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w i t h  m a n y  s t ra ins ,  we came  to  t h e  conv ic t ion  t h a t  a 
re l iable  spec i e s -d i s t i nc t i on  is on ly  possible  if def in i te ly  
d e t e r m i n a b l e  a n d  s t ab le  c h a r a c t e r s  are  considered.  I n  the  
genus  Streptomyces, such  c h a r a c t e r s  a re  (1} m o r p h o l o g y  of 
t he  spores ;  (2) co lour  of t he  aer ia l  m y c e l i u m ;  (3) m or pho -  
logy of t h e  ae r ia l  m y c e l i u m ;  (4) f o r m a t i o n  of a melanoid  
p igmen t .  

I n f l u e n c e  of  H o r m o n e s  and X - R a y s  
u p o n  the  T i s s u e  M a s t  CelP  

T r e a t m e n t  w i t h  x - r a d i a t i o n  2 cor t i sone  a n d  A C T H  ~ 
el ici t  w i d e s p r e a d  d a m a g e  a n d  d i s r u p t i o n  of m a s t  cells in  
r a t s  a n d  h a m s t e r s .  Vehile n u m e r o u s  r epo r t s  ind ica te  in-  
c reased  f u n c t i o n  of t h e  a d r e n a l  c o r t e x  in a n i m a l s  exposed 
to  x - r a d i a t i o n  4, d a m a g e  a n d  d i s r u p t i o n  of m a s t  cells ha s  
b e e n  f o u n d  a f t e r  x - i r r a d i a t i o n  of ad r enMec t om i zed  or  
h y p o p h y s e c t o m i z e d  a n i m a l s  5. T h e  p r e s e n t  e x p e r i m e n t s  
t e s t  w h e t h e r  h o r m o n e s  o t h e r  t h a n  A C T H  a n d  cor t i sone  
a f fec t  m a s t  cells, a n d  w h e t h e r  d a m a g e  a n d  d i s r u p t i o n  of 
m a s t  cells e l ic i ted  b y  x - i r r a d i a t i o n  is r e fe rab le  to  some 
genera l  s y s t e m i c  m e c h a n i s m  or  to  locM t i ssue  in ju ry .  

Male,  200-g S p r a g u e - D a w l e y  r a t s  a n d  100 g - S y r i a n  
h a m s t e r s  were  used  in t h i s  s tudy .  Samples  of mesen te ry ,  
skin,  a n d  cheek  p o u c h  were  r e m o v e d  f rom t r e a t e d  a n d  
con t ro l  an imals ,  p r e p a r e d  as  whole  m o u n t s ,  f ixed in 
alcohol,  a n d  s t a i n e d  w i t h  to lu id ine  b lue  ". Microscopic 
e x a m i n a t i o n s  were  ca r r i ed  o u t  a t  magn i f i ca t i ons  up  to  
1000. To  e v a l u a t e  t h e  t r e a t m e n t s ,  s epa ra t e  c o u n t s  were 
m a d e  of t y p i c a l  m a s t  cells a n d  of a b n o r m a l  m a s t  cells 
t o g e t h e r  w i t h  p h a g o c y t e s  ( f ib roblas t s  a n d  macrophages )  
c o n t a i n i n g  m e t a c h r o m a t i c  m a t e r i a l .  T h e  n u m b e r s  of 
p h a g o c y t e s  w i t h  m e t a c h r o m a t i c  inc lus ions  ind ica te  t he  
degree  of m a s t  cell d a m a g e  a n d  d i s r u p t i o n L  Such  cells 
occur  in  sma l l  n u m b e r s  in  n o r m a l  an i m a l s  a n d  w i t h  g rea t  
f r e q u e n c y  in  a n i m a l s  t r e a t e d  w i t h  x - r a d i a t i o n  s, cor t i sone  ~, 
a n d  A C T H  9. 

To d e t e r m i n e  w h e t h e r  h o r m o n e s  o t h e r  t h a n  A C T H  a n d  
cor t i sone  af fec t  t h e  t i s sue  m a s t  cells, g roups  of male  r a t s  
were s u b j e c t e d  to  t he  fol lowing t r e a t m e n t s ;  t e s tos t e rone  
p rop iona t e ,  25 m g  a n d  230 m g / k g / d a y ;  es t rad io l  benzoate ,  
0.99 a n d  9.99 m g / k g / d a y ;  p roges t e rone ,  5 m g / k g / d a y ;  
chor ionic  g o n a d o t r o p i n ,  2500 I .U.  a n d  5000 I . U . / k g / d a y ;  
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a n d  g r o w t h  h o r m o n e  1°, 1000 m g / k g ] d a y .  All  d rugs  were 
g iven  da i ly  /o r  3 -4  days  b y  i n t r a m u s c u l a r  in jec t ion .  
Groups  of 3 an ima l s  for  each  dosage  of t he  h o r m o n e s  were  
sacr i f iced on  each  day  of in jec t ion ,  a n d  n o n i n j e c t e d  con-  
t rols  were s tud ied  s imu l t aneous ly .  N o n e  of t h e  h o r m o n a l  
t r e a t m e n t s  i nduced  s ign i f i can t  c h a n g e s  in t he  n u m b e r  of 
t yp i ca l  m a s t  cells in  t he  m e s e n t e r y  a n d  skin ,  or  b r o u g h t  
a b o u t  changes  in t he  n u m b e r  of a b n o r m a l  m a s t  cells a n d  
phagocy tes  c o n t a i n i n g  m e t a c h r o m a t i c  m a t e r i a l .  

To es t ab l i sh  w h e t h e r  t he  d a m a g e  to  t i ssue  m a s t  cells 
el ici ted b y  i r r ad i a t i on  is caused  b y  some  sys t emic  e f fec t  o r  
is a consequence  of local t i ssue  in ju ry ,  r a t s  a n d  h a m s t e r s  
were sub j ec t ed  to  p a r t i a l - b o d y  i r r ad ia t ion .  T h e  a n i m a l s  
were anes the t i zed  a n d  exposed  to  s ingle dosage  of  600 r o r  
1200 r of x - rays  (250 k v ;  15 m a ;  0.5 m m  Cu a n d  3.0 m m  
Bake l i t e  f i l ters ;  26.7 cm t a r g e t  d i s t a n c e ;  1-5 m m  Cu ha l f -  
va lue  layer ;  215-225 r pe r  min) .  H a m s t e r s  were  sh ie lded  
b y  p lac ing 1/4 inch  t h i c k  lead forms  o v e r , t h e  a n t e r i o r  h a l f  
of t he  an ima l ;  in  t he  r a t  a lead fo rm was  p l aced  o v e r  t h e  
en t i re  l e n g t h  of e i t he r  t h e  r i g h t  or  t h e  lef t  s ide of t h e  b o d y  
du r ing  i r rad ia t ion .  Tissues  f rom i r r a d i a t e d  a n d  n o n -  
i r rad ia ted  por t ions  of t h e  an ima l s  were e x a m i n e d .  T h e  
Tab le  shows t h a t  d a m a g e  a n d  d i s r u p t i o n  of m a s t  cells was  
conf ined  to  those  por t ions  of t he  b o d y  exposed  to  x - rays .  
The  d a t a  were ana lyzed  b y  t h e  H - t e s t  a n d  byWlLeOXON'S 
two sample,  n o n - p a r a m e t r i c  t e s t  n No  s ign i f i can t  differ-  
ences (p := > 0.10) exis t  b e t w e e n  t h e  p h a g o c y t e  c o n t e n t  
of t issues f rom n o n i r r a d i a t e d  a n i m a l s  a n d  t h a t  of n o n -  
i r r ad ia t ed  t issues f rom p a r t i a l l y - i r r a d i a t e d  an ima l s .  I n  
pa r t i a l ly - i r r ad ia t ed  r a t s  t he  d i f ferences  in  p h a g o c y t e  
n u m b e r  be tween  i r r ad ia t ed  a n d  n o n i r r a d i a t e d  sk in  a re  
s igni f icant  (p = 0.002) on  t he  second  d a y  b u t  no t  s igni -  
f icant  a t  4 h a f te r  exposure  to  x-rays .  I n  pa r t i a l l y - i r r ad i -  
a t ed  h a m s t e r s  such  s ign i f ican t  d i f ferences  occur  in  t h e  
600 r group in the  skin  on  t h e  t h i r d  d a y  a n d  in t h e  
m e s e n t e r y  on t he  s e v e n t h  day.  I n  t he  1200 r g roup  of 
h a m s t e r s  the  n u m b e r s  of p h a g o c y t e s  in  b o t h  sk in  a n d  
mesen t e ry  are s ign i f ican t ly  d i f f e ren t  f rom those  in  non -  
i r rad ia ted  cheek pouch.  

Discuss ion . -  Our  d a t a  show t h a t  t e s tos t e rone ,  es t rogen ,  
progesterone,  chor ionic  g o n a d o t r o p i n ,  a n d  g r o w t h  hor -  
mone  do no t  af fec t  the  m a s t  cells of t he  ma le  ra t .  Of these  
ho rmones  on ly  es t rogen  has  been  t e s t ed  p r ev ious ly ;  i t  h a s  
been  repor ted  to cause  a genera l ized increase  in n u m b e r  of 
m a s t  cells in mice of b o t h  sexes ~*, a n d  to  cause  expu l s ion  
of cy top lasmic  granules  f rom m a s t  cells of t he  s e x u a l  sk in  
of the  m o n k e y  ~s. I t  is p r o b a b l e  t h a t  t h e r e  a re  sex  a n d  
species differences w i t h  r e spec t  to  t he  effect  of e s t rogen  on  
the  t issue m a s t  cell. A t  p r e s e n t  i t  seems c e r t a i n  t h a t  t h e  
a d r e n a l - p i t u i t a r y  s y s t e m  can  b r ing  a b o u t  d a m a g e  a n d  dis-  
rup t ion  of m a s t  cells ~4 a n d  t h a t  t h e  t h y r o i d - p i t u i t a r y  
sys t em can  s t i m u l a t e  p r o d u c t i o n  of m a s t  cells 15. I t  h a s  
been  suggested  t h a t  the  es t rogen  effect  in  mice is b a s e d  
upon  a t h y r o i d - p i t u i t a r y  m e c h a n i s m  16 

The  resul ts  of the  p a r t i a l - b o d y  i r r ad i a t i ons  show c lear ly  
t h a t  d a m a g e  to m a s t  cells is t h e  r e su l t  of local  i n j u r y  
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Treatment 

Influence of Partial-body X-irradiation upon the Tissue Mast Cell 

Irradiated Area 
I 

Days Mesentery ] Skin 
after ] 

exposure No. No. No. No. 
typical phago- typical phago- 
cells* cytes** eells cytes 

I. Ra t  

600 r 1/6 
2 

1200 r 1/6 
2 

Control 

Shielded Area 

Cheek Pouch Skin 

No. No. No. No. 
typical phago- typical phago- 

cells cytes cells cytes 

565 19 
265 155 
396 23 
324 114 
410 4 

507 6 
384 9 
346 4 
349 0 

II .  Hamster  

600 r 3 236 20 318 53 825 14 
7 246 41 401 16 1205 20 

1200 r 3 298 131 272 64 612 22 
Control 329 9 404 6 569 15 

* No. of ceils per 2.028 mm ~. Average of 4-6 animals]group. 
** Fibroblasts and macrophages containing metachromatic material, Also includes a small number of abnormal mast cells. 

r a t h e r  t h a n  to  some genera l  sys t emic  effect.  Th i s  f ind ing  
does n o t  o b v i a t e  t he  poss ib i l i ty  t h a t  t h e  a d r e n a l - p i t u i t a r y  
s y s t e m  m a y  a d d  to  t h e  i r r a d i a t i o n  effect.  

D. E.  SMITH a n d  YEVETTE S. LEWIS IT 

Division o[ Biological and Medical Research, Argonne 
National Laboratory, Lemont (Ill.), June 20, 7958. 

Rdsumd 

Diverses  h o r m o n e s  sexuelles  e t  p i t u i t a i r e s  6 t a l en t  sans  
effe t  sur  les l ab rocy te s  du  m6sent~re  et  de  la peau  du  ra t .  
L ' i r r a d i a t i o n  pa r t i e l l e  du  r a t  e t  d u  h a m s t e r  p r o v o q u a i t  
des a l t e r a t i o n s  s igni f iques  dans  les t i ssus  i r radi6s  ma i s  
6 taf t  sans  effet  duns  les t i ssus  non  i r rad i f s .  

1~ With assistance of SALLY T. EGAN. 

on  t he  i n d u c t i o n  of m u t a t i o n s  in  b r e a d  w h e a t  (Triticum 
aestivum L. ; 2 n = 42) b y  t he  use of d i f f e ren t  radiations,  
we f o u n d s e v e r a l  hap lo id  p l a n t s  in  some  of t he  irradiated 
progenies  a n d  ou r  o b s e r v a t i o n s  a re  s u m m a r i z e d  in this 
repor t .  

Treatments found effective in inducing haploidy in bread wheat 

Radia- I 
tion 

X-rays 

$85 

p3z 

Dose 

5500 r 

10 F,c/seed 

10/*c/seed 

25 and  50/zc]8 lb 
of soil 

Stage of treatment 

I r radia t ion of inflorescences 
2 to 3 days prior to anthesis 
Soaking dry seeds or germin- 
ated seedlings for 48 h 
Soaking dry seeds or germin- 
ated seedlings for 48 h 
Application of ps~ to soil in 
pots prior to the  initiation of 
microsporogenesis in the main 
tiller 

Haplo idy  Induced by Rad ia t ions  in Wheat  

Devis ing  su i t ab l e  t e c h n i q u e s  for  t he  p r o d u c t i o n  of 
hap lo ids  in  c rop  p l a n t s  h a s  long b e e n  a n  i m p o r t a n t  am -  
b i t i o n  of p l a n t  breeders .  F o r  t h i s  purpose ,  de l ayed  pol l in-  
a t ion ,  d i s t a n t  h y b r i d i z a t i o n ,  use  of i r r a d i a t e d  pol len,  a n d  
use of d i f fe ren t  h o r m o n e s  to  s t i m u l a t e  p a r t h e n o g e n e t i c  
d e v e l o p m e n t  of seeds h a v e  all  b e e n  t r i ed  w i t h  v a r y i n g  
degrees  of success in  d i f fe ren t  c rop  p l an t s .  T h e  f r e q u e n c y  
of occurrence  of hap lo ids  was f o u n d  to  be  inc reased  b y  X -  
r a y  t r e a t m e n t  of pol len  in Triticum monococcum (2 n =  14) 
by KATAYAMA 1, a n d  in  T. dicoccum a n d  T. persicum 
(2 n = 28) b y  YEFEIKIN a n d  VASlLJEV *. KIHARA 3 a n d  
SMITH 4 ra i sed  t h e  f r e q u e n c y  of hap lo id  f o r m a t i o n  f rom 
a b o u t  1% to  20% b y  de l ay ing  po l l i na t i on  u n t i l  6 or  more  
days  a f t e r  emascu la t ion .  D u r i n g  t h e  course  of ou r  s t u d y  

1 y.  KAT&YAMA, Cytologia 5, 235 (1934). 
A. K. YEFEWau and B.I .  VASILJEV, Bull. appl. Bot. Genet. 

P1. Breed 2, 39 (1936). 
$ H. KmARA, Bot. Mag. (Tokyo) 54, 174 (1940). 
4 L. SMITH, J. agric. Sci. 73, 291 (1946). 

Seeds a n d  seedl ings  of t h e  b r e a d  w h e a t  v a r i e t y  N.P .  809 
were  t r e a t e d  w i t h  d i f f e ren t  doses  of X- rays ,  pa2 and  S 8s 
a n d  t h e  second g e n e r a t i o n  p rogen ies  were screened for the 
occur rence  of hap lo ids .  T h e  X - r a y  t r e a t m e n t s  given were 
(a) i r r a d i a t i o n  of d r y  seeds  w i t h  11 000, 16 000, or 22 000 r; 
(b) i r r a d i a t i o n  of in f lo rescences  of p o t  g rown  p lan t s  with 
5200r  two  to  t h r e e  d a y s  p r io r  to  an thes i s ,  a n d  (c) irradiation 
of inf lorescences  w i t h  5200 r 3 -4  d a y s  a f t e r  anthesis. 
A m o n g  these ,  on ly  t h e  t r e a t m e n t  of inf iorescences  prior to 
an thes i s  was  ef fec t ive  in  i n d u c i n g  hap lo idy .  W h e n  the 
e a r h e a d s  were i r r a d i a t e d  3 -4  days  a f t e r  an thes is ,  a large 
p r o p o r t i o n  of t h e  seedl ings  f rom t h e  X - r a y e d  earheads  had 
t w i n  a n d  t r ip le  embryos .  No  hap lo id  was  found among 
t h e m  a n d  c leavage  e m b r y o n y  is a p p a r e n t l y  responsible 
for  t h e  occur rence  of t h e  t w i n  a n d  t r ip le  seedlings. 
H a p l o i d s  occu r red  more  f r e q u e n t l y  in  t h e  progenies  of p t t  
a n d  S 8s t r e a t e d  p lan t s .  The  d i f f e ren t  t r e a t m e n t s  which 
gave  r ise to  h a p l o i d  p l a n t s  in  t h e  second  genera t ion  are 
desc r ibed  in  t h e  t ab le .  

I t  seems l ike ly  t h a t  owing to  t he  c h r o m o s o m e  structural 
changes  i n d u c e d  b y  t he  r a d i a t i o n  t r e a t m e n t s ,  a certain 


