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Les r t s u l t a t s  que  nous  a v o n s  o b t e n u s  son t  rassembMs 
d a n s  les T a b l e a u x  I e t  I I  d a n s  lesquels  nous  a v o n s  fa i t  
f igurer,  ~ t i t r e  de compa r a i s on ,  les va leu r s  o b t e n u e s  p a r  
BLANC e t  al. t* sur  la  l a c t o t r a n s f e r r i n e  e t  p a r  SCHULTZE e t  
al.  ~ su r  la  t r ans fe r r ine .  I l s  p e u v e n t  ~tre r6sum6s de la  
man i~re  s u i v a n t e :  

(1) L a  c o m p o s i t i o n  en  glucides  e t  en  ac ides  amin6s  de  la  
l a c t o t r a n s f e r r i n e  e t  de la t r a n s f e r r i n e  h u m a i n e s  p r6sen te  
des diff6rences  s ignif ieat ives .  E n  out re ,  la t r a n s f e r r i n e  
poss~de la va l ine  en  pos i t ion  N - t e r m i n a l e  c o m m e  l ' a v a i e n t  
d6jh d 6 m o n t r 6  PUTNAM 2 s  ERIKSSON et  al. 2g e t  SCHULTZE 
e t  al. 30, t a n d i s  q n e  nous  n ' a v o n s  pas  mis  ell 6v idence  
d ' ac ide  amin~  N - t e r m i n a l  d a n s  la l ac to t r ans fe r r ine .  

Ces r6 su l t a t s  e x p t i q u e n t  la sp6cificitd i m m u n o l o g i q u e  de  
la  l a c t o t r a n s f e r r i n e  3,9,x2,~4. I1 e s t  i n t t r e s s a n t ,  ~ ce t  6gard,  
de  sou l igner  que  GORDON, GROVES e t  BASCH 31 pa r -  
v i e n n e n t  ~ la  m~me  conc lus ion  ~ p r o p o s  de la l a c t o t r a n s -  
f e r r ine  e t  de  la t r a n s f e r r i n e  bov ines .  

(2) D a n s  u n  p r e m i e r  t r a v a i l  ~3, n o u s  a v i o n s  d~ t e rmin6  la  
c o m p o s i t i o n  en  acides  amin*s  de  la l a c t o t r a n s f e r r i n e  p a r  
la m ~ t h o d e  des D N P - a m i n o a e i d e s  de  LEVY 33 e t  les r6- 
s u l t a t s  que  nous  a v i o n s  o b t e n u s  6 t a i e n t  les s u i v a n t s  (en 
moles  d ' a m i n o - a c i d e s  p a r  mole de  l a c t o t r a n s f e r r i n e ) :  
acide a s p a r t i q u e  92, acide  g l u t a m i q u e  76, a rg in ine  53, 
h i s t i d i n e  16, lysine 51, a l an ine  95, 1/, cys t ine  30, glyco- 
colle 72, leucine e t  isoleucine 96, p h 6 n y l a l a n i n e  36, p ro l ine  
43, s6r ine 60, t h r 6 o n i n e  37, ty ros ine  9, va l ine  61. On vo i t  
que ,  p o u r  la  p l u p a r t  des  amino-ac ides ,  les r~su l t a t s  fourn is  
p a r  les m 6 t h o d e s  de  LEVY, d ' u n e  p a r t ,  e t  de  MOORE e t  
STEIN, d ' a u t r e  pa r t ,  s e n t  t r~s  vois ins ,  ma i s  qu ' i l  ex i s t e  
c e p e n d a n t  d ' i m p o r t a n t e s  diff6rences  p o u r  ce r t a in s  d ' e n t r e  
eux,  c o m m e  l ' ac ide  a spa r t i que ,  l ' a l an ine ,  le glycocolle,  la 
va l ine  et ,  p r i n c i p a l e m e n t ,  la ty ros ine .  Ces anoma l i e s  
p e u v e n t  s ' exp l i que r  p a r  l ' impe r f ec t i on  de  la  m ~ t h o d e  de 
LEVY, 

D'autre part, les r6sultats que nous a fournis l'applica- 
tion de la m~thode de MOORE et SIreN ~ la d~termination 

de la compos i t i on  en  amino-ac ides  de la  l a c t o t r a n s f e r r i n e  
e t  de la t r a n s f e r r i n e  s e n t  p r a t i q u e m e n t  i den t iques  k ceux,  
r e s p e c t i v e m e n t ,  de BLANC et  al. X4 e t  de  SCHULTZE e t  
al. ~7. 

Summary .  A c o m p a r a t i v e  s t u d y  of h u m a n  l ac to t r ans f e r -  
r in  a n d  t r a n s f e r r i n  h a s  b e e n  m a d e  w i t h  r e spec t  to  s u g a r  
a n d  a m i n o  acid  compos i t ion .  T h e  a u t h o r s  conc lude  t h a t  
t h e r e  are s ign i f i can t  d i f ferences  b e t w e e n  b o t h  t y p e s  of 
g lycopro te ids ,  wh ich  con f i rm  the  speci f ic i ty  of l a c t o t r a n s -  
fe r r in  p rev ious ly  d e m o n s t r a t e d  b y  phys i co -chemica l  a n d  
i m m u n o l o g i c a l  analysis .  
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Evidence  for a Direct  Act ion  of M o n a m t n e s  on 
the Chick Central  N e r v o u s  S y s t e m  

The  presence  of t h e  b l o o d - b r a i n  b a r r i e r  p r e v e n t s  t he  
e n t r y  of s ign i f i can t  a m o u n t s  of s y s t e m a t i c a l l y  i n j ec t ed  
biogenic  a m i n e s  ( n o r e p i n e p h r i n e  a n d  se ro ton in)  i n to  t h e  
b r a i n  of m o s t  a d u l t  ve r tebra tes1 .2 ;  the re fo re  t h e  e luc ida-  
t i o n  of t h e  c e n t r a l  n e r v o u s  s y s t e m  (CNS) f u n c t i o n s  of 
these  a m i n e s  is d i f f icul t .  P r e s en t  concep t s  of t h e  f u n c t i o n s  
of t he  m o n a m i n e s  are based  p r i m a r i l y  u p o n  i nd i r ec t  
ev idence  o b t a i n e d  b y  a l t e r a t i o n  of t he  n o r m a l  indole-  a n d  
c a t e c h o l e - a m i n e  m e t a b o l i c  p a t h w a y s ,  r a t h e r  t h a n  b y  ob-  
s e r v a t i o n  of d i rec t  effects  of these  a m i n e s  on  t h e  CNS.  
The  y o u n g  ch ick  appea r s  to  be  a p r e p a r a t i o n  in w h i c h  the  
d i rec t  effects  of t he  m o n a m i n e s  on  t h e  CNS can  be  ob- 
se rved  s ince sys t emica l ly  a d m i n i s t e r e d  ca techole-  and  
indo le -amines  of pha rmaco l og i ca l  i m p o r t a n c e  a p p e a r  to  
t r a v e r s e  t he  b lood -b ra in  b a r r i e r  3,4. I n  sp i te  of th i s  im-  
m a t u r e  bar r ie r ,  t h e  CN S of t h e  ch ick  possesses  a d u l t  
cha rac t e r i s t i c s  a n d  r e sponds  to  n e u r o p h a r m a c o l o g i c a I  
agen t s  in  a m a n n e r  s imi la r  to  mos t  m a m m a l s  4. 

In  t he  p r e sen t  e x p e r i m e n t s ,  t he  e lec t r ica l  a c t i v i t y  of t he  
b r a i n  a n d  gross b e h a v i o r  were e x a m i n e d  pr io r  to, a n d  a f t e r  
t h e  a d m i n i s t r a t i o n  of, t he  va r ious  biogenic  amines  in o rde r  

to  p rov ide  d i rec t  ev idence  of t h e  p h a r m a c o l o g i c a l  effects  
of these  m o n a m i n e s .  These  e x p e r i m e n t s  were p e r f o r m e d  
on ove r  one h u n d r e d  u n r e s t r a i n e d ,  u n a n e s t h e t i z e d  chicks  
(5-14 d a y s  old).  E l e c t r o e n c e p h a l o g r a p h i c  (EEG)  record-  
ing e lec t rodes  5 were i m p l a n t e d  in t h e  co rpus  s t r i a t u m  of 
t he  ch ick  a n e s t h e t i z e d  w i t h  n i t r o u s  oxide.  Fo l lowing  re- 
c o v e r y  f rom the  anes thes i a ,  t h e  a n i m a l s  were  p laced  in a 
s o u n d  a t t e n u a t e d ,  b e h a v i o r a l  o b s e r v a t i o n  box.  B lood  
pressure  was m o n i t o r e d  in some of t h e  p r e p a r a t i o n s  6. T h e  
E E G  a n d  b e h a v i o r a l  effects  of t h e  indole-  a n d  ca techole-  
amines  a n d  t h e i r  p recursors  were e x a m i n e d .  

The  indoles  s t ud i ed  were 5 - h y d r o x y t r y p t a m i n e  (5-HT) 
a d m i n i s t e r e d  s u b c u t a n e o u s l y  as  t h e  c r ea t i n ine  su l fa te  
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complex, and the amino acid precursor 5-hydroxytrypto- 
phan (5-HTP) administered intraperitoneably. The 
studies confirm the reported observation that 5-HT, 
0.1-20 mg/kg, produces EEG and behavioral signs of 
sleep in young chicks 4,7 (Figure: 2, 3). After a latent 
period of 25 to 50 min, the amino acid precursor 5-HTP, 
50-180 mg/kg, produces EEG and behavioral signs of 
sleep similar to those induced by 5-HT (Figure: 2, 3) 
presumably via a metabolic conversion to 5-HT. These 
results (summarized in the Table) suggest that 5-HT does 
enter the CNS of the young chick and that these direct 
effects result in CNS depression. 

The catecholes examined were the amino acid precur- 
sor d-l, dihydroxyphenylalaninc (DOPA), dopamine 
hydrochloride (DA), and l-norepinephrine bitartrate 
(NE). Following a 10-20 rain latency, DOPA 50-300 
mg/kg i.p. produces an alert EEG; the animal is wide- 
eyed, nonvocal and akinetic (Figure : 4). A monamine 
oxidase inhibitor, iproniazid phosphate, 100 mg/kg i.p., 
administered 15 h before the experiment, prolongs the 
duration of the alerting effects of 50-100 mg/kg of 
DOPA to 3-4 times that  of comparable doses of DOPA 
alone. The latency of onset (10-20 min) and the poten- 
tiation of the effect by a monamine oxidase inhibitor, 
suggests tha t  an amine product and not DOPA produces 
the alerting effect. Higher doses of DOPA, 200-400 
mgm/kg i.p., administered to chicks pretreated with 
iproniazid, produces the same sequence of alerting effects 
but  after 30 min the EEG and behavior change to a 
sleep-like pattern. The biphasic effect of the higher doses 
of DOPA combined with iproniazid are similated by the 
administration of DA, 75-100 mgm/kg i.p. (Figure: 4-6). 
Following DA there is a rapid change in the EEG to an 
alert pat tern and the animal appears alert, nonvocal and 
akinetic; however, within 30 min EEG and behavioral 
patterns of sleep appear. After the administration of NE, 
0.05-4.0 mg/kg s.c., there is a rapid appearance of EEG 
and behavioral signs of sleep (Figure: 2, 3) in confirmation 
of previously reported studies 8,4,s. 

The results summarized in the Table suggest that in 
this preparation: (1) the arousal effects observed after 
DOPA result from a metabolic conversion of the precursor 
to DA; (2) the late depressive responses observed after  
DOPA (200-400 mg/kg) plus iproniazid, and also after the  
administration of DA alone, are probably caused by t h e  
synthesis and subsequent overflow of NE formed from 
the precursor DA; and finally, (3) that  as was noted with 
5-HT, both DA and NE introduced into the systemic cir- 
culation can enter the CNS of the young chick, sincethese 
amines produce effects that  are identical to, but more 
rapid in onset than, their respective amino acid precursors 
which are known to enter the brain. 

The effects noted following these amines cannot be ex-  
p l a i n e d  on the basis of a blood pressure effect. A previous 
s tudy in chicks clearly demonstrated that  the EEG and 
behavioral effects of systemically administered monamines 
are drug specific and not related to changes in the blood 
pressure B. Nor can these findings be attributed to a species 
difference since the central nervous system of the chick 
responds in a manner  similar to that  of the higher verte- 
brates to compounds such as amphetamine, chlorproma- 
zinc, and reserpine 4,s Administration of d-l, amphetamine 
sulfate, 2.5-10 mg/kg s.c., produces EEG and behavioral 
arousal in the young chick (Figure: 7). Prominent signs 
of EEG and behavioral depression are evident in the chick  
30 min after chlorpromazine hydrochloride, 25-100 
mgm/kg i.p., or reserpine phosphate, 1-10 mgm/kg i.p. 
(Figure: 8). In  the light of this evidence, a reinterpretation 
of the interaction of amphetamine, chlorpromazine, a n d  

reserpine with the biogenic amines is in order. Since NE 
induces EEG and behavioral sleep-like patterns, while 
amphetamine induces patterns of excitation, it does not 
seem likely that amphetamine is mimicking NE in the 
CNS. The centra l  e f fects  of NE and amphetamine have 
been demonstrated to be a n t a g o n i s t i c  to each other in the 
young chick s . This evidence plus the structural similarity 
of the two compounds suggest that  amphetamine may act 
v ia  a block of the depressive effect of endogenous NE in 
the CNS. 

Based mainly on peripheral and also indirectly o b t a i n e d  
CNS evidence, the central  ac t i ons  of c h l o r p r o m a z i n e  have 
been postulated to be due to a blocking action on NE in 

A posture 

% 

B EEG ~lsec 

i 

Postural and EEG responses in chicks. The chick outlines (A) are 
representative of the posture and the EEG tracings (B} observed 
during normal and drug induced responses. The EEG records are 
monopolar recordings from the hyperstriatum (reference electrode 
at the base of the comb). The postures outlined and the EEG 
tracings are representative of: (1) normal awake; (2) and (3) normal 
sleeping, or 30 rain after 5-hydroxytryptophan (5-HTP), or imme- 
diately after 5-hydroxytryptamine (5-HT), or norepinephriue (NE); 
(4) t/t h after dihydroxyphenylalanine (DOPA) or immediately fol- 
lowing dopamine (DA); (5) 15 rain after DA; (O} t/s h after DA; 
(7) following d,l-amphetamine sulfate; and (8) the depressive phase 
of either chlorpmmazine HCI or reserpine phosphate. See the text for 

respective doses of drug. 
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EEG and behavioral effects of the biogenic amines in the chick 

Substance Dose Injection EEG Behavior Remarks 
nlg/kg route pattern 

5-Hydroxytryptophan 50-280 i.p. Sleep Sleep-like Latency to onset (25-50 
rain) 

5-Hydroxytryptamine 0.1-20 s.c. Sleep Sleep-like Rapid onset (2 min) 

Dihydroxyphenylalanine 50-300 i.e. Alert Alert but Latency to onset (10 20 
akinetic rain) 

Dihydroxyphenylalanine 50-100 i.e. Alert Alert but Latency to onset 
(~0-50 rain). Duration 

+ Iproniazid~ akinetic 3-4 x DOPA alone 

Dihydroxyphenylalanine 200 400 i.p. Alert followed Alert followed Latency to onset 
(15-20 rain). Sleep-like 

+ Iproniazid • by sleep by sleep-like state 30 min after onset of 
alert EEG 

Dopamine 75-100 i.p. Alert followed Alert followed Rapid onset of arousal fol- 
by Meep by sleep-like lowed by sleep-like state 

after 30 rain 

Norepinephrine 0.05-4.0 s.c. Sleep Sleep-like Rapid onset (2 rain) 

Iproniazid PO,, 100 mg/kg i.p., 15 h pre-experiment. 

t he  CNS 9. The p re sen t  and  more  d i rec t  ev idence  ou t l ined  
in th is  s t u d y  does n o t  s u p p o r t  th is  concept ,  b u t  r a t he r  in- 
d ica tes  t h a t  ch lorpromazine  exer t s  CN S effects  by  mimick-  
ing or p o t e n t i a t i n g  t h e  ac t ion  of N E  and  p e r h a p s  o t h e r  
biogenic amines.  This  is s u b s t a n t i a t e d  in p a r t  by  the  close 
r e semblance  of the  chick response  to ch lo rp romaz ine  and  
the  N E  response,  or the  late effects  obse rved  a f te r  DA. 

The  ac t ion  of reserpine  has  been  p roposed  to  be 
m e d i a t e d  b y  the  b lockade  of m o n a m i n e  s torage  si tes 1°. 
The p re sen t  resul ts  suggest  t h a t  t he  reserpine  depress ion  
m a y  be caused  by  newly  syn thes i zed  and  u n b o u n d  N E  
or 5-HT overf lowing on recep to r  sites, since sys t emic  in- 
jec t ion  of N E  or 5-HT alone, or in combina t ion ,  p roduces  a 
s t a t e  of depress ion  t h a t  is s imilar  to  the  reserp ine  induced  
s ta te .  

In  s u m m a r y ,  th is  r epo r t  p resen t s  pha rmaco log ica l  
ev idence  t h a t :  (1) 5-HT, DA and  N E  appea r  to  e n t e r  t h e  
CNS of t he  young  chick;  (2) 5-HT and  N E  produce  E E G  
and  behav io ra l  p a t t e r n s  of s leep;  (3) DA or its p recursor  
D O P A  produce  an  ini t ial  akinesia,  plus E E G  a n d  be- 
hav iora l  signs of arousal .  These d i rec t  d a t a  are discussed 
in t e r m s  of a re -eva lua t ion  of several  mechan i sms  of ac- 
t ion  of the  p sycho t rop ic  drugs  whose  ac t ions  are bel ieved 
to  be m e d i a t e d  via  an in te rac t ion  wi th  t he  biogenic 
a m i n e s  n.  

Zusammen/assung. Pharmako log i sche  U n t e r s u c h u n g e n  
im Hinb l ick  auf eine eventue l le  SVechselwirkung yon  
p s y c h o t r o p e n  P h a r m a k a  und  b iogenen  Aminen  e rgaben :  
(1) of fenbares  E ind r ingen  von  5-HT, DA und  N E  in das  
Z e n t r a l n e r v e n s y s t e m  junger  Hi ihner .  (2) Sch la fcharak-  
te r i s t i sches  Ve rha l t en  yon  E E G  und  Verha l tensweise  nach  
Verabre ichung  von  5-HT und NE.  (3) A u f t r e t e n  der  
, a rousa l ) , -Charakter i s t ika  mi t  anf/ ingl icher  Akinese  im 
E E G  und  Verha l t en  nach  D o p a m i n -  oder  Dopazufuhr .  
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On the Presence of Mucopolysaccharide Material 
in the Labyrinthine Epithel ium of Chick Embryo 

in the First Moments  of Morphogenes is  

The morphogenes i s  of the  cupula  ampul la r i s  and  of the  
o to l i th ic  m e m b r a n e  is still  a s o m e w h a t  obscure  p rob l em 
in t he  d e v e l o p m e n t  of t he  m e m b r a n o u s  l aby r in th  1-5. 
Al ready  dur ing  the  course of p rev ious  s tudies ,  we have  
had  occasion to  classify t he  mucopo lysaccha r ides  t h a t  
en te r  in to  the  fo rma t ion  of these  s t ruc tu res  f rom the  h is to-  

chemica l  po in t  of view. Our inves t iga t ions  ~ b r o u g h t  to  
l ight  the  non -un i fo rm n a t u r e  of t h e  mucopo lysaccha r ide s  

1 W. KOLMER, Arch. Ohrenheilk. 116, 10 (1926). 
2 K. WITTMAACK, Arch. Ohr.-, Nas.- u. Kehlk.-Heilk. lld, 278 

(1926). 
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5 T. VILSTRUP, Ann. Otol. Rhinol. Lar. 59, 19 (1950). 
6 M. DE VINCENTIIS, F. MARMO, and G. MATERAZZI, Riv. Istochim. 
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