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f ibers  are no t  i n d e p e n d e n t  of t ime.  S imi la r  k ine t ics  h a v e  
been  seen in frog 6 a n d  c rab  7 muscle  f ibers ,  a n d  are m o s t  
s i m p l y  i n t e r p r e t e d  on  t h e  t h e r o y  t h a t  t he  b u l k  of t he  
in jec ted  45Ca is fa i r ly  qu ick ly  b o u n d  or seques tered .  T h a t  
t he  large fal l-off  in  t h e  r a t e  c o n s t a n t  for  Ca 2+ eff lux 
d u r i n g  t h e  in i t i a l  phase  of t h e  e x p e r i m e n t  is no t  t h e  
consequence  of a d e t e r i o r a t i n g  Ca ~+ p u m p  is i nd i ca t ed  b y  
t h e  fac t  t h a t  r e i n t r o d u c i n g  t h e  mic ro in j ec to r  in to  t h e  
f iber  d u r i n g  t he  ear ly  p a r t  of t he  slow phase  of Ca e f f lux  
fails to  m o d i f y  t he  b e h a v i o r  of asCa emergence .  On t h e  
o t h e r  hand ,  i t  could  be  a rgued  t h a t  t he  in i t i a l  r a t e  
c o n s t a n t s  for asCa ef f lux  are h i g h  because  of t he  con- 
t r a c t i o n  of these  f ibers  fol lowing loading  w i t h  radio-  
ca lc ium.  Th i s  would  be  exp l a ined  as be ing  t he  resu l t  of 
t he  squeez ing  ou t  of 4~Ca m a i n l y  f rom t he  T-sys tem.  

The  e x p e r i m e n t s  w i t h  caffeine show t h a t  ba rnac l e  
f ibers  are  no t  as sens i t ive  to  t h e  a lka lo id  as c rab  muscle  
fibers.  I t  will  be  r e m e m b e r e d  t h a t  CALI)WELL and  
WALSTER 3 found  c rab  f ibers  to  a lways  s h o r t e n  w h e n  
t r e a t e d  i n t e r n a l l y  w i t h  caffeine,  even  in c o n c e n t r a t i o n s  as 
low as 1 m3dr. This  is no t  t r ue  of ba rnac l e  fibers,  s ince 
c o n c e n t r a t i o n s  as h i g h  as 100 m M  usua l ly  caused  on ly  
local, weak  con t rac t ions .  Th i s  p o i n t  is w o r t h  e m p h a s i z i n g  
in v iew of t he  conc lus ion  b y  AXELSSON a n d  THESLEFF1 
t h a t  i n t e r n a l  app l i ca t i on  of caffeine to frog muscle  does 
n o t  cause  a con t r ac t ion .  I t  is t h u s  qu i t e  possible  t h a t  
d i f ferences  in  e x p e r i m e n t a l  resu l t s  m a y  no t  j u s t  be  
r e l a t ed  to species differences  b u t  also to  t he  presence  of a 
n o n - u n i f o r m  p o p u l a t i o n  of f ibers  w i t h i n  t he  same  muscle  
bundle .  

One e x p l a n a t i o n  for t h e  fa i lure  of caffeine in b o t h  
in s t ances  to  exe r t  an  effect  on  t h e  r ad iocMcium eff lux as 

g rea t  as t h a t  obse rved  in c rab  muscle  f ibers  xl is as follows. 
Caffeine, be  i t  appl ied  e x t e r n a l l y  or in te rna l ly ,  mobi l izes  
a large f r ac t ion  of t h e  ' b o u n d '  calc ium,  r e su l t ing  in con- 
s iderab le  d i lu t ion  of t he  in jec ted  ~sCa b y  t h e  i nac t ive  
calcium. T h u s  fai lure  to  see a fall  in t he  r a t e  c o n s t a n t  for 
~sCa eff lux could m e a n  t h a t  t he  Ca ~+ p u m p  is no t  easi ly 
s a t u r a t e d  or t h a t  t he  ac t ion  of caffeine is ac tua l ly  r a t h e r  
marked .  On th i s  view" t h e  effect  of in j ec ted  caffeine is on ly  
smal l  in  compar i son  to  t h a t  of e x t e r n a l l y  appl ied  caffeine 
because  of a phys ica l ly  weaker  e jec t ion  of t he  a c c u m u l a t e d  
45Ca f rom t h e  region of t he  T-system~8. 

Zusammenfassung. Die Be funde  ergeben,  dass  e inzelne 
Muske l fasern  der  E n t e n m u s c h e l  d u r c h  M i k r o i n j e k t i o n  m i t  
45Ca aufge laden  werden  k6nnen .  E i n e  U m s p i i l u n g  der  
Muske l fase rn  m i t  e iner  cof fe inhal t igen  L6sung  b e w i r k t  
ein s t / i rkeres  A u s s t r 6 m e n  des Calc iums als e ine Mikro in-  
j ek t i on  des Coffeins in  die F a s e r n  d i rek t .  
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Modif icat ion of Hexose  of a Glycoprote in  Obtained f r o m  the Urine of A m i n o n u c l e o s i d e  of P u r o m y c i n  
Nephrot ic  Rats  

R e c e n t l y  we descr ibed  t he  i so la t ion  and  pu r i f i ca t i on  of 
a g lycopro te in  f rom r a t  u r ine  (MUPpg)  w i t h  chemica l  a n d  
immuno log i c  cha rac te res t i c s  s imi l a r  to  t he  non-co l lagen-  
l ike g lycopro te in  of g lomeru la r  b a s e m e n t  m e m b r a n e  
(GBM) I,2. Severa l  i n v e s t i g a t o r s  h a v e  d e m o n s t r a t e d  
a l t e r a t i ons  in  t h e  chemica l  com pos i t i on  of G B M  in 
n e p h r o t i c  an ima l s  a-tl .  Aminonuc leos ide  p u r o m y c i n  (AMP) 
c o n s i s t e n t l y  p roduces  a n o n - i m m u n o l o g i c  n e p h r o t i c  
s y n d r o m e  in r a t s  w h e n  a d m i n i s t e r e d  e i t he r  b y  a single 
large i n j ec t i on  or b y  da i ly  i n t r a p e r i t o n e a l  in ject ionsl~,  ~3. 
Th i s  disease is assoc ia ted  w i t h  a l t e red  g lomeru la r  cap i l l a ry  
p e r m e a b i l i t y  14-16, wh ich  m a y  occur  as a resu l t  of a l t e ra -  
t i on  in b a s e m e n t  m e m b r a n e  chemica l  compos i t ion% The  
p r e s e n t  s t u d y  was des igned  to d e t e r m i n e  w h e t h e r  
q u a n t i t a t i v e  or q u a l i t a t i v e  a l t e r a t i ons  in  M U P p g  occur red  
in assoc ia t ion  w i t h  t h e  d e v e l o p m e n t  of A M P  nephros is .  

Materials and methods. Two consecu t ive  24 h u r ines  
were col lec ted  f rom 50 Sp r ague - D aw l ey  r a t s  (150 g) a t  {tie 
b e g i n n i n g  of t h e  s tudy .  U r i n e  vo lumes  were recorded  a n d  
u r i n a r y  p r o t e i n  exc re t ion  measured .  T he  ur ine  samples  
were pooled and  M U P p g ,  a g lycopro te in  s imi la r  in  chem-  
ical  c o m p o s i t i o n  b u t  of a la rger  molecu la r  we igh t  t h e n  
t h e  non-co l l agenous  G B M  g lycopro te in  desc r ibed  b y  
KEFALIDES 17 was i so la ted  b y  ion e x c h a n g e  c h r o m a t o -  
g r a p h y  on  D i e t h y l a m i n o e t h y l c e l l u l o s e  c h r o m a t o g r a p h y  
( D E A E )  followed b y  S e p h a d e x  G 200 gel c h r o m a t o g r a p h y  
as p r ev ious ly  descr ibed  1, ~. Fo l lowing  base l ine  s tudies ,  
2 g roups  of an ima l s  were used. 

G r o u p  I. A) 15 r a t s  in  th i s  subg roup  rece ived  a s ingle 
large dose (10 mg/100  g b o d y  wt.) of aminonuc leos ide  of 

p u r o m y c i n  (AMP S igma  Biochemicals ,  St. Louis,  Mis- 
souri). B) 15 r a t s  rece ived  da i ly  i.p. in jec t ions  of A M P  
(2mg/100g b o d y  wt.)  for 10 days.  
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Group  I I .  A) 10 a n i m a l s  in th i s  subgroup  rece ived  a 
single dose (1 cm 3) of py rogen  free physiologic  saline.  
B) 10 an ima l s  received da i ly  i.p. in jec t ions  (1 cm ~) of 
py rogen  free sal ine for 10 days.  

Ur ines  were col lected da i ly  and  vo lumes  and  q u a n t i t a -  
t i ve  u r ine  p ro t e in  excre t ion  measured .  All  a n i m a l s  in  
Group  I A  deve loped  p r o t e i n u r i a  (100 rag/24 h) b y  day  
9-12. Ur ine  f r0m t h e  days  of p e a k  p r o t e i n u r i a  was  pooled 
and  used for i so la t ion  and  chemica l  c h a r a c t e r i z a t i o n  of 
M U P p g .  On days  9 a n d  10 ur ines  f rom 10 su rv ivors  f rom 
Group  I B  w i t h  e d e m a  and  p r o t e i n u r i a  (100 mg/24  h) were 
also pooled for analysis .  

Ur ines  f rom Group  I I A  an i m a l s  were pooled on  d a y  9 
and  10 and  Group  I I B  on d a y  20 and  21. None  of these  
an ima l s  were e d e m a t o u s  or h a d  p r o t e i n  excre t ions  g rea te r  
t h a n  8 rag/24 h.  M U P p g  was i so la ted  f rom pooled ur ine  of 
an ima l s  in  Group  I I  b y  m e t h o d s  p rev ious ly  descr ibed  1, 3. 
A mod i f i ca t ion  of th i s  t e c h n i q u e  was used on  t h e  an i ma l s  
in  Group  I. Af te r  t he  u r ine  was concen t r a t ed ,  i t  was  
d ia lyzed  aga ins t  0 . 0 1 M  p h o s p h a t e  buf fe r  p H  8 ( r a the r  
t h a n  w i t h  0 . 0 5 M  p h o s p h a t e  buf fe r  p H  8) a n d  a g r ad i en t  
e lu t ion  f rom D E A E  ion exchange  co lumn  us ing  0.01 M to  
0 . 0 5 M  p h o s p h a t e  buffer  was  employed.  The  f r ac t ion  
showing  no se rum p ro t e ins  b u t  cross r eac t i on  w i t h  base-  
m e n t  m e m b r a n e  c o m p o n e n t  b y  i m m u n o d i f f u s i o n  us ing  
a n t i s e r a  to  r a t  s e rum and  r a t  G BM was p laced  on  Sepha-  
dex  G 200 a n d  M U P p g  iso la ted  as p rev ious ly  descr ibed  1, 3. 
The  M U P p g  f rac t ion  f rom al l  g roups  was d ia lyzed  ex ten-  
s ively  aga ins t  dis t i l led water ,  lyophyl l i zed  a n d  weighed.  
Immunodi f f l~s ion  in aga r  gel aga ins t  an t i s e r a  to  r a t  GBM, 
M U P p g  and  n o r m a l  r a t  s e rum was also per formed.  

A m i n o  acid ana lys i s  17, t o t a l  hexose  is, glucose and  
galac tose  b y  e n z y m a t i c  m e t h o d s  (g lucos ta t  and  ga lac to-  
s ta t ,  W o r t h i n g t o n  Biochemica ls )  and  sugar  c h r o m a t o -  
g r a p h y  were pe r fo rmed  on IV[UPpg f rom pooled u r ines  in  
each  group.  These  m e t h o d s  h a v e  b e e n  descr ibed  b y  us in  
de ta i l  in  a p rev ious  c o m m u n i c a t i o n  2. T he  s t a n d a r d  devia-  
t i on  of t he  m e t h o d s  on  t r i p l i ca t e  samples  were for hexose  
1.2%, glucose 0.05% and  galac tose  0 .05%. Since ur ines  
f rom each  group  were pooled  i n d i v i d u a l  s t a n d a r d  devia-  
t ions  were n o t  ob ta ined .  The  s t a n d a r d  d e v i a t i o n  r epo r t ed  
is a n a l y t i c a l  er ror  of t r i p l i ca t e  analyses .  

Results. R a t  s e rum p ro t e ins  were  no t  de t ec t ed  in t he  
M U P p g  f r ac t ion  i so la ted  f rom a n y  group  b y  i m m u n o -  
d i f fus ion us ing  an t i s e r a  to  n o r m a l  r a t  serum,  r a t  a l b u m i n  
a n d  r a t  IgG as controls .  H o w e v e r  a s ingle p rec ip i t in  b a n d  
was o b t a i n e d  us ing  an t i s e r a  to  r a t  G B M  a n d  M U P p g .  

There  were  no s ign i f ican t  differences  in  t he  a m i n o  acid 
compos i t i on  of M U P p g  of a n y  of t h e  groups.  T he  a m i n o  
acid compos i t i on  is t he  same  as r epo r t ed  p rev ious ly  e. 
Glucose, galactose,  m a n n o s e  a n d  fucose were de tec ted  b y  

p a p e r  c h r o m a t o g r a p h y  of M U P p g  hyd ro ly sa t e s  of all  
groups.  A 4-6-fold  q u a n t i t a t i v e  increase  in  excre t ion  of 
M U P p g  in b o t h  n e p h r o t i c  groups  was observed .  To ta l  
hexose  was decreased  a n d  t h e  r a t i o  of glucose to  ga lac tose  
m a r k e d l y  a l t e red  in t he  n e p h r o t i c  an imals .  T h e s e  changes  
are s u m m a r i z e d  in t he  Table .  

Discussion. M U P p g  is chemica l ly  d i f fe ren t  f rom whole  
GBM and  f rom the  col lagenous  c o m p o n e n t  of GBM in t he  
lack of h y d r o x y p r o l i n e  and  h y d r o x y l y s i n e  a n d  t he  
q u a n t i t y  of glycille as wel l  as t he  c a r b o h y d r a t e  composi-  
t i on  3. Th i s  g lyeopro te in  is also chemica l ly  qu i te  d i f fe ren t  
f rom t h e  pur i f ied  t r y p s i n  d iges t  of GBM, T a m m - H o r s f a l l  
p r o t e i n  and  g lomeru la r  . po lyan ion ;  b u t  m o s t  closely 
resembles  t he  non-co l lagenous  G B M  g lycopro te in  2. The  
c a r b o h y d r a t e  compos i t i on  a n d  molecu la r  we igh t  as well  
as t he  immuno log i c  p roper t i e s  sugges t  t h a t  i t  r ep resen t s  a 
c o m b i n a t i o n  of b o t h  t h e  col lagenous  a n d  non-co l lagenous  
G B M  glycopro te ins  b u t  consis ts  p r i m a r i l y  of t he  la t te r .  

G lomeru la r  i n j u r y  a c c o m p a n i e d  b y  p ro te inur i a ,  pro-  
duced  e i the r  b y  immuno log i c  or o t h e r  m e c h a n i s m s  is 
assoc ia ted  w i t h  a l t e r a t i ons  in  G B M  chemica l  composif -  
t i on  s-11. I t  has  been  sugges ted  t h a t  chemica l  a l t e r a t i ons  
of GBM m a y  m o d i f y  g lomeru la r  p e r m e a b i l i t y  a n d  t h u s  
cause  increase  in p ro t e in  exc re t ion  6. 

E l ec t ron  microscopic  s tud ies  h a v e  shown  t h a t  Fe r r i t i n  
molecules  (M.W. 462,000) w h i c h  do n o t  p e r m e a t e  t he  
n o r m a l  g lomeru la r  b a s e m e n t  m e m b r a n e  p e n e t r a t e  t he  
GBM of aminonuc leos ide  n e p h r o t i c  r a t s  14. O t h e r  s tud ies  
us ing  beef  l iver  ca ta lase  (M.V~ ~. 240,000) t h e  passage  of 
wh ich  in to  t he  u r i n a r y  space  of n o r m a l  r a t s  is r e s t r i c t ed  
b y  t he  b a s e m e n t  m e m b r a n e  a n d  t he  ep i the l ia l  s l i t  pore  
show the  ca ta lase  a p p e a r i n g  in t h e  u r i n a r y  space in a m i n o -  
nucleos ide  nephros is .  

A decrease  in g lomeru la r  s i a lopro te in  has  been  obse rved  
in aminonuc leos ide  nephros i s  s. I52EFALIDES 17 ha s  obse rved  
a decrease  in  h y d r o x y l y s i n e  a n d  h y d r o x y p r o l i n e  a n d  
a l t e r a t i o n  in t he  g lucose :ga lac tose  r a t i o  in  t he  b a s e m e n t  
m e m b r a n e  of aminonuc leos ide  n e p h r o t i c  ra ts .  W e  h a v e  
conf i rmed  these  s tud ies  1~ BLAU obse rved  a decrease  in 
h y d r o x y p r o l i n e  in A M P  n e p h r o t i c  r a t s  11. 

The  changes  in u r i n a r y  g lycopro te in  compos i t i on  
obse rved  in th i s  s t u d y  m a y  ref lect  a l t e r a t i ons  of t h e  non-  
col lagen c o m p o n e n t  of GBM and  of a d j a c e n t  t issues.  P r io r  
s tud ies  on  t he  non-co l lagenous  G B M  glycopro te in  h a v e  
no t  been  repor ted .  The  a l t e r a t i ons  obse rved  m a y  e i the r  
be  a resu l t  of G B M  d a m a g e  caused  b y  passage  of large 
q u a n t i t i e s  of p r o t e i n  t h r o u g h  g lomeru la r  d iseased base-  
m e n t  m e m b r a n e s  or m a y  be  a resu l t  f rom a l t e r a t i o n  of t he  

is H. E.WEIMER and J. R. MosHIN, Am. Rev. Tuberc. 68, 594 (1953). 

Summary of the average urinary volume, recoverable MUPpg, and tile percentage total hexose, glucose and galactose from MUPpg of each 
group 

Baseline b Group o Group a Group e Group 
IA IIA IB IIB 

~Average urine volume/animal/day (cm 3) 
~Average recoverable MUPpg/animal/day (mg) 
Tots Jhexose (%) 
Glucose (%) 
Galaetose (%) 

5.2 4 5.8 9 5 
0.525 4 0.7 2.5 0.8 

14.99 12 14.7 10.34 15.1 
3.57 1.2 3.02 0.87 4.37 
0.85 1.3 0.89 1.07 1.06 

�9 Calculated by dividing total amount by animals used. b Baseline-values for urine collected prior to treatment (see text), cValues for urine 
collected from rats receiving a single dose of AMP. aValues for urine collected from rats receiving multiple doses of AMP. e Values for urine 
collected from rats receiving multiple doses of saline. 
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molecular  in tegr i ty  of this  f i l t ra t ion membrane  and be 
responsible for the  increased pe rmeab i l i t y  of the  glomer-  
ular capi l la ry  to protein.  The quan t i t a t i ve  differences in 
M U P p g  excret ion in different  groups is diff icult  to 
expla in  bu t  m a y  reflect  increased loss of g lycoprote in  c o m -  
ponents  in the  urine in nephrot ic  rats. I t  is also possible 
t h a t  the  increased quant i t ies  of M U P p g  resul t  f rom errors 
in the  quan t i t a t i on  of M U P p g  excret ion by  the  techniques  
used since M U P p g  m a y  be lost in the  isolat ion procedure  
described. 

Since the  nephrosis  in rats  produced aminonucleoside  
of puromycin  bears a s t r iking clinical, morphologic  and 
immunohis to logica l  resemblance to l ipoid nephrosis  in the  
h u m a n  the  mechan i sm of p roduc t ion  of disease by  this  
drug m a y  have  s t r iking pa thogenic  and therapeut ic  
appl ica t ion 19. 

Rdsumd. La n6phrose produi te  exp6r imen ta lement  chez 
le ra t  pa r  l 'amino-nncl6oside,  qui  est analogue s la n6- 
phrose lipo~dique chez l 'homme,  est associ6e 5. des chan- 
gements  de la composi t ion  des glucides d 'une  gluco- 
proteine non collag~ne ex t ra i te  des urines de rats  ayan t  de 
la prot6inurie.  La  composi t ion des acides amin6s n ' a  pas 
chang& I1 se peu t  que ce t te  glucoprot6ine soit  le r6sul tat  

d 'a l t6ra t ions  dans la membrane  basale glom6rulaire,  
al t6rat ions qui  am~nent  la prot6inurie  et  peuven t  6tre 
impor tan tes  dans la pathog6n~se de la n@hrose  lipo~dique 
chez l 'homme.  
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7-Aminoheptanoic  Acid Derivatives as Potential  

Short  chain amino-acids,  such as glycine or 4-amino- 
bu tyr ic  acid 1, 3, are general ly apprec ia ted  as media tors  in 
nervous  cent ra l  inh ib i to ry  systems. Long chain amino-  
acids such as 6-aminohexanoic  6,* and 8-amino-octanoic  
acids 5-1~ are eva lua ted  as possible s t imulan t  substances 
act ing upon the  centra l  nervous  sys tem;  consequent ly  it  
seemed i m p o r t a n t  to s tudy  sys temat ica l ly  a large number  
of a l iphat ic  co-amino-acids derivat ives .  As par t  of this 
program, we have  synthe t ized  a large number  of l inear  c0- 
-aminoalcanoic  acids N-subs t i tu ted  wi th  a t r icycl ic  
nucleus, p revious ly  known for its af f in i ty  towards  central  
nervous  sys tem structures.  This  choice led us to synthet ize  
four i m p o r t a n t  series of compounds  hav ing  the  following 
4 general  formulas:  

Neuropharmacological  Agents.  I 

in micel~; g) tai l-cl ip tes t  for analgesia;  h) ho t  plate 
t echnique  in N M R I  mice 15; i) ant i tuss ive  ac t iv i ty  using a 
citric acid spray in the  guinea-pig16; j) cardio-vascular  
effects were de termined  in the  nembuta l  anesthet ized dog : 
blood pressure, hear t  rate,  cardiac output ,  respi ra tory  
f requency and in teract ions  wi th  vaso-ac t ive  media tors  
af ter  i.v. inject ions of compounds ;  k) E E G  studies were 
realized in chronical ly  implan ted  rabbi ts  and rats  (CD); 
1) in v i t ro  tests  including ileum, vas  deferens, seminal  
vesicle and uterus. 

Results. In  the  series I and wi th  n increasing, there  
appeared suddenly  wi th  n ~ 6 a moto r  s t imulan t  effect 
af ter  i.p. or oral adminis t ra t ions  to  mice. This  ac t iv i ty  
slowly decreased for n ~ 10. 

~ X 

NH- (CH 2 )n -COOH 

~H3 

NH- (CH2) n -COOH 

I I  

NH- (CH2) n -COOH 

NH- (CH2)~-COOH 
I 

IIl IV 

Pharmacological screening methods, a) mice motor  
ac t iv i ty  dur ing 2 h using an ac topho tome te r  A P E L A B  11; 
b) group tox ic i ty  in CD micel~;  c) hype r the rmia  in L E  
rats  and rabbi ts ;  d) anorect ic  po tency  in the  SD ra t  18; e) 
antagonis t ic  effect against  reserpine or ba rb i tu ra te  
depression or f) against  reserpine-ethanol  induced sleep 
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