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The  g r a p h  l ines co r re spond ing  to ba t ches  1 and  2 are  
regular  whereas  those  wh ich  s t a n d  for  b a t c h e s  3 a n d  4 
revea l  a v a r i a t i o n  in t he  r h y t h m  of f o r m a t i o n  of shell  
s t r ipe  p a t t e r n  which  reflects  t h e  s u m m e r  rise of t e m p e r a -  
t u r e  in  t h e  wa te r s  of t h e  E n g l i s h  Channel .  T h e  t h e r m o -  
s ta t i c  sys t em used was wi tho t i t  cooling a n d  t h e  m i n i m u m  
e x p e r i m e n t a l  t e m p e r a t u r e s  could no t  be  m a i n t a i n e d  
d u r i n g  t he  summer .  

These  obse rva t i ons  m a y  be  f u r t h e r  pu r s ued  if one  
es t ima tes  t he  r h y t h m  of da i ly  age mark ings .  Al lowing 
for  t h e r m i c  v a r i a t i o n s  u n d e r g o n e  b y  t he  cu t t le f i shes  of 
ba t ches  3 a n d  4, t he  t r ue  r h y t h m  for these  15 and  13~ 
t e m p e r a t u r e s  ha s  been  worked  ou t  b y  m e a s u r i n g  t he  
cu rve  on  tKe g r a p h  for  t h e  w i n t e r  p e r i o d ,  w h e n  t h e  
t h e r m o s t a t i c  cont ro ls  are effect ive (Table).  

Influence of temperature on the rhythm of appearance of striped 
markings 
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Variation in the number of striped lin e according to the temperature 
in which the cuttlefish were reared. (1) Batch of cuttlefish reared at 
a temperature of 25 ~ (2) 20 ~ temperature; (3) 15 ~ temperature; 
(4) 13 ~ temperature (this being the minimum control temperature). 

As a result ,  record ings  o b t a i n e d  b y  these  d i f fe ren t  
e x p e r i m e n t a l  rea r ings  a l low us to  s t a t e  t h a t  t h e  r h y t h m  
of s t r ipe  f o r m a t i o n  depends  on  t e m p e r a t u r e ;  t h e  n u m b e r  
of m a r k i n g s  on  a shell  are mere ly  a n  a p p r o x i m a t e  
ind ica t ion  of age, scarcely  more  re l iable  t h a n  t h e  l e n g t h  
of t he  shell  itself. The  biological  compar i sons  wh ich  one 
m i g h t  b e  t e m p t e d  to  d raw be tween  l iv ing  cepha lopods  
of d i f fe ren t  oceans  can  on ly  be  t rue  du r ing  those  per iods  
in wl~ich t h e r m a l  cond i t ions  are  s imilar .  

B y  e x t r a p o l a t i o n  of resu l t s  i t  can, however ,  be  esti- 
m a t e d  t h a t  t h e  da i ly  age m a r k i n g s  obse rved  b y  CHoE = 
would  indeed  be  a t t a i n e d  b y  Sepia o//icinalis L. in w a t e r  
t he  t e m p e r a t u r e  of which  was m a i n t a i n e d  a t  30 ~ th i s  
be ing  t h e  m a x i m u m  rea r ing  t e m p e r a t u r e  in  J a p a n .  

I t  m a y  t h u s  be  supposed  t h a t  t he  m i n e r a l  me tabo l i sm,  a 
func t ion  of t h e  s i p h u n c u l a r  e p i t h e l i u m  respons ib le  for 
age mark ings ,  is governed  b y  a biological  r h y t h m  
occas ioned b y  e x t e r n a l  fac tors  in  t he  case of t he  d i f fe ren t  
cu t t l e f i sh  species. 

Rdsumd. Le r y t h m e  de f o r m a t i o n  des s t r ies  d 'accroisse-  
m e n t  de la coquil le de seiche est  fonc t ion  de la t empgra -  
ture .  I1 semble  donc  n6cessaire  d ' e n  t en i r  c o m p t e  a v a n t  
de c o m p a r e r  d ivers  Sepiid6s (Age, Sous-esp~ces, etc.). 

A .  R I C H A R D  . 

Institut de Biologic Maritime et Rdgionale, 
Wimere,~x (Pas-de-Catais, France), 18 April 1959 

Prote inur ia  in the Rat: A C o m p a r i s o n  of T i s sue  

I t  is genera l ly  accep ted  t h a t  t h e  p r o t e i n u r i a  in  t he  r a t  
is t he  resu l t  of a d i sc repancy  b e t w e e n  g lomeru la r  f i l t r a t ion  
of b lood  s e r u m  p ro t e ins  a n d  t u b u l a r  r e a b s o r p t i v e  
capac i t y  1. ]3ZLL'S ~ a s s u m p t i o n  t h a t  t he  p r o t e i n  in  t he  
ur ine  p a r t l y  or ig ina tes  f rom t he  accessory gen i ta l  g lands  
has  been  r ecen t ly  recons idered  b y  PERRY 3 a n d  ROSEN- 
MANN et  al. 4 in  t he  male  r a t  a n d  b y  BAI~NES et  al. 5 in  t he  
h u m a n .  The  pu rpose  of t h i s  c o m m u n i c a t i o n  is to  p re sen t  
ev idence  t h a t  t h e  u r ine  of t h e  ma le  r a t  does con t a i n  t i ssue  
c o m p o n e n t s  de r ived  solely f rom t he  accessory  gen i ta l  
glands.  

An t i s e r a  to  organ-specif ic  an t igens  of t h e  accessory 
gen i t a l  g lands  of t he  ma le  r a t  were p r e p a r e d  in r a b b i t s  b y  
a n  i m m u n i z a t i o n  schedule  emp loy ing  F r e u n d ' s  comple te  
a d j u v a n t  as: descr ibed  p rev ious ly  4. 4 organ-specif ic  
an t igens  were de tec ted  b y  t he  doub le  di f fus ion t e c h n i q u e  
in  aga r  gel us ing  a n t i s e r a  d i rec ted  aga ins t  t h e  sed iment ,  

C o m p o n e n t s  in the Voided and Renal  Pelvic  Urine  

soluble a n d  l ip id  f rac t ions  of t he  glands.  None  of these  
an t igens  were found  in t h e  u r ine  of female  rats ,  whereas  
1 or  2 an t i gens  were  d e m o n s t r a t e d  in  t h e  u r ine  of ma le  
an ima l s  w h e n  r eac t ed  w i t h  a n t i - s e d i m e n t  and  ant i - l ip id  
f r ac t ion  sera ;  no p r ec ip i t a t i on  b a n d s  deve loped  w i t h  t he  
an t i - so luble  f r ac t ion  serum.  

I n  order  to  p rove  t h a t  t h e  an t igens  d e m o n s t r a b l e  in t he  
u r ine  of t h e  ma le  r a t  a re  no t  excre ted  or secre ted  b y  t h e  
kidneys ,  s p o n t a n e o u s l y  vo ided  a n d  rena l  pe lvic  Urine 
samples  were compared .  The  lef t  u r e t e r  of 8 a d u l t  ma le  
r a t s  was  exposed d u r i n g  l a p a r o t o m y  a n d  l iga ted  ap-  
p r o x i m a t e l y  i c m  f rom the  u re te ro -pe lv ic  junc t ion .  
10-12 days  a f t e r  t he  opera t ion ,  t h e  an ima l s  were p laced  
in i nd iv idua l  m e t a b o l i s m  cages over  ur ine-faeces  separa-  
to rs  a n d  ur ine  was  col lected u n d e r  a l ayer  of l iquid  
paraff in .  The  r a t s  were kil led 1 day  l a t e r  a n d  t h e  ur ine  was 
a sp i r a t ed  f rom t h e  h y d r o n e p h r o t i c  sac. The  s p o n t a n e o u s l y  
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vo ided  u r ine  f rom the  r i g h t  k i d n e y  a n d  t h e  u r ine  f rom t h e  
h y d r o n e p h r o t i c  lef t  k i d n e y  were c o m p a r e d  b y  t h e  
O u c h t e r l o n y  t e c h n i q u e  w i t h  respec t  to  t he  p resence  of t h e  
organ-speci f ic  an t igens  descr ibed  above .  No p rec ip i t a t i on  
l ines deve loped  w h e n  ur ine  f rom t h e  h y d r o n e p h r o t i c  sac 
was  r eac t ed  w i t h  a n t i s e r a  to  t h e  s e d i m e n t  a n d  l ip id  
f r ac t ion  of t h e  accessory  gen i t a l  glands.  As expected ,  t h e  
s p o n t a n e o u s l y  vo ided  ur ine,  pass ing  t h r o u g h  t he  u r i n a r y  
b l a d d e r  and  u re th r a ,  c o n t a i n e d  a n  a n t i g e n  p r e c i p i t a t i n g  
w i t h  t h e  2 a n t i s e r a  (figure). I t  is n o t e w o r t h y  t h a t  th i s  
r e a c t i n g  an t i gen  is of h igh  molecu la r  weight ,  s ince i t  was  
exc luded  f rom a G-200 S e p h a d e x  co lumn.  

SELLERS 1 is of t h e  op in ion  t h a t  p r o t e i n u r i a  in  t he  r a t  
s t ems  solely f rom the  k idneys .  THI:NG ~ r epo r t s  t h a t  in  t h e  
mouse  no  p ro t e ins  o the r  t h a n  those  of rena l  or igin are  

d e m o n s t r a b l e .  RUEMKE a n d  THUNG 7 bel ieve  t h a t  t he  
mouse  ur ine  con t a in s  a p r o t e i n  p roduced  in t h e  l iver,  
wh ich  is c o n c e n t r a t e d  a n d  excre ted  b y .  t h e  k idneys .  
T h e  o b s e rv a t i o n s  r epo r t ed  he re in  unequ ivoca l l y  demon-  
s t r a t e  t h a t  t h e  s p o n t a n e o u s l y  vo ided  ur ine  of t h e  ma le  
r a t  con ta ins  a t  l eas t  one p ro te inaceous  c o m p o n e n t  wh ich  
is n o t  excre ted  or secre ted  b y  t h e  k idneys .  Th i s  com- 
p o n e n t  has  been  found  to  be  serological ly  organ-specif ic  
for t h e  mate  accessory gen i ta l  g lands  ; i ts  absence  f rom t he  
r ena l  pe lvic  u r ine  p roves  t h a t  non - r ena l  t i ssue  c o n s t i t u e n t s  
are c o n t r i b u t e d  to t h e  p r o t e i n u r i a  of t h e  n o r m a l  ma le  r a t  s. 

Zusammen/assung. Es  wird  gezeigt,  dass  be i  gesunden  
m g n n l i c h e n  R a t t e n  n u r  Urin ,  der  die u n t e r e n  H a r n w e g e  
passier t ,  B e s t a n d t e i l e  der  Gesch lech t sdr i i sen  en thg l t .  
Somi t  is t  die n o rma l e  P ro t e i n u r i e  zu m Tell  auf  die 
Aussche idung  e x t r a r e n a l e r  G e w e b s k o m p o n e n t e n  zuri ick-  
zufi ihren.  

A. DURST, T. DISHON, 
E. ROSENMANN an d  J. I t .  B o s s  

Department o/ Surgery A, 
Laboratory/or Microbiology and Immunology 
o/the Faculty o/Dental Medicine 
and Department o/Pathology, 
Hebrew University Hadassah Medical School, 
Jerusalem (Israel), 2 May 7969 

Double immunodiffusion tests of antisera directed against the lipid 
fraction (L) and sediment (S) of the male accessory genital glands 
with the spontaneously voided urine (a and e) and renal pelvic 
urine (b and d). With the 2 urine specimens illustrated, a precipita- 
tion band developed only when the antisera were reacted with the 
voZded urine. 
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Comparison of the Effects of Atropine Sulfate and 

I n  i n t e r p r e t i n g  t he  cen t r a l  ac t ion  of cho l inominmt i c  
agents ,  a t r o p i n e  su l fa te  is f r e q u e n t l y  used as a b lock ing  
a g e n t  to  d e t e r m i n e  w h e t h e r  t h e  ac t ion  is m e d i a t e d  b y  a 
n ico t in ic  or musca r in i c  m e c h a n i s m .  The  ques t ion  arises 
w h e t h e r  i t  is ac t ing  as a musca r in i c  b lock ing  a g e n t  or as a 
nonspeci f ic  local  anes the t ic ,  since t he  chemica l  s t r u c t u r e  
of a t rop ine  h a s  c e r t a i n  s imi lar i t ies  to  cocaine.  M a n y  
a t r o p i n e  ana logues  1, 2 h a v e  been  r epo r t ed  to  h a v e  local  
a n e s t h e t i c  ac t iv i ty .  I n  1960, CURTIS a n d  PHILLIS a 
d e m o n s t r a t e d  t h a t  a t r o p i n e  su l fa te  b e h a v e d  s imi la r ly  to  
p roca ine  HC1 in  depress ing  t h e  spike p o t e n t i a l s  of sp ina l  
neu rons  evoked  b y  chemica l s  (acetylchol ine,  g l u t a m a t e  
ions) and  n e r v e  s t i m u l a t i o n  (vent ra l - root ) .  

I n  r ev iewing  t h e  l i t e ra tu re ,  t he  on ly  p a p e r  t h a t  
quantitatively describes the local anesthetic effect of 
atropine sulfate was published in 1948 by DE ELIO ~. 
Atropine was reported to have half the potency of pro- 
caine by the method of i.c. injection in guinea-pigs. 
Although this is a useful screening method for local 
anesthetics 5, it is possible that atropine may appear 
active in this test because of interference with pain 
receptor mechanisms. The local anesthetic activity of 
atropine has therefore been reinvestigated on the isolated 
frog sciatic nerve in order to obtain a more direct assess- 
ment of its properties. 

Procaine Hydrochloride on Nerve Conduction 

Methods. Frog  R inge r :  T h e  fol lowing so lu t ion  was used 
t h r o u g h o u t  t h e  e x p e r i m e n t s :  NaC1, l l 0 m M ;  KC1, 
2.7 mM; CaCI> 1.8 raM; Tris-(hydroxymethyl)-amino- 
m e t h a n e ,  1.0 m M  an d  E D T A ,  0.1 raM.  T h e  so lu t ion  was 
ad ju s t ed  to p H  7.4 w i t h  HC1. E a c h  t e s t  so lu t ion  was m a d e  
up  b y  d issolv ing t h e  d rug  in t h e  above  so lu t ion  a n d  t h e  
p H  was r e a d j u s t e d  to  7.4 b y  a d d i n g  d i lu te  N a O H  solut ion.  

N e r v e - b a t h :  A smal l  p las t i c  r e c t a n g u l a r  t i ssue  b a t h  of 
1.0 • 2.0 • 4.0 cm a w i t h  a p las t i c  cover  was  used. 9 p l a t i n u m  
electrodes  were  a r r anged  as shown  in F igure  1, so t h a t  
2 of t h e m  (6 an d  7) were i m m e r s e d  in t h e  so lu t ion  w h e n  i t  
was pa r t i a l l y  filled (3 m l  of t h e  t e s t  solut ion) .  T h e  d i s t ance  
b e t w een  t h e  p l a t i n u m  elect rodes  was 0.5 cm. D u r i n g  t h e  
e x p e r i m e n t  t h e  n e r v e - b a t h  was filled w i t h  3 ml  of t he  
t e s t  solut ion.  T h e  n e r v e  was t h r e a d e d  t h r o u g h  t h e  
e lect rodes  so t h a t  i t  l ay  a b o v e  e lect rodes  1-5, be low 
elect rodes  6-7 a n d  above  electrodes  8-9, en su r ing  t h a t  a 
c o n s t a n t  l eng th  of ne rve  was i m m e r s e d  in t h e  t e s t  solu- 
t ion.  The  ne rve  was s t i m u l a t e d  a t  i ts  pe r iphe ra l  end  
t h r o u g h  electrodes  1 a n d  2, b y  s u p r a m a x i m a l  squa re  
wave  pulses  (0.15 ms, 0.5/s) f r om a Grass  S4B s t i m u l a t o r  
a n d  Genera l  R a d i o  578A iso la t ion  t r ans fo rmer .  A c t i o n  
p o t e n t i a l s  were recorded  s i mu l t an eo u s l y  b e t w e e n  e lect rodes  
4 an d  5 a n d  e lect rodes  8 a n d  9 us ing  a T e x t r o n i x  502 oscillo- 
scope. E lec t rodes  3, 6 a n d  7 were  connec t ed  to  g round .  


