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The  use of t he  mode l  as an  exp l ana t i on  of the  red cell 
fo rm requires  t h a t  the  red cell be in con t ac t  wi th  a 
cy l indr ica l  surface as is t he  m e r c u r y  drop.  Whi le  pass ing 
t h r o u g h  the  gill capil lar ies  one  el l ipt ical  sur face  of t he  
red cell  is usual ly  appl ied  to the  cap i l l a ry  wall  a l t hough  
this  is no t  the  case in la rger  blood vessels. I t  is also 
r equ i red  t h a t  cap i l l a ry  d i a m e t e r  be no g rea te r  in tr i-  
ploids since, o the r  factors  r ema in ing  cons tan t ,  t he  larger  
the  d i a m e t e r  of t he  cy l inder  the  less eccent r ic  will be t he  
fluid drop.  Measu remen t s  of gill capi l la ry  d iamete r s  
disclosed no differences be tween  diploids and tr iploids.  
FANKHAUSER repor t s  c o n s t a n t  d i a m e t e r  for a n o t h e r  
t ub u l a r  s t ruc tu re ,  t h e  k idney  tubu leL  

The  mode l  lacks the  bulg ing  nucleus  charac te r i s t i c  of 
the  a m p h i b i a n  red  cell. Howeve r ,  s a l amander s  of t he  
genus  Batrachoceps are cha rac t e r i zed  by  anuc lea te  blood 
cells (erythroptas t ids)  fo rmed  b y  cy top l a smic  d iv is ion  
f rom c i rcu la t ing  nuc l ea t ed  e ry th rocy t e s  ~. As ENMEL'S 
figures show, these  b lood e l emen t s  are c lear ly  e l l ip t ical  
in form wi th  larger  cells t end ing  to  be more  eccentr ic  
b u t  no g rea te r  in th ickness .  The  presence  of a nuc leus  
does no t  a l t e r  t he  basic  s imi l a r i ty  be tween  red cell  fo rm 
and the  equ i l i b r ium form assumed by  a fluid d rop  in 
c o n t a c t  wi th  a cy l indr ica l  surface.  

No. of Cells 

Area/celt u u 
Eccent. a/b 

4~ 

560 4- 102" 
1-55 ~ 0.17 

Area 3n 1.49 
Area 2 n -  1 

3n  

40 

843 ~- 123 
1"82 ~- 0.21 

* S.D. = [S(dev)2/N]½ 

B y  m a i n t a i n i n g  the  cell th ickness  cons t an t  t he  o x y g e n  
exch an g i ng  proper t ies  of t he  red cell undergo  l i t t le  
change  wi th  increased cell  vo lume.  As a l r eady  no ted  
skin ep idermis  as well  as lens ep idermis  r emain  of con- 
s t an t  th ickness .  Cons idered  as a diffusion bar r ie r  the  
p roper t i es  of t he  ep idermis  are  p robab ly  no t  a l te red  by  
po lyp lo idy .  S imi lar  cons idera t ions  app ly  to  t he  k idney  
tubu le  which  remains  cons t an t  in d i a m e t e r  and w a l l  
th ickness .  S t a t ed  in genera l  t e r m s :  cell dimensions 
perpendicular to physiological surlaces remain unaltered. 
Consequen t ly ,  t he  physio logica l  proper t ies  of the  poly-  
ploid an imals  themse lves  p robab ly  undergo  l i t t le  if any  
change.  
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Zusammen[assung 

Der  F l~chen inha l t  der  e l l ip t i schen E r y t h r o z y t e n  des 
t r ip lo iden  Triturus viridescens is t  bei  g le ichb le ibender  
Dicke  der  Zetlen ungef~hr  50% gr6sser als bei  d ip lo iden  
Kojatrol l t ieren.  Als Ell ipse be t r ach te t ,  zeigt  die t r ip lo ide  
Zelie e ine  gr6ssere Exzentrizit~Lt als die diploide.  I m  
K o n t a k t  m i t  der  W a n d  eines hor izon ta l  ge lager ten  
Zyl inders  vergr6sser t  sich die E x z e n t r i z i t ~ t  e l t ip t ischer  
Quecks i lbe r t ropfen  m i t  z u n e h m e n d e m  V o l u m e n ;  sic 
g le ichen den B lu tk6 rpe rchen  auch insofern,  als ihre 

3 V. E. EMMEL, Amcr. J. Anat. 33, 847 (1924). 

Dicke we i tgehend  k o n s t a n t  bleibt .  Diese B e o b a c h t u n g e n  
un te r s t t i t zen  unsere  Ansicht ,  wonach  die endgi i l t ige  
F o r m  der  E r y t h r o z y t e n  wei tgehend  durch  die phys i -  
ka l i schen Kr~ifte b e s t i m m t  wird,  welehe  w~ihrend ihrer  
Re i fung  in den zy l indr i schen  Blutgefi issen,  vor  a l lem in 
den IZapillaren, w i rk sam sind. 

Evidences  for the Bipart i te  or  Dip lo id  Nuc le i  in 

Conidia of Streptomyces griseoflavus 

Two kinds  of mycel ia ,  p r i m a r y  and  secondary ,  a re  
k n o w n  in the  life cycle  of Streptomyces fungi  t. In  1947, 
KLIENBERGER-NOBEL proposed  in her  s t u d y  of s trains of 
Actinomycetes t h a t  the  p r i m a r y  m y c e l i u m  m i g h t  cor- 
respond to  the  haploid  and the  secondary  to  the  diploid  
phase  of her  s trains.  But ,  owing  to  the  technica l  l imi ta -  
t ion of s t udy ing  such minu te  o rgan isms  by  cy to log ica l  
means,  conclus ive  evidences  were not  p resen ted  for the  
s ta te  of p lo idy  in the  myce l i a  or in the  conidia.  In  our  
s tudy ,  the  conid ia  of one s t ra in  of Streptomyces griseo- 
llavus proved  to  be a p p a r e n t l y  uninuclea te ,  b u t  the  
nucleus  seemed to be b ipa r t i t e  or diploid.  

!l 

Fig. 1. A late stage of eonidia formation in the order 1 to 4. 

Fo r  cy to log ica l  s tudy ,  the  s t ra in  was c u l t i v a t e d  on a 
modif ied  Kra in sky ' s  med ium,  supp l emen ted  wi th  0.25% 
yeas t  e x t r a c t  and  1% peptone ,  and the  nuclei  were 
s ta ined  by  R o b i n o w ' s  t echn ique .  Af te r  24 h a t  30 °, so- 
cal led in i t ia l  cells (corresponding to t he  nest- l ike s t ruc-  
ture  in KLIENBERGER-~OBEL'S paper)  were d i s t inc t ly  
observed  under  a microscope.  W h e n  the  seconda ry  
myce l i a  deve loped  f rom the  ini t ia l  cells, t he  b e h a v i o u r  
of nuclei  in the  myce l i a  was  as fol lows:  a t  the  beg inn ing  
the  ch roma t in i c  subs tances  were  f ragmented ,  b u t  later ,  
t h e y  t u rned  into  th reads  or s lender  dumbe l l  forms and  
f inal ly  in to  th i ck  rods. U p o n  spore fo rmat ion ,  the  rod-  
shaped  subs tances  d iv ided  in to  smal le r  pa r t s  so t h a t  
e v e r y  eon id ium was charged  wi th  two units .  The  f igure 
soon af te r  the  s egmen ta t i on  is tw i s t ed  and  dumbel l -  
l ike;  occasional ly ,  f igures are a p p a r e n t l y  showing  two  
s ta inab le  bodies  (Fig. 1). As t i m e  passes, t he  spheres  of 
t he  dumbe l l  uni te  and,  a f t e r  m a t u r a t i o n ,  on ly  one  nuc-  
leus is found in each con id ium (Fig. 2). 

1 E. KLtENBERnER-NonEL, J. gem Micmbiol. t, 22 (1947). - -  J. F. 
MCGREGOR, J. gem Microbiol. tl, 5'2 (1954). 
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X - r a y  i n a c t i v a t i o n  t e s t s  of t h e  m a t u r e  con id i a  gave  
' t w o - h i t '  curves .  W i t h  t h e  a s s u r a n c e  t h a t  more  t h a n  
90% of t h e  con id ia  were  single,  a sa l ine  so lu t i on  con-  
t a i n i n g  a b o u t  106 of con id i a  pe r  ml  was  exposed  to  X -  
r ays  (200 kV,  20 mA,  f i l te red  t h r o u g h  a 1 m m  a l u m i n i u m  
pla te )  a t  a d i s t a n c e  of 18 cm (1000 r /m in ) .  The  f r e q u e n c y  
of s u r v i v o r s  a f t e r  i r r a d i a t i o n  was d e t e r m i n e d  b y  r o u t i n e  
m e t h o d s .  As t h e  e x a m p l e s  in  F i g u r e  3 show,  s u r v i v a l  
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Fig. '2. -- Mature  conidia. 
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c u r v e s  h a v i n g  a s h o u l d e r  r e su l t ed .  I n  a ser ies  of exper i -  
m e n t s  w i t h  o t h e r  m u t a n t s  of t h e  s t r a in ,  t h e  e x t r a p o l a -  
t ions  were  f o u n d  to  i n t e r c e p t  t he  o r d i n a t e  a r o u n d  2.0 
w i t h  a d e v i a t i o n  of 0.3. I n  para l le l ,  o t h e r  species  of 
Streptomyces were  exposed  to  X - r a y s ;  S. griseus a n d  S. 
kitasatoensis s h o w e d  ' o n e - h i t '  cu rves .  
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Fig. 3 . - - S u r v i v a l  of conidia af ter  X-i r radia t ion 

I n  a n  a t t e m p t  to  i so la te  b i o c h e m i c a l  m u t a n t s  a m o n g  
t h e  con id i a  i r r a d i a t e d  b y  u l t r a v i o l e t  l igh t ,  we h a p p e n e d  
to  ga in  a n o t h e r  ev idence  s u p p o r t i n g  o u r  view.  W h e n  
U . V .  i r r a d i a t e d  con id i a  were i n c u b a t e d  in m i n i m a l  
m e d i u m  a n d  s u b s e q u e n t l y  f i l tered t h r o u g h  a glass f i l ter ,  

t h e  f r e q u e n c y  of m u t a n t s  a m o n g  t h e  colonies  on  com-  
p le te  m e d i u m  was  a b o u t  0 .1%.  H o w e v e r ,  if con id ia  were 
p r e i n c u b a t e d  on  c o m p l e t e  m e d i u m  for  a week  before  
l e t t i n g  t h e  n e w l y  f o r m e d  co n i d i a  s t a n d  in  m i n i m a l  
m e d i u m ,  t h e  f r e q u e n c y  rose to  1 % .  T h e s e  r e su l t s  are  
r e ad i l y  u n d e r s t a n d a b l e  if t h e  nucle i  in  t h e  con id ia  are 
b i p a r t i t e  or  d iploid ,  b ecau s e  t h e  p r e i n c u b a t i o n  on  
c o m p l e t e  m e d i u m  wou ld  be  f a v o r a b l e  for  t h e  i n d u ced  
h e t e r o z y g o u s  nucle i  to  s eg rega t e  o u t  t h e i r  c o m p o n e n t s ,  
t h e  b i o c h e m i c a l  m u t a n t s .  

I n  o rde r  to  t e s t  t h e  h y p o t h e s i s  more  ex t en s i v e l y ,  the  
fo l lowing e x p e r i m e n t s  were  p e r f o r m e d .  B y  t h e  use of a 
m u t a n t  r e q u i r i n g  g l u t a m a t e  a n d  m e t h i o n i n e  for  g rowth ,  
t h e  s e g r e g a t i o n  p a t t e r n  of i t s  r e v e r s i o n s  was  s t u d i e d  in 
de ta i l .  F i rs t ,  a s u s p e n s i o n  of co n i d i a  was  i r r a d i a t e d  w i th  
a 15 w a t t  ge rmic ida l  l a m p  a t  a d i s t a n c e  of 40 cm,  a n d  t h e n  
was  p l a t e d  on  m e t h i o n i n e - s u p p l e m e n t e d  agar .  As a 
resu l t ,  t h e  f r e q u e n c y  of b a c k  m u t a t i o n  a m o n g  s u r v i v o r s  
w i t h  r e g a r d  to  g l u t a m a t e  d e p e n d e n c e  was  f o u n d  to  be  
10 -7 a t  zero t i m e  a n d  10 -5 a f t e r  2 - m i n - i r r a d i a t i o n  (abou t  
1% su rv iv ing ) .  W h e n  t h e  colonies  b e c a m e  large,  h u n d -  
reds  of co n i d i a  were  ca re fu l ly  p i cked  up  f r o m  each  co- 
l o n y  a n d  s t r e a k e d  on  c o m p l e t e  m e d i u m  in  o rde r  to  
e x a m i n e  t h e  r e q u i r e m e n t  of t h e  r e s u l t i n g  colonies  b y  t h e  
r ep l i ca  t e c h n i q u e .  O u t  of 18 b a c k  m u t a n t s  t h u s  e x a m i n -  
ed, 16 gave  t w o  t y p e s  of s eg regan t s ,  g l u t a m a t e  r equ i re r s  
a n d  non - r equ i r e r s ,  in  r a t i o s  f r o m  200 :3  to  3 :50 .  E v e r y  
a t t e m p t  to  f ind  a c o n s t a n t  s e g r e g a t i o n  r a t i o  e n d e d  in 
fa i lu re  because  of  t e c h n i c a l  d i f f icul t ies .  I n  t h i s  connec-  
t ion ,  i t  m u s t  be  n o t e d  he re  t h a t  t h e  t e c h n i q u e  a d o p t e d  
for p i ck ing  u p  con id i a  free f rom t h e  b a c k - g r o u n d  cells 
was  re l iab le  a n d  ju s t i f i ed  b y  r e c o n s t r u c t i o n  t e s t s  w i t h  
a u x o t r o p h i c  a n d  p r o t o t r o p h i c  s t r a ins .  A n y h o w ,  t h e  fac t  
t h a t  m o s t  of t h e  colonies  a p p e a r i n g  o n  m i n i m a l  m e d i u m  
were  h e t e r o g e n o u s  w i t h  r e g a r d  to  con id i a l  t y p e  sugges ts  
t h a t  t h e  con id i a  f o r m i n g  t h e m  m u s t  h a v e  h a d  two 
gene t i c  un i t s .  T h e  s a m e  conc lus ion  was  d r a w n  f rom t h e  
r e v e r s i o n  t e s t s  w i t h  o t h e r  t y p e s  of b i o c h e m i c a l  m u t a n t s .  

F o r  t h e  r easons  m e n t i o n e d  above ,  we wish  to  propose  
t h a t  t h e  con id i a  s t u d i e d  here  s eem u n i n u c l e a t e  b u t  t h e  
n u c l eu s  is rea l ly  b i p a r t i t e  or  d iploid .  
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Rdsumd 

1 ° L ' 6 t u d e  cy t o l o g i q u e  a m o n t r 6  que  les con id ia  de 
Streptomyces griseo/lavus s o n t  un inuc l6a i r e s  e t  que  dans  
u n  c o n i d i u m  la  s u b s t a n c e  c h r o m a t i q u e  a d e u x  spheres  
d u r a n t  la p6r iode  q u i  pr6c~de sa  m a t u r a t i o n .  2 ° L ' i nac t i -  
v a t i o n  p a r  r a y o n s - X  des  con id i a  d o n n e  des courbes  du 
t y p e  (~ d e u x - c o u p s  (two-hit), , .  3 ° D a n s  le cas  d ' i so la t ion  
des  m u t a n t s  b i o c h i m i q u e s  de c o n i d i a  i r rad i6s  p a r  r a y o n s  
u l t r a v i o l e t s ,  on  a t r o u v 6  u n e  a p p a r e n c e  de  m u t a t i o n  
r e t a r d 6 e  p r o b a b l e m e n t  ~ cause  d u  d61ai de  s6gr6gation.  
4 ° Le c o n i d i u m  de m u t a n t  v e n a n t  d ' a u x o t r o p h e  p a r  
r6ve r s ion  c o m p r e n d  des  un i t6 s  g6n6 t iques  h6t6rog~nes.  

Ces q u a t r e  f a i t s  i n d i q u e n t  q u e  les co n i d i a  de  ce t te  
souche  o n t  les nuc le i  b i p a r t i t e s  ou  diploides .  


