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Fig, 2. Testis of rat after 30 days of treatment. The photograph 
shows a clear-cut decrease of the germinal epithelium and numerous 
giant cells as well as a marked atrophy of the seminal tubules ( × 230). 

Fig. 3. Testis of rat after 30 days of treatment. A higher magnifica- 
t/on of another sect/on, of the testicle of the same animal shows 

numerous pseudo giant cells ( x 585). 

of degenera t ing  spermat ids .  The  behav iour  of the  in- 
tes t inal  mucosa,  in which  a no rma l  n u m b e r  of mi toses  was 
seen, shows t h a t  the  F A A  acts se lec t ively  on the  tes t icular  
germinal  ep i the l ium and  t h a t  i ts act ion is no t  s t r ic t ly  
re la ted to  rap id  cel lular  mul t ip l ica t ion  as is t h e  case wi th  
rad iomimet ic  substances.  In  the  l iver  no notab le  prolifer- 
a t ive  p h e n o m e n a  were observed  in the  smal l  bi le-ducts .  
On the  o ther  hand,  in our  exper iments  the  F A A  acts 
firstly on the  mos t  ma tu re  e lements  of the  germinal  epi- 
the l ium and n o t  on the  cells where  the  mitoses  are more  
numerous.  Thus,  the  F A A  differs f rom o ther  expe r imen ta l  
Conditions (radiation,  etc.) which produce tes t icular  a t ro-  
phy-, f i rs t ly  damag ing  the  ge rmina t ive  cells (spermato-  
gonia). On the  basis of those results  i t  is c lear  t h a t  F A A  

produces  a tes t icular  a t r ophy  by a select ive ac t ion  on the  
semina l  epi thel ium.  

F u r t h e r  s t udy  on the  mechan i sm of ac t ion  of  this sub-  
s tance  is cur ren t ly  under  way.  

Riassunto. Gli autor i  descr ivono le lesioni del test icolo 
del r a t t o  osservate  nel corso di sper imentaz ioni  con la 
f iuoroacetamide .  Tal l  lesioni consis tono in a l te raz ioni  re-  
gressive interessant i  e l e t t i vamen te  la linen seminale.  
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Hypochord in the Anurans 

The hypochord  in t he  anurans  develops,  according to 
Some authors ,  be low and paral lel  wi th  the  notochord  1 as 
a f ibrous s t ruc tu re  and  la te r  becomes  connected  wi th  the  
per ichordal  t ube  by  the  fibrous t issue 2. SHOMWAV and 
ADAMSTONE a opine t h a t  i t  develops  f rom the  lower surface 
of t he  chorda  pla te  and i ts  funct ions  are unknown.  

The  p resen t  inves t iga t ion  deals w i th  the analysis of the  
on togeny  of t he  hypochord  in an  anura  (Rana tigrina) 
and its role in t he  deve lopmen t  of the  ve r t eb ra l  co lumn 
With special  reference to  the  local izat ions of a lkal ine 
Phospha tase  in the  process. Fer t i l ized  eggs of R. tigrina 
from the  midgas t ru la  to the  opercular  s tage (SHoMWAY 4 
Stages 11 to  25), t adpoles  a t  var ious  s tages of develop-  
men t  and some adul ts  were f ixed in Zenker 's  fluid for 
histological  s t u d y ;  for a lkal ine phosphatase ,  GoMORI'S 
modif ied  t echn ique  5 was followed. 

Observations. The  hypochord  is formed ou t  of endoderm 
when  the  no tochord  is a l ready  d i f fe ren t ia ted  wi th  cover-  
ing sheaths,  and the  per ichordal  t ube  is formed round the  
Uotochord wi th  an  aggregat ion  of mesenchymatous  cells 
(stages 11 and 12). I n  t he  no tochorda l  por t ion,  the  reac- 
t ion for a lkal ine phospha tase  is intense.  In  the  hypochord ,  
the reac t ion  is less bu t  greater  t h a n  t h a t  of the  per ichordal  

t ube  region. La t e r  (stages 13 to 15), the  per ichorda l  t ube  
becomes  well formed round  the  vacuo la t ed  no tochord  
and the  hypochord  gradua l ly  separa tes  f rom the  endo-  
d e r m  to a b u t  agains t  the per ichordal  tube.  The  hypochord  
cells show two types  of reac t ion :  (a) cells in con tac t  w i th  
t he  hypode rmis  show intense reac t ion  and (b) cells in 
con t ac t  w i th  t he  per ichorda l  tube  show less react ion.  The  
m e s e n c h y m e  cells round the  per ichorda l  t u b e  and hypo-  
chord also show less react ion,  The  hypochord  now s tar ts  
vacuo la t ions  wi th  less reac t ion  for a lkal ine phospha tase  
(stages 16 and 17) and on its ou te r  surface a layer  s imilar  
to t he  elast ic layer  of t he  no tochord  is formed.  The  
local izat ions  for a lkal ine phosphatuse  become d iminished  
in the  per ichordal  region. I n  the  successive stages of de- 
v e l o p m e n t  (stages 18 to 25), the  no tochord  becomes vacu-  
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olated wi th  feeble react ions for alkal ine phospha tase  
t hough  there  is an increase of t he  react ion in t he  mesen- 
t h y m e  cells round the  per ichordal  tube  and the  hypo-  
chord.  The  hypochord  becomes small  in size and under-  
goes fusion wi th  the  per ichordal  tube.  In  the  l imb bud  
stage, the sclerotome cells become plas tered round the  
per ichordal  tube  to give an  intense react ion for the  en- 
zyme. The  hypochord  becomes  v e r y  small  wi th  a l imi ted  
number  of cells. The  ou te r  regions of the  cell m e m b r a n e s  
show an increased reac t ion  though  the  cy top lasm of the  
cells is prac t ica l ly  devoid  of the  enzymat i c  actions.  The  
hypochord  gradua l ly  merges wi th  the  per ichorda l  t ube  of 
the  notochord  and is no t  de tec tab le  in an adul t  wi th  ful ly 
regressed tail.  

Discussion. The hypochord  thus  m a y  be regarded  as 
an accessory s t ruc ture  to the  no tochord  and comes ou t  
of the  hypodermis  when  chorda  is fully d i f fe ren t ia ted  and 
pr ior  to the  appearance  of the per ichordal  tube.  SPRATT ~ 
is also of the  same opinion t h a t  i t  is h y p o d e r m a l  in origin. 
I t  remains  as a t r ans i to ry  s t ruc tu re  and the  d e v e l o p m e n t  
is v e r y  much  similar  to t h a t  of the  notochord ,  including 
sheath  format ions  and vacuola t ions ;  gradual ly  i t  becomes 
fused wi th  the  per ichordal  tube.  Subsequent ly ,  t he  mesen-  
chyme  cells migra te  benea th  the  hypochord .  Thus ,  a ve ry  
high order  of con tac t  specif ici ty ~-9 develops amongs t  t he  
cell  surfaces of the  per ichordM tube  and  hypochord  
proper,  resul t ing in a comple te  fusion of these two struc-  
tures.  The  hypochord  cells a t  first show less react ion for 
a lkal ine phosphatase ,  b u t  g radua l ly  the  reac t ion  increases 
unt i l  the  vacuola t ions  s tar t .  W i t h  the  c o m m e n c e m e n t  of 
chondrif icat ion,  there  is an increase in the react ion for 

alkal ine phospha tase  in the sur rounding  mesenchyme 
cells - a fea ture  which is v e r y  s imi lar  to  t h a t  of a bi rd  1°- 
Along wi th  this there  is an  increase for t he  localizat ion 
pa t t e rn  of t he  enzyme,  par t icu la r ly  in the  intercel lular  
regions. Later ,  when  the  s t ruc tu re  becomes  fused with  
the  per ichordal  tube,  the  cells are  w i thou t  any  react ion 
t hough  i t  increases on the  ou te r  side of the  cell  membrane  
- a phenomenon  associated wi th  t he  ossif icat ion of a 
s t ruc tu re  n. The  hypochord  thus  m a y  help  in the  forma- 
t ion of the  ossified ve r t eb ra l  area  in the  anurans.  

Rgsum& L ' h y p o c o r d e  des Anoures  est d 'or ig ine  endo- 
dermique.  Sa rdact ion ~t la phospha tase  alcal ine s 'accroi t  
g radue l l ement  ]usqu 'h  l ' appar i t ion  des vacuoles .  Au courS 
de sa fusion avec  le canal  pdrichondral ,  une rbact ion 
l ' enzyme  s 'observe h la surface ex te rne  de la m e m b r a n e  
celtulaire. L ' h y p o c o r d e  peu t  aussi con t r ibuer  ~t la forma-  
t ion des vert~bres.  
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S o m e  Meiot ic  Conse que nc e s  of Ethyl  Methane  
Sulphonate  and the Interact ion of Copper  or  Zinc 

The in terac t ion  of several  cat ions on the  chromosome 
breaking  ac t iv i ty  of EMS has been demons t r a t ed  1'2. 
Copper  and zinc salts  were found to  enhance  the  p r ima ry  
effects of EMS in broad beans considerably.  The  effcct 
of copper  was conf i rmed for wheat  3 

I t  becomes  ev iden t  t h a t  some ions can increase or  de- 
crease the  ac t i v i t y  of mutagen ic  compounds .  E v e n  low 
p H  can modi fy  the  effects 4, Modif icat ions produced by  
var ious  factors  are no t  l imi t ed  to  monofunc t iona l  com- 
pounds  of the  mesy loxy  group.  I t  could be p roved  t h a t  
the  in terac t ion  still  exists for b i funct ional  or t r i func t iona l  
compounds  of the  same group,  a l though less ev iden t  5. 
The  mechan i sm by  which ions can in te rac t  wi th  a lky la t ing  
agents  is not  ye t  clearly understood.  

W e  repor ted  t h a t  dry  seed t r e a t m e n t s  w i th  E M S  can 
resul t  in meiot ic  consequences  which could, a t  least  
part ial ly,  expla in  the  high s ter i l i ty  induced wi th  this 
compound  % 

Cont inuing the  inves t iga t ions  along this  line of research,  
we in tended to see if these meiot ic  consequences could be 
modif ied in some way  by  ions. 

I n  the  present  exper iments ,  bar ley  d ry  seeds (piroline 
var ie ty)  were t rea ted  wi th  EMS (0.3 g per  100 ml  for 24 h) 
and with  E M S  solut ions of the  same concen t ra t ion  re- 
spect ively  added to CuSO 4 (0.03 mg per  100 ml) or  
ZnSO 4 (0.03 mg per  100 ml water),  p H  around 6.5. 

I n  prev ious  exper iments ,  these concent ra t ions  were 
found to mod i fy  the  a~tion of E M S  on mi to t i c  chromo-  

somes 1,~. I n  the  present  exper iments ,  spikes of the  
genera t ion  X1 were collected for meiosis examinat ion .  
Chromosomes  were s ta ined wi th  Feulgen  and observed  
on squashes.  

All kinds of aberra t ions  repor ted  af ter  X - r a y  t r e a t m e n t  
could be de tec ted  in t he  slides. We  ma in ly  no ted  the  fol- 
lowing aberrat ions .  At  me taphase  I t h e y  consist  of rings 
of four, rings of six, chains of four and figures of eight, 
all these abnormal i t i es  arising f rom chromosome  trans-  
locations and smal l  chromosome f ragments  coming  f rom 
deletions.  A t  anaphase  I, the  aber ra t ions  consist  of 
chromosome and ch romat id  bridges and  lagging frag- 
ments  of mul t ip le  origins. 

At  anaphase  II ,  we noted  lagging fragments ,  micro- 
nuclei and a few bridges. Af te r  t r e a t m e n t  w i th  solutions 
to which  copper  and zinc were  added,  the  aberra t ions  were 
qua l i t a t i ve ly  essent ial ly similar  as af ter  t r e a t m e n t  wi th  
solutions w i thou t  one of these salts.  Controls  per formed 
in the  same expe r imen ta l  condi t ions  show a low a m o u n t  
of chromosome f ragments  a t  anaphase  I. No o ther  ab- 
normal i ty  could be seen. 
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