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released in act ive  form af ter  the  pene t r a t i on  of conjugates  
in to  h is t iocytes  2a. 

Note added in proo/: While  th is  pape r  was  in the  press  
it came to  our  knowledge an art icle by  TROUET et al., 
(Nature  new Biol., 239, 110, 1972) ill which  s imilar  con- 
cep ts  were exposed  and  the  effect  of a complex  dauno-  
rub ic in -DNA on mouse  L 1210 leukemia  was t e s t ed  wi th  
encouraging  results .  

Riassunto. Viene descr i t t a  la par t icolare  sensibili t~ dei 
macrofagi  al coniugato  aman i t ina -a lbumina .  ~; inot t re  
p r o s p e t t a t a  e discussa la possibile att ivitA an t ineoplas t ica  
di coniugat i  de l l ' a lbumina  con sos tanze  in ibent i  la mi tos i  
o la s intesi  del DNA. 
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Induction of in vitro Maturation in Oocytes of Tri turus  (Amphibia Urodela) 

In  the  last  few years,  numerous  s tudies  have  been  con- 
duc ted  on the  induc t ion  of in v i t ro  oocyte  m a t u r a t i o n  by  
proges te rone  in t he  anu ran  amph ib ians  1-4, while anal-  
ogous research  on the  urodele  has not,  for t he  mos t  
par t ,  p roduced  sa t i s fac tory  results1. 

Recent ly ,  i t  has  been  m a d e  possible  to induce in v i t ro  
oocyte  m a t u r a t i o n  by  proges te rone  in the  urodele  
Triturus viridescens ~, 0. The urodeles represen t  the  an imal  
group in which the  morpho logy  and the  s t ruc tu re  of t he  
l a m p b r u s h  chromosomes  have  been s tudied  mos t  ex ten-  
sively v-9. For  th is  reason, we t h o u g h t  it  would be in teres t -  
ing to ver i fy the  poss ib i l i ty  of inducing in v i t ro  oocyte  
m a t u r a t i o n  in o the r  species of urodeles, w i th  the  par t i cu la r  
a im of inves t iga t ing  the  morphologica l  changes  of t he  
l a m p b r u s h  ch romosomes  dur ing  the  m a t u r i n g  period.  

Material and methods. The s t u d y  was conduc ted  on the  
ovar ian  oocytes  of Tritu~us cristatus carni/ex (Laurent i  
1768) and  of Triturus vulgaris meridionalis (Boulenger 
1882). The morpho logy  of the  l a m p b r u s h  chromosomes  

in these  species is well known s, 10. The spec imens  used 
came f rom the  outsk i r t s  of Pisa  and  Naples.  A to ta l  of 9 
exper iments ,  using 8 females  of T. c. carni/ex, and  of 
6 exper iments ,  using 5 females of T. v. meridionalis, were 
pe r fo rmed  in a per iod f rom December  to  April.  

The  females  were p r e t r ea t ed  wi th  a gonado t roph ic  
ho rmone  ( 'Pregnyl ' ,  Organon).  E a c h  female received 3 
inject ions,  on a l t e rna te  days,  of 100 uni ts  each for 
T. v. meridionalis and  of 200 uni ts  each for T. c. carni/ex. 
One or b o t h  of the  ovaries were t hen  removed,  and  the  
larger oocytes  were isolated by  dissect ion in Ringer ' s  
solut ion for amphib ians .  The d iamete r s  of these  oocytes  
meas u red  be tween  1.5 m m  and 1.75 m m  in T. c. carni/ex, 
and  be tween  0.96 m m  and  1.4 m m  in T. v. meridionalis. 
Some of t he  oocytes  were left in Ringer ' s  and used as a con- 
t rol  (67 oocytes  for T. c. carni/ex and  26 for T. v. meridiona- 
lis), and  some were incuba ted  for 1 h in Ringer ' s  solut ion 
conta in ing  proges te rone  (Schering) a t  a concen t ra t ion  
of 10 [zg/ml, and  then  once again t rans fe r red  to  R inger ' s  
(173 oocytes  for T. c. carnifex and  49 for T. v. meridionalis). 

The m a t u r a t i o n  process could be observed  in t he  
in tac t  oocytes  since the  germinal  vesicle, a lmos t  cent ra l  
in the  i m m a t u r e  oocytes,  migra tes  t oward  the  an imal  
pole dur ing  m a t u r a t i o n  and  becomes visible f rom the  
outs ide;  a t  the  end of t he  ma tu ra t ion ,  a small  l ight  area 
near  the  an imal  pole indicates  t he  zone of fo rma t ion  of 
the  second meiot ic  spindle  and of expuls ion of the  f i rs t  
polar  body.  The germinal  vesicle b r eakdown  was also 
ascer ta ined by  dissect ion of the  oocytes.  

At  var ious  t imes,  f rom the  beginning  of t he  period of 
incubat ion ,  some of t he  oocytes  were  f ixed in Bouin ' s  or 
in Go ldsmi th ' s  solut ion and  used for histological  prepa-  
ra t ions ;  p repa ra t ions  of l a m p b r u s h  chromosomes  were 
made  f rom o ther  oocytes  ~1. The contro l  ooeytes  were 
processed analogously.  

Fig. 1. First meiotic spindle in an oocyte of T. c. carniJex. 3 h from 
the time of incubation in progesterone. • 1520. 
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Fig. 2. Lampbrush chromosomes of T. 
c. carni/ex with well expanded loops. 
3 spheres (S) are attached to the biva- 
lent V. • 545. 
Fig. 3. Lampbrush bivalent of T.c. 
carni/ex in which retraction of the 
loops has begun. GFL, giant fusing 
loops. 5 h from the beginning of incu- 
bation in progesterone. • 545. 
Fig. 4. Bivalents of T. c. carni/ex with 
retracted loops. One sphere (S) is atta- 
ched to a single homologue. Numerous 
globules and grannies are free in the 
nuclear sap.The free nucleoti (N) are 
spherical and vaeuolized. 5 h from the 
beginning of incubation in progester- 
one. • 545. 
Fig. 5. Very contracted bivalent of T. 
c. carni/ex. Of the loops, only the GFL 
remain. 8 h from the beginning of in- 
cubation in progesterone, x 545. 

Resul ts  and discussion.  I l l  T r i tu rus  cristatus carni /ex  
a p p r o x i m a t e l y  42% (73 oocytes  out  of 173) and  in 
T~'iturus vulgaris mer id ional is  app rox ima te ly  51% (25 
oocytes  out  of 49) of t he  oocytes  incuba ted  in t he  presence  
of progesterone,  unde rwen t  tile in v i t ro  m a t u r a t i o n  
process.  I t  has  been  observed t h a t  only  the  fully grown 
oocytes  are  capable  of matur ing .  E x c e p t  for a min imal  
pe rcen tage  (2 out  of 67 in T.c. carni /ex  and  2 out  of 26 in 
T.  v. meridior t he  contro l  oocytes  did no t  undergo 
matura t ion .  

The histological  s tudy  of the  ma tu r ing  oocytes  has 
shown t h a t  the  m a t u r a t i o n  occurs normal ly  and  t h a t  
there  are no a p p a r e n t  cytological  anomalies.  General ly  
m a t u r a t i o n  is comple ted  af ter  app rox ima te ly  20 h f rom 
the  beginning  of incubat ion ,  a l though  the  t ime  can va ry  
for d i f ferent  oocytes,  even if t h e y  are f rom the  same 
ovary.  The f irs t  meiot ic  spindle  usual ly appears  af ter  
abou t  12 h, a l though  some oocytes  reach th is  s tage in a 

shor te r  per iod of t ime  (Figure 1). The l a t t e r  occurrence 
could depend  upon the  fact  t h a t  some oocytes  had  a l ready 
in i t ia ted  the  m a t u r a t i o n  process in the  ovary,  as even  the  
few control  oocytes  which  reached  m a t u r a t i o n  m a y  
indicate.  

The observa t ions  made  at  var ious  t imes  on the  lamp-  
b rush  chromosomes  of t he  oocytes  incuba ted  in  t he  pres-  
ence of p roges te rone  have  shown, above all, a gradual  dis- 
appearance  of t he  ma jo r i t y  of  t he  loops, which  w i t h d r a w  
into  the  chromosomic  axis, and  a progress ive  shor ten ing  
and th ickening  of t he  chromosomes ,  accompan ied  by  a loss 
of the  character is t ic  chromomer ic  s t ruc ture .  Contempo-  
raneously,  t he  n u m b e r  of granules and  globules increase 
in the  nuclear  sap, p ro b ab l y  because of a discharge of 
mater ia l  f rom the  w i thd rawing  loops (Figures 2-5). 

11 j .  G. GALL, ill Methods in Cell Physiology (Ed. D. P~XSCOTT; 
Academic Press, New York 1965), vol. 2, p. 37. 
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I t  has  been  not iced  t h a t  in  some of t he  oocytes  of T.c. 
carni/ex, while  t he  m a j o r i t y  of t he  loops were r e t r ac ted ,  
one loop r e m a i n e d  inse r t ed  on  one of t h e  smal l  b i v a l e n t s  
of t he  c o m p l e m e n t ;  t h i s  loop is c o m p a r a b l e  to  t h e  g i an t  
fusing loops descr ibed  b y  CALLAZr a n d  LLOVI) s on t h e  
b i v a l e n t s  X a n d . X t  (Figure  5). As m a t u r a t i o n  proceeds,  i t  
h a s  also been  obse rved  t h a t  t h e  spheres  t e n d  to  d e t a c h  
t h e m s e l v e s  f rom the  c h r o m o s o m a l  axes. Thus ,  in  add i t i on  
to  oocytes  w i t h  spheres  st i l l  a t t a c h e d  to t h e i r  r espec t ive  
chromosomes ,  we h a v e  also no t iced  oocytes  in which  some 
or all of t he  spheres  were absen t .  The  d e t a c h m e n t  of t h e  
spheres  could no t  be s y n c h r o n o u s  in t he  two homologues  
(Figure 4). 

I n  t he  m a t u r i n g  oocytes  t he  nucleol i  a p p e a r  la rger  in  
size, r o u n d  and  r ich  in vacuol i ,  wh ich  are somet imes  

fused in to  a single large cen t r a l  vacuo le  (Figure 4), As 
regards  t h e  nuc leo lus-organiz ing  regions,  in  T. c. carni/ex 
we h a v e  obse rved  nucleol i  inser ted  a t  t h e  level  of these  
loci, w h e t h e r  in  ch ro mo s o mes  which  s t i l l  m a n t a i n e d  t he  
t yp ica l  l a m p b r u s h  m o r p h o l o g y  12 or  in  ch ro mo s o mes  wh ich  
were s h o r t e n e d  an d  a l m o s t  w i t h o u t  loops (Figure 6). 

Fo r  t h e  m o s t  pa r t ,  t h e  resu l t s  p roduced  agree  w i t h  t he  
o b s e rv a t i o n s  m a d e  on  Triturus viridescens ~,6. Thus ,  a 
m e t h o d  is ava i l ab le  for  i nduc ing  t h e  in  v i t ro  oocy te  
m a t u r a t i o n  b y  p roges t e rone  also in t h e  urodele  a m p h i b -  
ians.  Consequen te ly  i nves t iga t ions  on  t h e  modi f i ca t ions  
of t h e  l a m p b r u s h  ch ro mo s o mes  in t h e  per iod  b e t w een  t he  
h o r m o n a l  i n d u c t i o n  a n d  t h e  f o r m a t i o n  of t h e  f i rs t  meio t ic  
spindle,  become  possible.  Such  o b s e rv a t i o n s  could be  
r e l e v a n t  in r e l a t ion  to t h e  p rob l ems  of s t ruc tu re ,  organi-  
zat ion,  an d  phys io logy  of t h e  ch ro mo s o mes  a n d  of t he  
h o r m o n a l  inf luences  on t h e  genoma.  I t  appea r s  to  be  of 
f u t u r e  i n t e r e s t  t o  ver i fy  t h e  b i o s y n t h e t i c  ac t iv i t i e s  of t h e  
res iduous  s t r u c t u r e s  on  t h e  l a m p b r u s h  c h r o m o s o m e s  dur -  
ing t h e  m a t u r i n g  per iod  and,  even tua l ly ,  in r e l a t ion  to 
t h e  successive s tages  of t h e  e m b r y o n i c  d ev e l o p men t .  

Riassunto. J~ s t a t s  i n d o t t a  m a t u r a z i o n e  in v i t ro  
m e d i a n t e  p roges te rone  in ovoci t i  isolat i  p i e n a m e n t e  
accresc iu t i  di  Triturus cristatus carnifex e Triturus 
vulgaris meridionalis. J~ s t a t s  o s se rva ta  la s equenza  
delle modif icaz ioni  morfologiche,  successive a l l ' induz ione  
ormonale ,  i n t e r e s s an t i  i c romosomi  l a m p b r u s h .  
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Fig. 6. Bivalent VI of T. c. carni/ex with nucleoli attached to the 
nueleolns-organizing regions (no). 5 h from the beginning of irieuba- 
tion in progesterone. • 545, 
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Zinc Toxici ty  in Irradiated Bacillus megaterium 

C o m b i n a t i o n  t r e a t m e n t s  of m e t a l  ions w i t h  F-rays 
change  t h e  r a d i a t i o n  effect, b u t  t h e r e  is l i t t l e  i n f o r m a t i o n  
conce rn ing  t he  role of m e t a l  sa l ts  in  m o d i f y i n g  t h e  rad io-  
biological  ac t ion  1-7. I n  a p rev ious  p a p e r  i t  was  r e p o r t e d  
t h a t  tox ic  c o n c e n t r a t i o n s  of zinc chlor ide  c o m b i n e d  w i t h  
F - rad ia t ion  h a d  a synerg is t ic  i n h i b i t o r y  effect  on  t h e  
ab i l i t y  of B. megaterium to  fo rm colonies s. 

I n  t he  p r e s e n t  s t u d y  we f u r t h e r  i nves t i ga t e  t he  rad io-  
s ens i t i v i t y  of b a c t e r i a  a f t e r  a p r e - t r e a t m e n t  w i t h  a tox ic  
c o n c e n t r a t i o n  of zinc chlor ide  a n d  t h e  s ens i t i v i t y  of t h e  
i r r a d i a t e d  ceils to  t he  bac te r i c ida l  ac t ion  of t h e  meta l .  

Cul tures  of B. megaterium ( s t ra in  Els t re)  were g rown  in 
n u t r i e n t  b r o t h  (Difco) a t  35 ~ for  24 h. A t  t h a t  t ime,  t h e  

cu l tu re  was in t h e  l oga r i t hmic  phase  w i t h  a n  op t ica l  den-  
s i ty  of 0.120. 

Samples  c o n t a i n i n g  a p p r o x i m a t e l y  8 • 105 cel ls /ml  were 
used for t h e  fol lowing e x p e r i m e n t s  : 1. I r r a d i a t i o n  w i t h  F- 
rays  in a 3000 Ci cobal t -60  source a t  r oom t e m p e r a t u r e .  
T h e  dose r a t e  was  4,000 r ads /min .  2. I r r a d i a t i o n  as above  
of b a c t e r i a  t r e a t e d  for 1 h w i t h  zinc chlor ide  a t  a tox ic  

�9 c o n c e n t r a t i o n  (4 • 10-SM). The  chemica l  r e m a i n e d  in  con- 
t a c t  w i t h  t h e  b a c t e r i a  d u r i n g  i r rad ia t ion .  3. E x p o s u r e  to  
var ious  c o n c e n t r a t i o n s  of z inc-chlor ide  a n d  d e t e r m i n a t i o n  
of t h e  l e tha l  effect  in  i r r ad i a t ed  a n d  n o n - i r r a d i a t e d  bac ter ia .  

V iab le  coun t s  of all  e x p e r i m e n t a l  samples  were m a d e  b y  
t h e  p l a t i n g  m e t h o d  a n d  t h e  resu l t s  are p r e s e n t e d  in t a b u -  

Percentage of survivors 

Time Zinc chloride 
(min) (4 • 10 -~ M) 

Combination of irradiation and ZnC12 

in pre-treatment in post-treatment 

F-irradiation Dose 
(rads) 

0 100 I00 
60 65 4- 3 38 4- 6 
60 654-3 27 4-4 
60 65 4- 3 11 i 2.5 
60 6 5 i 3  74- 1.5 

100 100 0 
18 4- 6 65 4- 3 7,500 
9 4- 3 48 ::t_ 5 12,000 
2 4- 0.6 27 4- 2 20,000 

20 :~ 1.5 26,000 


