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I n t r o d u c t i o n  

Mongolian gerbils (Meriones unguicula tus)  are uniquely  susceptible to 
exper imenta l  cerebral  infarction because  of the f requent  i nadequacy  of 
the circle of Willis, which  permits  induct ion  of cerebral  i schemia by  
unilateral c o m m o n  carotid artery ligation (13). 

Physiological  changes  of t r yp tophan  concent ra t ion  are k n o w n  to influ- 
ence brain indole metabo l i sm (4, 25, 19). No data are available regarding 
the behaviour  of indoles and  tyrosine in various brain areas of the Mongo-  
lian gerbil after al terat ion of food intake. Therefore  compara t ive  studies of 
the regional  dis t r ibut ion of t ryp tophan  (TRP), serotonin (5-HT), 5- 
hydroxy-indole-3-acet ic  acid (5-HIAA), and tyrosine (TYR), as well as on 
the effects of altered brain indole and tyrosine concent ra t ions  are of 
interest in studies of cerebral  infarct ion and in animal models  of metabol ic  
comata.  

Exper imenta l  data have shown pro found  alterations of neurot ransmi t -  
ter metabol i sm in these exper iments  (15, 16, 17). However,  evidence is 
lacking on possible differential responses  of various brain regions after 
ischemia or cerebral  infarction. Therefore, to elucidate the role of biogenic 
amines  in infarcted and non-infarcted brain regions, a detailed stereo- 
microscopical  dissect ion technique  is needed.  

Besides the impor tance  to rule out  the basal level of the indoles and 
tyrosine, in compar i son  with what  is k n o w n  f rom other  animals and man  
(2, 8, 9) the effect of an artificial amino acid mixture  high in L-valine and a 
protein rich diet on such values should  be determined.  This is of special 
interest  as a compet i t ion  be tween the large neutral  amino acids regarding 
an up take  across the b lood brain barrier has been shown by Wurtrnan  and 
F e r n s t r o m  (26). 

Moreover, an imbalance  of plasma amino acids is able to alter synthesis  
and  metabol i sm in neuro t ransmi t te r  sys tems (4, 8, 12, 25, 26). I n  the last 
years, special amino  acid compos i t ions  have been used for therapeut ical  
reasons to inf luence brain amino acids concent ra t ions  in exper imenta l  
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a n i m a l s  (6, 9) a n d  in  p a t i e n t s  w i t h  h e p a t i c  e n c e p h a l o p a t h y  (9, 11, 22, 25). 
T h e  a i m  of t h e  p r e s e n t  s t u d y  is to d e s c r i b e  t h e  r e g i o n a l  d i s t r i b u t i o n  of 
i ndo l e s  a n d  t y r o s i n e  in t h e  b r a i n  of  t h e  M o n g o l i a n  gerb i l ,  a n d  to e x a m i n e  
the  i n f l u e n c e  of an  a r t i f i c ia l  a n d  a p r o t e i n  r i c h  d i e t  on  t h e  l eve l s  of  t h e s e  
s u b s t a n c e s  in  p e r i p h e r a l  o r g a n s  a n d  v a r i o u s  r e g i o n s  of t h e  b r a i n  in  th i s  
spec ies .  

M a t e r i a l  a n d  m e t h o d s  

a) Groups of 20-25 Mongolian gerbils weighing 20-40 g were deprived of food for 
22 hours, while getting water ad  l ib i tum.  Animals were decapitated and brains were 
taken for further regional dissection in the early afternoon (2-4 pm). These animals 
were used as a fastened control group. 

b) Another  group of 25 animals was fed ad H b i t u m  for 22 hours with a parenteral 
nutrition, including high concentrations of L-valine. Every three hours each animal 
was fed ad libitum with the diet using a pipette. Artificial nutrition I contained L- 
leucine (0.061 M), 1-isoleucine (0.054 M), 1-valine (0.06 M), 1-arginine (0.034 M), 1- 
ornithine (0.030 M; as chloride and aspartate), sorbit (0.27 M), Na + (100 reVal), K § 
(10 reval), C1- (70.3 reval), acetate (47.4 mVal), aspartate (7 reval), malate 
(22.5 mVal) in water (1000 ml). 

The composit ion of this solution has been proposed for treatment of metabolic 
coma, as a favourable effect of similar amino acid mixtures has been shown in 
experimental  animals as well as in human patients with hepatic coma (6, 11, 22). 

c) The same experiment  as designed in part b) has been performed, except  that 
the concentration of L-valine has been increased to 0.49 moles/1 (artificial nutri- 
tion II). 

d) 25 Mongolian gerbils were fed ad l ibitum with a special diet containing 18% 
protein (RK 88, Kerber Futter). 

After decapitation, the brain was quickly removed, placed on a chilled plate and 
dissected with the aid of a stereomicroscope (magnification 15 to 40 times). Samples 
of the following regions were cut or punched out using a microknife or a 1 mm 
needle: cortex (frontal plus parietal), hemispheral  white matter plus corpus cal- 
losum; lenticular nuclei (nucleus caudatus, putamen and globus pallidus), thala- 
mus; hippocampus plus amygdaloid nucleus; cerebel lum (cortex, white matter and 
deep nuclei), nucl. dorsalis raphe of the pons including some adjacent parts of the 
formatio reticularis pontis; and the remaining parts of the ports and medulla. For  
recognizing the nuclei the help of various atlasses was obtained including those of 
Tigges  and S h a n t a  (23) and Z e m a n  and I n n e s  (28). The dissected samples were 
rapidly frozen at -30 ~ For the determination of indoles and tyrosine in brain areas 
it was necessary to pool samples of several animals (cerebellum 2, lenticular nuclei 
2-3, raphe + R.F. 2-3, hippocampus 3-4, rest of the bralnstem 2, frontal cortex 4, 
white matter 8). 

Tryptophan was measured according to Denek la ,  et al. (5). 5-HT and 5-HIAA 
were determined as described by Ashcros  (1) and tyrosine by the method of 
Waalkes  et al. (24). All values are given as mean _ S. D. 

R e s u l t s  

T R P ,  5-HT, 5 - H I A A  a n d  T Y R  w e r e  m e a s u r e d  in v a r i o u s  p e r i p h e r a l  
o r g a n s  of M o n g o l i a n  ge rb i l s  a f t e r  s h o r t  (4 hou r s )  a n d  p r o l o n g e d  (22 h o u r s )  
food  d e p r i v a t i o n .  T h e  l iver ,  lung ,  h e a r t  a n d  k i d n e y  s h o w e d  e s s e n t i a l l y  
u n i f o r m  c o n c e n t r a t i o n s  of  T R P  a n d  T Y R ,  w h i l e  t h e  5 -HT a n d  5 - H I A A  
leve l s  w e r e  h i g h e r  in  t h e  lung .  



T
ab

le
 1

. 
In

d
o

le
s 

an
d

 t
y

ro
si

n
e

 i
n

 v
ar

io
u

s 
o

rg
an

s 
o

f 
M

o
n

g
o

li
a

n
 g

er
b

il
s 

d
u

ri
n

g
 a

rt
if

ic
ia

l 
an

d
 p

ro
te

in
 r

ic
h

 n
u

tr
it

io
n

. 

T
R

P
 

5
-H

T
 

5
-H

IA
A

 
T

Y
R

 
O

rg
a

n
 

D
ie

ts
 

B
g/

g 
n

g
/g

 
n

g
/g

 
~

g
/g

 

L
iv

e
r 

4 
h

rs
. 

fa
st

e
d

 c
o

n
tr

o
ls

 (
5)

 
24

.2
 4

- 
2.

9 
50

 •
 

6.
1 

23
 4

- 
2.

2 
22

 h
rs

. 
fa

st
ed

 c
o

n
tr

o
ls

 (
10

) 
47

.0
 4

- 
3.

1"
) 

11
1 

4-
 

37
**

) 
20

 •
 

1.
8 

A
rt

if
ic

ia
l 

n
u

tr
it

io
n

 I
 (

10
) 

39
.5

 •
 

6.
5*

) 
32

 •
 

3
.1

')
 

20
 •

 
2.

0 
A

rt
if

ic
ia

l 
n

u
tr

it
io

n
 I

I 
(1

0)
 

40
.5

 4
- 

4.
7*

) +
+)

 
36

 4
- 

4.
7*

*)
 

17
 •

 
1.

9 
P

ro
te

in
 r

ic
h

 d
ie

t 
(1

0)
 

70
.5

 4
- 

9.
0*

) 
72

 •
 

8,
3*

) 
23

 4
- 

3.
0 

8.
5 

• 
0.

9 
9.

6 
4-

 2
.3

 
8.

6 
• 

2.
6 

5.
8 

• 
2.

2 
++

) 
22

.8
 4

- 
3.

6*
) 

L
u

n
g

 
4 

h
rs

. 
fa

st
ed

 c
o

n
tr

o
ls

 (
5)

 
21

.4
 4

- 
2.

2 
63

2 
• 

75
 

16
9 

4-
 3

2 
22

 h
rs

. 
fa

st
ed

 c
o

n
tr

o
ls

 (
10

) 
39

.9
 •

 
3.

6*
) 

82
2 

4-
 1

06
"*

) 
27

0 
4-

 1
5"

) 
A

rt
if

ic
ia

l 
n

u
tr

it
io

n
 I

 (
10

) 
29

.0
 4

- 
4.

6*
*)

 +
+)

 
46

7 
• 

73
**

) 
11

5 
• 

10
"*

) +
) 

A
rt

if
ic

ia
l 

n
u

tr
it

io
n

 I
I 

(1
0)

 
26

.5
 4

- 
5.

0 
++

) 
43

6 
• 

68
 

12
1 

4-
 1

8"
*)

 +
) 

P
ro

te
in

 r
ic

h
 d

ie
t 

(1
0)

 
58

.0
 _

 
9.

1"
) 

76
5 

4-
 1

04
 

25
9 

• 
33

**
) 

9.
8 

4-
 1

,9
 

6.
8 

• 
1.

7 
7.

2 
4-

 1
.8

 
7.

5 
4-

 1
.5

 
16

.6
 -

 
2.

0*
) 

H
ea

rt
 

4 
h

rs
. 

fa
st

e
d

 c
o

n
tr

o
ls

 (
5)

 
29

.0
 •

 
3.

1 
51

 •
 

3.
7 

39
 _

 
4.

1 
22

 h
rs

. 
fa

st
ed

 c
o

n
tr

o
ls

 (
10

) 
46

.6
 •

 
4.

4*
) 

13
7 

+
 

55
*)

 
55

 4
- 

3.
9*

*)
 

A
rt

if
ic

ia
l 

n
u

tr
it

io
n

 I
 (

10
) 

36
.5

 4
- 

4.
9*

) +
+)

 
38

 4
- 

3.
4*

) 
33

 •
 

2.
9 

A
rt

if
ic

ia
l 

n
u

tr
it

io
n

 I
I 

(1
0)

 
39

.8
 _

 
3.

4*
) 

40
 •

 
4.

1"
*)

 
31

 4
- 

2.
8 

P
ro

te
in

 r
ic

h
 d

ie
t 

(1
0)

 
58

.3
 4

- 
3.

1"
) 

48
 4

- 
2,

0 
39

 •
 

7.
2 

8.
2 

• 
1.

6 
5.

6 
4-

 1
,5

 
4.

8 
• 

1.
6"

) 
4,

3 
4-

 1
,0

")
 

11
.1

 •
 

1.
6"

*)
 

K
id

n
e

y
 

4 
h

rs
. 

fa
st

ed
 c

o
n

tr
o

ls
 (

5)
 

25
.2

 •
 

3.
0 

22
 h

rs
. 

fa
st

ed
 c

o
n

tr
o

ls
 (

10
) 

36
.0

 •
 

2.
4*

) 
A

rt
if

ic
ia

l 
n

u
tr

it
io

n
 I

 (
10

) 
29

.8
 •

 
3.

2 
++

) 
A

rt
if

ic
ia

l 
n

u
tr

it
io

n
 I

I 
(1

0)
 

36
.6

 4
- 

2.
6 

+
+

) 
P

ro
te

in
 r

ic
h

 d
ie

t 
(1

0)
 

67
.6

 •
 

6.
8*

) 

14
 +

 
1.

2 
44

 4
- 

12
 

10
.1

 •
 

2.
3 

19
 +

 
0.

9*
) 

35
 _

 
9 

13
.5

 _
_ 

1.
6 

15
 +

 
1.

7 
37

 •
 

1.
9 

10
.2

 •
 

0.
9 

17
 -

 
1.

3 
35

 +
 

2.
2 

7.
7 

4-
 1

.4
"*

) +
) 

17
 +

 
2,

3 
44

 •
 

6.
3 

13
.8

 •
 

2.
1 

N
u

m
b

e
r 

o
f 

an
al

y
si

s 
in

 p
a

re
n

th
e

se
s;

 
c

o
n

tr
o

l 
an

im
al

s 
h

a
d

 f
re

e 
ac

ce
ss

 t
o

 w
at

er
; 

th
e

 c
o

m
p

o
si

ti
o

n
 o

f 
th

e 
ar

ti
fi

ci
al

 n
u

tr
it

io
n

s 
I 

an
d

 I
I 

ar
e 

g
iv

e
n

 i
n

 t
h

e
 m

e
th

o
d

s 
se

ct
io

n
; 

p
ro

te
in

 r
ic

h
 d

ie
t 

c
o

n
ta

in
e

d
 1

8%
 p

ro
te

in
; 

T
R

P
 

5
-H

T
 

5
-H

IA
A

 
T

Y
R

 *)
 p

 
**

) p
 

++
) 

p 
+)
 p

 =
 

tr
y

p
to

p
h

a
n

 
=

 
5

-h
y

d
ro

x
y

tr
y

p
ta

m
in

e
 

=
 

5
-h

y
d

ro
x

y
in

d
o

le
-3

-a
ce

ti
c 

ac
id

 
=

 
ty

ro
si

n
e

 
<

 
0.

01
 

w
h

e
n

 c
o

m
p

a
re

d
 t

o
 

4 
h

rs
. 

fa
st

ed
 c

o
n

tr
o

ls
 

<
 

0.
05

 
w

h
e

n
 c

o
m

p
a

re
d

 t
o

 
4 

h
rs

. 
fa

st
ed

 c
o

n
tr

o
ls

 
<

 
0.

05
 

w
h

e
n

 c
o

m
p

a
re

d
 t

o
 2

2 
h

rs
. 

fa
st

ed
 c

o
n

tr
o

ls
 

<
 

0.
01

 
w

h
e

n
 c

o
m

p
a

re
d

 t
o

 2
2 

h
rs

. 
fa

st
e

d
 c

o
n

tr
o

ls
 

r i ha
 



Riederer, Regional  brain s tudies  on indoles  and tyrosine 97 

Food  depr ivat ion for 22 hours  led to a significant increase of T R P  in all 
organs when  compared  to the short  t e rm depr ived animals (table 1). An  
artificial nutr i t ion including the b ranched  chain amino acids with or 
wi thout  high concent ra t ions  of L-valine also increased control  levels 
(4 hours  deprivation) to a significant degree. Nutr i t ion of the animals with 
food high in proteins (18%) led to an even  fur ther  significant increase in 
TRP. 

�9 5-HT was increased significantly in the liver after ingest ion of prote in  
rich food, whereas  there were no significant alterations in the lung, heart  
and kidney.  A 22 hour  fast increased 5-HT in all organs, indicat ing an 
increased synthesis  of this biogenic  amine. Artificial nutr i t ion showed  a 
drop of 5-HT in liver, lung and hear t  when  compared  to the 4 hour  fast. 
This decrease  of 5-HT and the concomi tan t  decrease of TRP  indicate a 
dependence  of 5-HT synthesis  f rom TRP  concentrat ion.  

5-HIAA increased significantly in lung and heart  after a 22 hour  fast, 
but  did not  show any alterations in liver and kidney.  Artificial nutr i t ion 
showed a significant decrease of 5-HIAA only in the lung, which  is one of 
the peripheral  organs with highest  concent ra t ions  of 5-HT. After a prote in  
rich food intake 5-HIAA increased only in the lung. 

In  contrast  to the increase of T R P  after a long term fast TYR did not  
show any change.  Artificial nutri t ion, specially that  with high concentra-  
t ions of L-valine, reduced  TYR levels part icularly in the liver and the 
heart. The prote in  r ich diet led to a significant increase of TYR in liver, 
lung and  heart. 

Regional  dis tr ibut ions found for TRP,  5-HT, 5-HIAA and TYR demon-  
strated higher  values of TRP,  5-HT and 5-HIAA in the raphe/ret icular  
format ion system, w h e n  compared  to the other  brain areas. The lowest  
concent ra t ions  of 5-HT and 5-HIAA were measured  in the frontal  cor tex 
and white  mat ter  (table 2). It  is also shown that  long lasting food depriva- 
t ion increases T R P  in mos t  of the brain areas. On the contrary,  artificial 
nutr i t ion with b ranched  chain amino acids leads to a significant decrease 
in compar i son  to short  and long term fast in mos t  of the brain areas. 
Especially, those with serotoninergic  innervat ion were involved. 

However ,  5-HT and 5-HIAA only show little changes  in compar i son  to 
the short  term fast. After a 22 hour  food deprivat ion an artificial applica- 
tion or nutr i t ion with or wi thout  high concentra t ions  of L-valine results in 
slightly reduced  values in compar i son  to those  of the short  t e rm deprived 
animals, indicat ing a compet i t ion  of b ranched  chain and aromat ic  amino 
acids on up take  mechan i sms  across the blood brain barrier. However,  
compar ison  with the 22 hour  fast resul ted in a marked  reduct ion  of TRP,  5- 
HT, 5-HIAA and TYR in mos t  of the brain areas. 

Adminis t ra t ion  of protein rich food resulted in changes  of TRP,  5-HT, 
5-HIAA and TYR, which  are not  different f rom those of controls.  

D i s c u s s i o n  

The increases in regional brain concent ra t ions  of TRP,  5-HT and 5- 
HIAA after fastening are in good agreement  with previous f indings in the 
rat (4, 12, 19). I t  is suggested  that  food depr ivat ion results in higher  
concentra t ions  of plasma non  esterified fat ty acids (NEFA). N E F A  seem to 
increase by  a release of t issue lipase into p lasma which  hydrolyses  more  
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plasma glycerides.  These fat ty acids are s t rongly bound  to albumin.  There- 
fore an increase in N E F A  releases t ryp tophan  f rom a lbumin  sites thus 
increasing plasma free t r yp tophan  and hence  brain t ryptophan.  Moreover,  
an increase in brain 5-HIAA also could be observed in food depr ived rats 
(4). 

As a result  of adapt ive  responses  by  the liver to meals the circulation is 
protec ted  against  excessive changes  in the a m o u n t  of free amino acids 
enter ing the body. Exper imenta l  data led to the suggest ion that  a catabolic 
response  is finely adjusted to the amoun t  of amino acids entering the 
body. Moreover,  evidence exists for recycl ing of amino acids within 
organs like the liver (for review 18). These  exper imenta l  f indings could be 
an explanat ion for the data given in table 1, where  rather  small changes  in 
indoles and tyrosine could be observed after artificial nutr i t ion of Mongo- 
lian gerbils with amino acid mixtures  highly concent ra ted  with b ranched  
chain amino acids. 

Artificial nutr i t ion including high concent ra t ions  of L-valine resulted 
in small changes  of indoles and tyrosine in peripheral  organs,  but  TRP  and 
TYR values were lowered in brain areas. Brain levels of t ryp tophan  are 
suggested  to be dependen t  on the p lasma f ree- t ryptophan concent ra t ion  
(4), as well as on the balance of compe t ing  amino acids across the blood 
brain barrier (26, 27). As artificial nutr i t ion used in this s tudy  conta ined 
high concentra t ions  of b ranched  chain amino acids, part icularly L-valine, 
a decrease of t ryp tophan  and tyrosine in brain regions is suggested  to be 
the result of compet i t ion  for t ranspor t  sys tems (7, 8, 14, 25). However ,  the 
strong ant iserotoninergic  act ion of this amino acid mixture  cannot  be 
explained only by compet i t ion  of the large neutral  amino acids across 
blood-brain barrier. 5-HT decreases significantly part icularly in areas rich 
in serotoninergic neurons.  This decrease is more  p r o n o u n c e d  than  the 
drop of TRP. Therefore  an inhibit ion of the large neutral  amino acid 
uptake  at neuronal  sites is suggested.  

Evidence  for such a m e c h a n i s m  is also provided by exper iments  show- 
ing a s t rong inhibi tory action of leucine on serotonin synthesis  (10, 20, 26). 

Another  m e c h a n i s m  of action, over lapping these compet ing  effects, 
may  involve inhibit ion of t ransmit ter-synthesizing enzymes  by large neu- 
tral amino acids. In  fact, it could be shown by Carlsson et al. (3) that  high 
concentra t ions  of these amino acids inhibit  the synthesis  of 5-hydroxy-  
t ryptophan.  Thus  the fast drop of 5-HT after appl icat ion of high concentra-  
tions of b ranched  chain amino acids (table 2) and previous results on a 
beneficial t rea tment  of patients with metabol ic  encephalopathies  by L- 
valine plus parenteral  nutr i t ion (9, 11, 22) are likely to be dependen t  bo th  
on the compet i t ion  of amino acids across m e m b r a n e  structures (blood- 
brain barrier, neuronal)  a n d  on enzyme inhibition. 

Prote in  rich food intake did not  inf luence brain t ryp tophan  or tyrosine 
and had no effect on 5-HT metabol ism which  is in agreement  with f indings 
in rats by  W u r t m a n  (26). It  migh t  be that  the well-balanced composi t ion  of 
amino acids did not  allow an imbalance  in the up take  of single amino acids 
across blood-brain barrier. Fur ther  evidence for this derives f rom the 
results obtained from peripheral  organs which  show that  T R P  and TYR 
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i n c r e a s e  i n  a l l  o r g a n s  a f t e r  a p r o t e i n  r i c h  d i e t .  T h i s  e f f e c t  w a s  o b s e r v a b l e  
p a r t i c u l a r l y  i n  t h e  l i v e r  a n d  t h e  l u n g  a n d  w a s  l e s s  p r o n o u n c e d  i n  t h e  h e a r t  
a n d  t h e  k i d n e y .  

A c k n o w l e d g e m e n t :  
The  a u t h o r  is i n d e b t e d  to Prof .  Dr. K. Jellinger a n d  Dr. G. Reynolds, ( B e r n h a r d  

B a r o n  M e m o r i a l  R e s e a r c h  Labs. ,  Q u e e n  Cha r l o t t e ' s  Hospi ta l ,  L o n d o n )  for  v a l u a b l e  
d i scuss ion ,  Prof .  Schultis ( P f r i m m e r ,  E r l a n g e n )  for  p r o v i d i n g  a m i n o  ac id  m i x t u r e s ,  
and  Mrs. Fuchs  for  sec re ta r i a l  work.  

S u m m a r y  

U p  till  n o w  e v i d e n c e  is l a c k i n g  r e g a r d i n g  t h e  r eg iona l  d i s t r i b u t i o n  of indoles ,  
l ike t r y p t o p h a n  (TRP), s e r o t o n i n  (5-HT) a n d  5 - h y d r o x y i n d o l e a c e t i e  ac id  (5-HIAA) as 
we/) as t y ro s ine  (TYR) in t h e  b r a i n s  of Mongolian gerbi ls .  T h e r e f o r e  u s i n g  a 
m i c r o d i s s e c t i o n  t e c h n i q u e  a n d  poo l i ng  reg iona l  b r a i n  s amples ,  i t  c an  b e  s h o w n  t h a t  
t he re  is a r eg iona l  d i s t r i b u t i o n  of 5-HT a n d  5-HIAA in  t he  b r a i n  of M o n g o l i a n  ge rb i l s  
w h i c h  is h i g h e s t  in  t h e  r a p h e  + re t i cu la r  f o r m a t i o n  s y s t e m  fo l lowed  b y  t h e  r e s t  of 
the  b r a i n s t e m  a n d  l en t i cu l a r  nucle i .  A l o n g t e r m  fast  (22 hour s )  i n c r e a s e s  T R P  a n d  5- 
HIAA b u t  no t  5-HT, i n d i c a t i n g  a n  i nc r ea se  in the  t u r n o v e r  ra te  of 5-HT. B r a i n  TYR 
and  T R P  are  on ly  s l ight ly  i n c r e a s e d  af te r  a p r o t e i n  r i ch  diet ,  w h e r e a s  5-HT a n d  5- 
HIAA are  no t  c h a n g e d .  Art i f ic ia l  n u t r i t i o n  w i t h  a m i n o  ac id  m i x t u r e s  h i g h l y  c o n c e n -  
t r a t ed  w i t h  b r a n c h e d  c h a i n  a m i n o  ac ids  lead to a d e c r e a s e  of T Y R  a n d  T R P  as wel l  
as 5-HT a n d  5-HIAA. C o m p e t i n g  a m i n o  acid  as wel l  as i n h i b i t i o n  of 5-HT s y n t h e s i s  
is s u g g e s t e d  to b e  r e s p o n s i b l e  for  t h e s e  effects.  

M o n g o l i a n  ge rb i l s  s h o w  h i g h e r  b r a i n  va lues  of T R P  a n d  lower  ones  of TYR in  
c o m p a r i s o n  w i th  o t h e r  spec ies  of mice .  

In  p e r i p h e r a l  o rgans ,  spec ia l ly  in  t h e  l iver  a n d  lung,  s imi la r  e f fec ts  are  obse rva -  
ble. Howeve r ,  t he  c h a n g e s  a re  on ly  mi ld  in  c o m p a r i s o n  to t h a t  o b s e r v e d  in the  
b ra in .  Moreove r ,  TY R  a n d  T R P  are  s ign i f i can t ly  i n c r e a s e d  in  p e r i p h e r a l  o r g a n s  
af te r  a p r o t e i n  r i ch  diet .  

Zusammenfassung 

Die regionale Verteilung yon Indolen wie Tryptophan (TRP), Serotonin (5-HT) 
und 5-Hydroxyindol-3-essigs~ure (5-HIAA) sowie yon Tyrosin (TYR) wurde in 
Gehirnen yon mongoJischen Springm~usen untersucht. M/t Hilfe einer N//krosek- 
tionstechnik Bowie durch ,,Poolen" yon Gewebeproben war es mbglich, regionale 
Untersehiede speziell fiir 5-HT und 5-HIAA festzustellen, wobei die h6chsten We~e 
in Raphe + Formatio retieularis, restlichem Hirnstamm und Linsenkern meBbar 
waren. Ein 22sti~ndiger Nahrungsentzug resultierte in einem Anstieg yon TRP und 
5-HIA_A, nicht aber yon 5-HT, was auf eine gesteigerte Umsatzrate yon 5-HT 
hindeutet. 

Die Verabreichung einer proteinreichen Di~t f0hrs nur zu einem leichten 
Anstieg von TYR und TRP, 5-HT und 5-HIAA zeigen keine signifikanten Unter- 
schiede. Ern~hrung mit kdnstlichen Aminos~uregemischen, welche hohe Konzen- 
trat/onen yon verzweigtkettigen Aminos~uren enthielten, ergab einen signifikanten 
Abfall yon TYR und TRP, 5-HT und 5-HIAA. Die kompetitive Wechselwirkung der 
aromatischen und verzweigtkettigen Aminos~uren um die Transport- und Aufnah- 
memechanismen in das Gehirn sowie die Hemmung der 5-Hydroxytryptophansyn- 
these durch verzweigtkettige Aminos~iuren di~rften fflr die beobachteten Effekte 
v e r a n t w o r t l i c h  sein.  

M o n g o l i s c h e  S p r i n g m ~ u s e  w e i s e n  i m  G eh i r n ,  v e r g l i c h e n  m i t  a n d e r e n  M~use-  
a r ten ,  h 6 h e r e  K o n z e n t r a t i o n e n  a n  T R P  u n d  g e r i n g e r e  a n  T Y R  auf. 

I n  p e r i p h e r e n  Organen ,  spez ie l l  i n  L e b e r  u n d  L u n g e ,  w u r d e n  ~ h n l i c h e  Ergeb -  
n i sse  erzielt .  Die  U n t e r s e h i e d e  s i nd  a b e r  i m  V e r g l e i e h  z u m  G e h i r n  g e r i n g e r  ausge-  
pr~gt. P r o t e i n r e i c h e  Kos t  fikhrt i m  G e g e n s a t z  z u m  G e h i r n  zu e i n e m  st~irkeren 
A n s t i e g  y o n  T Y R  u n d  TRP .  
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