
15.7.1973 Specialia 791 

Cyst inur ie  und  L - C y s t i n s t e i n b i l d u n g  b e i m  H u n d  

Die Cyst inur ie ,  eine e rb l iche  Stof fwechse lanomal ie ,  u n d  
die C y s t i n s t e i n b i l d u n g  is t  be t  Menschen  eine r e l a t i v  se l tene 
K r a n k h e i t .  E igene  U n t e r s u c h u n g e  n v o n  1564 Nierens te i -  
nen  ( S t a n d  30.8. 1972) m i t  Hi l fe  der  I R - S p e k t r o g r a p h i e  
h a b e n  ergeben,  dass  i n s g e s a m t  24 Ste ine  chemisch  aus  
L-Cystine z u s a m m e n g e s e t z t  s ind,  d .h .  die H/ iuf igke i t  der  
C y s t i n s t e i n b i l d u n g  b e t r u g  bet  unse r em K o l l e k t i v  1,53%. 
Obwoh l  diese K r a n k h e i t  se l ten  v o r k o m m t ,  k 6 n n e n  Genese 
u n d  Auf l6sung  yon  Cys t i n s t e inen  als Modell  fiir die E n t -  
wick lung  e iner  The rap i e  des S te in le idens  dienen,  da  die 
Vorg/inge bet  d iesen K r a n k h e i t s z u s t / i n d e n / i h n l i c h e n  Pr in -  
z ip ien  folgen. A m  Beispie l  der  Cys t in s t e inau f l6sung  lassen 
sich die c h e m i s c h e n  u n d  phys ika l i s chen  G r u n d l a g e n  der  
S te inauf l6sung  besonders  gu t  s tud ie ren ,  weil  es s ich bet  
den  Cys t in s t e inen  me i s t ens  u m  sehr  re ine  S t e i n b i l d u n g e n  
h a n d e l t  1. 

Von  In te resse  w/ire es deshalb ,  die expe r imen te l l e  Er -  
zeugung  yon  Cys t i n s t e inen  bet  Ver suchs t i e r en  zu probie-  
ten ,  oder  noch  besser  Tiere  zu suchen  bet  denen  eine Cy- 
s t inur ie  bzw. e ine Cys t in -Uro l i th i a s i s  vorIiegt.  F i i r  diesen 
Zweck w/ire die Z u s a m m e n a r b e i t  m i t  fret p r a k t i z i e r e n d e n  

Tier / t rz ten  oder  m i t  ve t e r in~ r -med iz in i s chen  Fak u l t ~ t en ,  
wo solche F~lte au f t auchen ,  unerl/~sslich. 

Methodik und Resultate. Bisher  w u r d e n  yon  uns  insge- 
s a m t  20 Steine,  die y o n  ve r sch i edenen  T i e r a r t e n  s t a m m e n ,  
i n f r a r o t - s p e k t r o g r a p h i s c h  u n t e r s u c h t  (15 Hunde ,  2 Stu-  
ten,  1 H a m m e l ,  1 R i n d  u n d  1 Maus).  Die gr6sste  A n z a h l  
w a r e n  Ste ine  y o n  H u n d e n ,  die o p e r a t i v  e n t f e r n t  wurden .  
Sie se tzen  sich vo rwiegend  aus  M a g n e s i u m - A m m o n i u m -  
P h o s p h a t  (bet in f iz ie r ten  Nieren)  u n d  Ca lc ium-Oxa la t  zu- 
s a m m e n .  

Bet  e inem 3j/ ihrigen Ri iden,  Rasse  Basse t  (23 kg  K6r-  
pergewicht) ,  wurde  r6n tgeno log i sch  ein B lasens t e in  Iest-  
gestel l t .  N a c h  o p e r a t i v e r  E n t f e r n u n g  k o n n t e  in f ra ro t -  
s p e k t r o g r a p h i s c h  nachgewiesen  werden,  dass  der  S te in  
chemisch  aus  L-Cyst in b e s t e h t  (Figur).  

Der  Cys t innachwe i s  im U r i n  m i t  Cys t inognos t  (Fa. 
Heyl ,  Berl in)  bzw. N a t r i u m - n i t r o p r u s s i d  war  ebenfa l ls  
posi t iv .  

P o s t - o p e r a t i v  wurde  als P r o p h y l a k t i k u m  Thio la  (e- 
Mercap to-prop iony l -g lyc in )  ve rabre ich t ,  u m  die L-Cystin- 
L6s l ichke i t  im U r i n  zu steigern,  d a m i t  die Rezidivh/ iuf ig-  
ke i t  r eduz ie r t  wird. 

Es  is t  a n z u n e h m e n ,  dass  d u t c h  s y s t e m a t i s c h e  Stoff-  
w e c h s e l u n t e r s u c h u n g e n  bet  Tieren,  speziel l  bet  H u n d e n  
v e r m u t l i c h  eine gr6ssere A n z a h l  yon  Tieren,  bet  denen  eine 
Cys t inur ie  v o r k o m m t ,  e n t d e c k t  werden  k6nn te .  Solehe 
Tiere s ind fiir das  S t u d i u m  ve r sch iedene r  wissenschaf t -  
I icher Prob leme,  insbesondere  ftir die Uro l i th ias i s  yon  
grosser  Bedeu tung .  

Summary. Cys t inu r i a  an d  L-Cyst ine l i th ias is ,  is a r a t h e r  
ra re  h e r e d i t a r y  m e t a b o l i c  disease in h u m a n  beings.  Due  to 
the  h i g h  p u r i t y  of L-Cyst ine s tones  fo rmed  in t h e  u r i n a r y  
t rac t ,  t h e y  can  serve as ideal  mode ls  for s tud ies  on  t h e  
chemica l  d i sso lu t ion  of k i d n e y  s tones  in  general .  B y  syste-  
m a t i c  examina t i ons ,  i t  is possible  to  f ind  for these  pur -  
poses, dogs in wh ich  a c y s t i n u r i a  is p resen t .  
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Der aus dem Rtiden operativ gewonnene L-Cystinstein, links: 
~tussere Sieht; rechts: Quersehnitt. Die weissen Stellen entstanden 
bet der Probeentnahme (Kern, mit mittlere und /iussere Schicht). 
Gewieht des Steins 1,6 g; L/inge 16 ram; Breite 10 mm; HShe 9 mm. 

1 G. KALLISTRATOS and G. MALORNY, Arzneimittel-Forsch. 22, 1434 
(1972). 

2 Herrn Prof. FORENBACHER, Vet. Med. Fakultfit der Universit/it 
Zagreb, danken wit fiir die l~bersendung yon Steinen, und Frau 
M. STOFFERS ftir die technisehe Mitarbeit. 

D i s t r i b u t i o n  of H i s t a m i n e  in 7 B r a i n  R e g i o n s  in 

The  cen t r a l  ac t ions  of h i s t a m i n e  (HT) I a n d  i ts  ca ta -  
bo l i tes  2, t o g e t h e r  w i t h  t he  n o n - h o m o g e n e o u s  regional  2 
and  subce l lu la r  4 loca l iza t ion  of t h e  a m i n e  in b r a i n  t issue, 
s u p p o r t  t he  idea  tha~  t h i s  s u b s t a n c e  ha s  a n e u r o t r a n s -  
m i t t e r  func t ion .  

The  t o t a l  H T  in  t he  whole  b r a i n  a n d  in 7 b r a i n  regions 
of severa l  species a n d  s t r a ins  has  been  d e t e r m i n e d  a f t e r  
pu r i f i ca t i on  w i t h  Cellex P and  s u b s e q u e n t  spect rof luoro-  
me t r i c  d e t e r m i n a t i o n .  I n  add i t ion ,  t he  H T  c o n t e n t  in  t h e  
s e d i m e n t  and  s u p e r n a t a n t  of h o m o g e n a t e s  of 7 b r a i n  

Different  Spec ie s  and S tra ins  of  M a m m a l s  

regions of the rat in isotonic medium has also been 
de te rmined .  

M. lVIONNIER and A. M. HATT, Experientia 25, 1297 (1969). 
2 R. J. MARCUS, W. D. WINTERS, ]~. ROBERTS and D. G. SIMONSEN, 

Neuropharmaeology 10, 203 (1971). 
a j .  p. GREEN, Handbook of Neurochemistry (Ed. A. LAJTHA; Plemun 

Press, New York and London 1970), VoI. IV, p. 221. 
M. KATAOKA and E. D~ ROBERTIS, J.  Pharmac. exp. Ther. 756, 114 
(1967). 
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Material  and methods. The  fo l lowing  animals  were used : 
Swiss  mouse  males,  5 w e e k s  old, we igh ing  18 • 2 g; 
B lack  mouse  (DBA)  ( 'quaking mouse')  males,  4 weeks  old, 
we igh ing  16 • 2 g; Sprague D a w l e y  rat males ,  6 weeks  
old, we igh ing  180 • 10 g; Long  E v a n s  rat  males,  4 weeks  
old, we igh ing  80 • 10 g; Guinea-pig  tr icolour males,  6 
weeks  old, we igh ing  180 -4- 10 g; N e w  Zealand whi te  
rabbit  males,  4 years  old, we igh ing  6 -4- 0.5 kg; F a u v e  de 
Bourgogne  rabbi t  males ,  6 m o n t h s  old, we igh ing  2.5 • 
0.5 kg. 

The  brains were removed  and dissected  at  2 ~ ~. I-IT was  
puri f ied  us ing  2 success ive  chromatographies  over 
co lumns  of Amber l i t e  CG-50 and Cel lex P and quant i f i ed  
spectrof luorometr ica l ly  ~. 

In  another  series of exper iments  carried out  w i t h  rat 
brains, the  t i ssue  was  homogen ized  in 0 . 3 2 M  sucrose and 
centr i fuged at  10 ~ • g. H T  was  de termined  in the sed iment  
and in the  supernatant  fract ions  ~. 

7~esults and discussion. T h o u g h  the  m e t a b o l i s m  of I-IT 
does not  seem to be ident ica l  in all  rodents ,  ~ the  brain 
concentrat ions  are v e r y  s imi lar  in al l  the  animals  studied,  
the  on ly  e x c e p t i o n  be ing  the  F a u v e  de Bourgogne  rabbit .  
(Table I). The  H T  leve ls  in t h e  F a u v e  de t3ourgogne 
rabbit  seem to  be age-condi t ioned  rather than  strain- 
condit ioned.  This  idea is supported  b y  the  fact  tha t  the  
brain d e v e l o p m e n t  in the  rabbi t  is e x t r e m e l y  s low, and 
als0 because  the  brain concentra t ion  of H T  in the  rat is 
c lose ly  re lated  to  the  brain d e v e l o p m e n t  s-~~ 

TVith the  e x c e p t i o n  of  the  N e w  Zealand w h i t e  r abb i t ,  
the  re la t ive  concentrat ions  of tIT,  in the  di f ferent  regions 
s tudied  a l lows  t h e m  to  be c lass i f ied in an order tha t  
hard ly  varies  from one species  to  the  other  (Table II). D u e  
to  the  great  mass  of t i ssue  corresponding  to the  cortex,  
the  H T  concentra t ion  in the  who le  brain cons t i tu tes  a 
ref lect ion of the amine  levels  in this  region. In  the  species  

Table I. Concentrations of H T  in the whole brain of different species 
and strains of mammals  

Animals H T  (ng/g fresh tissue) 

Sprague Dawley  rat 
Long Evans  rat 
Swiss mouse 
Black mouse (DBA) 'quaking mouse' 
Tricolour Guinea-pig 
New Zealand white rabbit 
Fauve de Bourgogne rabbit 

41.5 ~ 1.4 (40) 
44.7 + 2.8 (24) 
47.9 • 3.8 (20) 
43.4 ~- 2.8 (15) 
59.1 • 1.6 (14) 
49.1 4- 4.4 ( 5 )  

112.7 ~ 4.7 (12) 

Each value represents the mean • S.E.M. N u m b e r  of determinations 
in brackets: 

L. GLOWINSKI and  L. L. IVERSEN, ~. Neuroehem.  13, 665  (1966). 
Some technical details were slightly modified according to I. 
BLANCO, (see ref.~). 

6 j .  R.  BOISSIER, ~/[. GUERNET, J .  P. TILLEMENT, I. :BLANCO and 
~[. BLANCO, C.r.  hebd.  S6anc.  Acad .  Sci,  Pa r i s  268, 1448 (1969). I t  
should be noted that 0.4 M perchlorie acid was used as deprotein- 
izing agent instead of 74% (v/v) ethanol as described in the 
original technique. 

7 j .  R.  BOISSIER, !VI. GUERNET, J .  P. TILLEMENT, I. BLANCO and 
2V[, BLANCO, Life Sci. 9, p a r t  2, 249 (1970). 

8 L. A. PEARCE a n d  S. M. SC~A~SERG, Sci. 1~6, 1301 (1969). 
I. BLANCO, Th~se Doctoral,  Faeult6 de Pharmacie de l'Universit6 
de Paris, (1970); J .  P. TILLEMENT, M. GUERNET, H.  DIEHL, 
I. BLANCO, M. BLANCO a n d  J .  R.  BOISSlER, J .  Pharmac.,  Paris 
2, 1 (1971). 

10 j .  C. SCHWARTZ, C. LAMPART, C. ROSE, M. C. REH~-ULT, S. BISGHOFF 
and H.  POLLARD, J. Neurochem.  78, 1787 (1971). 

ce 

z 

o~ 
�9 

r-- 

s 

8 
o o 

b* 

v 

o ~ o  

L0 

n2 c~ 

o 

,-~ r 

o ' ~  

o 

~ '~  

co, ~ 
g ~  

~.~ 
o ~  

m 
b~g 
,a.a 

o 
o . ~  



15.7. 1973 Specialia 793 

Table III. Distribution of HT i~ the sediment and in the supernatant of whole brain and 7 brain regions of Sprague Dawley rats, homo. 
genized in a isotonic medium and centrifuged at 100,000 • g during lh  

Region HT (ng/g fresh tissue) HT (%) 
Sediment a) Supernatant b) a/b Sediment Supernatant 

Cerebel lum 16.1 4- 3.1 (4) 13.2 4- 0.1 (4) 1.3 54.9 45.1 
Pons-medulla 20.8 4- 0.9 (4) 15.0 4- 1.4 (4) 1.3 58.0 42.0 
Hippoeampus 22.6 4- 2.5 (4) 15.9 4- 1.9 (4) 1.4 58.7 41.3 
Cortex 25.4 4- 1.1 (12) 13.9 4- 1.5 (12) 1.8 64.6 35.4 
Striatum 54.7 4- 1.4 (4) 20.1 ~ 8.0 (4) 2.7 73.8 26.2 
Thalamus 128.3 4- 10.6 (6) 46.3 4- 4.5 (6) 2.8 73.5 26.5 
Hypothalamus 200.3 4- 12.3 (6) 56.8 4- 5.1 (6) 3.5 77.9 22.1 
Whole brain 31.2 4- 0.7 (10) 13.6 4- 0.6 (10) 2.3 69.6 30.4 

Homologous regions coming from more than 1 brain were grouped together; cortex, 2 brains; hypothaiamus and thalamus, 4 brains; cere- 
bellum, striatum, hippocampus and pons-medulla, 6 brains. Each value represents the mean • S.E.M. Number of determinations in brackets. 

s tudied,  the  h ighes t  H T  levels are regis tered in the  hypo-  
tha lamus ,  as has also been  d e m o n s t r a t e d  in the  monkey  ~1 
and m a n  12. The concen t ra t ion  of H T  in the  t ha l amus  
takes  second place in impor t ance  except  in the  New 
Zealand whi te  rabbi t .  The  H T  levels of t he  s t r i a t um and  
the  h i p p o c a m p u s  are low and  s imilar  to those  found  in the  
cortex.  Cerebellum, cor tex  and pons -medul la  are poor  in 
t-IT. 

The regional  levels of H T  in tile ra t  are condi t ioned  
b o t h  b y  the  h is t id ine  concen t ra t ion  ~ and  the  his t id ine  
decarboxylase  ac t iv i ty  in each region 13. These 2 para-  
mete rs  are also age-dependen t .  6,10. The regional  d is t r ibu-  
t ion  of the  amine  in o ther  species could p robab ly  be 
de t e rmined  by  the  some factors.  In  the  Fauve  de Bour-  
gogne r abb i t  the  regional  d i s t r ibu t ion  of t t T  could 
correspond to  a pre -s tab i l iza t ion  level, as the  animals  used 
were too young.  

Af ter  homogen iza t ion  of the  bra in  of the  ra t  in an 
isotonic m e d i u m  and  cen t r i fuga t ion  at  105• 70% of 
the  H T  was found in the  s ed imen t  (Table I I I ) .  An 
ident ical  d i s t r ibu t ion  was found  by  SC]-IANB~ERG et al. ~4 
in the  case of serotonin.  In  all areas, t he  H T  con ten t  in the  
s ed imen t  is h igher  t h a n  in the  supe rna t an t .  The ratio,  HT 
concen t ra t ion  in the  s e d i m e n t / H T  concen t ra t ion  in the  
s u p e r n a t a n t  makes  it possible  to  d i f fe ren t ia te  be tween  
the  2 t ypes  of s t ruc tures :  a) cerebellum, pons-medul la ,  
h ippocampus  and  cor tex  in which  the  H T  concen t ra t ion  in 
the  s ed imen t  is less t h a n  twice t h a t  in t he  supe rna tan t ,  
b) s t r i a tum,  t ha l amus  and  h ipo tha l amus  in which  the  HT 
concen t ra t ion  in the  sed imen t  is more  t h a n  twice t h a t  in 
the  supe rna tan t .  

In  t he  cor tex  4 and h ipo tha l amus  1~, HT, like o ther  
b i o g e n i c a m i n e s ,  is found  expecial ly  concen t ra ted  in the  
subt rac t ions  r ich  in nerve  endings.  The analysis  of the  
results  of Table  I I I  shows t h a t  t he  regions r ich  in nerve  
endings  have  a h igher  concen t ra t ion  of H T  in the  sedi- 
ment ,  t he  f rac t ion in which  the  cell organelles are found.  

The presence of the  enzymes  h i s t id inedecarboxylase  16 
and  N-imidazolemethyl t ransferase15 in t he  sediment ,  
t oge the r  w i th  the  fact  t h a t  the  in t raper i tonea l  adminis t ra -  
t ion of 100 mg/kg  of L-histidine, causes a rise in the  levels 
of HT exclusively in th is  f rac t ion ~, suppor t  the  inter-  
p re t a t i on  t h a t  the  H T  dec tec ted  in t he  s u p e r n a t a n t  is 
syn thes ized  by  some of the  s t ruc tures  found in the  sedi- 
ment .  

Resumen. En  las especies es tudiadas  el hipotAIamo es la 
regidn mas  rica en h i s t amina  (HT). E n  la rata ,  la m a y o r  
proporc idn  de H T  se localiza en el sed imento  de los homo-  
genizados en medio  isotdnico cent r i fugados  a 105 •  la 
proporc i6n  de HT en el sed imento  var ia  amp l i amen te  de 
una  regidn a otra.  
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Evidence  for an Adipokinet ic  M e c h a n i s m  in the Ventromedia l  H y p o t h a l a m u s  

Long- t e rm  regula t ion  of feeding appears  to  be con- 
trol led by  adipose t issue metabol i sm.  Ra t s  which  have  
been  art if ical ly f a t t ened  eat  l i t t le  while the  excess fat  is 
being ca tabol ized 1. Conversely,  chronic diabet ics  are 
vigorous eaters  ~,3, poss ib ly  because the i r  fat  s tores are 
a lmos t  to ta l ly  deple ted.  In  normal  animals,  the  circadian 
cycle of l ipogenesis  and  l ipolysis is paral le led by  high and 

low feeding rates,  respec t ive ly  4. The ven t romed ia l  
h y p o t h a l a m u s  (VMH) appears  to  med ia te  these  behavio-  
ral responses:  Af ter  VMFI lesions, ra ts  do no t  ad jus t  food 
in take  appropr ia t e ly  in response  to e i ther  body  n u t r i en t  
reple t ion 5 or deplet ion% These feeding a d j u s t m e n t s  m a y  
be med ia t ed  d i rec t ly  by  local n u t r i en t  t r ansac t ions  
wi th in  the  media l  hypo tha l amus ,  for th is  area of the  


