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Die in F igur  2 darges te l l te  logar i thmische  Dosis- 
Wi rkungskurve  h a t  fast  e inen geradl in igen Verlauf,  was 
fiir die Spezif i t~t  der  W i r k u n g  spricht .  Die  e inzelnen 
Punk te  en t spreehen  der  m a x i m a l e n  S t a r t -Min imum-  
Differenz, wobei  die ausgezogenen Lin ien  die Ver t rau l ich-  
kei tsgrenzen repr~tsentieren, be rechne t  m i t  dem t-Test  bei 
/~--- 0,05. Die m a x i m a l e n  S ta r t -Min imum-Di f fe renzwer te  
der  e inzelnen Dos ie rungen  wurden  m i t  dem Lee rwer t  auf  
die Signif ikanz der  Differenz der  Mi t t e lwer te  m i t  d e m  
t-Test un tersucht .  Dabei  h a t  sich erwiesen, dass bei  der  
Dosierung yon  0,33 g /kg  und 0,62 g /kg  der  Blu tzucker -  
gehal tsabfal l  noch n ich t  s ignif ikant  ist, dass "aber de r  
Abfal l  der  B lu t zucke rkonzen t r a t i on  bei  e iner  Dosierung 
Yon 5,0 g /kg  hoch s ignif ikant  is t  ( P  = 0,001). 

t~in gesonder t  durchgef~ihrtes E x p e r i m e n t  m i t  Fructus 
Poterii spinosi und  der  Dosierung von  0, 9 g /kg  zeigte keine 
b lu tzuckersenkende,  sondern  eine b lu tzuckers te igernde  
Wirkung.  Es  ist  dahe r  anzunehmen ,  dass  alas wi rksame  
Pr inzip  der  Droge  Poterium spinosum in S t a m m / R i n d e  
und Wurze l  vorl iegt ,  wie aus F igur  1 ersicht l ich ist. 

Wei te re  Un te r suchungen  sind im Gange. 

Summary. The  decocts  p repared  f rom the  root  and  
s tem of the  plant ,  when  admin is t red  ora l ly  to  rabbi ts ,  
cause a fall  in blood sugar  level  which  is h igh ly  s ignif icant  
a f t e r  t he  dose of  5 g/kg.  T h e  log dose/effect  cu rve  forms a 
s t ra igh t  line wh ich  conf i rms the  accuracy  of the .e f fec t s  
observed.  Prepara t ions  f rom the  f ru i t  were w i t h o u t  any  
effect.  
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a-Rigidity in Reserpinized Rats 

The  funct ion  of muscle spindles is said to  be changed  
in Park insonian  r ig id i ty  1. Depend ing  upon  the  t echn ique  
used, t he  resul ts  h a v e  been g iven  exac t l y  oppos i te  in ter -  
p re ta t ions :  t h e  one assuming  tow, t he  o the r  h igh  fus imotor  
ac t iv i ty .  The  me thods  avai lable  in clinical neurophysi -  
ology t o d a y  do not,  however ,  give reliable in format ion  on 
the  func t ion  of h u m a n  muscle  spindles ~. 
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Fig. 1. In an intact rat the gastrocnemius electromyogram (emg) 
Was recorded at rest (rest) and when the foot was dorsiflexed (stretch). 
The activity was recorded in the efferent fibres ofla segmental tail 
muscle nerve crushed distally t9 the two pairs of recording electrodes 
Placed 2.5 mm from each other, the proximal pair connected to the 
Upper and the distal to the lower oscilloscope beam (eft). Before 
reserpine injection the emg ~yas silent at rest arid gave a weak 
response to muscle stretch. The last high amplitude asynehronGus 
burst of activity was recorded during a movement of the limb. The 
time lag of the single ~-Iibre Potentials on the two beams corresponds 
to a 10 m/see conduction velocity, compared to approximately 40 
m/see of the ~-fibre potential also demonstrated. R6serpine induced 
au increased emg activity even at rest, and on stretch a synchronous 
discharge appeared. The fusimotor discharge was completely 

abolished. 
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A s ta te  of  akinesia,  r ig id i ty  and  t r e m o r  s imula t ing  
Pa rk inson i sm can  be  induced in an imals  as well  as in m a n  
by  h igh  doses of reserpine s. Reserp ine  in jec ted  into ra ts  
depletes  t he  stores of monoamines  in  t he  bra in  4, and thus  
also of  dopamine  which  is concen t r a t ed  in t he  nucleus 
cauda tus  and  p u t a m e n 5  The  concen t ra t ion  of these  sub-  
s tances  is g rea t ly  reduced in t he  corpus  s t r i a tum of P a r -  
k insonian  pa t i en t s  e. L-d ihydroxyphenyla lan ine  (L-DOPA), 
t he  dopamine  precursor ,  abolishes the  reserpine syn-  
d rome  in an imals  7 and  has  been  d e m o n s t r a t e d  to  reduce 
the  Park inson ian  akinesia,  r ig id i ty  and  t r e m o r  in pa-  
t ients  s. 

I t  is assumed t h a t  d i rec t  record ing  f rom single muscle 
efferents  in th is  mode l  synd rome  in an imals  has  re levance  
in t he  inves t iga t ion  of  Pa rk inson ian  r igidi ty.  

R a t s  became  akinet ic  and  r igid and  deve loped  t r e m o r  
20-40 min  af te r  an  in t ravenous  in jec t ion  of 3-6 mg]kg  of 
reserpine.  A cog-wheel  p h e n o m e n o n  was recorded electro-  
myograph icaUy in t h e  gas t rocnemius  on dorsof lexion of 
t he  foot.  The  a c t i v i t y  was recorded  in  single 7-efferents 
in nerves  to t he  segmenta l  ta i l  muscles.  Af te r  t he  in jec t ion  
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of reserpine, the  fus imotor  ac t iv i ty  d isappeared  s imul-  
t aneous ly  wi th  the  appearance  of t h e  r ig id i ty  in t h e  emg  
(Figure  1). 

The  spinal  reflexes were s tudied by  s t imula t ion  of the  
dorsal  root  of the  4 th  cauda l  segment  and  recording  f rom 
the  corresponding ven t r a l  root  in ra ts  l igh t ly  anaes-  
the t ized  wi th  Viadr i l  (Pfizer) and n i t rous  oxide.  Fusi-  
mo to r  a c t i v i t y  in t he  ven t r a l  roo t  and  the  gas t rocnemius  
e l ec t romyogram were also recorded.  Af te r  the  reserpine 
inject ion,  the  monosynap t i c  reflexes were s t rongly  in- 
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Fig; 2. The reflexes were recorded using two pairs of recording elec- 
trodes 9 mm apart on a coccygeal ventral root. The dorsal root was 
stimulated with a single test pulse (T) and with a conditioning pulse 
preceding the test pulse (C + T). Shock artefacts indicated by arrows. 
The spontaneous efferent discharge was also recorded from the ven- 
tral root (eft). Reserpine increased the monosynaptic reflex, abolished 
the fusimotor activity and+ induced rigidity. DOPA reversed the 

effects of reserpine. 

creased a t  the  same t ime  t h a t  r ig id i ty  appeared  and  fusi- 
m o t o r  a c t i v i t y  d isappeared  (Figure 2)9. 

I n  order  to  t e s t  whe the r  the  resul ts  had  bear ing  upon 
the  clinical s t a te  of Park insonan,  D O P A  (i00 mg/kg)  was 
in jec ted  i .v.  in t he  reserpine rats .  I t  caused a reversible  
d isappearance  of the  r igidity,  r eappearance  of  the  fusi- 
mo to r  ac t i v i t y  and reduc t ion  of the  monosynap t i c  re- 
flexes xo 

Reserpine thus  causes a shif t  f rom 7- to  ~-efferent-  
a c t i v i t y  s imul taneous ly  wi th  t he  appearance  of r igidi ty.  
The  s imilar  effects  of  D O P A  on reserpine r ig id i ty  in ra t s  
and Park insonian  r ig id i ty  suppor t  the  assumpt ion  t h a t  
t he  resul ts  gained in the  r a t  exper iments  ref lect  the  
pa thophys io logy  of Park insonism.  

All factors  discussed above  connec t  the  Park insonian  
and  the  reserpine r ig id i ty  and  indica te  an  a-r ig idi ty  in 
Parkinsonism.  

Zusammen/assung. E i n  parkinsonghnl iches  S y n d r o m  
yon Akinesie,  Rigidi t / i t  und T r e m o r  wurde  in R a t t e n  
durch  Reserp in  induzier t .  Gleichzei t ig mi t  d e m  Auf t r e t en  
der  Rigidit~Lt wurde  die spon tane  Ak t iv i t~ t  der  e inzelnen 
7-Efferenen zum St i l l s tand gebracht ,  weil  die mono-  
synapt i schen  Ref lexe  ges te iger t  geworden  waren.  Das 
reserpininduzier te  akinet ische  Synd rom ste l l t  also Pine a- 
Rigidi t i i t  dar.  

Die /~hnlichkeit  der  Wi rkung  yon  L-DOPA auf  das 
reserpininduzier te  S y n d r o m  und  das  Pa rk insonsyndrom 
bei  Menschen l~sst eine gemeinsame Pa thophys io log ie  
ve rmuten .  
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M a s t  C e l l s  a n d  M o n o a m i n e s  

S t u d i e s  on the  h u m a n  skin suggest  tha t ,  besides the  
adrenergic  nerves,  there  exis t  local t issue stores of some 
m o n o a m i n e  which  m a y  be a vasoconst r ic tor ,  and t h a t  
these stores m a y  be  represented  by  chromai f in  cells ~-5. 
The  cells m a y  belong to the  group k n o w n  as ' i issue m a s t  
cells 's,7. The  existence,  of chromaff in  cells in t he  h u m a n  
skin has  been ques t ioned  s 

W i t h  the  use of h igh ly  sensi t ive and specific fluores- 
cence me thods  g-18 for t he  d i rec t  demons t r a t ion  of  mono-  
amines  and some of the i r  precursors  (e.g. L-dopa) a t  the  
cel lular  level,  we h a v e  s ta r ted  exper iments  to  e lucidate  
t he  exis tence and  significance of local m o n o a m i n e  stores 
in the  tissues - especial ly the  skin - of mammals .  Some of 
the  results  ob ta ined  are repor ted  brief ly in this  paper .  Un-  
less o therwise  s ta ted ,  t he  t issues were  freeze-dried,  t r ea t ed  
wi th  fo rmaldehyde  gas, embedded  in paraffin,  sect ioned 
and m o u n t e d  for f luorescence microscopy according to  the  
fo rma ldehyde  m e t h o d  t°-x~. Catecholamines  and  5-hy- 
d r o x y t r y p t a m i n e  (5-HT) are  in this w a y  conver ted  to in- 
tens'ely f luorescent  3 ,4-dihydroisoquinol ines  (green) and a 
3,4-dihydro-f l-carboline (yellow), r espec t ive ly  la. 

Only  two monoamine-s to r ing  s t ructures  have  been 
found so far in the  skin of mouse,  rat ,  guinea-pig,  hamster ,  

r abb i t  and ca t :  (1) Adrenergic  nerves,  which h a v e  in thei r  
t e rmina l s  v e r y  h igh  concent ra t ions  of  noradrenal ine  ~1, 
and (2) specific cells t h a t  on the  basis of the i r  s ta ining 
wi th  As t rab lau  (at p H  0.2 according to BLOOM and 
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