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P H A  auf t ra ten ,  fanden  sich in den Auss t r ichpr i tpara ten  
auch nicht .  

Die  Mesothelzel lverAnderungen,  die qua l i t a t i v  denen 
nach  der  In j ek t ion  yon  n a t i v e m  P H A  entsprechen,  waren  
jedoch  sehr  vie l  ger inger  ausgepriigt .  Sowohl  Zy top lasma-  
vakuolen  als auch  Siegelringzellen kamen  nur  sel ten vor.  
Dagegen  f / ihrte  auch  die Appl ika t ion  yon dena tu r i e r t em 
P H A  zu einer  Pro l i fe ra t ion  von  Mesothelzellen.  

Durch  die H i t zedena tu r i e rung  ver l ie r t  das P H A  die 
F/~higkeit, eine messbare  Hya lu rons~ureproduk t ion  zu 
st imulieren.  Die morphologischen Veri tnderungen der  
Mesothelzel len sind nur  gering. Da  durch  die his toche-  
mischen Unte r suchungen  eine Hyaluronsi~uresynthese in 
den mul t ivakuol / i ren  Mesothelzel len und Siegelringzellen 
wahrscheinl ich gemach t  werden  konnte  (MOHR et  al.*a), 
is t  zu ve rmuten ,  dass es nur  zu einer  ger ingen Flyaluron-  
s i iureprodukt ion un te r  d e m  Einfluss  des dena tu r i e r t en  
P H A  g e k o m m e n  ist, die m i t  der  angewand ten  Methode,  
bei der  die un ters te  Grenze der  noch messbaren Hya lu ron-  

s~urekonzent ra t ion  bei 5 mg/100 ml  liegt, n icht  e rmi t t e l t  
werden konnte .  

Summary. Afte r  the  i.p. in jec t ion  of hea t  dena tu red  
P H A ,  mesothe l ia l  cell  changes are s imilar  to those found 
af ter  the  appl ica t ion  of na tu ra l  P H A .  Whi le  vacuol iza t ion  
of mesothel ia l  cells and signet  r ing cell fo rmat ion  is 
s t rongly marked  af te r  the  in ject ion of na tu ra l  P H A ,  this  
react ion is minor  if dena tu red  P H A  is used. Fur the rmore ,  
the  per i toneal  f luid does not  conta in  hyaluronic  acid in 
detectable  amounts .  
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M i t o c h o n d r i a l  C h a n g e s  in the  G u i n e a - P i g  M u s c l e  

Most  wasps st ing and ki l l  the i r  p rey  by  paralysis  1. 
The  p rey  of wasps consists ma in ly  of insects. Repor t s  
concerning wasp  stings in humans  indicate  t h a t  hymen-  
op te ra  st ings resul t  in an  a l le rg ic  response manifes ted  
by  urt icaria ,  angiodema,  syncope,  vascular  collapse and 
resp i ra tory  obs t ruc t ion  ~,3. Neurological  s y m p t o m s  due 
to  wasp  st ings are rare but ,  when they  do occur, t h e y  
compl ica te  anaphy lac t i c  shock 2-6. The  site of ac t ion  of 
t he  para lys ing  v e n o m  is as ye t  unident i f ied :  neuro-  
muscular  junct ion,  per ipheral  nerves and the  cen t ra l  
nervous  sys tem have  been incr imina ted  e. 

I n  the  present  s tudy,  t he  u l t ras t ruc ture  of muscle  and 
neuromuscula r  junc t ion  following envenoma t ion  wi th  
Vespa orientalis v e n o m  has been inves t iga ted .  

The  v e n o m  was mi lked  f rom e ther-anes the t i sed  wasps 
by  pressure on the  upper  abdomen  and then  by  col lect ing 
the  v e n o m  into  a capil lary.  The  v e n o m  was dr ied in a 
lyophyliser .  100 ~g of the  v e n o m  were dissolved in 1 ml  

after  E n v e n o m a t i o n  w i t h  Vespa orientaUs V e n o m  

of saline, and 0.1 ml  was in jec ted  into the  lower lip of 
a guinea-pig.  A wedge dissect ion of the  in jec ted  area  
was cu t  3 h af ter  the  inject ion,  and the  spec imen was 
d iv ided  into  2 halves.  One half  was t aken  for opt ical  
microscopic  s tudy,  and the  o ther  for e lectron micro-  
scopic s tudy.  

Microscopic examina t ion  revealed  mild  edema  of the  
sub-epidermal  tissue, wi th  an i n f l a m m a t o r y  exuda te  
composed main ly  of po lymorphonuc lea r  leucocytes.  Unde r  
the  e lectron microscope the  i n f l a m m a t o r y  reac t ion  was 
seen in the  sub-epidermal  tissue. The  mi tochondr i a  of 
f ibroblasts  and endothel ia l  cells were normal .  Signif icant  
changes were observed in the  mi tochondr ia  of the  s t r ia ted  
muscle  and the  neuromuscula r  junct ion.  The  cris tae gave  
the  impression of hav ing  collapsed, agg lu t ina t ing  in the  
middle  or adherr ing  to the  inner  m e m b r a n e  of the  mi to-  
chondrion.  Clumped cris tae dissolved into an  amorphous  
granular  mater ia l  in which r emnan t s  of the  mi tochondr ia l  

Fig. 1. Group of mitochondria near neuromuscular junction with Fig. 2. Higher magnification of mitochondria with clumping and 
severe alteration of inner structure, d/ssolution of mitochondria. 
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c r i s t ae  were  seen (Figures  1 a n d  2). I n  a n i m a l s  i n j ec t ed  
w i t h  sa l ine  only,  no  m i t o c h o n d r i a l  changes  were  obse rved .  
A p r e l i m i n a r y  s t u d y  w i t h  r a t  l ive r  m i t o c h o n d r i a  e x a m i n e d  
w i t h  a o x i m e t e r  a f t e r  a d d i t i o n  of w a s p  v e n o m  reg i s t e red  
a n  i m m e d i a t e  a r r e s t  of o x i d a t i v e  p h o s p h o r i l a t i o n ,  also 
i n d i c a t i n g  a f u n c t i o n a l  lesion.  T h e  effect  of h y m e n o p t e r a e  
v e n o m  o n  t h e  f u n c t i o n  of m i t o c h o n d r i a  h a s  r e c e n t l y  been  
r ev i ewed  b y  HABERMAN ~. As  n u m e r o u s  l ipol i t ic  e n z y m e s  
a re  p r e s e n t  in  t h e  v e n o m ,  f u n c t i o n a l  a n d  morpho log i ca l  
m i t o c h o n d r i a l  changes  a re  expec ted .  

I n  n u m e r o u s  cond i t ions ,  a l t e r a t i o n s  in  t h e  i n t e r n a l  
s t r u c t u r e  of musc le  m i t o c h o n d r i a  h a v e  b e e n  r epo r t ed .  
These  were  obse rved  in  h u m a n  musc le  d iseases  ~, i n  
h u m a n  r h a b d o m y o m a  6-10 u n d e r  e n v i r o n m e n t a l  condi -  
t i ons  in f luenced  b y  acid p H I L  u n d e r  t h e  in f luence  of 
es t rogenic  h o r m o n e s  l*, a n d  in v i t a m i n  E def ic iency  xS,t*. 
L a t e l y  changes  in m i t o c h o n d r i a l  u l t r a s t r u c t u r e  in  Nicke l -  
Su l f ide - induced  r h a b d o m y o s a r c o m a  was  r epo r t ed  l~. 

I t  seems, therefore ,  t h a t  musc le  m i t o c h o n d r i a  exposed  
to  m a n y  d i f fe ren t  nox ious  agen t s  m a n i f e s t  morpho log ica l  
changes .  T h e  o b s e r v a t i o n  t h a t  wasp  v e n o m  cause  b o t h  
morpho log ica l  a n d  f u n c t i o n a l  changes  in musc le  mi to -  
c h o n d r i a  m a y  exp la in  t he  p a r a l y s i n g  effect  of t h e  venom.  

Rdsumd. Du v e n i n  de Vespa orientalis, in jec t6  d a n s  la 
l~vre inf6r ieure  du  cobaye,  a donn6  une  r eac t ion  in f l am-  
m a t o i r e  n o n  sp6cif ique ma i s  aigu~. D a n s  les m i t o c h o n -  
dr ies  du  musc le  con t igu  s t r i6  de  g raves  c h a n g e m e n t  
a p p a r u r e n t .  Les  c r i s tae  se son t  agg lu t in6es  k m i - h a u t e u r  
e t  les m i t o c h o n d r i e s  agg lu t in6es  o n t  ~t6 d is loqu6es  e t  
p r i r e n t  l ' a spec t  d ' u n e  ma t i~ re  g r a n u l a i r e  a m o r p h e .  Apr~s  
l ' a r r~ t  i m m e d i a t  de  p h o s p h o r y l a t i o n  o x y d a t i v e  on  con-  

s t a t e  que  la  16sion m i t o c h o n d r i a l e  p o u r r a i t  exp l ique r  
l ' e f fe t  n 6 v r o t o x i q u e  du  r6n in  de  la  gu6pe. 
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U l t r a s t r u c t u r a l  R e s p o n s e  of  t h e  N e u r a l  P l a t e  C e l l s  o f  C h i c k  E m b r y o s  to  D i t h i o d i g l y c o l  

I t  h a s  b e e n  r e p o r t e d  1, 2 t h a t  in  a m p h i b i a n s  t h e  mor -  
p h o g e n e t i c  m o v e m e n t  l ead ing  to  t he  closure of t h e  neu ra l  
t u b e  was  l inked  w i t h  t h e  r eve r s ib le  d e n a t u r a t i o n  of a 
f ib rous  p ro te in .  I t  seems t h a t  as - S H  groups  in t h e  
p r o t e i n  are  be ing  ox id ized  in to  - S S -  g roups  t h e  f ib rous  
molecule  is t r a n s f o r m e d  in to  a g lobu la r  one  a n d  changes  
in cell  shape  3 t h u s  follow. Th i s  v a l u a b l e  h y p o t h e s i s  led 
to  a series of s tud ies  of t h e  effect  on  morphogenes i s ,  in  
a v a r i e t y  of b iological  species, of a n u m b e r  of s u l p h y d r y l  
r eagen t s  i nc lud ing  m e r c a p t o e t h a n o l ,  a s t r ong ly  r e d u c i n g  
s y l p h y d r y l  r e a g e n t  s-6, a n d  d i th iodig lycol ,  i t s  o x y d a t i o n  
p r o d u c t  3, ~. 

Di th iod ig lyco l  was  s h o w n  to  be  a n  ef f ic ient  i n h i b i t o r  
of n e u r u l a t i o n  in  a m p h i b i a n s  s a n d  in  ch ick  e m b r y o s L  
T h i s  ox id ize r  of - S H  groups  was  also r e p o r t e d  ~ to  f a v o r  
t h e  i so la t ion  of t h e  m i t o t i c  a p p a r a t u s  of sea  u r ch in s  
t h r o u g h  i t s  s t ab i l i z ing  ef fec t  on  t h e  a p p a r a t u s ,  a n d  t o  
i n h i b i t  cell  d iv i s ion  i n  c l eav ing  a m p h i b i a n  eggs x° b y  
oppos ing  t h e  regress ion  of t h e  a c h r o m a t i c  f igure.  

T h e  p u r p o s e  of t h i s  n o t e  is to  g ive  a n  a c c o u n t  of  t h e  
u l t r a s t r u c t u r a l  r e sponse  of t h e  n e u r a l  p l a t e  cells of c h i c k  
e m b r y o s  w h e n  n e u r u l a t i o n  is i n h i b i t e d  w i t h  d i th io -  
diglycol .  

Abbreviated materials and methods. Chick  e m b r y o s  were  
e x p l a n t e d  a t  s tage  7 + or  8 - -  of H a m i l t o n ' s  t a b l e  a n d  
c u l t i v a t e d  for  5 . 5 h  a t  38°C on  S p r a t t ' s  m e d i u m ,  b u t  
w i t h  1 0 - 3 M  d i th iod ig lyco l  added .  Con t ro l  embryos ,  
g rowing  on  s t a n d a r d  media ,  were cu l t i va t ed ,  f ixed a n d  
e m b e d d e d  a t  t h e  s ame  t i m e  as t h e  t r e a t e d  ones.  

All  e m b r y o s  were f ixed f i rs t  in  p h o s p h a t e  buf fe red  
g l u t a r a l d e h y d e  a n d  t h e n  in o s m i u m  t e t r o x y d e .  Blocks  

were  e m b e d d e d  in epon  or  a r a ld i t e  a n d  sec t ions  d o u b l e  
s t a i ned  w i t h  u r a n y l  a c e t a t e  a n d  lead. 

Principal observations. Cont ro l  e m b r y o s  were  com-  
p a r a b l e  to  those  p rev ious ly  desc r ibed  in  de t a i l  n .  

I n  e x p e r i m e n t a l  an imals ,  t h i n  sec t ions  cu t  t r a n s v e r s e l y  
in  f r o n t  of t he  f i rs t  pa i r  of somi tes  showed  a wide  open  
n e r v o u s  s y s t e m  st i l l  a p p e a r i n g  in t h e  fo rm of a p la te .  
T h e  cel lu lar  c o n t o u r s  were iden t i ca l  to  those  o b s e r v e d  
in controls .  Af t e r  a 5.5 h t r e a t m e n t  al l  ce l lu lar  organel les ,  
s ave  mic ro tubu les ,  a p p e a r e d  en t i r e ly  c o m p a r a b l e  to  
those  seen in  con t ro l  embryos .  

Mic ro tubu l e s  were  a p p a r e n t l y  t h e  on ly  s t r u c t u r e s  
a f fec ted  b y  t h e  t r e a t m e n t .  I n  con t ro l  e m b r y o s  micro-  
t u b u l e s  fol low a s t r a i g h t  l ine  or  occas iona l ly  show a 
s l i gh t ly  w a v y  a n d  s m o o t h  u n d u l a t o r y  p a t h  (F igure  2). 
U n d e r  d i th iod ig lyco l  t r e a t m e n t  s imi l a r  ou t l i nes  were  
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