
15. II. 1966 Specialia 93 

chondr ia ,  sa rcop lasmic  re t i cu lum,  aqueous  sa rcop lasm 
a n d  l ipid droplets .  F r o m  the  above  tests ,  t h e  b lue - s t a ined  
i n t e r m y o f i b r i l l a r  n e t w o r k  is mos t  l ikely a m e m b r a n o u s  
c o m p o n e n t :  m i t o c h o n d r i a  or sa rcoplasmic  r e t i cu lum or 
both, as suggested by ENGEL and CUNNINGHAM I for the 
red intermyofibrillar material seen with the modified 
trichrome stain. 

Fibres of 'Fibrillenstruktur' and 'Felderstruktur' 2 were 
distinct in cross section, as shown by the pattern of the 
n e t w o r k  s u r r o u n d i n g  the  myof ibr i l s  a f t e r  gold impregna -  
t ion  a n d  a f t e r  h e m a t o x y l i n  s t a in ing  (Figure 1). I n  longi-  
t u d i n a l  section,  th i s  n e t w o r k  appea red  as l ong i tud ina l  
s t reaks  be tween  myof ibr i l s  or showed w e a k  t r a n s v e r s e  
b a n d i n g  due to t r a n s v e r s e  a p p e a r a n c e  of dots.  

The  changes  of t he  i n t e rmyof ib r i l l a r  n e t w o r k  were ob- 
served  in ske le ta l  muscles  f rom p a t i e n t s  w i t h  neuro-  
muscu l a r  diseases. The  t a r g e t  a p p e a r a n c e  in d e n e r v a t e d  
muscle  f ibres  a was  d e m o n s t r a t e d  as a cen t r a l  u n s t a i n e d  
region s u r r o u n d e d  b y  a circle deeply  s t a ined  w i t h  h e m a -  
t oxy l in  (Figure 2). Tile af fected smal l  f ibres in  n e u r o p a t h y  
or m y o p a t h y  showed an  i r regu la r  p a t t e r n  of t he  i n t e r m y o -  
f ibr i l lar  s t r u c t u r e  as shown  b y  e lec t ronmicroscopy .  I t  is 
possible  to  d e m o n s t r a t e  t he  endp la te s  a n d  t he  in te r -  

myof ib r i l l a r  n e t w o r k  p a t t e r n s  in  t h e  same sec t ion  b y  
app ly ing  h e m a t o x y l i n  a f te r  chol ines te rase  h i s t o c h e m i s t r y  
b y  Koel le ' s  t e c h n i q u e  4. 

Zusammen/assung. Cytologische U n t e r s u c h u n g  des Sar-  
kop la smas  y o n  S k e l e t t m u s k u l a t u r  a n  H/~matoxyl in-  
ge f~rb ten  Gef r i e r schn i t t en .  Es  wi rd  auf  b e s t i m m t e  Ver-  
~Lnderungen des s a r k o p l a s m a t i s c h e n  R e t i c u l u m s  bei  
n eu ro mu s k u l / i r en  E r k r a n k u n g e n  hingewiesen.  
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for t he i r  c o m m e n t s  a n d  sugges t ions  for  th is  s t u d y .  

Egg-Shell in Paramphistomatidae 
(Trematoda: Digenea) 

The  m e c h a n i s m  of egg-shell  f o r m a t i o n  is one aspec t  of 
t he  phys io logy  of r ep roduc t i on  in h e l m i n t h s  t h a t  has  been  
rece iv ing  increas ing  a t t e n t i o n  in r ecen t  years.  The  egg- 
shell  in t r e m a t o d e s  should  be conceived  as a device for the  
p ro t ec t i on  and  t r a n s p o r t  of t he  mi rac id ium.  The  eggs are 
re leased s ingly inside t he  hos t  and  t h e n  passed  in to  t h e  
ex t e rna l  e n v i r o n m e n t .  The  m i r a c i d i u m  deve lop ing  inside 
the  eggs requi res  to be p ro tec t ed  f rom chemica l  ac t ion  of 
t he  e x u d a t e s  f rom the  t issues of t he  hos t  as well as a 
m u l t i t u d e  of f luc tua t ions  in t he  ex t e rna l  e n v i r o n m e n t .  I t  
is now well k n o w n  t h a t  t he  egg-shell  is h igh ly  r e s i s t an t  to  
m a n y  types  of chemica l  a t t a c k s  and  o the r  d i s t u rbances  in 
the  med ium.  The  m i r a c i d i u m  enclosed b y  such  an  egg- 
shell  is t h u s  a m p l y  p ro t ec t ed  aga ins t  m a n y  viciss i tudes.  
A c o m p a r a b l e  s i t ua t i on  occurs  in p s e u d o p h y l l i d e a n  ces- 
todes  where  the  l a rva  is a corac id ium.  

So far  as i t  is known,  in several  t r ema todes ,  in  which  t h e  
chemica l  n a t u r e  of shell  ma te r i a l  has  been  s tudied,  t h e  
egg-shell  is a q u i n o n e - t a n n e d  pro te in .  I t  is cha rac te r i s t i -  
cal ly a m b e r  coloured and  is de r ived  f rom precursors  syn-  
thes ized  and  s tored  in t he  vi te l l ine  ceils. These  precursors  
inside t he  v i te l l ine  cells h a v e  been  h i s tochemica l ly  iden t i -  
fied as cons is t ing  of p ro te ins  r ich  in ty ros ine  and  pheno l -  
ase l-K D u r i n g  m y  s tudies  on  egg-shell  f o r m a t i o n  in 
t r ema todes ,  i t  was observed  t h a t  in m e m b e r s  of t h e  
f ami ly  P a r a m p h i s t o m a t i d a e  the  chemica l  n a t u r e  of egg- 
shell  differs  s ign i f i can t ly  f rom th i s  f u n d a m e n t a l  p a t t e r n .  
A r e m a r k a b l e  fea ture ,  as d i f fer ing f rom o t h e r  t r ema todes ,  
no t iced  in severa l  m e m b e r s  of th i s  f ami ly  (Diplodiscus 
mehrai Pande ,  1937; Paramphistomum cervi (Zeder, 
1790); Gastrodiscus secundus Looss, 1907; and  Car- 
myerius spatiosus (Brandes ,  1898)) is t h a t  t he  egg-shell  is 
colourless a n d  t r a n s p a r e n t  w i t h o u t  a n y  ind i ca t i on  of am-  
ber  co lour  a t  a n y  stage.  The  shell  p recursors  inside t h e  

vi te l l ine  cells h a v e  also been  found  to be  h i s tochemica l ly  
d is t inc t .  T h e y  gave  pos i t ive  r eac t ions  for p ro t e in s  (Bro- 
m o p h e n o l  b lue  react ionS),  whi le  t es t s  for pheno l s  (Fas t  
Red  Sal t  B an d  Argen ta f f i n  r eac t ions  7,s) an d  pheno lase  
(Catechol  r eac t ion  s) were en t i r e ly  negat ive .  H i s t o ch emi -  
cal an d  o t h e r  t e s t s  po in t ed  o u t  t h a t  the  egg-shell  in  
a m p h i s t o m e s  is a k e r a t i n  t y p e  of sc le ropro te in  where  t he  
p ro t e in  is s tabi l ized  b y  d i su lph ide  ( - S - S - )  l inkages.  

I t  h a s  t h u s  been  revea led  for the  f i rs t  t ime  t h a t  a t  
least  two types  of m e c h a n i s m s  are ope ra t i ng  to s tabi l ize  

A, Arty!echinostomum mehrai. B, Paramphistomum cervi. 
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t he  egg-shell  p ro t e i n  in  t r ema todes .  The  one wide ly  
k n o w n  m e c h a n i s m  is t h a t  of q u i n o n e - t a n n i n g .  I n  t r e m a -  
todes  h a v i n g  th i s  t y p e  of egg-shell,  one can  n o r m a l l y  see 
t h a t  t he  si tes occupied b y  vi te l l ine  cells and  t he  shells of 
u t e r ine  eggs g radua l ly  t u r n  b r o w n  a f t e r  f i xa t ion  a n d  
p rese rva t ion .  I n  t he  second condi t ion ,  a t  p r e s en t  k n o w n  
to  occur  on ly  in  P a r a m p h i s t o m a t i d a e ,  t he  egg-shell  re- 
p re sen t s  a p r o d u c t  of k e r a t i n i z a t i o n  invo lv ing  d i su lph ide  
bonds .  Consequent ly ,  u p o n  f ixa t ion  and  p r e s e r v a t i o n  for 
a n y  l e n g t h  of t ime  t he  regions  occupied b y  v i te l l ine  cells 
a n d  t he  comple t ed  egg-shells  r e m a i n  colourless.  This  
s t r i k ing  c o n t r a s t  b e t w e e n  the  two condi t ions  can  be 
v iv id ly  seen in t h e  a c c o m p a n y i n g  m i c r o p h o t o g r a p h  
(Figure) 9. 

Rdsumd. On a d6couver t  que,  duns  la  famil le  des 
P a r a m p h i s t o m a t i d a e  (Trematodes) ,  la coquil le de l'~euf, 

t r a n s p a r e n t e  e t  sans  couleur ,  est  une  k6 ra t i ne - type  de 
scl6roprot6ine,  cons t i tu6e  de d i su lph ide  en cha ines  
( - S - S - ) .  On sa i t  que chez d ' a u t r e s  t r6matodes ,  la coquil le 
d'ceuf, d ' u n e  couleur  ambr6e ,  est  une  pro t6 ine  de quinone .  
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R ~ s i s t a n c e  de la s o u r i s  et  du s o u r i c e a u  A l 'hypo-  
t h e r m i e  p r o l o n g 6 e  A 20 ~ O b s e r v a t i o n s  por tant  

sur  pros  de 500 a n i m a u x  

Des t r a v a u x  sur  les r6ac t ions  endocr in iennes  de la souris 
5  ̀d i f f6rentes  t e m p 6 r a t u r e s  nous  on t  amen6  5  ̀p r a t i q u e r  sur  
pr6s de 500 a n i m a u x  des h y p o t h e r m i e s  prolong6es 5  ̀20 et  
23~ en  u t i l i s a n t  les m 6 t h o d e s  de GIAJA et  de son 6cole. 
E t a n t  donn6  le p e t i t  n o m b r e  de t r a v a u x  publi6s sur  ce 
su je t  ( h y p o t h e r m i e  prolong6e sans a g e n t  p h a r m a c o -  
d y n a m i q u e )  e t  l ' i m p o r t a n t e  q u a n t i t 6  d ' a n i m a u x  trai t~s,  
il nous  a p a r u  ut i le  de r6diger  une  no te  essen t i e l l ement  
t e c h n i q u e  sur  les r6su l t a t s  ob tenus ,  c ' e s t  5  ̀ dire sur  la 
r~s is tance  de la souris  5  ̀ces basses  t emp6ra tu re s .  

Comme nous  l ' avons  d6js` ~crit  1, s u i v a n t  la m 6 t hode  de 
GIAJA e t  de l '6cole de Belgrade  ~ r appor t6e  p a r  MAROIS 3, 
nous  a m e n o n s  les souris 5  ̀ la t e m p 6 r a t u r e  d6sir6e (20~ 
t e m p 6 r a t u r e  rec ta le  - quelquefois  23~ pa r  a sphyx ie  au 
froid. P r a t i q u e m e n t ,  nous  op6rons  ainsi  : les a n i m a u x  son t  
plac6s au  fr igidaire  A 4~ d a n s  u n  bocal  h e r m 6 t i q u e m e n t  
clos (2 adu l t e s  ou 3 sour iceaux  pou r  u n  bocal  de 0 ,5  1) 
j u s q u ' a u  m o m e n t  off ils p a r a i s s e n t  prSts  5  ̀s 'af fa isser ;  dans  
les cond i t ions  ci-dessus d6crites,  il f au t  pou r  a r r ive r  5  ̀c..~ 
s t ade  de 60 5  ̀ 80 mi n  a u x  adu l tes  et  de 40 5  ̀ 55 ra in  aux  
sour iceaux.  On v6rifie alors la t e m p 6 r a t u r e  rec ta le  et, 
pou r  m a i n t e n i r  les a n i m a u x  duns  les m~mes condi t ions  
the rmiques ,  il suff i t  5  ̀ce moment-15` de les i m m e r g e r  dans  
de l ' eau  5  ̀ce t te  t e m p 6 r a t u r e  ; on  glisse donc  les souris  dans  
des sacs en  t i ssu  tr~s a6r6 (tulle) qui  leur  p e r m e t t e n t  de 
resp i re r  mais  les imm ob i l i s en t  c o m p l ~ t e m e n t ;  les a n i m a u x  
ainsi  l igot6s son t  i n t rodu i t s  duns  l ' eau  de fa$on 5  ̀ce que 
seules leurs t~tes  6mergent .  I ls v i v e n t  ainsi  plus ou moins  
l ong t emps  mais  ne se r6chauf fen t  a b s o l u m e n t  pus. 

Nous  avons  t ra i t6s  p a r  ce t te  m 6 t h o d e  310 souris adu l t e s  
d ' u n e  p a r t  (244 males  et  66 femelles) e t  180 sour iceaux  de 
25 jours  env i ron  d ' a u t r e  p a r t  (10 males  et  170 femelles).  
Ces a n i m a u x  a v a i e n t  subi  des t r a i t e m e n t s  d ivers  mais  la 
p l u p a r t  des adu l t e s  d e v a i e n t  nous  p e r m e t t r e  de compare r  
Fac t ion  de l ' h o r m o n e  t h y r 6 o t r o p e  sur  la t h y r o i d e  de 
la souris  en  h y p o t h e r m i e  ~ celle que nous  obse rv ions  
dans  des cond i t ions  de vie no rma les ;  ce r ta ins  a v a i e n t  ~t6 
soumis  a u p a r a v a n t  5  ̀ des r6gimes dest in6s  5  ̀ m e t t r e  leur 
t h y r o i d e  au  repos. Q u a n t  aux  sour iceaux,  le plus g r a n d  
h o m b r e  d ' e n t r e  eux  6 ta i t  des t in6  5  ̀ t e s t e r  la r6ac t ion  de 

l ' u t6 rus  5  ̀ des in jec t ions  de folliculine 5  ̀ ces basses  t em-  
p6ra tures .  

Duns  u n  t r ava i l  d ' e n s e m b l e  5  ̀ pub l i e r  u l t6 r i eurement ,  
nous  ind iquerons  tous  les r6su l ta t s  ob t enus ;  nous  ne don-  
nons  ici que des chiffres g lobaux  sur  la dur6e m o y e n n e  de 
vie de la souris aux  t e m p 6 r a t u r e s  de 20 et  23~ I1 est  
apparu ,  en  effet, que ce t t e  dur6e m o y e n n e  de vie ne 
va r i a i t  p r a t i q u e m e n t  pus  s u i v a n t  les t r a i t emen t s ,  d ' u n  
sexe 5  ̀ l ' au t r e  ni du sour iceau 5  ̀ l ' adu l t e ;  nous  devons  
s ignaler  c e p e n d a n t  qu 'e l le  p e u t  ~tre n e t t e m e n t  prolong6e 
si 1'oi1 sou t i en t  les a n i m a u x  en  cours  d 'exp6r ience  avee  des 
in jec t ions  de s6rum glucos6. Nous  avons  utilis6 ce proc6d6 
p o u r  le dern ie r  lot  d ' a n i m a u x  soumis  5  ̀l ' h y p o t h e r m i e  e t  
nous  avons  fair  v iv re  une  souris 5~ 20~ pros de 70 h alors 
que nous  n ' a v i o n s  j a m a i s  d6pass6 50 h a u p a r a v a n t ;  la 
m o y e n n e  de vie de l ' ensemble  de ce lo t  est  b ien  sup6rieure  
~ga lement  aux  r6su l t a t s  ant6r ieurs .  

Sur  les 490 a n i m a u x  soumis  5  ̀l ' h y p o t h e r m i e  prolong6e,  
nous  avons  o b t e n u  les pou rcen t ages  de r6sis tance s u i v a n t s  
(Tableau  I). 

A t i t r e  d ' exemple ,  nous  donnons  u n  Tab leau  plus  d6- 
tail l6 de r6s is tance  5  ̀ ces basses  t emp6ra tu re s ,  qui  por te  
sur  deux  lots  d ' a n i m a u x :  l ' u n  de 229 souris adu l tes  males  
e t  l ' au t r e  de 150 sour i ceaux  femelles (Tableau II) .  

I1 nous  p a r a i t  ut i le  enf in  d ' a j o u t e r  5  ̀ces chiffres deux  
g raph iques  qui  6 v o q u e n t  ce t t e  m~me r6sis tance 5  ̀l ' hypo-  
t h e r m i e  prolong6e et  off nous  avons  fair  f igurer  t ro is  cat6- 
gories d ' a n i m a u x :  (1) Ceux qui  on t  6t6 tu6s 5  ̀des heures  
d6termin6es ,  car  no t re  b u t  - rappelons- le  - n ' 6 t a i t  pus 
d ' 6 tud i e r  la survie  m a x i m a  de la souris  5, 20 ou 23~ mais  
l ' e x a m e n  de t e r r a in s  o rganes  dans  ces cond i t ions ;  ces 
a n i m a u x  a u r a i e n t  donc pu  v ivre  plus long temps  et  son t  
repr6sent6s  p a r  des b a n d e s  noires. (2) Ceux qui  son t  m o r t s  
5  ̀ des heures  connues  car  les souris 6ta ient ,  d u r a n t  la 
journ6e,  surveil l6es t ou t e s  les qu inze  minutes ,  e t  qui  
f igu ren t  sous forme de b a n d e s  pointi l l6es.  (3) Ceux enf in  
qui,  v i v a n t  le soir, ~ ta ien t  t rouv6s  m o r t s  au m a t i n ;  ce t te  
derni6re  p6riode de vie, possible mais  incer ta ine ,  est  
repr6sent6e  p a r  des b a n d e s  b lanches .  
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