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Fig. 4. Cellular processes extending into a Millipore filter (MF) 
incubated for 24 h in a chick embryo between a graft of Hensen's 
node (G) and the host ectoderm (EC). Note that more processes 
emerge from the graft towards the host ectoderm than vice versa, and 
that neural induction has occurred. 

r emain  in t he  filter, however ,  and  are p resen t  even af ter  
16-24 h incuba t ion  (Figure 3). 

Many  cellular processes can be seen by  l ight  microscopy 
in b o t h  of the  fi l ter  types  incuba ted  24 h in the  chick 
embryos .  Usual ly  more  processes emerge f rom H en sen ' s  
node toward  the  hos t  ec toderm t h a n  vice versa. Several  
of the  processes appear  to  p ro jec t  into the  fi l ter  to  abou t  
half  of the  th ickness  of the  fi l ter  (Figure 4). The re- 
ma inder  of the  fi l ter  appears  to  have  darkened  contents .  

I n  the  e lectron microscope the  pores  of the  fi l ters in the  
chick embryos  are clearly out l ined and  cellular processes 
are p resen t  in the  pores ad jacen t  to  the  node  and  hos t  
ec toderm.  Throughou t  these  fi l ters small  drople ts  of 
cy top la sm were present .  

In. addi t ion,  s tage 4 H en s en ' s  nodes were excised and 
minced in saline. Millipore fil ters were added  to  th is  
p repa ra t ion  and incuba ted  at  37.5~ for 10 rain. The 
pores  of the  fi l ters were out l ined and  cy toplasmic  drople ts  
similar in appearance  to  those  in Figure 3 were p resen t  
t h roughou t  the  fi l ter  (Figure 5). 

Microsurgery causes d amag ed  cells and cell debris. This  
cell debris  appears  as cy toplasmic  drople ts  and readi ly  
passes in to  the  filters. Cellular processes can also ex t end  
f rom cell popula t ions  on e i ther  side of the  fi l ter  and  con tac t  
th is  debris  w i t h o u t  pene t r a t i ng  very  far  into t he  in te rven-  
ing filter. Thick  m e m b r a n e  fil ters do not,  therefore,  
p r e v e n t  cellular con tac t  n.  

Rdsumd. La microchirurgie  cause des dommages  aux  
eellules. Les d6bris cellulaires on t  l ' apparence  de gout te-  
le t tes  cy top lasmiques  qui p6ngt ren t  dans  les f i l tres 
Millipore. Dans  un syst~me d ' i nduc t ion  neurale  primaire,  
lea polpula t ions  de cellules d ' u n  c6t6 on de l ' au t re  du fil- 
t re  6 tenden t  des processus eellulaires qui p r e n n e n t  con tac t  
avec ces d6bris sans p6n6trer  trgs loin dans  le filtre. P a r  
cons6quent  m~me les f i l tres @ais  n ' e m p ~ c h e n t  pas  le 
con tac t  cellulaire. 
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Fig. 5. A Millip0re filter following immersion in a solution of saline 
and Hensen's nodes cut into smaller pieces. The filter is filled with 
cytoplasmic droplets (arrow). • 185,000. 

11 I should like to thank Miss V. COWPER, the Bedford College Elec- 
tron Microscope Unit, London, who kindly produced the stereo- 
scanning photographs. 

S o m e  U l t r a s t r u c t u r a l  O b s e r v a t i o n s  on  the  C y t o t o x i c i t y  of an  A l c o h o l i c  E x t r a c t  of 
Suberi tes  incons tans  o n  H e L a  Ce l l s  

Some mar ine  sponges  are known  to produce  a n t i t u m o u r  
subs tances  1. In  our s tudies  of local mar ine  sponges,  we 
have  shown t h a t  the  species, Suberites inconstans, 
con ta ined  all alcohol-soluble pr inciple  which  was cy to tox ic  
to H e L a  cells 3. This alcoholic ext rac t ,  a t  a concen t ra t ion  
of 60 ag /ml  and  above,  i r revers ib ly  inh ib i ted  the  g rowth  
of H e L a  cells; and  by  means  of phase  con t ras t  microscopy,  
it was shown that cell death was caused by the rupture 
of both nuclear and cell membranes. This paper describes 
further studies of the cytotoxic effect of this sponge 

ex t r ac t  on H e L a  cells a t  t he  u l t r a s t ruc tu ra l  level and  
a t t e m p t s  to  correlate  the  e lectron microscope observa t ions  
w i th  those  of our previous  results.  

Materials and Methods. An alcoholic ex t r ac t  was made  
of t he  sponge, Suberites inconstans, as descr ibed previ-  

1 R. F. NIGRELLI, M. F. STEMPIEN JR., G. D. RUGGIERI, V. R. 
LmUORI and J. T. CECIL, Fedn. Proe. 26, 1197 (1967). 
C. H. TAN, C. K. TAN and Y. F. TEH, Experientia 29, 1373 (1973). 
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ous ly  2. H e L a  ceils g rown in B e e n  capsules  were t r e a t e d  
w i t h  t h e  e x t r a c t  and  processed  for e lec t ron  mic ro sc opy  as 
descr ibed  b y  TAN et  al.3. The  cells were exposed  to the  
e x t r a c t  a t  a c o n c e n t r a t i o n  of 120 a g / m l  of McCoy ' s  5a 
m e d i u m  for 30, 60 and  120 rain respec t ive ly .  Control  cells 
were exposed  for s imi la r  t i m e s  w i th  McCoy ' s  5a m e d i u m  
c o n t a i n i n g  0.5% e thanol .  

Observat ion.  No dele te r ious  effects  were obse rved  
w h e n  H e L a  cells were g rown  in McCoy ' s  5a m e d i u m  
co n t a in in g  0.5% e thano l  for 30, 60 or 120 m i n  (Figure  1). 
M a n y  cells in va r ious  s t ages  of d iv is ion  were observed.  
I n  cells wh ich  h a d  been  exposed  to an  alcoholic e x t r a c t  
of t h e  sponge  for 30 rain, on ly  t he  m i t o c h o n d r i a  showed  
v a c u o l a t i o n  an d  loss of c r i s tae  (Figure  2). Af te r  be ing  
exposed  to  t h e  e x t r a c t  for  60 rain, m a n y  o5 t he  cells 

showed r u p t u r e  of t he  nuc lea r  m e m b r a n e  w i t h  e x t r u s i o n  
of nuc lea r  ma t e r i a l  in to  t h e  c y t o p l a s m  (Figure  3, double  
r inged  arrows).  None  of t he  u sua l  c y t o p l a s m i c  organel les  
could be ident i f ied  w i t h  ce r t a in ty .  M a n y  ves icu la ted  
profi les  (Figure  3, V) were p r e s e n t  in t h e  c y top l a sm.  
Dense  bodies  (Figure  3, DB) a n d  l ipid drople t s  (Figure  3, 
L) did  no t  a p p e a r  to be affected.  These  c y t o p l a s m i c  
s t r u c t u r e s  ~cended to  a c c u m u l a t e  a r o u n d  t h e  nuc leus  a n d  
leave a clear zone a t  t he  p e r i p h e r y  (Figure  3, CZ). Af te r  
120 m i n  of exposu re  to the  ex t rac t ,  t h e  cells showed  
r u p t u r e  of b o t h  the  nuc lea r  (Figure  4, doub le  r inged  

3 C. K. TAN, H. L. CHAN and C. H. TxN, submitted for publication 
(1974). 

Fig. 1. Control. t-IeLa cell in McCoy's 5a medium without sponge 
extract. Note, well-preserved nucleus {N) with 3 prominent nucleoli 
(Nu) and an intact nuclear membrane (double ringed arrows). The 
cytoplasm contains a prominent Golgi complex (G), mitochondria 
(M) and severai dense bodies (DB). x 8,400. 

Fig. 2. 30 min after exposure to sponge extract. Mitochondria show 
vaeuolation and loss of cristae. The cell and nuclear membranes 
appear intact. Nuclear morphology still appears unaffected. • 12,600. 

JFig. 3. 60 inin after exposure to sponge extract. The nucleus shows 
loss of nucleoplasn) (N) and nucleolus (Nu) appear to have frag- 
mented. The nuclear membrane (double ringed arrows) is ruptured, 
but the cell membrane (ringed arrow) is still intact. Cytoplasmic 
organelles cannot be identified. Several dense bodies (DB) are present 
amidst numerous vesicular profiles (V).. These structures accumulate 
in the perinuclear zone, leaving a clear zone (CZ) between them and 
the cell membrane. • 9,000. 

Fig. 4. 120 min after exposure to sponge extract. The nuclear mem- 
brane has ruptured (double ringed arrows) resulting in the extrusion 
o5 nuclear material into the cytoplasm. The cell membrane has also 
ruptured (ringed arrow) and the cytoplasmic contents extruded out 
of the cell. The cytoplasmic contents consist of many vesicular 
elements, a few lipid droplets (L) and dense bodies (DB). • 12,600. 



15.3. 1975 Specialia 3 5 3  

a r rows )  a n d  t h e  ceil  m e m b r a n e s  ( F i g u r e  4, s i ng l e  r i n g e d  
a r row)  t o g e t h e r  w i t h  e x t r u s i o n  of  t h e i r  c y t o p l a s m i c  
c o n t e n t s .  

Discussion. T h e  p r e s e n t  u l t r a s t r u c t u r a l  s t u d y  of  t h e  
e f f ec t s  of  a n  a l coho l i c  e x t r a c t  of  t h e  s p o n g e ,  Suberites 
inconstans, h a s  c o n f i r m e d  s o m e  of t h e  f i n d i n g s  o b t a i n e d  
b y  m e a n s  of p h a s e  c o n t r a s t  m i c r o s c o p y .  T h e  e a r l i e s t  
e f f ec t  of  t h e  e x t r a c t  a p p e a r e d  to  be  e x e r t e d  o n  m i t o -  
c h o n d r i a .  S ince  m i t o c h o n d r i a  a r e  v e r y  s e n s i t i v e  cell  
o r g a n e l l e s  w h i c h  s u c c u m b  r a p i d l y  to  v a r i o u s  f o r m s  of 
a d v e r s e  c o n d i t i o n s ,  e.g.  a n o x i a  a n d  c y t o t o x i c  c h e m i c a l s ,  
s u c h  c h a n g e s  in  t h e  u l t r a s t r u c t u r e  of  t h e  m i t o c h o n d r i a  
w o u l d  be  e x p e c t e d  to  be  t h e  f i r s t  o b s e r v a b l e  e f f ec t  of  
c y t o t o x i c i t y .  

T h e  r e a c t i o n  o f  H e L a  cel ls  t o  co l lo ida l  go ld  4, h y d r o x y -  
u r e a  5, a n d  s e v e r a l  a n t i b i o t i c s ,  n o t a b l y  a c t i n 0 m y c i n  D G, ~, 
t o y o c a m y c i n S ,  9, d a u n o m y c i n ~ ~  a n d  p h l e o m y c i n n - l a ,  
h a v e  b e e n  r e p o r t e d .  T h e  e f f ec t  of  m o s t  of  t h e s e  s u b s t a n c e s  
o n  t h e  v i a b i l i t y  of  H e L a  cel ls  t r e a t e d  w i t h  t h e m  a p p e a r  
to  h e  r e l a t e d  to  t h e i r  a b i l i t y  to  i n h i b i t  n u c l e i c  ac id  s y n -  
t h e s i s .  T h e  e f f ec t  of  t h e  s p o n g e  e x t r a c t  o n  H e L a  cell  
g r o w t h  h a s  b e e n  s h o w n  b y  o u r  p r e v i o u s  s t u d y  ~ to  be  
r e l a t e d  to  i n h i b i t i o n  of  D N A  s y n t h e s i s .  

T h e  p r e s e n t  u l t r a s t r u c t u r a l  s t u d y  h a s  s u g g e s t e d  t h a t  
t h e  e x t r a c t  m a y  a l so  h a v e  a p r o f o u n d  e f f ec t  on  cell  
m e m b r a n e  p e r m e a b i l i t y .  T h e  a p p e a r a n c e  of a c l ea r  zone  
b e n e a t h  t h e  cell  m e m b r a n e  ( F i g u r e  3, CZ) w o u l d  s u g g e s t  
a n  i n t r a c e l l u l a r  a c c u m u l a t i o n  of  f lu id  w h i c h  h a d  l e a k e d  
i n t o  t h e  cell.  T h i s  c o u l d  p o s s i b l y  a c c o u n t  for  t h e  c y t o -  
p l a s m i c  c o n t e n t s  b e i n g  p u s h e d  i n t o  a p e r i n u c l e a r  p o s i t i o n .  
T h e  m e c h a n i s m  of  r u p t u r e  of  b o t h  n u c l e a r  a n d  cell 
m e m b r a n e s  is a t  p r e s e n t  u n k n o w n .  

Rdsumd. D e s  o b s e r v a t i o n s  u l t r a s t r u c t u r a l e s  o n t  6t6 
i a i t e s  s u r  Ies ce l lu les  H e L a  de  l ' 6 p o n g e  Suberites inconstans 
e x t r a i t e s  p a r  u n e  s o l u t i o n  a lcoho l i s6e .  A u x  d e g r 6 s  
t o x i q u e s  de  c o n c e n t r a t i o n ,  les m i t o c h o n d r i e s  I u r e n t  les 
p r e m i e r e s  X p r 6 s e n t e r  d e s  v a c u o l e s  e t  5~ p e r d r e  l eu r s  
c r i s t ae .  I1 s ' e n  s u i v i t  u n e  r u p t u r e  de  la  m e m b r a n e  n u c l 6 -  
s i re ,  l ' a p p a r i t i o n  de  v 6 h i c u l e s  c y t o p l a s m i q u e s ,  u n e  
a c c u m u l a t i o n  de  f l u ide  d a n s  le c y t o p l a s m e  e t  f i n a l e m e n t  
u n e  r u p t u r e  de  la m e m b r a n e  ce l lu l a i r e  d u e  X la  p e r t e  d u  
c o n t e n u  c y t o p l a s m i q u e .  
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Alleviation of Inhibitory Action of 5-Bromode-oxyuridine by Methionine in Early Chick Embryos 

N u m e r o u s  r e p o r t s  h a v e  s h o w n  t h a t  t h e  t h y m i d i n e  
a n a l o g u e ,  5 - b r o m o d e o x y u r i d i n e  ( B r d U ) ,  c a n  s u p p r e s s  t h e  
s y n t h e s i s  of  ce l l - spec i f i c  m a c r o m o l e c u l e s ,  a l t e r  t h e  cell  
s u r f a c e  of d i f f e r e n t i a t i n g  cells1-% a n d  i n t e r f e r e  w i t h  
e m b r y o n i c  d e v e l o p m e n t  5 -8  L E ~  e t  al. 7 r e p o r t e d  t h a t  t h e  
i n h i b i t o r y  a c t i o n  of  t 3 r d U  c o u l d  be  a l l e v i a t e d  b y  s u b -  
s e q u e n t  t r e a t m e n t  w i t h  e x c e s s  t h y m i d i n e  i n  e x p l a n t e d  
s t r e a k  s t a g e  c h i c k  e m b r y o s .  W e  n o w  r e p o r t  t h a t  t h e  
B r d U  e f f ec t  c a n  a l so  be  a l l e v i a t e d  b y  m e t h i o n i n e ,  a 
m e t h y l a t i n g  a g e n t  k n o w n  t o  o c c u r  in  a n i m a l  cel ls .  

Materials and methods. F r e s h  a n d  f e r t i l e  W h i t e  L e g h o r n  
eggs  we re  i n c u b a t e d  a t  37.5 ~ for  1 7 - 1 9  h to  o b t a i n  s t a g e  
4 e m b r y o s  9. T h e  e m b r y o s  we re  e x p l a n t e d  b y  N ~ w ' s  ~~ 
t e c h n i q u e .  N u t r i e n t  m e d i u m  ( t h i n  a l b u m e n )  w i t h  o r  
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The development of stage 4 chick embryos, subcultured for 20 h on 4 different media following pretreatment  with BrdU (3 • 10 -4 M) for 
4-5 h (Groups I-III) .The embryos of Group IV were treated the same except that  plain nutrient  medium was used throughout cultivation 

Group No. No. of embryos Subculture medium 

at subculturing 

Embryos (%) showing abnormalities in 

Brain Neural tube Heart  Somites 

I 32 BrdU (3 • 10 4 M) 100.0 84.4 21.9 100.0 
II 42 Methionine (3 • 10 -4 M) 33.3 a 16.7 a 14.3 19.1 a 

II1 36 Homoeysteine (3 • 10 .4 M) 86.1 77.8 27.8 91.7 

IV 34 Nutrient medium 14.7 ~ 11.8 ~ 11.8 ~ 14.7 ~ 

Statistically significant at the 0.01 level with the same structure in Group I. 


