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Das V o r h a n d e n s e i n  e iner  n i c h t l i n e a r e n  K o m p o n e n t e  in  
d e m  d u r c h  Zuwachsre ize  ausge l6s ten  E R G ,  die offen- 
s ichf l ich  n u r  u n t e r  p h o t o p i s c h e n  B e d i n g u n g e n  d e m a s k i e r t  
erscheint ,  i s t  fiir die wei tere  I n t e r p r e t a t i o n  des E R G ,  
dessen Z u s t a n d e k o m m e n  noch  keineswegs als v611ig ge- 
kl~irt b e t r a c h t e t  werden  darf ,  v o n  grossem Interesse .  I n  
l a u f e n d e n  U n t e r s u c h u n g e n  wird  d a h e r  die Gr6sse u n d  
Ste i lhe i t  des Zuwachsre izes  u n d  das  V e r h a l t e n  be i  rela- 
t i v e n  L ich t l i i cken  ((~decremental  s t imuli*)  n&her u n t e r -  
sucht ,  wor i iber  n a c h  Absch luss  dieser  S t u d i e n  ausf i ihr l ich  
b e r i c h t e t  werden  wird.  Bei  dieser  Ge legenhe i t  soll a u c h  
v e r s u c h t  werden ,  die U r s a c h e n  gewisser D i s k r e p a n z e n  
zwischen de r  A r b e i t  yon  RODIECK u n d  FORD a n n d  den  
be im  P a r i a n  du rchge f i i h r t en  U n t e r s u c h u n g e n  yon  BRIND- 
L E Y  u n d  W E S T H E I M E R  2 z u  f inden% 

Summary. N o n l i n e a r  responses  m a y  be  p roduced  b y  
i n c r e m e n t a l  s t imul i  in  t i le  'g lobal '  e l e c t ro r e t i nog ram of 
s t rong ly  l i g h t - a d a p t e d  cat .  
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P a s s a g e  of Pitui tary H o r m o n e s  T h r o u g h  the Nephrot ic  Rat Kidney and Its Poss ib le  Bio logical  
Significance 

Puzz l ing  endoc r ine  d isorders  a re  f r e q u e n t l y  obse rved  
in a v a r i e t y  of diseases a c c o m p a n i e d  b y  h y p o p r o t e i n e m i a .  
Severa l  h y p o t h e s e s  h a v e  been  p u t  fo rward  in an  a t t e m p t  
to  exp la in  t h e  m a n y  facets  of th i s  associat ion,  b u t  none  
of t h e m  seems to  be  acceptab le .  W e  h a v e  r ecen t l y  re- 
v iewed  t he  issue in o rder  to  p rov ide  a basis  for d iscuss ing 
a new hypo thes i s1 :  i t  impl ies  t h e  loss of h i g h  molecu la r  
we igh t  p i t u i t a r y  h o r m o n e s  a long  w i t h  t he  smal l  h o r m o n e  
molecules  of ' pe r iphe ra l '  g lands  in all t hose  cases where  
t h e  h y p o p r o t e i n e m i a  is caused  b y  loss of s e rum pro te ins  
in  t he  u r ine  or in to  t he  i n t e s t i n a l  lumen .  
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Above: Thyroid stimulating hormone content in the urine collected 
during the time period indicated on the abscissa in nephrotic (amino- 
nucleoside-proteinuda } and ur~treated colatrols. TSH was injected 
i.v. at 0 time. 
Below: Human growth hormone (NIH, HS 455 A) excretion in the 
urine of the same animals as used for the TSH assays after the i.v. 
injection of 1.5 mg/100 g body weight. Each white bar indicates the 
value ob+qined with the pooled urine of 2 rats. 

I t  was  decided to  t ack le  t h e  p r o b l e m  e x p e r i m e n t a l l y  
b y  s t u d y i n g  t h e  passage  of t he  h igh  molecu la r  we igh t  
p i t u i t a r y  h o r m o n e  T h y r o t r o p h i n  f rom t h e  b lood  in to  t h e  
u r ine  of r a t s  r ende red  n e p h r o t i c  accord ing  to  2 d i f fe ren t  
procedures .  

I n  a f i rs t  e x p e r i m e n t  6 r a t s  were i n j ec t ed  w i t h  A m i n o -  
nucleos ide  (Puromyc in ,  Nu t r .  Bioch.  Corp.) accord ing  to a 
p rocedu re  descr ibed  b y  FIEGELSON 2. W i t h  : the ap-  
pea rance  of t h e  p r o t e i n u r i a  ( a p p r o x i m a t e l y  25 m g  pro-  
t e ins /ml)  t h e  an ima l s  were g iven  1 U of b o v i n e  t h y r o i d  
s t i m u l a t i n g  h o r m o n e  (TSH) (Thy t ropa r ,  Armour )  pe r  
100 g b o d y  weight .  Af te r  t h e  h o r m o n e  in j ec t ion  t h e  ani-  
mals  were k e p t  in  a p las t ic  c o n t a i n e r  specia l ly  c o n s t r u c t e d  
to d ra in  t he  ur ine  in to  a n  ice-cooled flask. ]?or T S H  
assays  t h e  ur ines  of al l  r a t s  col lected 4, 8 a n d  12 h a f t e r  
T S H  in jec t ion  were pooled a n d  8-12 a l iquo ts  were 
assayed  f rom each  pool. 

The  T S H  c o n t e n t  was  m e a s u r e d  accord ing  to  Mc- 
KENZlE'S m e t h o d  3 w h i c h  t akes  a d v a n t a g e  of t h e  T S H 2  
dose d e p e n d e n t  secre t ion  of r a d i o a c t i v i t y  f rom pre-  
labelled,  t h y r o x i n e  b locked  mice  thyro ids .  W i t h  t h i s  
p rocedu re  t h e  s e rum r a d i o a c t i v i t y  before  T S H  in j ec t ion  
is set  as 100%.  A n y  increase  a b o v e  140% was cons idered  
to  i nd i ca t e  t h e  presence  of s ign i f ican t  a m o u n t s  of T S H .  
A va lue  of 350% cor responds  in  our  h a n d s  to 0.5-1.0 m U  
T S H  4. 

The  resu l t s  are g iven  in • Figure.  T S H  is c lear ly  de- 
m o n s t r a b l e  in  t h e  u r ine  samples  f rom n e p h r o t i c  r a t s  
vo ided  w i t h i n  4 h a f t e r  i n j ec t ion  whi le  no  h o r m o n e  was  
p r e sen t  a t  l a t e r  in te rva l s .  I n  t h e  u r ine  of r a t s  w i t h o u t  
I lephrosis  t he re  was also no  ev idence  for t h e  p resence  of 
s ign i f ican t  a m o u n t s  of T S H .  A con t ro l  e x p e r i m e n t  was  
car r ied  ou t  us ing  h u m a n  g r o w t h  h o r m o n e  (HGH) i n s t e ad  
of T S H  (Figure,  below). A l t h o u g h  only  4 r a t s  su rv ived  
t h e  i.v. H G H  injec t ion ,  t h e  h o r m o n e  exc re t ion  in t h e  
u r ine  was ce r t a in ly  s imi la r  to  t h a t  of T S H .  H G H  was  
m e a s u r e d  b y  t h e  h e m a g g l u t i n a t i o n  i n h i b i t i o n  m e t h o d  of 
GELLER a n d  LOH 5. 
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The  e x p e r i m e n t  was  r epea t ed  a n d  conf i rmed  in  12 r a t s  
f i rs t  in jec ted  w i t h  u r a n i u m  ace t a t e  to  p roduce  p ro t e in -  
u r ia  6 a n d  t h e n  w i t h  b o v i n e  T S H .  T he  ur ine  colIected 
w i t h i n  2 h a f t e r  T S H  in jec t ion  gave  a response  of 387 
•  SEM as com pa r e  d to  1 1 4 - t - 5 %  in 6 controls .  
T S H  was no longer  de t ec t ed  in t he  neph ro t i c  an i m a l s  in  
a n y  sample  o b t a i n e d  l a t e r  t h a n  2 h a f t e r  in ject ion.  

The  p r e sen t  work  conf i rms  t he  hypo thes i s ,  a n t i c i p a t e d  
on  theo re t i ca l  grounds ,  t h a t  exogenous  po l ypep t i de  
h o r m o n e s  of r a t h e r  h igh  molecu la r  we igh t  are lost  f rom 
the  s e rum in to  t he  u r ine  of n e p h r o t i c  rats .  I n  s u b s e q u e n t  
paper s  we will d e m o n s t r a t e  t h a t  t he  same is t r ue  for 
endogenous T S H  and,  moreover ,  t h a t  t h e  a m o u n t  of hor-  
mones  lost  is a biological ly  s ign i f ican t  f r ac t ion  of t h e  t o t a l  
b o d y  pool. 

Zusammen/assung. An R a t t e n  m i t  expe r imen te l l  er- 
zeugter  P ro t e inu r i e  wurde  gezeigt,  dass  das  b o v i n e  

t h y r e o t r o p e  H o r m o n  n a c h  i.v. I n j e k t i o n  yon  der  ge- 
sch~idigten Niere  in  ku rze r  Zei t  ausgesch ieden  wird.  Die 
Versuche  s t i i t zen  die These,  dass  d e m  Ver lus t  von  hypo-  
p h y s ~ r e n  H o r m o n e n  in de r  P a t h o g e n e s e  yon  e n d o k r i n e n  
S t 6 r u n g e n  be t  E i w e i s s v e r l u s t s y n d r o m e n  b e t d i e h t l i c h e  
B e d e u t u n g  z u k o m m t .  
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H R e f l e x  D e p r e s s i o n  b y  S o l e u s  S i n u s o i d a l  S t r e t c h i n g  and  F a c i l i t a t i o n  b y  V o l u n t a r y  C o n t r a c t i o n  

I n  man ,  s t i m u l a t i o n  of t he  pos te r io r  t ib i a l  ne rve  in t h e  
pop l i t ea l  fossa p roduces  a n  e l ec t romyograph i c  response  
in t he  soleus muscle  e x h i b i t i n g  t he  fea tu res  of a mono-  
synap t i c  ref lex  (HOFFMANN 1, MAGLADERY et  al.2, 
PAILLARD 3). This  response,  t e r m e d  t he  H reflex, genera l ly  
occurs  a t  lower  i n t e n s i t y  s t imul i  t h a n  those  r equ i red  to  
p roduce  a d i rec t  m o t o r  response  (M response)  in  t h e  
muscle.  W h e n  s t imul i  of h igher  i n t e n s i t y  are  appl ied,  t he  
a m p l i t u d e  of t h e  H ref lex f i rs t  increases  a n d  t h e n  
d imin i shes  a long  w i t h  a c o n c o m i t a n t  increase  in  t he  M 
response. 

These changes are conveniently expressed by plotting 
curves  r e l a t i ng  H ref lex a m p l i t u d e  v a r i a t i o n s  to  s t imulus  
i n t e n s i t y  ( r e c ru i tme n t  curves)  (Figure 1). Such  curves  
m a k e  i t  possible  to  de t ec t  t h e  t h r e sho lds  of t h e  2 responses,  
t he  m a x i m u m  a m p l i t u d e  of t he  H reflex, a n d  t he  r a t io  
be tween  ref lex a n d  m o t o r  response  ampl i tudes .  Fo r  each  
subjec t ,  t h e  r e c r u i t m e n t  cu rves  are  r ep roduc ib le  p rov ided  
t h a t  a r igorous m e t h o d o l o g y  is appl ied  (HuGoN and  
DELWAIDE 4). 

H reflex amplitude may be greatly modified by various 
physiological and experimental procedures. By comparing 
the recruitment curves obtained under these conditions, 
one can estimate the intensity of the facilitatory and 
inhibitory influences acting on the spinal cord. 

It is possible to produce a depression of the H reflex by 
a continuous sinusoidal movement of the ankle such that 
the soleus is stretched passively and periodically. Care 
m u s t  be  t a k e n  to  l i m i t  t h e  m o v e m e n t  to  t he  ank le ;  t h e  
knee  m u s t  be  immobi le .  T he  cond i t ions  u n d e r  wh ich  t he  
t ib i a l  ne rve  is s t i m u l a t e d  m u s t  be  k e p t  cons t an t .  Th i s  
m a y  easily be  ver i f ied  b y  obse rv ing  t he  M response,  
wh ich  m u s t  r e m a i n  c o n s t a n t  d u r i n g  s t r e t c h i n g  even  if, a t  
t h e  level  of s t i m u l a t i o n  be ing  s tudied,  d iscre te  changes  in  
i n t e n s i t y  c an  elicit  m a r k e d  changes  in t he  m o t o r  response  
(Figure 1, T). 

The  effects  of s inuso ida l  m o v e m e n t  of t h e  ank le  were 
s tud ied  in 40 v o l u n t e e r  subjec ts .  I n  each  subjec t ,  signi- 
f i can t  H response  i n h i b i t i o n  occur red  t h r o u g h o u t  t h e  
s inuso ida l  cycle. I n h i b i t i o n  was  m o d u l a t e d  accord ing  to  
t h e  p a r t i c u l a r  p h a s e  of t he  cycle, be ing  more  p r o n o u n c e d  
w h e n  t he  muscle  was in a r e l a t ive ly  s t r e t ched  posi t ion.  
The  m a g n i t u d e  of i n h i b i t i o n  is a m o n o t o n i c  func t i on  of 
the  a m p l i t u d e  a n d  f r equency  of s inuso ida l  m o v e m e n t ;  i t  
also var ies  w i t h  t he  in i t ia l  t ens ion  of t h e  muscle.  

The  f igures p r e sen t  d a t a  o b t a i n e d  w i t h  a s t r e t c h i n g  
f r equency  of 100 cycles / ra in  a a d  an  ank le  r o t a t i o n  of 7 ~ 
U n d e r  these  cond i t ions ,  no  s p o n t a n e o u s  e lec t romyo-  
g raph ic  a c t i v i t y  is reg is te red  in  t he  t ib i a l  or soleus 
muscles.  The  r e c r u i t m e n t  cu rve  o b t a i n e d  du r ing  s inusoida l  
s t r e t c h i n g  c lear ly  exh ib i t s  a depress ion  of t he  H reflex. 
The  m e c h a n i s m  of th i s  i n h i b i t i o n  would  clear ly seem to  
imp l i ca t e  t h e  p rop r iocep t ive  muscle  afferents ,  especial ly 
t he  I a  afferents .  However ,  i t  also raises ce r t a in  p rob l ems  
which  are c u r r e n t l y  be ing  explored.  
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Fig. 1. This graph shows 2 recruitment curves of the H reflex. 
Because the values of the M responses are almost identical (see N[), 
it is possible to compare in a given patient the curves of the H 
responses. The control H-curve is plotted in (1). During sinusoidal 
stretching, the amplitudes are depressed and the curve then ob- 
tained is drawn as (2) (datehed line). T on the abscisse represents the 
response with an H and an IV[ eomponent chosen to be sure that 
stimulation intensity remains constant (see text). 
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