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surface. In  23 of t he  28 species nerve  cell bodies  were 
found  in th is  cardiac nerve.  In  the  5 in which  nerve  cells 
were no t  located,  t he  failure was p robab ly  due to  inade- 
qua te  sampl ing  ra the r  t h a n  to the  absence of such cells. 
The Table  lists the  spiders in which  we have  found a 
cardiac nerve.  An aster isk indica tes  those  species in 
which  cell bodies  were not  found.  To th is  list  should be 
added  the  o the r  3 species of spiders  which have  been  
shown previously  to have  a cardiac ganglion. These are: 
Geolycosa missouriensis Banks  (Lycosidae) ~, Heteropoda 
venatoria Linnaeus  (Sparassidae) 1, and Scodra calceata 
Fabr .  (Theraphosidae)  4. 

The spiders  examined  thus  far for the  presence  of a 
cardiac ganglion are ve ry  few when  compared  to the  
to ta l  n m n b e r  of spider  species. However ,  the  species 
which have  been examined  represen t  near ly  a/a of the  
to ta l  n u m b e r  of families of spiders.  The  universal  occur- 
rence of a cardiac ganglion in the  families which  have  
been s tudied  indica tes  t h a t  cardiac ganglia m u s t  be of 
widespread  occurrence in the  Araneae% 

Rdsumd. La pr6sence d ' u n  ganglion card iaque  a 6t6 
recherch6e chez des araign4es par  une 6rude histologique.  

Darts 11 families, un  ganglion ca rd iaque  a 6t6 mis  en 6vi- 
dence dans  la r6gion dorsale mo y en n e  de la surface ex te rne  
du coeur. La pr6sence r6guli6re d ' u n  ganglion dans  les 
familles 6tudi6es indique  qu' i l  exis te  tr6s p r o b a b l e m e n t  
chez routes  les araign6es. 
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P R O  E X P E R I M E N T I S  

A N e w  Method for D e t e r m i n i n g  the Michae l i s -Menten  Constant  Viscometr ica l ly  for E n z y m e  Reac-  
t ions  of H i g h - M o l e c u l a r  Substrates  

The viscometr ic  me thod  has been successfully appl ied 
by  m a n y  au thors  for the  de t e rmina t ion  of the  ca ta ly t ic  
ac t iv i ty  of a n u m b e r  of enzymes  (amylases,  nucleases, 
proteases,  pect inases,  hyaluronidases ,  Cx-cellulases etc.), 
degrading high-molecular  subst ra tes .  

In  the  l i te ra ture  there  is a lack of prerequis i tes  and 
inferences suff icient ly backed by a rgumen t s  for the  
de t e rmina t ion  of the  kinet ic  cons tan t s  of enzyme-sub-  
s t ra te  react ions  in a viscometr ic  way. 

i n  several  successive works 1 4 a theory  has been 
evolved which permi t s  us to t race  v iscometr ica l ly  the  
kinetics of enzyme react ions  for h igh-molecular  sub- 
s t ra tes .  The equa t ions  t hus  ob ta ined  are appl ied in t he  
t rac ing of the  degrada t ion  kinetics of Sodium carboxy-  
methylcel lulose subs t ra te  (Na-CMC) under  ca ta ly t ic  effect  
of the  Cx-cellulase enzyme  (EC 3.2.1.4, f l - l ,4-glucan-4- 
glucanohydrolase) ,  which  is ob ta ined  according to the  
t ype  of 
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where  nE = P EEl No/#E a n d  n s = IS] No~t, s are t he  con- 
c e n t r a t i o n s  of t he  ac t ive  sites, r e spec t ive ly  t he  s u b s t r a t e  
molecules  in  a u n i t  of v o l u m e ;  /z E and  /*s, t he  molecu la r  
weights  of t h e  e n z y m e  and  t h e  s u b s t r a t e ;  [E] a n d  IS], 
t he i r  we igh t  c o n c e n t r a t i o n s ;  N 0, t he  Avogad ro  n u m b e r ,  
a n d  p t he  n u m b e r  of ac t ive  si tes in  a n  e n z y m e  molecule.  

The  Michae l i s -Menten  c o n s t a n t  (Kin) can  be  d e t e r m i n e d  
f rom the  inferences  d r a w n  of t he  t h e o r y  set  up  for t he  
e n z y m e - s u b s t r a t e  r eac t ion  of t he  t y p e  of e q u a t i o n  (1). 

B y  m e a s u r i n g  t he  re la t ive  v i scos i ty  ~lrez- ~1/~1o, de- 
p e n d i n g  u p o n  t he  r eac t ion  t i m e  (t) u n d e r  o p t i m a l  con- 
d i t ions  (pH = 4.5; 25 ~ b y  m e a n s  of t he  e q u a t i o n  5,~ 

aV n (COrer 1) (2) 
/~s = K IS] 

is d e t e r m i n e d  t he  molecu la r  we igh t  /~s of t h e  s u b s t r a t e  
degraded  (Na-CMC) u n d e r  t h e  ca t a ly t i c  effect  of t h e  
e n z y m e  Cx-cellulase (ob ta ined  f rom Aspergyl lus  oryzae).  
I n  th i s  d e p e n d e n c e  K = 0.00158 a n d  a ~ 0.43 [2], a n d  
n = 8  ~. 

The  va lues  of #s d e t e r m i n e d  in th i s  m a n n e r  are sub-  
s t i t u t e d  in t he  e q u a t i o n  [1] 

~, /*~o = (/~,o /~oo)  e - ~ E < '  (3) 

which  descr ibes  t he  b e g i n n i n g  of t he  enzymic  reac t ion  
(when Km tz~ >> IS]), a n d  t he  e q u a t i o n  [3] 

I I + k* [E] 
#s #soo /*so / ~ s m  ~ -  t (4) 

descr ib ing  t he  end  of t he  enzymic  reac t ion  (when 
Km & ~ [$3) in  which  /~so a n d  /~soo are the  in i t ia l  a n d  
t he  f ina l  molecu la r  we igh t s  of t he  s u b s t r a t e  degraded ,  
a n d  

k = P k+l k+2 NO k * - -  p k+2 (5) 
(k-1 + k+2) /~E #E 

t he  2 c o n s t a n t s  cha rac t e r i z ing  t he  enzymic  reac t ion .  I n  
e q u a t i o n  (5) k+l ,  k _  1 a n d  k+z are  t he  c o n s t a n t s  def ined 
in e q u a t i o n  (1). 

F r o m  the  r a t io  of t he  c o n s t a n t s  in  e q u a t i o n  (5) can  
be  d e t e r m i n e d  t h e  Michae l i s -Menten  c o n s t a n t  (Kin) , 

k* k_ 1 + k+~ 
Km -- k -- No k+ 1 (6) 

in mo la r  c o n c e n t r a t i o n  (mmol /ml) :  

I n  t h e  F igure  are i l l u s t r a t ed  t h e  inferences  of t he  
t h e o r y  sugges ted  for  t he  d e t e r m i n a t i o n  of t he  Michaelis-  
M e n t e n  c o n s t a n t  v i scometr ica l ly .  Fo r  d i f fe ren t  molecu la r  
we igh ts  (/*so) a n d  s u b s t r a t e  c o n c e n t r a t i o n s  IS] a n d  w i t h  
d i f fe ren t  e n z y m e  c o n c e n t r a t i o n s  [E] in  t he  ind ica t ed  
reac t ion  (1), i t  will h a v e  a va lue  of 

k* 
K ' n - -  k -- 3 " 6 • 1 7 6  q- 5.5% . 

Zusammenfassung. I n  l ~ b e r e i n s t i m m u n g  m i t  de r  neu  
en twicke l t en  v i skos ime t r i s chen  Me thode  wurde  die Mi- 
c h a e l i s - M e n t e n - K o n s t a n t e  K m = 3,6 x 10 -5 m m o l / m l  der  
H y d r o l y s e n r e a k t i o n  der  Na t r i umca rboxyme thy l ce l l u loSe  
u n t e r  de r  k a t a l y t i s c h e n  M i t w i r k u n g  von  Cx-Cellulasen- 
E n z y m e n  b e s t i m m t .  
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La p l a c e  de  la  s c i n t i p h o t o g r a p h i e  d a n s  l e s  6 t u d e s  p h y s i o p a t h o l o g i q u e s  

N o m b r e  d ' 6 tudes  phys i opa t ho l og i ques  p a r  les radio-  
t r aceu r s  g a g n e n t  en  facil i t6 d ' i n t e r p r 6 t a t i o n  lorsque  la 
loca l i sa t ion  et  la d i s t r i b u t i o n  corporel le  du  t r a c e u r  p e u v e n t  
4tre connues  ~ t o u t  m o m e n t  chez l ' a n i m a l  v i v a n t .  Nous  
p r6sen tons  ici que lques  exemples  t yp iques  de l ' u t i l i s a t ion  
d ' u n e  s c in t i c amera  d a n s  des inves t iga t ions  p o r t a n t  sur  
des p rob l6mes  de d i s t r i b u t i o n  de t r aceurs  dans  diverses  
s i t ua t ions  phys io log iques  ou pa tho logiques .  

Considdrations gdndrales. L a  s c i n t i c am er a  d'ANGER 1 est  
e s sen t i e l l emen t  cons t i tu6e  d ' u n  cr i s ta l  d ' i odu re  de sod ium 
act iv6 au  tha l l i um,  d ' u n  d i am6 t r e  de 11 pouces  e t  d ' u n e  
6paisseur  d ' u n  demi-pouce,  coupl6 ~ une  ma t r i ce  hexa-  
gonale  de 19 p h o t o t u b e s .  Les sc in t i l l a t ions  p rodu i t e s  dans  
le cr is ta l  son t  analys6es  au  doub le  po in t  de vue  de l '6nergie  
et  de la loca l i sa t ion  des p h o t o n s  absorb6s.  Les impul s ions  
son t  visual is6es sous fo rme de po in t s  l u m i n e u x  sur  l ' 6c ran  
d ' u n  oscilloscope. Les  images  i n s t a n t a n 6 e s  a ins i  engen-  
dr6es son t  int6gr6es p e n d a n t  u n  t e m p s  p r6d6 te rmin6  en 
e x p o s a n t  p e n d a n t  ce t t e  p6r iode u n  f i lm p h o t o g r a p h i q u e .  
Le d o c u m e n t  o b t e n u  es t  une  sc in t ipho tograph ie .  

La  sensibi l i t6  d ' u n  te l  sys t6me es t  t r6s  6]ev6e. E n  fait,  
on  l ' a  es t im6e au  t r ip le  de ce l le  q u ' o n  o b t i e n t  avec  u n  
co l l ima teur  focal isant .  Le t e m p s  n6cessaire  5 la visual i -  
sa t ion  d ' u n e  source r ad ioac t ive  d i s t r ibu6e  d a n s  l ' e space  

est  en  cons6quence  r6du i t  h env i ron  10% de celui qu i  
est  exig6 p a r  le sys t6me  ~ b a l a y a g e l .  

L a  r6solu t ion  th6or ique  est  p r a t i q u e m e n t  la mSme que 
celle des sys t6mes  ~ ba layage .  Le r accourc i s semen t  du 
t e m p s  de l ' e x a m e n  p e r m e t  tou te fo is  s o u v e n t  d '61iminer 
des causes  ex t r ins6ques  de pe r t e  de r6solut ion,  te!les 
que les m o u v e m e n t s  respi ra to i res .  L a  r6solu t ion  r6elle 
du sys t6me p e u t  a ins i  6tre es t im6e ~ 1,5 lois celle des 
sys t~mes ~ ba layage2.  

Rdsultats. (1) Passage  t r anscap i l l a i r e  des t raceurs .  Aussi  
l ong t emps  que  la d i s t r i b u t i o n  d ' u n  t r a c e u r  res te  p u r e m e n t  
vascula i re ,  l ' a spec t  s c in t i g r aph ique  es t  une  r ep roduc t ion  
fiddle de l ' i r r iga t ion  sangu ine  de l ' o rgan i sme :  celui-ci est  
donc  visual is6 d a n s  sa to t a l i t6  avec, en  sur impress ion,  
l ' image  du  coeur e t  des gros va isseaux.  Cet te  image  dis- 
p a r a l t  peu  ~ peu  dans  la mesure  off le t r a ceu r  f r a n c h i t  
la paro i  capi l la i re  p o u r  en t r e r  dans  l ' espace  in ters t i t ie l .  
A t i t r  e d ' exemple ,  nous  avons  group6 g la  F igure  i u n e  
s6quenee de sc in t ig raph ies  r6alis6es chez le r a t  apr6s  une  
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