 
(n = 5) 

50 
(n = 3) 

Results and Discussion. T h e  h u m a n  p a r o t i d  a n d  sub- 
m a x i l l a r y  g l ands  showed  a m o d e r a t e l y  h igh  chol ines te rase  
a c t i v i t y  (see Table) .  T h e  a c t i v i t y  w i t h  ace ty lcho l ine  and 
m e t h a c h o l i n e  was m u c h  h ighe r  t h a n  w i t h  benzoylchol ine ,  
in  f ac t  in  some cases no  en zy mi c  sp l i t t i ng  of benzoyl-  
chol ine  was found.  T h e  s u b s t r a t e  c o n c e n t r a t i o n - a c t i v i t y  
cu rve  showed  a n  a l m o s t  r egu la r  be l l - shaped  form. Thus  
t h e  cho l ines t e ra se  in  t h e  h u m a n  s a l i v a r y  g l ands  is ma in ly  
t rue  cho l ines t e ra se  (ace ty lchol ine  es terase) .  T h e  same is 
t r u e  for c a t  g l ands  (STROMBLAD 1). 

T h e  ace ty l cho l ine  sp l i t t i ng  a c t i v i t y  was h i g h e r  for 
ma le  p a r o t i d s  t h a n  for female  pa ro t i d s  w h e n  analyzed 
w i t h  S t u d e n t ' s  t - tes t  ( P  < 0.05). W h e n  t h e  acetyl- 
cho l ine - sp l i t t i ng  a c t i v i t y  of ma le  a n d  female  g lands  was 
p l o t t e d  ag a i n s t  t h e  age of t h e  pa t i en t s ,  a co r re l a t ion  was 
found  for females  b e t w e e n  age a n d  a c t i v i t y  (r = 0.807, 
P < 0-01). No such  close co r re l a t ion  could  be  demon-  
s t r a t e d  for the  male  p a ro t i d  glands .  Ana lys i s  of var iance 


