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Au cont ra i re ,  le 5-bromo-4-chloro-3-ind61yl-/5-D-galacto- 
py ranos ide  3 es t  u n  s u b s t r a t  ch romog6n ique :  incolore  en 
solut ion,  il donne ,  apr+s ac t ion  d ' u n e  ga lac tos idase ,  u n  
p r o d u i t  de  r6ac t ion  insoluble  e t  color6 en  b leu  tu rquo ise .  
Ce s u b s t r a t a  6t6 util is6 p a r  PEARSON et  al. 4 pou r  localiser  
la ga lac tos idase  dans  les t issus.  

U n  i m m u n s 6 r u m  de l a p i n  an t i - suc  diges t i f  &Helix 
pomatia est  o b t e n u  p a r  la  m 6 t h o d e  s u i v a n t e :  ta premi+re  
semaine,  deux  in jec t ions  de suc dilu6 au  1/20 (env i ron  
10 m g  d ' azo te /ml )  avec  a d j u v a n t  de F r e u n d ,  puis,  pen-  
d a n t  t ro is  semaines ,  une  in j ec t ion  i n t r a m u s c u l a i r e  de  la  
mSme q u a n t i t 6  du  suc. a l t e r n a t i v a m e n t  d a n s  la  cuisse 
dro i te  et  dans  la cuisse gauche ,  qu inze  jours  de repos  pu is  
reprise  des  in jec t ions  i n t r a - m u s c u l a i r e s  a l t e rn6es  p e n d a n t  
deux  semaines .  

La  t e c h n i q u e  d ' immuno61ec t rophor~se  util is6e es t  celle 
de SCHEIDEGGER 5. Une  qu inza ine  de l ignes de p r6c ip i t a -  
, ions  a p p a r a i s s e n t  avec  le suc  t o t a l  (F igure  2a). P o u r  la  
ca rac t6 r i sa t ion  de  l ' enzyme ,  une  so lu t ion  du  s u b s , r a t  
ch romog6n ique  (0 ,00016M d a n s  le t a m p o n  ac6 ta te  0,1 M 
p H  5,3, 0 , 0 0 1 M  en  c h l o r h y d r a t e  de  spe rmid ine )  es t  
d6pos6e d a n s  la  rigole des  l ames  d ' immuno61ec t rophor~se  
lav6es p r 6 a l a b l e m e n t  d u r a n t  deux  jour s  apr6s  la  r6ac t ion  

+ 0 a 

i mmu n o l o g i q u e .  L a  r6ac t ion  e n z y m a t i q u e  s 'e f fec tue  en 
c h a m b r e  h u m i d e  p e n d a n t  6 h ~t 37°C: d e u x  arcs son t  ainsi 
color6s sp6c i f i quemen t  en  b len  tu rquo i se ,  l ' u n  dans  la 
r6gion des  7-globul ines ,  l ' a u t r e  au  n i v e a u  des  ~2-globulines 
(Figure  2c). P a r  leur  m i g r a t i o n  61ectrophor6t ique,  ces 
deux  l ignes c o r r e s p o n d e n t  donc  a u x  d e u x  pr inc ipa les  
zones d ' a c t i v i t 6  e n z y m a t i q u e  raises e n  6v idence  sur 
cetlogel. 

On  p e u t  en  conc lure  qu ' i l  ex is te  au  moins  deux  fl- 
ga lac tos idases  d a n s  le suc d iges t i f  d'Helix pomatia, tou tes  
les d e u x  an t ig6n iques ,  d i f f6 ran t  p a r  l eur  mobi l i t6  61ectro- 
phor6 t ique .  

L ' a c t i v i t 6  h y d r o l y t i q u e  du  suc sur  I ' O N P G  passe  par  
u n  m a x i m u m  A p H  5,3: des  essais de dosage  effectu6s 
d ' a u t r e s  p H  su r  les zones s6par6es sur  ceUoget n ' o n t  pas  
pe rmis  de dif f6rencier  les ga lac tos idases  p a r  leur  p H  
o p t i m u m .  

U n  t r a v a i l  de p u r i f i c a t i o n  de  ces e n z y m e s  es t  e n  cours 
e t  p e r m e t t r a ,  sans  dou te ,  de  m i e u x  ca rac t6 r l se r  ees dif- 
f6 ren t s  e n z y m e s  ~. 

Summary. Diges t ive  ju ice  of Helix pomatia was s tud ied  
b y  i m m u n o e l e c t r o p h o r e s i s :  a f t e r  i n c u b a t i o n  w i t h  a chro-  
mogen ic  s u b s t r a t e ,  5-bromo-4-chloroindol-3-yl-f l -D-galac-  
t o p y r a n o s i d e ,  two f l -galactosidases  were revealed .  
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Fig. 2. Immuno~lectrophorbse du suc digestit d'Helix pomatia. 
a, b, Seh6ma et photographic des lignes de pr6cipitation r6v616es 
par l'amidosehwartz, c, R6action sp6cifique des arcs de pr6cipitation 
pos~dant une activit6 hydrolytique sur le 5-bromo-4-ehloro-3- 

indolyl-fl- D-galactoside. 
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E f f e c t  o f  M e p h e n e s i n  o n  
S k e l e t a l  M u s c l e  M y o f i b r i l s  

Mephenes in ,  3- (2 ' -  m e t h y l p h e n o x y ) p r o p a n e -  1, 2- diol,  
has  been  classif ied as a ske le ta l  musc le  r e l a x a n t  or  de-  
p r e s san t  1. I t  ac t s  p r i m a r i l y  on  t h e  sp ina l  cord  t h r o u g h  
inh ib i t i ons  of p o l y s y n a p t i c  p a t h w a y s  a n d  more  specif-  
ical ly on  t he  i n t e r n u n c i a l  cells 2. I n  t he  pas t ,  t h e  p h a r m a -  
cological  research  w i t h  t h i s  d r u g  ha s  been  d i r ec t ed  t o w a r d  
i ts  p r i m a r y  ta rge t ,  t h e  sp ina l  co rd  s'* . E x c e p t  for  some 
s tudies  r ega rd ing  t he  ac t ion  p o t e n t i a l  6, t he  p h a r m a c o -  
d y n a m i c  effect  of m e p h e n e s i n  on  musc le  ha s  received 
l i t t le  a t t e n t i o n .  

I n  some ear ly  work,  BATE-SMITH a n d  BENDALL 6 found  
t h a t  m e p h e n e s i n  a d m i n i s t r a t i o n  re su l t ed  in a m a r k e d  
de lay  in  t he  onse t  of r igor  mor t i s  in  muscle .  More r ecen t ly ,  
SINK et  al. ~ showed  t h a t  t h e  sa rcomere  l e n g t h  in t h e  
muscle  myof ib r i l  was h igh ly  cor re la ted  w i t h  t h e  l e n g t h  

of th i s  de lay  in t h e  onse t  of r igor .  F r o m  these  researches,  
i t  shou ld  follow t h a t  t h e  a d m i n i s t r a t i o n  of mephenes in ,  
b y  de l ay ing  t h e  onse t  of r igor  morr is ,  shou ld  produce  
sa rcomeres  t h a t  are longer  t h a n  those  n o r m a l l y  observed  
in t h e  pos t - r igor  muscle  myof ibr i l .  Consequen t ly ,  t h e  pur- 
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pose of  these  e x p e r i m e n t s  was  to  t e s t  t he  h y p o t h e s i s  t h a t  
t h e  p h a r m a c o d y n a m i c  effect  of m e p h e n e s i n  o n  musc le  is 
t h e  longer  s a r comere  in t h e  myof ib r i l .  

Experimental procedure. F o u r  e x p e r i m e n t a l  a n i m a l s  
(Sus domesticus), a v e r a g i n g  a p p r o x i m a t e l y  75 kg  a n d  w i t h  
s imi l a r  genet ic  a n d  n u t r i t i o n a l  b a c k g r o u n d s ,  were used in 
these  s tud ies .  Two a n i m a l s  were i n t r a p e r i t o n e a l l y  g iven  
doses  of m e p h e n e s i n  (E. R. S q u i b b  & Sons,  N ew  York)  
p r e p a r e d  in  25% e t h a n o l  to  a c o n c e n t r a t i o n  of 100 m g / m l .  
Two  d i f fe ren t  doses, a t  levels of 750 a n d  1350 m g / k g  of 
b o d y  weight ,  were admin i s t e r ed .  20 m i n  a f t e r  t he  injec-  
t i on  of t h e  drug ,  t h e  an im a l s  were sacrif iced.  

T h e  t i m e  course  of r igor  mor r i s  was  a p p r o x i m a t e d  o n  
a n  excised s t r i p  (1 . 1 - 6 cm) of  para l le l  musc le  f ibers ,  
w i t h  t h e  use  of a r i g o r o m e t e r  8 m a i n t a i n e d  a t  37 °, 100% 
re la t ive  h u m i d i t y ,  n i t r o g e n  a t m o s p h e r e ,  a n d  50 g we igh t s  
app l ied  a t  2 m i n  in te rva l s .  O n s e t  of r igor  mor r i s  is de f ined  
as t h e  t i m e  a t  wh ich  t he  musc le  beg ins  to  lose i t s  e las t ic i ty .  
Af t e r  all  t h e  e l a s t i c i ty  d i sappears ,  r igor  mor r i s  is com-  
p le t e  t 

24 h p o s t - m o r t e m  samples  of t he  G l u t e u s  medius ,  Rec-  
tus  femoris ,  Long i s s imus  dorsi ,  T r a p e z i u s  thorac is ,  Ser- 
r a t u s  ven t ra l i s ,  t h e  o u t e r  a n d  inne r  po r t i ons  of t he  Biceps  
femoris ,  a n d  t h e  l igh t  a n d  d a r k  po r t i ons  of t he  emi t end i -  
nosus  musc les  were  used in d e t e r m i n i n g  t h e  sa rcomere  
l e n g t h  of t he  myof ibr i l .  T h e  r e p e a t i n g  u n i t  of s t r u c t u r e  
in  t h e  myof ib r i l  is t h e  s a r c o m e r e  a n d  is de f ined  as  t he  
reg ion  b o u n d e d  b y  two a d j a c e n t  Z-l ines 1°. 

A p p r o x i m a t e l y  400 m g  of t h e  excised muscle  t issue 
sample  were h o m o g e n i z e d  in 10 ml  of cold 0 . 0 8 M  po ta s -  
s i u m  chlor ide  n in  a Lourdes  t i ssue  h o m o g e n i z e r  for 1 rain.  
A n  u n f i x e d  p r e p a r a t i o n  of t h i s  h o m o g e n a t e  was  e x a m i n e d  
u n d e r  a n  A. O. Spence r  P h a s e s t a r  microscope  e q u i p p e d  
w i t h  a n  ocular  scale c a l i b r a t e d  w i t h  a s tage  m i c r om e t e r .  
Since musc le  t i ssue  ha s  been  shown  to be  he t e rogeneous  
w i th  r e spec t  to  t h e  l e n g t h  of the  i n d i v i d u a l  sa rcomeres  l~,la, 
m e a s u r e m e n t s  of t h e  sa rcomere  l e n g t h  of 25 r a n d o m l y  
selected,  i so la ted  myof ib r i l s  were m a d e  for  e ach  un f i xed  
p r e p a r a t i o n .  The  m e a n  a n d  s t a n d a r d  error ,  for  each  
muscle  sample ,  were ca l cu la t ed  in t he  usua l  m a n n e r  ~4. 

Results and discussion. Fol lowing  t h e  a d m i n i s t r a t i o n  of 
mephenes in ,  b o t h  an ima l s  showed  f laccid pa ra lys i s  a n d  a 
loss of t h e  r i gh t i ng  p o s t u r a l  ref lex  w i t h i n  10 rain.  Muscu la r  
pa ra lys i s  was  of t h e  a scend ing  type .  T he  pos t e r io r  l imbs  
a n d  t h e  lower  ha l f  of t he  b o d y  were af fec ted  f i rs t  w i t h  t h e  
a n t e r i o r  l imbs  a n d  t he  neck  be ing  a f fec ted  last .  Resp i ra -  
t i o n  a p p e a r e d  no rma l .  Sa l i va t i on  in b o t h  a n i m a l s  was  ob-  
se rved  as well  as  s l igh t  n a u s e a  a n d  vomi t ing .  D u r i n g  
para lys is ,  t h e  a n i m a l s  r e m a i n e d  mot ion le s s  a n d  were  com-  
p le t e ly  l imp.  

T h e  onse t  of r igor  mor r i s  was  n o t i c e a b l y  de l ayed  in  t he  
two  t r e a t e d  e x p e r i m e n t a l  an imals .  T he  onse t  of r igor  oc- 
cu r r ed  in a p p r o x i m a t e l y  1 h in t he  cont ro ls ,  6 h in  t he  
750 m g / k g  t r e a t e d  a n d  8 h in  t he  1350 m g / k g  t r e a t e d  
an imals .  

F r o m  t h e  d a t a  p r e s e n t e d  in  t h e  Table ,  t he  ef fec t  of 
m e p h e n e s i n  dose on  t h e  sa rcomere  l e n g t h  of t he  muscle  
myof ib r i l  can  be  obse rved .  Cons ider ing  each  musc le  indi-  
v idua l ly ,  some smal l  d i f ferences  were n o t e d  b e t w e e n  those  
f rom the  750 m g / k g  t r e a t e d  a n d  t he  1350 m g / k g  t r e a t e d  
an imals .  W i t h  t h e  excep t ion  of t he  Biceps  femoris  muscle ,  
t h e  use of  t h e  la rger  dose  r e su l t ed  in a s l igh t ly  longer  m e a n  
sa rcomere  length .  As a group,  t h e r e  h a p p e n e d  to  ex i s t  no  
dif ference b e t w e e n  t h e  m e a n  sa rcomere  l eng th  (2.65 I*) of 
t he  muscles  f rom the  a n i m a l s  a d m i n i s t e r e d  mephenes in .  

I t  is qu i t e  obvious ,  a f t e r  c o m p a r i n g  t h e  m e a n  s a r comere  
l e n g t h  of t he  m e p h e n e s i n  t r e a t e d  a n i m a l s  (2.65 p) w i t h  
t h a t  m e a s u r e d  in t h e  con t ro l s  (2.27 p), t h a t  t h e  o r ig ina l  
h y p o t h e s i s  has  been  suppor t ed .  

A n o t h e r  v e r y  i n t e r e s t i ng  o b s e r v a t i o n ,  w o r t h y  of com-  
m e n t ,  is t h a t  m e p h e n e s i n  p roduces  a m o r e  u n i f o r m l y  
c o n t r a c t e d  s t a t e  in  t h e  myof ibr i l .  T h e  v a r i a t i o n  in  t h e  
m e a n  sa rcomere  l e n g t h  of t he  musc les  f rom t h e  con t ro l  
an ima l s  was  zh 0.28 /~, whe reas  t h e  v a r i a t i o n  was  on ly  
± 0.15 /, in t he  m e p h e n e s i n  t r e a t e d  an imal s .  

Thus ,  i t  h a s  been  q u a n t i t a t i v e l y  s h o w n  t h a t  m e p h e n e s i n  
affects  t h e  s t r u c t u r e  of  ske le ta l  musc le  b y  p r e v e n t i n g  t h e  
sa rcomere  f rom c o n t r a c t i n g  no rma l ly .  I n  m e d i a t i n g  
muscle  c o n t r a c t i o n ,  t h e  h e t e r o g e n e i t y  in  s a r comere  
length ,  b o t h  w i t h i n  a n d  b e t w e e n  muscles ,  is g r ea t l y  re- 
duced  ~5. 

Effect of mephenesin dose on the sarcomere length of the muscle 
myofibril (mean ~ standard error) 

Muscle Sareomere length in the myofibril (in r )  

Controls 750 mg/kg 1350 mg/kg 

Trapezius thoraeis 2.70 4- 0.24 2.74 i 0.18 2.76 :k 0.14 

Serratus ventralis 2.55 -k 0.27 2.72 -l- 0.14 2.72 -L 0.14 

S, emitendinosus 

Dark portion 2.77 -4- 0.24 2.74 + 0.09 2.75 ~ 0.15 
Light portion 2.35 ~ 0.33 2.59 ± 0.14 2.62 ~_ 0.17 

Rectus femoris 2.25 :k 0.30 2.67 i 0.12 2.71 Jc 0.18 

Biceps femoris 

Outer portion 2.09 ± 0.23 2.69 ± 0.12 2.65 t 0.14 
Inner portion 1.98 ± 0.31 2.76 -4- 0.11 2.54 i 0,16 

Longissimus dorsi 1.94 4- 0.33 2.50 fl~ 0.19 2.52 :k 0.17 

Gluteus medius 1.81 ~ 0.24 2.49 4- 0.23 2.62 ± 0.13 

All muscles 2.27 t :  0.28 2.65 ~ 0.15 2.65 i 0.15 

Rdsumd. Ces exper i ences  o n t  m o n t r 4  q u a n t i t a t i v e m e n t  
que  la  m6ph6n6s ine  af fec te  la s t r u c t u r e  des  musc les  d u  
s q u e l e t t e  en  e m p 6 c h a n t  le sarcom@re de se c o n t r a c t e r  nor-  
m a l e m e n t .  P a r  l ' a f f a ib l i s s emen t  de  la c o n t r a c t i o n  du  
muscle ,  l 'h6t6rog6n6i t6  de la longueur  des  sa rcom~res  se 
t r o u v e  f o r t e m e n t  r6dui te .  
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