
908 Speeialia ]~XPERIENTIA 2718 

Sera col lected f rom a 11 pups  and mothers ,  t aken  al ter-  
na te ly  f rom exper imenta l s  and controls,  3-24 h a f te r  
t racer ,  showed a progress ive  decrease wi th  t i m e  of whole 
se rum 1125 wi th  t i m e  (P  = 0.005). Control  pup  d a t a  was 
no t  s ignif icant ly  grea ter  t h a n  exper imenta l .  P ro te in :  
inorganic  se rum I t~5 ra t ios  were  lower in expe r imen ta l  
(0.54) t h a n  in cont ro l  (0.083) mothers .  Pups '  sample  vol-  
umes  were insuff icient  for test ing.  

I n  a cont inuous  scale rat ing,  where all  an imals  were  
assigned t hy ro id  h is to logy ra t ings  of 4 if normal ,  1 in ex- 
t r eme  des t ruc t ion  and  7 in h ighes t  funct ional  po tent ia l ,  no 
s ignif icant  differences w e r e  seen, excep t  in marked  im-  
p r o v e m e n t  in 'func.tional po ten t i a l '  f rom 1 W k  to  3 W k  
his to logy for controls  (P  = 0.05) in Tab le  I I I .  Pooled  

T a b l e  I l l .  A) C o n t i n u o u s  sca le  r a t i n g  of  t h y r o i d s  of s ib l ings  a n d  t h e i r  
m o t h e r s  t r e a t e d  wi th  r a d i o a c t i v e  iod ide  in  t he  t h i r d  t r i m e s t e r  of ge-  
s t a t i o n  

F i r s t  a n d  
F i r s t  week  T h i r d  w e e k  t h i r d  week  

S ~ l i n g s  of  pax t r e a t e d  
mothers 3.17 q- 0.37 3.54 4- 0.64 3.36 4- 0.37 

(N = 12) iN = 13) (N = 25) 
Control siblings 2,62 4- 0.49~ 4.56 :{= 0.75* 3.32 4- 0.37 

(X = 16) (N = 9) (N -- 25) 

s S t u d e n t ' s t - t e s t  P = 0 .0 I .  O n  the  c o n t i n u o u s  sca le  r a t i n g ,  1 = l ea s t  
f u n c t i o n a l ,  w i t h  f r a n k  d e s t r u c t i o n  ol  follicles, f ib rous  a n d  l e u c k o c y t i e  
i nvas ion ;  4 = n o r m a l ,  a n d  7 = h ighes t  f u n c t i o n a l  a c t i v i t y .  

B) Differences in histological ratings between mothers and siblings 

I TM treated 7.09 4- 0.71 • 7.77 -4- 0.73 7.46 =L 0.50 ~ 
(N = 11) (N = 13) iN = 24) 

Controls 4.12 4- 0.44 ~, b 7.44 4- 0.63 b 5.32 4- 0.48 ~ 
(N = 16) (N = 9) iN = 25) 

da t a  for 1 W k  and 3 W k  mothers  show s igni f icant ly  less 
a c t i v i t y  in expe r imen ta l  t h a n  control  mothers  (P  = 0.01), 
a l though all fell wi th  t ime  in rat ing.  

Differences be tween  siblings and the i r  mothers '  h is to-  
logical ra t ings  were on a 12 uni t  scale, where 6 equal led  
mother ,  12 h ighes t  and i lowest  f rom m o t h e r  (Table 1II  b). 
E x p e r i m e n t a l s  ra ted  h igher  t h a n  bo th  mothers  and con- 
trois  ( P  ---- 0.01). l W k  to  3 W k  i m p r o v e m e n t  in controls  
was s ignif icant  a t  P = 0.001. 

Pro te in  bound  tracer,  w i thou t  tes t ing  T-3 and -4 I x25 
b inding  canno t  ref lect  a m o u n t  released to  tissues, nor  can  
d i rec t  cel lular  effects of i r rad ia t ion  of bra in  f rom our  pro-  
cedure  be  assessed, b u t  impl ied  by  resul ts  of NAIR and 
BAu s and SlZEERT et  al. ~, 9. 

Conclusion. I r r ad ia t ion  of t he  ra t  on t h e  14th day  of 
ges ta t ion  induces va ry ing  degrees of t hy ro id  des t ruc t ion  
in m o t h e r  and siblings and decreased ra t ios  of iodine 
labeled p ro te in ;  inorganic  iodine in mothers ,  compensa-  
t o ry  hype rac t i v i t y  in thyro ids  of siblings, and  increased 
perseverance  of ope ran t  behavior ,  wh ich  decreases w i t h  
matu ra t ion .  Changes observed in siblings are  no t  fu l ly  
accountab le  by  e i ther  differences in labeled iodide thy ro id  
uptake ,  se rum pro te in  b ind ing  or  thy ro id  h is to logy ~°. 

Rdsum& Les pe t i t s  de ra tes  irradi~es all 14e jou r  de leur  
gestat ion,  avec  3000 ~C/kg de  x31I i.p. on t  mont r6  une plus  
grande r6duct ion de leur  capaci t6  k presser sur un  lev ie r  
lorsqu ' ls  l ' on t  appr is  a v a n t  la pubert6.  Cet effet  fur d ' au -  
r a n t  plus mani fes te  chez les a n i m a u x  qui  ava i en t  6t6 
condit ionn6s l en t emen t  e t  qui  on t  g6n6ra lement  t endance  

am61iorer leur pe r fo rmance  avec  l '~ge. 
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s S t u d e n t ' s  t - t es t  P ~ 0.01. b s t u d e n t ' s  t - tes t ,  P = 0.01. O n  the  con-  
t inous  r a tkng  scale  r a t i n g  1 = l eas t  f u n c t i o n a l  c o m p a r e d  w i th  m o t h e r ;  
6 = s a m e  as  m o t h e r ,  a n d  12 = m o s t  ac t ive  in  r e l a t i on  to  m o t h e r .  

s V. NAIR a n d  D. BAU, B r a i n  Res.  16, 383 (1969). 
K e n d a l l ' s  d i s t r i bu t ion - f r ee  co r r e l a t i on  tes t .  

x0 S u p p o r t e d  b y  N I M H  G r a n t  No.  NS-07889 .  

H y p o p r o l i n e m i a  i n  P a r k i n s o n i s m ;  a C a s e  R e p o r t  

I n  recent  years  var ious  d is turbances  of amino  acid 
metabol i sm,  inc luding proline,  have  been repor ted.  
SCHXFER et  al. x dis t inguish 2 types  of enzyme  defects in 
prol ine metabol i sm,  b o t h  produc ing  hyperpro l inemia .  
Observa t ions  on hypopro l inemia  have  no t  come to  our  
a t t en t ion .  W e  therefore  wish to  r epor t  a case of Pa rk in -  
sonism showing this  b iochemical  abnormal i ty .  

Th i s  65-year-old male  pa t i en t  (N.M.) showed a typ ica l  
Park inson ian  disease which  was f irs t  observed 1 yea r  
before  admission.  Besides a hyper tonus  no o ther  pa tho logy  
could be  detected,  e i ther  cl inical ly or  by  rout ine  l abo ra to ry  
inves t iga t ion .  The  h is tory  disclosed t h a t  t he  fa ther  of t he  
p a t i e n t  suffered f r o m  Park inson ' s  disease. The  p a t i e n t  
h imse l f  had  had  no m a j o r  i l lness un t i l  mani tes ta t ion  of 
Park insonism.  

Amino  acid analyses  were  per fo rmed  in p l a sma  on 4 
d i f ferent  occasions w i th in  a per iod of 4 mon ths  using the  
a u t o m a t i c  ion exchange  m e t h o d  of SPACKMAN e t  al, 2. 
P l a s m a  was  deprote in ized  wi th  picric acid according to  
STEIN and  MOORI~ 3. 

The  resul ts  (Table I) show the  p lasma levels of prol ine 
in pat .  K ,M.  as abou t  10% of normal  controls.  The  o ther  
amino  acids de te rmined  were all  wi th in  normal  l imi ts  
(Table II) .  

I n  cont ras t  to  hyperp ro l inemia  *, the  hypopro l inemia  
observed  was no t  accompagnied  by  a specific pa tho logy .  
Ti l l  t he  deve lopmen t  of hype r ton ia  and Park insonism a t  
an advanced  age, the  pa t i en t  was a h e a l t h y  person.  
Obviously,  there  is a he red i t a ry  fac tor  in t he  pa t i en t ' s  
parkinsonism.  So far, however ,  no evidence  exists  t h a t  
hypopro l inemia  p lays  a rote in Park inson ' s  disease. As 

I i A. SCH)[FER, O. R .  SRIVER a n d  M:, L.  EFRON, A m .  J .  Dis .  
Child.  102, 632 (1961). 

2 D.  H .  SPAeKMANN, W .  H .  STEIN a n d  S. MOORE, A n a l y t .  Chem.  
30, 1190 (1958). 

3 W.  H ,  STEIt~ a n d  S. MOORE, J .  b iol .  Chem.  2ll ,  278 (1960). 
4 0 .  R .  SRIVER, M. L.  EI~RON a n d  I. A.  SCHi(FER, J .  c l in .  I nves t .  

43, 374 (1964). 
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will  b e  r e p o r t e d  e l sewhere  5, a m i n o  acid ana lyses  in  add i -  
t i o n a l  12 P a r k i n s o n i a n  p a t i e n t s  d i d  n o t  show t h i s  ab-  
n o r m a l i t y  of a m i n o  ac id  m e t a b o l i s m .  Never the l e s s ,  t h e  

Table I. L-Proline in plasma 

Normal adults Patient K.M. 

160 4- 58 ~Mll 18; 11; 16; 231~MI1 

Means and standai:d deviations. 

Table II. Amino acids in plasma ([zM[1) 

Normal adults • Patient 
K.M. 

Glu 69 q- 26 94 
Gly 153 q- 43 120 
Ala 249 ~ 66 296 
Val 157 :}: 31 177 
I Leu 42 4- II 52 
Leu 97 -4- 24 85 
Tyr 38 ± 8 34 
Phe 36 + 7 37 
Lys 105--207 b 104 
His 32- 97 b 39 
Arg 40-140 b 41 

0rn 30- 64 b 42 

poss ib i l i ty  t h a t  h y p o p r o l i n e m i a  r e p r e s e n t s  a b i o c h e m i c a l  
f ac to r  in  t h e  P a r k i n s o n i s m  of t h i s  p a r t i c u l a r  p a t i e n t  can-  
n o t  be  exc luded .  

COOH 

HsNCH 

H H (~H~,)2 

Proline ~-At-pyrrol ine-5-carboxylate  ~ glutamic acid. 

The  b iochemica l  m e c h a n i s m s  r e spons ib l e  for  t h e  h y p o -  
p r o l i n e m i a  o b s e r v e d  a re  as  y e t  obscure .  A defec t  in  t h e  
a m i n o  acid ca r r i e r  s y s t e m  a p p e a r s  less p robab le ,  because  
glycine, wh ich  is t r a n s p o r t e d  b y  t h e  s a m e  ca r r i e r  sys t em,  
is n o t  affected.  T h e  o b s e r v a t i o n s  desc r ibed  r a t h e r  sugges t  
a n  e n z y m a t i c  b lock  in t h e  p a t h w a y  f rom g l u t a m i c  ac id  to  
p ro l ine  (Figure),  i n v o l v i n g  e i t h e r  t h e  cyc l i za t ion  s tep  to  
d l - p y r r o l i n e - 5 - c a r b o x y l a t e  or  t h e  h y d r o g e n a t i o n  b y  t h e  
e n z y m e  A~-pyr ro l ine -5-carboxyla te  r e d u c t a s e t  

Zusammen]assung. I m  Verg le i ch  zu e iner  K o n t r o l l -  
g r u p p e  ze ig ten  Aminos~ tu renana ly sen  i m  P l a s m a  eines 
P a t i e n t e n  m i t  P a r k i n s o n i s m u s  e ine  s t a r k e  u n d  isol ier te  
R e d u k t i o n  v o n  L-Prolin.  

K. W. PFLUGHAUPT a n d  G. G. BRUNE 

Neurologische Universitiitsklinik und Poliklinik Wi~rzburg, 
Luitpoldkrankenhaus, D-8700 Wi~rzburg (Germany), 
31 March 1971. 

l~fean from 4 analyses with exception of arginine (3 determinations), 
runs were done at 4 different occasions within a period of 4 month. 
b The normal values for the basic amino acids are taken from 
SOUPART 8. 

K.-~V. PFLUGHAUPT and G. G. BRUUE, in preparation (1971). 
P. SOUPART, in Amino Acid Pools (Ed. J. T. HOLOEN; Elsevier, 
Amsterdam 1962), p. 220. 

7 This study was supported by Deutsche Forschungsgemeinschaft. 

E f f e c t  o f  S e r o t o n i n  D e p l e t i o n  o n  H C - 3 - I n d u c e d  S l o w  W a v e  S l e e p  o f  Cat 

I t  h a s  b e e n  s h o w n  in  cats ,  w i t h  ch r on i ca l l y  i m p l a n t e d  
i n t r a v e n t r i c u l a r  c a n n u l a e  as wel l  as  E E G  a n d  E M G  re-  
cord ing  e lect rodes ,  t h a t  t h e  4 t h  v e n t r i c u l a r  i n j ec t i on  of 
h e m i c h o l i n i u m - 3  (HC-3) dose d e p e n d e n t l y  increases  slow 
wave  sleep (SWS) t i m e  x. Since HC-3 is a chol ine  t r a n s p o r t  
inh ib i tor~ ,  3 a n d  t h e  ef fec t  is f r e q u e n c y  d e p e n d e n t  4, 5, i t  
was  r a t i ona l i z ed  t h a t  HC-3  b y  b lock ing  r e u p t a k e  of cho-  
l ine  p r e v e n t s  r e s y n t h e s i s  of ace ty l cho l ine  (ACh) a n d  lowers  
t h e  ACh c o n t a i n i n g  n e u r o n a l  a c t i v i t y  w h i c h  in  t u r n  in ,  
creases  S W S ,  a n d  t h i s  is i n t e r p r e t e d  t h a t  b r a i n  A C h  ac t i -  
ve ly  m a i n t a i n s  t h e  s t a t e s  of v ig i l ance  L Th i s  f inding ,  t h a t  
b r a i n  ACh d e p l e t i o n  leads  to  sleep, r e fu tes  t h e  c o n c e p t  of a 
chol inerg ic  h y p n o g e n i c  sys tem% 

T h e r e  is, however ,  a cons ide rab le  a m o u n t  of work  w h i c h  
suggests  t h a t  b r a i n  s e ro ton in  (5-HT) p lays  a s ign i f i can t  
role in  SWS.  T h e  s t r o n g e s t  s u p p o r t  of t h i s  c o n c e p t  comes  
f rom those  s tud ies  w h i c h  d e m o n s t r a t e s  t h a t  in  ca t s  5 -HT 
dep le t ion  w i t h  para-chlorophenylalanine (PCPA) leads  to  
i n s o m n i a  v-9. T h e  p r e s e n t  s t u d y  has ,  the re fore ,  b e e n  ex- 
t e n d e d  t o  i n v e s t i g a t e  w h e t h e r  or  n o t  b r a i n  A C h  d e p l e t i o n  
w i t h  HC-3  leads  to  5 - H T  release  in t h e  b r a i n  w h i c h  in  t u r n  
induces  SWS.  Thus ,  HC-3  i nduced  S W S  t i m e  was  mea-  
sured  in  ca t s  before  a n d  a f t e r  P C P A  t r e a t m e n t .  I f  HC-3 
u l t i m a t e l y  induces  S W S  b y  caus i ng  5 - H T  release t h e n  
P C P A  t r e a t m e n t  shou ld  b lock  or  a l t e r  S W S  t i m e  due  to  
HC-3, s ince P C P A  is a r e l a t ive ly  se lec t ive  5 -HT dep le to r  ~0. 

Resu l t s  p re sen ted  here  were col lected f rom c a t s r e p o r t e d  
in a p r ev ious  pub l i c a t i on  1 wh ich  also r e p o r t e d  t h e  m e t h o d s  
of surgical  p r e p a r a t i o n s  and  record ing  a r r a n g e m e n t s .  I n  
brief,  each  ca t  was  s t e reo tax ica l ly  i m p l a n t e d  w i t h  deep  
a n d  surface  b r a i n  e lectrodes  as wel l  as a neck  musc le  elec- 
t r ode  for  r ecord ing  chron ica l ly  b o t h  E E G  a n d  E M G  in 
freely m o v i n g  condi t ions ,  a n d  a ¢ th  v e n t r i c u l a r  c a n n n l a  
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