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of  100 txg/ml,  j u s t  b e f o r e  e a c h  of  t h r e e  16 h p h o t o p e r i o d s  
a n d  t h e  a d v a n c e m e n t  of  t h e  b u d s  t o w a r d s  r e p r o d u c t i v e  
c o n d i t i o n  w a s  s c o r e d  a c c o r d i n g  to  S a l i s b u r y 9  b y  e x a m i n a -  
t i o n  of  t h e  b u d s  u n d e r  a l i g h t  m i c r o s c o p e  a f t e r  10 d a y s .  
T h e  t a b l e  s h o w s  t h a t  f i l ip in  a t  t h e  c o n c e n t r a t i o n  u s e d  h a s  
s e v e r e  i n h i b i t o r y  e f f e c t s  on  t h e  f l o w e r i n g  of  X a n t h i u m .  
S ince  in  a n i m a l  s y s t e m s  a n d  in  a c h o l e p l a s m a  l a i d l a w i  t h e  
i n h i b i t o r y  e f f ec t  of  f i l ip in  is r e v e r s e d  b y  cho l e s t e ro l ,  we  
e x a m i n e d  t h e  e f f ec t  of  c h o l e s t e r o l  in  r e l a t i o n  to  f i l ip in  
a c t i o n .  I t  w a s  o b s e r v e d  t h a t  t h e  f i l ip in  e f f ec t  c o u l d  n o t  
be  d e m o n s t r a t e d  in  b u d s  p r e t r e a t e d  w i t h  c h o l e s t e r o l  
(50 ~xg/ml), p a r t i c u l a r l y  in  t h e  l ower  a x i l l a r y  b u d s .  H i g h e r  
c o n c e n t r a t i o n s  of  c h o l e s t e r o l  c o u l d  n o t  be  u s e d  d u e  to  
d i f f i c u l t y  in  d i s s o l v i n g  c h o l e s t e r o l  in  a q u e o u s  a l coho l i c  
s o l u t i o n s .  I n  X a n t h i u m ,  p h o t o p e r i o d i c  e f f ec t s  o n  t h e  
a x i l l a r y  b u d s  d e c r e a s e  w i t h  i n c r e a s e  in  d i s t a n c e  f r o m  t h e  
s h o o t  a p e x .  
P h o t o p e r i o d i c  i n d u c t i o n  t h u s ,  in  s o m e  w a y  i n v o l v e s  t h e  
p a r t i c i p a t i o n  o f  s t e r o i d s ,  p r e s u m a b l y  m e m b r a n e - b o u n d  
ones .  T h a t  f i l ip in  a f f e c t s  p e r m e a b i l i t y  of  p l a n t  s y s t e m s  
h a s  b e e n  s u g g e s t e d  b y  H e n d r i k  a n d  H i g i n b o t h a m  1~ for  

p e a  m i t o c h o n d r i a ,  b y  B i s h o p  12 for  p e a  a n d  m a i z e  c h l o r o -  
p l a s t s ,  b y  G r u n w a l d  13 a n d  M u d d  a n d  K l e i n s c h m i d t  14 for  
s u g a r  b e e t  r o o t  d i s c s  a n d  b y  DasaS for  w h e a t  co l eop t i l e s .  
I t  is n o w  b e c o m i n g  i n c r e a s i n g l y  e v i d e n t  t h a t  s e v e r a l  
p h y t o s t e r o l s  a r e  a s s o c i a t e d  w i t h  p l a n t  m e m b r a n e s  ~. I t  is 
i n t e r e s t i n g  to  m e n t i o n  h e r e  t h a t  t h e  p i g m e n t  p h y t o -  
c h r o m e ,  w h i c h  c o n t r o l s  f l o w e r i n g  in  p l a n t s ,  is a l so  a s s o -  
c i a t e d  w i t h  p l a n t  m e m b r a n e s ,  a n d  m a n y  w o r k e r s  b e l i e v e  
t h a t  p h y t o c h r o m e  e f f e c t s  a r e  m e d i a t e d  t h r o u g h  a c o n t r o l  
of  m e m b r a n e  p e r m e a b i l i t y .  A n  u n d e r s t a n d i n g  of  t h e  ro le  
of  m e m b r a n e - b o u n d  s t e r o i d s  in  p l a n t  f l o w e r i n g  wil l  d e -  
p e n d  on  t h e  p r e c i s e  l o c a t i o n  of s u c h  s t e r o i d s  a n d  p h y t o -  
c h r o m e s  in  p l a n t  m e m b r a n e s .  
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Summary. T h e  cis  a n d  t r a n s  i s o m e r  of PtC12(NH3) 2, c i s -P t (cpa )2CI  ~ a n d  2 p l a t i n u m  p y r i m i d i n e  b l u e s  h a v e  b e e n  u s e d  in  
a n u m b e r  of  b a c t e r i a l  t e s t s  i n d i c a t i v e  of  t h e i r  i n t e r a c t i o n  w i t h  b a c t e r i a l  D N A .  

c i s - D i c h l o r o d i a m m i n e p l a t i n u m  (II) c i s -PtC12(NHa)  2 h a s  
b e e n  s h o w n  to  i n d u c e  p o i n t  m u t a t i o n s  o f  t h e  b a s e  p a i r  
s u b s t i t u t i o n  t y p e  in  E .  coli  2 a n d  S. t y p h i m u r i u m  3, a n d  
h a s  a n u m b e r  of  e f f ec t s  on  b a c t e r i a l  s y s t e m s ,  s u c h  as  
i n d u c t i o n  of f i l a m e n t o u s  g r o w t h  in  E.  coli  B a, i n d u c t i o n  
of  p r o p h a g e 5  a n d  s t r o n g e r  t o x i c  a c t i v i t y  for  r e p a i r  def i -  
c i e n t  b a c t e r i a l  s t r a i n s  6, 7. eis_PtC12(NH3) 2 is a l so  a n  a n t i -  
t u m o r  a g e n t  s' s w h i c h  i n h i b i t s  in  v i v o  10 a n d  in  v i t r o  t h e  
s y n t h e s i s  of  D N A  in  e u k a r i o t i c  cel ls  1~ a n d  i n t e r a c t s  w i t h  
D N A  c a u s i n g  i n t e r s t r a n d  c r o s s l i n k s  s, ~2, 13. 

Table 1. Bacterial strains used 

Strain designation Characteristics Source and 
reference 

E. coli WP2 
E. coli WP2 recA 
E. coli WP2 lexA 
E. coli WP2 uvrA 
E. coli WP2 IexA 
uvrA 
E. coli AB 1157 

E. coli AB 2463 

E. coli AB 1886 

E. coli AB 2480 
E. coli B 
E. coli J 53 
E. coli W3110 thy-  

S. typhimurium TA92 
S. typhimurium TA100 

t rp-  Venitt as 
same as WP2 except recA- Venitt 16 
same as WP2 except lexA- Venitt x6 
same as WP2 except uvrA- Venitt 16 
same as WP2 except lexA 
and uvrA- 
thr l eu-pro  his thi 
arg- 
same as A13 1157 except 
recA- 
same as A13 1157 except 
uvrA-  
thi pro reeA uvrA 
prototrophic 
pro-  me t -  2 + 
thy -  ~ - 

his-/pKM101 

Venitt 16 
Bachmann 17 

13achmann 17 

Baehmann i7 

13achmann 17 
ATCC 
Bachmann 1~ 
De Lucia and 
Cairns is 
McCann et a1.19 

same as TA92 except uvr13 McCann et al. 19 
and rfa 

I t  is wel l  k n o w n  t h a t  t h e  t r a n s - i s o m e r  a c t s  in  b a c t e r i a  in  
a d i f f e r e n t  w a y  7 a n d  h a s  no  a n t i t u m o r  a c t i v i t y .  T h e  p u r -  
pose  of  t h i s  r e p o r t  is t o  t e s t  t h e  a c t i v i t y  o n  s e v e r a l  b a c t e -  
r ia l  s y s t e m s  of  cis  a n d  t r a n s  i s o m e r  of PtC12(NHz) 2, of  2 
p l a t i n u m  p y r i m i d i n e  b lues ,  P t - u r a c i l  a n d  P t - t h y m i n e ,  
w h i c h ,  a c c o r d i n g  to  D a v i d s o n  e t  al. 14, c o n t a i n  2 a m m o n i a  
l i g a n d s ,  1 p y r i m i d i n e  a n i o n  a n d  1 h y d r o x i d e  i on  p e r  
p l a t i n u m  w i t h  2 a d d i t i o n a l  o x y g e n  a t o m s  a t  a n  u n s p e c i -  
f i ab le  l o c a t i o n  a n d  of c i s - [ P t ( c y c l o p e n t y l a m i n e ) 2 C 1 2 ] ,  
c i s - [P t ( cpa )2C  U ,  a n  a lyc ic l ic  p r i m a r y  a m i n e  of  P t  ( I I) .  
c is-[Pt(cpa)~Cl~]  a n d  p l a t i n u m  p y r i m i d i n e  b l u e s  a r e  i n t e r -  
e s t i n g  a n t i t u m o r  a g e n t s  w h i c h  h a v e  a s p e c t r u m  of  a c t i v i t y  
a g a i n s t  t u m o r s  s o m e w h a t  d i f f e r e n t  f r o m  t h a t  o f  c is-  
PtC12(NH3)~ 1~, b u t  s h o w  a h i g h e r  t h e r a p e u t i c  i n d e x  t h a n  
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t h e  l a t t e r  c o m p o u n d .  T h e  b a c t e r i a l  s t r a i n s  u s e d  a r e  l i s t e d  
in  t a b l e  1. c is-  a n d  t r a n s - P t C l , ( N H s ) ,  w e r e  p r e p a r e d  a s  
d e s c r i b e d  ~0 a n d  w e r e  k i n d l y  s u p p l i e d  b y  G. M e s t r o n i .  
cis-[Pt(cpa)2C12] w a s  g e n e r o u s l y  d o n a t e d  b y  M. L.  T o b e  
a n d  t h e  p l a t i n u m  p y r i m i d i n e  b l u e s :  P t - t h y m i n e  a n d  
P t - u r a c i l  b y  B .  R o s e n b e r g .  T h e  r e s u l t s  of  a n t i b a c t e r i a l  
a c t i v i t y  of  4 p l a t i n u m  c o m p o u n d s  o n  s t r a i n s  o f  E .  Coli 

40 
m m  

30 

20 

'-' 10 

. C/s- PtC[2(NH3) 2 / / ' ~  

c 

b 

12 2'5 5'0 

- C i s  - Pt (cpa)2Ct 2 

d c : ~  a 

5 100 250 50IJg 

40 
mm 

3O 

2C 

co 

~3 I( 

Pt-thymine Pt-uraciL 

o 

d 

ed 

i i 

s'o I;o 2;o S;oo 5o ioo 
Drugs amount 

- C i s -  P t C ~ i g  C i s - P t ( c p a ) 2 C I  2 

! 

hf 

40 
mm 

30 

20 

E 

I0 

d 

bedca c 

i 
2;0 500 IJg 

12 25 50 0 50 10 2 0 50JJg 

4(] 

m m  

3C 

20 -$ 

'-' 1C 

Pt- thymine Pt - uracil 

f 

ght 

2;0 560 

g 

gh 

i a 
s'0 1;o 2s0 s00~g 

Drugs amount 

Antibacterial activity of various plat inum (II) derivatives on E. coli 
WP2 (figure 1) and E. coli K12 (figure 2) strains with different re- 
pair capacities. For the antibacterial test 50 [zl of appropriate dilutions 
of compounds were placed in 8 m m  holes cut  into pour plates with a 
lawn of bacteria. Davis-Mingioli synthetic medium ~1 with adequate 
growth factors was used. The plates were then placed in a 37 ~ in- 
cubator for 18 h and the zones of killing were measured. 

a WP2, b WP2recA-,  c WP2uvrA- ,  d WP21exA-, e WP21exA-uvrA-,  
] ABl157 (K12i, g AB2463 (K12recA-), h AB1886 (K12uvrA-),  
i AB2480 (K12recA-uvrA-) 

w i t h  d i f f e r e n t  d e f e c t s  i n  D N A  r e p a i r  s y s t e m ,  a r e  r e p o r t e d  
in  f i g u r e s  1 a n d  2. 
A s  e x p e c t e d  t h e  s e n s i t i v i t y  t o  c i s -PtC12(NHa)  2 of  s i n g l e  
d e f e c t i v e  m u t a n t s  a r e  in  t h e  o r d e r  r e c A -  > l e x A -  > 
u v r A  -~,7.  T h e  d o u b l e  d e f e c t i v e  s t r a i n s  A B  2480 a n d  
W P 2  l e x A -  u v r A -  a r e  m o r e  s e n s i t i v e  t h a n  e i t h e r  s ing le  
m u t a n t .  I n  c o n t r a s t  t o  t h i s ,  no  d i f f e r e n c e  w a s  f o u n d  be -  
t w e e n  t h e  i n h i b i t i o n  p r o d u c e d  o n  t h e  v a r i o u s  s t r a i n s  b y  
t r a n s - P t C l ~ ( N H s )  ~ ( d a t a  n o t  s h o w n ) .  W i t h  m i n o r  d i f f e r -  
ence s ,  t h e  s e n s i t i v i t i e s  o f  t h e  v a r i o u s  s t r a i n s  to  c is-  
[Pt(cpa)~Cl~] a n d  to  p y r i m i d i n e  p l a t i n u m  b l u e s  r a n k e d  in  
t h e  s a m e  o r d e r  as  s e n s i t i v i t i e s  to  c i s - P t C l , ( N H , ) ~ .  
P t - t h y m i n e  a n d  P t - u r a c i l  i n d u c e d  f i l a m e n t o u s  g r o w t h  o f  
E .  coli  a t  s u b t o x i c a l  c o n c e n t r a t i o n s  as  c i s - P t C l ~ ( N H s ) , .  
H o w e v e r ,  w i t h  t h e  2 p y r i m i d i n e  b lue s ,  1 0 0 %  of  f i la-  
m e n t o u s  cel ls  w e r e  n o t  o b t a i n e d  e v e n  a t  t h e  h i g h e r  c o n -  
c e n t r a t i o n  t e s t e d .  T h e  l e n g t h s  of  t h e  f i l a m e n t  cel ls  f o r m e d  
we re  f r o m  10 t i m e s  l o n g e r  t h a n  n o r m a l  cel ls ,  c is-  
[Pt(cpa)~C1,]  w a s  n e g a t i v e  in  f i l a m e n t  f o r m a t i o n  as  w a s  
t h e  t r a n s  i s o m e r  of P t C I , ( N H s )  * ( t ab l e  2). 
W h e n  t e s t e d  fo r  l a m b d a - i n d u c i n g  c a p a c i t y  b y  t h e  p l a t e  
t e s t  a c c o r d i n g  t o  M a y e r  e t  al. ~2, t h e  2 p l a t i n u m  p y r i m i d i n e  
b l u e s  w e r e  f o u n d  to  be  p o s i t i v e  a l o n g  w i t h  c i s - P t C l z ( N H s )  , 
wh i l e  cis-[Pt(cpa)2C12] a n d  t r a n s - P t C l ~ ( N H s )  z w e r e  c o n -  
s i s t e n t l y  n e g a t i v e  ( t ab le  2). 
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19 J. McCann, N. E. Spingarn, J. Kobori and B. N. Ames, Proc. 

Nat. Acad. Sci. USA 72, 979 (1975). 
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Table 2. Effect of plat inum compounds in producing elongation in 
E. coli B and inducing lamda prophage 

Compounds Filamentous cells (%)* Induction 
concentration ([zg/ml) 
100 30 10 3 1 

cis-PtCla(NH~) 2 i i 100% 20% 0 4- 
trans-PtCl~(NHs) 2 i i i 0 0 - 
cis[Pt(cpa)2Cl~] i 0 0 0 0 - 
Pt- thymine 50% 50% 30% 10% 0 + 
Pt-uracil 50% 50% 30% 10% 0 4- 

*Abbreviations: i = inhibition of growth, 0 = no change in com- 
parison controls. 

Table 3. Number  of induced his + revertants for ~tmole of compound 

Compounds S. typhimurium Strain 
TA100 TA92 

Pt- thymine 106 236 
Pt-uracil 111 214 
cis-[Pt(cpa)~C12] 149 202 
cis-Pt(NHs)~C1 ~ 7850 67500 
trans-Pt(NHs)~C1 z 80 180 
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Using  t he  m u t a g e n i c  t e s t  as descr ibed by  Ames  .3, t he  
p l a t i n u m  c o m p o u n d s  were found  to induce  p r o t o t r o p h i c  
r e v e r t a n t s  of S. t y p h i m u r i u m  TA92 a n d  TA100 s t ra ins ,  
wh ich  ca r ry  his  G 46, a m u t a t i o n  specif ical ly r eve r t ed  b y  
basepa i r  s u b s t i t u t i o n  m u t a g e n s  .4 and  pKM101,  on  R 
p lasmid  w i t h  m u t a t o r  effect  19. 
I n  t ab le  3, a q u a n t i t a t i v e  va lue  of t he  m u t a g e n i c  po ten-  
t ial  of the  p l a t i n u m  c o m p o u n d s  is given.  On equ imo la r  
basis,  cis-PtC12(NH,) 2 induces  200-300 t imes  more  rever-  
r a n t s  in s t r a in  TA92, and  50-80 t imes  more  r e v e r t a n t s  in 
s t r a in  TA100, t h a n  t he  o t h e r  compounds ,  wh ich  all show 
m u c h  t he  same  ac t iv i ty .  
The  i n t e r ac t i on  w i th  D N A  has  been c la imed  to be a pre-  
requis i te  of m o s t  a n t i t u m o r  d rug  ac t i v i t y  25. In  th i s  p a p e r ;  
5 p l a t i n u m  c o m p o u n d s  were used in 4 bac te r i a l  tes t s ;  
f i l amen tous  g r o w t h  s, l a m b d a  i nduc t i on  26, m u t agenes i s  23 
and  select ive t ox i c i t y  for D N A  repa i r  def ic ien t  s t ra ins ,  
wh ich  are supposed  to be  ind ica t ive  of i n t e r ac t i on  of a 
s u b s t a n c e  wi th  bac te r i a l  DNA. W i t h  t he  a n t i t u m o r  ac- 
t i v i t y  of the  t e s t e d  c o m p o u n d s  a l r eady  known,  t he  resu l t s  
can  be used in the  e v a l u a t i o n  of t he  re l iab i l i ty  of a g iven  
t e s t  i den t i fy ing  new a n t i t u m o r  drugs.  

The  resu l t s  show t h a t  the  tes ts  for f i l amen tous  g r o w t h  
a n d  for l a m b d a  i n d u c t i o n  fail  t o  co r re l a t e  w i t h  t he  in te r -  
ac t ion  wi th  bac te r i a l  D N A  of one of t he  a n t i t u m o r  sub-  
s tances ,  cis-[Pt(cpa)~Cl~], while  the  t e s t  for mu tagenes i s  
gave  a weak ly  pos i t ive  response  even  w i t h  t r a n s -  
PtC12(NHa) v which  has  no a n t i t u m o r  ac t iv i ty .  The  re- 
sponse  of 3 ou t  of the  4 a n t i t u m o r  p l a t i n u m  c o m p o u n d s  
is of the  same  order  of magn i tude ,  cis-PtC12(NH~) ~ be ing  
t he  on ly  s u b s t a n c e  wh ich  gives resu l t s  c lear ly d i f fe rent  
f rom the  ones of t he  i nac t ive  isomer.  On ly  t he  t e s t  of 
se lec t ive  t ox i c i t y  for s t r a ins  defec t ive  in D N A  repa i r  
c apac i t y  was p roper ly  pos i t ive  for 4 the  a n t i t u m o r  com- 
p o u n d s  and  nega t ive  for trans-PtC12(NH3) 2. 
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Summary. D u r i n g  the  h a t c h i n g  period,  the  R o h o n - B e a r d  cells of Sa lmo ga i rdner i  showed  def in i t e  s t r u c t u r a l  m a t u r i t y  
of t h e i r  pe r ika rya ,  w h i c h  is in c o n t r a s t  to  t he  a m p h i b i a n  species inves t iga ted ,  where  n e u r o n a l  m a t u r a t i o n  of t he  
R o h o n - B e a r d  cells is f in i shed  on ly  in l a te r  - p o s t h a t c h i n g  - d e v e l o p m e n t a l  stages.  

The  Rohon- ]3eard  ceils (RBCells) are found  as t r a n s i t o r y  
neu rons  in the  dorsal  p a r t  of t he  deve lop ing  sp ina l  cord  of 
mos t  fish and  a m p h i b i a n  species. These  n e u r o n a l  e l emen t s  
r ep resen t  t he  sensory  p a r t  of a p r i m i t i v e  sp ina l  ref lex 
m e c h a n i s m  (p r imary  ref lex mechanism1) .  The  RBCel!  
axons  fo rm a dorso la te ra ! ly  s i t ua t ed  p r i m a r y  sensory  
t r a c t  in t he  sp ina l  cord. The i r  b r a n c h e s  leave t he  cord  and  
reach  t he  skin  as free ne rve  end ings ;  a d d i t i o n a l  b r a n c h e s  
en te r  t he  dorsa l  p a r t s  of t he  m y o t o m e s  3, ~. 
This  pape r  p re sen t s  a s h o r t  a c c o u n t  of t he  u l t r a s t r u c t u r e  
of the  deve lop ing  RBCel l  p e r i k a r y o n  w i t h  special  r e g a r d  
to t he  h a t c h i n g  per iod  of the  f ish and  a m p h i b i a n  em- 
b ryos  and  l a rvae  inves t iga ted .  The  o b s e r v a t i o n s  are 
discussed in r e l a t ion  to t he  possible biological  s ignif icance 
of the  RBCells .  
Materials and methods. E m b r y o s  a n d  l a rvae  of t he  follow- 
ing f ish and  a m p h i b i a n  species were reared  f rom eggs and  
the i r  d e v e l o p m e n t a l  s tages  were classified accord ing  to  
n o r m a l  t ab l e s :  Sa lmo ga i rdner i ,  s tages  28-334;  T r i t u r u s  
he lve t icus ,  s tages  33-385;  X e n o p u s  laevis,  s tages  31-446;  
R a n a  t empora r i a ,  s tages  11-187. The  an ima l s  were f ixed 
in 3.5% p h o s p h a t e  buf fe red  g lu t a ra ldehyde ,  w a s h e d  
severa l  t imes  in a suc rose -phospha t e  buffer  solut ion,  and  
pos t f ixed  in 1% o s m i u m  t e t r o x i d e  s. Af te r  d e h y d r a t i o n  in 
e thanol ,  t he  m a t e r i a l  was  e m b e d d e d  in A r a l d i t  (Ciba) or 
D u r c u p a n  ( F l u k a ) 9 :  T h i n  sect ions  were cu t  w i t h  a 
R e i c h e r t  u l t r a m i c r o t 0 m e  ( type ' O m  U 2), s t a ined  w i t h  
m e t h a n o l i c  u r a n y l  a ce t a t e  a n d  lead c i t r a t e  1~ and  
e x a m i n e d  in t h e  S iemens  E l m i s k o p  I A e lec t ron  micro-  
scope. 
Results. W i t h i n  t he  d e v e l o p m e n t a l  r ange  covered  b y  th i s  
inves t iga t ion ,  n e u r o n a l  m a t u r a t i o n  of t he  RBCel ls  was 

m a n i f e s t e d  as t yp i ca l  s t r u c t u r a l  changes  of ce r t a in  cell 
o rgand ie s .  The  m o s t  i m p o r t a n t  ones  are descr ibed  in 
de ta i l  below : 
I n  ea r ly  s tages  before  h a t c h i n g  (Salmo,  s tages  28-29;  
T r i tu rus ,  s tages  33-34;  Xenopus ,  s tages  31-33;  Rana ,  
s tage  11) t he  endop lasmic  r e t i c u l u m  (ER) m a i n l y  con-  
s is ted  of severa l  sho r t e r  a n d  d i l a t ed  c is terns ,  no t  a r r a n g e d  
in a para l le l  m a n n e r  a n d  w i t h o u t  r ibosomes  on  the i r  sur-  
faces, so t h a t  t he  s m o o t h  E R  t y p e  d o m i n a t e d .  Free  
r ibosomes  were u n i f o r m l y  d i s t r i b u t e d  t h r o u g h o u t  the  
whole  cy top lasm.  D u r i n g  t he  s u b s e q u e n t  d e v e l o p m e n t a l  
stages,  t he  n u m b e r  of r ibosome  s t u d d e d  c i s te rns  of t he  
now r o u g h  E R  increased,  showing  t yp i ca l  e longa t ion  a n d  
para l le l  a r r a n g e m e n t  (Niss l -substance)  in  t he  cell per i-  
phery .  I n  a n  equa l  m a n n e r ,  t he  n u m b e r  of neu ro tubu le s ,  
neu ro f i l amen t s  (figure 1) and  m i t o c h o n d r i a  increased,  t he  
l a t t e r  occas ional ly  vis ible  as v e r y  long, b r a n c h e d  or 
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