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capac i ty ,  a n d  w i t h i n  severa l  weeks, a was t i ng  s y n d r o m e  
in n e o n a t a l l y  t h y m e c t o m i z e d  miceS, '. I t  is u n c e r t a i n  
w h e t h e r  t he  d e m o n s t r a t e d  r e t a r d a t i o n  of t he  oss i f ica t ion 
a n d  t he  genera l i zed  bone  a t rophy ,  w i t h  t he  cons iderab le  
a l t e r a t i o n  of t he  oxygenic  processes,  are t h e  resu l t  of t h e  
depressed  i m m u n o l o g i c a l  c a p a c i t y  or of t he  complex  an d  
n o t  exac t ly  de t ec t ed  processes  ef fec t ing t he  w a s t i n g  
syndrome .  Th i s  defec t  in  t he  g r o w t h  ind ica tes  t h a t  neo-  
n a t a l  t h y m e c t o m y  a n d  t he  deve lop ing  o rgan i sm is su i t ab l e  
for t h e  s t u d y  of t h e  a n t a g o n i s t i c  cor re la t ion  1~ b e t w e e n  
t h e  t h y m i c  f u n c t i o n  a n d  t h e  growth .  On t h e  o t h e r  h a n d  
t h e  lack  of t h y m i c  func t i on  shou ld  be  cons idered  in t h e  
i n t e r p r e t a t i o n  of those  diseases, w h i c h  are  due  to t h e  
defec t  of t he  ep iphysea l  p la tes .  

Zusammen/assung. Es wurde  eine Pr~iponderanz  der  
n e u t r a l e n  Mukopo lysaccha r ide  in der  E p i p h y s e a l p l a t t e  

der  n e o n a t a l  t h y m e k t o m i e r t e n  M~iuse b e o b a c h t e t  u n d  
das  Ph~.nomen d i sku t ie r t .  
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Vertebral Malformations in Chicks Caused by X-Radiation During Their Embryonic Development 

I t  is k n o w n  t h a t  per iods  of h ighe r  s ens i t i v i t y  to  t h e  
ac t ion  of e n v i r o n m e n t a l  fac tors  m a y  be  s t a t e d  ill t h e  
d e v e l o p m e n t  of a n  e m b r y o  as well  as of b u d s  of i ts  par -  
t i cu l a r  organs.  The  per iods  of h ighe r  s ens i t i v i t y  of t h e  
e m b r y o  are o f t en  t h e  m o m e n t s  a t  w h i c h  h e r e d i t a r y  infor-  
m a t i o n  p r o g r a m m i n g  t he  d e v e l o p m e n t  of t he  g iven  organs  
are  real ized.  D e t e c t i o n  of those  per iods  a n d  t he  m a n n e r  
of t he  e m b r y o ' s  response  to t he  ac t ing  fac to r  is a necessa ry  
cond i t i on  for u n d e r s t a n d i n g  te ra togenes is .  

I n  t h e  e x p e r i m e n t s  p r e sen t ed  t h e  a u t h o r s  h a v e  decided 
to d e t e r m i n e  t h e  per iods  of h ighe r  s ens i t i v i t y  ~n t h e  de- 
v e l o p m e n t  of t h e  v e r t e b r a l  c o l u m n  in hens  b y  m e a n s  of 
X - r a d i a t i o n .  

Newly  la id  eggs (150) of W h i t e  Legho rn  hens  were 
d iv ided  in to  5 equa l  groups  (A-F)  a n d  i n c u b a t e d  a t  
38~ a i r  h u m i d i t y  be ing  65%.  The  eggs were t u r n e d  
5 t imes  in t h e  course  of 24 h. The  s epa ra t e  g roups  of 
eggs were exposed  to a s ingle dose 500 r X - r a d i a t i o n  
(ob ta ined  f rom t h e  a p p a r a t u s  DOF,  55 kV, 7 mA,  w i th -  
ou t  f i l tre)  a f t e r  25 (group A), 42 (group ]3), 52 (group C), 
65 (group D) a n d  72 (group E) hou r s  of i ncuba t ion ,  i.e. 
d u r i n g  t h e  f o r m a t i o n  of somi tes  1. I n  t he  19 th  d a y  of 
i n c u b a t i o n  t he  e m b r y o s  were kil led a n d  f ixed in alcohol.  

Fig. 2. An embryo of the group C. Thoracic vertebrae are deformed 
and interfused. In presaeral region the centra and arches are not 
developed. 

Fig. 1. An embryo of the group B. The arrow in cervical region 
points and additional half-vertebra. Thoracic vertebrae are deformed 
and fused. The ribs associated with them are either fused along their 
whole length or only at their base. The centra of the last thoracic 
and presacral vertebrae are split out. 

Fig. 3. An embryo of the group C. The centra of thoracic and two 
before last cervical vertebrae are fused. In presacral region the 
vertebrae are deformed and fused, the sacral and caudal regions are 
lacking the vertebral buds. 

1 V. HAMBURGER and H. HAMILTON, J. Morph. 88, 49 (1951). 
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The skeletons of the  embryos  were stained wi th  red 
alizarin in 2% potass ium hydroxide  and cleared in a 
mix ture  of potass ium hydroxide  wi th  glycerine. 

The  control  series consisted of 40 skeletons of non- 
i r radiated embryos  incubated  under  ident ical  conditions.  
No ver tebra l  mal format ions  have  been s ta ted  in embryos  
of the  control  series. 

Of 150 exper imenta l  embryos  92 died af ter  iTradiation 
and 48 cont inued thei r  development .  The highest  mor ta -  
l i ty  ra te  was observed in the  group A (only 5 embryos  
survived) ;  in this series no ver tebra l  mal format ions  were 
found, whereas t h e y  occurred in more than  6 0 %  of em- 
bryos belonging to the  remaining groups. The  malforma-  
t ions consisted (among others) in deformat ion  of cent ra  
and arches and in fusion of the  deformed ver tebrae  
(Figures 1, 2 and 3). In  some cases the  ver tebrae  were 
fused to such an ex ten t  t h a t  i t  was diff icult  to de te rmine  
their  number .  The  r i b s  associated to those ver tebrae  
were fused along their  whole length  (Figures 2 and 3) 
or only thei r  bases were fused (Figure 1). The  spli t  out  
cent ra  forming 2 separate  ossifications were p r e t t y  fre- 
quen t ly  observed (Figures 2 and 3), the  presence of 
wedge-shaped ha l f -ver tebrae  w i thou t  the  symmetr ica l  
halves  being less f requent  (Figure 1). Somet imes  the  
ver tebra l  mal format ions  were v e r y  extensive.  I n  ex t reme  
cases the  deve lopment  of far ther  regions of the ver tebra l  
column was even s topped (Figure 3). 

Resul ts  of these exper iment  show t h a t  the  per iod of 
h igher  sens i t iv i ty  to X-rays  occurs  in the  deve lopment  
of hen embryos  dur ing the  format ion  of somites  causing 
ver tebra l  malformat ions .  I t  is probable  that ,  in hens as 
in o ther  ver tebra tes  2, 8, i t  is also the  period of sens i t iv i ty  
to o ther  agents.  

The  period of sens i t iv i ty  to X-rays  observed in hens 
is more or less ident ical  wi th  analogical  period occurr ing 
in mammal i ans  4-*. 

As i t  follows f rom the  exper iments ,  the  ver tebra l  mal-  
format ions  obta ined  are chiefly the  results oi dis turbances 
in format ion  and a r rangement  of the  embryo ' s  somites.  
P a r t  of those mal format ions  may,  however,  be due to the  
dis turbances  in the  deve lopment  of the  notoehord.  If this  
deve lopment  is d is turbed or the  notochord  is broken, we 
observed irregular  fusions and deformat ions  of the  ver-  
tebrae.  I n  ex t reme cases far ther  region of the  ver tebra l  
co lumn do not  develop.  

Zusammen/assung. /3estrahlung bef ruchte te r  Eier  des 
Whi t e -Leghorn -S t ammes  zwischen der 25. und 72. t3e- 
br i i tungss tunde (38~ Einmal ige  Bes t rah lungen  mi t  
einer Dosis yon 500 r geniigten zur Erzeugung  charak-  
ter is t ischer  Missbildungen der  Wirbels/iule,  wobei  sich 
die Zeit der Segment ierung als e igent l ich  sensible Phase  
erwies. 
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Preparation of Isolated Macroconidia of Neurospora crassa 

In  a kinet ic  s tudy  of the  metabo l i sm of conidiat ion in 
Neurospora crassa, i t  is necessary to ob ta in  an inoculum 
as homogeneous  possible, t ha t  is to say, to have  an 
isolated conidial  popula t ion  in an uni form physiological  
condition.  In  effect, the  simple collection by  immers ion  
of-a cbnidiated cul ture  gives a heterogeneous suspension 
somet imes conta in ing mycel ia l  f ragments  and isolated 
conidia in small  chains. A gentle scraping of conidia ted 
culture, followed by  a f i l t ra t ion on musl in  nylon does not  
e l iminate  sufficiently the  mycel ia l  f ragments  ( 'F i l t ra t ion  
method ' ) .  

One of the  first  obstacles in a good prepara t ion  of 
conidia is the i r  s t rong hydrophobic  charac te r  re la ted to 
the  presence of a per ipheral  l ipoidal  th in  layer  de tec ted  
by  electron microscopy 1. To overcome this difficulty,  we 
have  adopted  the  use of a non-ionic de te rgent  which 
offers the  advan tage  wi thou t  affecting, in any way,  the  
v iabi l i ty  of the  eonidia;  this  has been verif ied by  different  
tests. The  me thod  is as follows. 

The  agarized min imal  WESTERGAARD and MITCHELL 2 
was supplemented  wi th  10-3M glycine. The  addi t ion  of 
glycine favoured  an intense and regular  conidiat ion an 
ent i re  surface of the  pet r i  p la te  a. The  plates were spread 
wi th  0.2 ml  of a conidial  suspension (10 -5 conidia/ml) 
and incubated  for 4-5 days a t  25 ~ The plates were then  
placed overn igh t  at  4 ~ This  t he rma l  shock favoured 
the  de t achmen t  of the  conidia f rom their  conidiophores,  
subsequent ly  they  were brought  to a tmospher ic  tempera-  
ture  and del icate ly  covered wi th  10 ml  sterile distil led 

water ,  followed by  a gentle shaking of the  submerged 
conidial  mass. The  immers ion  of the  plates pro tec t  the  
dispersion of the  conidia in air. 

The  conidial  suspensions f rom plates  were asept ical ly 
collected (about  4-6 plates  gives a suspension quan t i t a -  
t i ve ly  sufficient), added wi th  1/5000 of de tergent  (poly- 
e thoxye the r  d 'a lkylphenol)  and agi ta ted  for 1 h at  room 
tempera ture .  The  conidial  suspension was then  fi l tered 
through a sterile nylon cloth which was rinsed wi th  
20 ml  sterile water .  The  f i l terate  conta in ing conidia in 
suspension was centr i fuged for 10 rain a t  3000 g. The  
superna tan t  was discarded and the  conidial  pellet  was 
washed 5-6 t imes  wi th  10 ml  s ter i le  water .  

A l i t t le  f ract ion of the  conidial  pellet  was suspended in 
a known vo lume  of sterile wa te r  and the  number  counted  
in a ' T h o m a '  h e m a t o c y t o m e t e r ;  the  o ther  pa r t  of a 
conidial  pel le t  was suspended in a sterile sucrose solution 
(0.45 M). This suspension, conta in ing l0  s to l0  T conidia/ml,  
was centr i fuged hor izonta l ly  for 30 rain a t  350 g. The  
superna tan t  was collected careful ly and the  pel let  con- 
s t i tu t ing  main ly  of mycel ia l  f ragments  and some conidial  

1 B. WEISS and G. TURIAN, J. gen. Microbiol. 44, 407 (1966). 
2 IV[. WESTERGAARD and H. K. MITCHELL, Am. J. Bet. 34, 573 

(1947). 
3 G. COMBI~PI~qE and G. TURIAN, Pathologia Microbiol. 30, 953 

(1967). 


