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mosome aber ra t ions  induced by  X- rays  and  to es tab l i sh  
compar i sons  wi th  o the r  species 7,s. Moreover  the  chro-  
mosome  act ion of rad ia t ion  and chemical  c o m p o u n d s  has  
also been  eva lua ted  in leukocyte  cul tures  of rabb i t s  9-11, 
mouseT, l~, marmosetT,  wallabyT, Chinese hamsterT,  
kangaroo-ra ter ,  c rab-ea t ing  monkey,  beagle dog, cyno-  
molgus  monkey,  slow loris, squirrel  monkey ,  sheep and  
goat  s,la. In  r abb i t s  and  cows, several  expe r imen t s  were 
done  in order  to de t e rmine  the  appea rance  of t he  1st 
wave  of mitosis  and  the  influence of the  ha rves t ing  t ime  
in the  yield of dicentr ics  1~ However ,  the  da t a  f rom 
h u m a n  beings were ex t rapo la t ed  for all the  o the r  species, 
and  therefore  40-48 h h a r v e s t i n g  t imes  were employed  
in all these  cases. 
Our resul ts  show t h a t  P H A - s t i m u l a t e d  pig l y m p h o c y t e s  
are able to divide once, twice or even thr ice  in 40-48 h. 
Accordingly,  to ob ta in  only  1st mitosis,  24 h seems to be 
the  bes t  ha rves t ing  t ime  for pig blood cultures.  These 

f indings s t ress  t he  necess i ty  of de te rmin ing  the  divis ion 
kinet ics  of cu l tured  l y m p h o c y t e s  in all those  species to 
be employed  to  t e s t  the  ch romosome  act ion of chemical  
and phys ica l  agents .  Such a p recau t ion  will avoid errors 
arising by  the  presence  of cells in 2nd and  3rd mitosis  
in the  sample  of d ividing cells scored. 
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Summary. A mix tu re  of t issue wi th  male and  female o l fac tory  pla tes  (sensilla placodea) was observed  in the  a n t e n n a l  
segments  n u m b e r  8, 9 and 10 of a g y n a n d r o m o r p h i c  honeybee  ob ta ined  b y  rad ia t ion  f rom a Co 60 source. 

Many  d i f ferent  t ypes  of g y n a n d r o m o r p h s  were descr ibed 
in honeybees ,  including a specimen with  a m ix tu r e  of 
male  and  female t issue in the  eye and in the  a b d o m e n  2-5. 
There  is genetic evidence which indicates  t h a t  gynandro -  
morphic  honeybees  usually originate f rom a zygote  and 
one or more  accessory sperms 6, 7. By  induced  increase and 
decrease of queen ' s  oviposi t ion rate,  the  g y n a n d r o m o r p h  
p roduc t ion  has been  raised to 32.5% and  lowered to 6.0% 8 . 
Mosaic females which  developed f rom doub ly  fert i l ized bi- 
nuclea te  eggs, have  also been found 9. In  wasps,  p a t t e r n s  of 
mosaic ism in the  an t ennae  and legsofHabrobraconiuglandis 
were descr ibed and  abnormal  po la r i ty  of t he  sensilla pla- 
codes  was observed~~ However ,  there  are no references 
abou t  t issue m ix tu r e  in the  same an t ennae  or in the  same 
segmen t  of the  f lagel lum in Apis melli/era. I t  is possible  
t h a t  no one has looked careful ly for ind iv idua l  an t en n ae  

in order  to de t ec t  the  p h e n o m e n o n  (Rothenbuhle r ,  per-  
sonal communica t ion) .  The g y n a n d r o m o r p h  p roduc t ion  in 
insects  can be p rovoked  by  chil l ing the  eggs or hea t  t r ea t -  
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Fig. 1. Photograph of a segment of antennae of normal worker 
honeybees. Bigger round structures: olfactory plates. Intermediate 
and smaller round structures: sensorial hairs. • 500. 

Fig. 2. Photograph of a segment of antennae of normal drone. 
Round structures: olfactory plates. • 500. 
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merit ,  b y  exposure  to  m u s t a r d  gas and  b y  i r r ad ia t ion .  
One of us  (Soares) i r r a d i a t e d  a co lony  of Apis melli/era 
w i t h  ? - rays  (from a Co 6~ b o m b  as source).  The  colony was 
p laced  10 cm d i s t a n t  f rom t h e  source and  rece ived  24 rads  
pe r  day.  One g y n a n d r o m o r p h  was o b t a i n e d  a f te r  600 fads  

Fig. 3. Photograph of a segment of antennae of a gynandromorph. 
Male tissue in the left side and female tissue in the right • 500. 

a n d  were f ixed in Die t r i ch ' s  so lut ion.  Deta i led  ana lys i s  
was  m a d e  in t h e  a n t e n n a l  s egmen t s  b y  use of a new 
m e t h o d .  
E a c h  s e g m e n t  was f i rs t  s e p a r a t e d  f rom t h e  a n t e n n a e ,  and,  
w i t h  he lp  of 2 en tomolog ica l  pins,  t h e y  were opened  
l o n g i t u d i n a l l y  a long  t h e  back ,  be ing  d i s t e n d e d  on  a glass. 
E a c h  s e g m e n t  was covered  w i t h  C a n a d a  b a l s a m  an d  sub-  
m i t t e d  to cover  glass pressure .  Microscope ana lys i s  
showed  d i f fe ren t  p a t t e r n s  of mosa ic i sm in the  a n t e n n a e  
r e spec t ing  sensor ia l  s t r u c t u r e s  level.  N o r m a l  h o n e y b e e  
females  h a v e  10 segmen t s  a n d  n o r m a l  males  h a v e  11 in 
t h e  f lagel lum. Females  p r e s e n t  o l f ac to ry  p la tes  (sensilla 
p lacodea)  mixed  w i t h  sensor ia l  ha i r s  in a lmos t  equa l  pro-  
p o r t i o n  (figure 1) whereas  t h e  d rones  h a v e  a l m o s t  on ly  
o l fac to ry  p la t e s  in  t h e  s egmen t s  (f igure 2). N o r m a l  female  
s egmen t s  also show a region w i t h o u t  sensoria l  p l a t e s  on 
t h e  back .  Never the less ,  d rones  p r e s en t  all  regions of t he  
s egmen t s  w i t h  sensi l la  p lacodea.  T h e  g y n a n d r o m o r p h  
o b t a i n e d  showed  the  s egmen t s  n u m b e r s  1-7 typ ic  as in  
a n o r m a l  female,  a n d  t h e  8, 9 an d  10 w i t h  n o r m a l  ma le  
appea rance .  Microscopical  ana lys i s  conf i rmed  t h a t  t he  
s egmen t s  1-7 h a d  t h e  n o r m a l  female  p a t t e r n .  However ,  
t h e  s egmen t s  8-10 p re sen t ed  female  a n d  male  t i ssue  mixed  
(figure 3). The  b a c k  of t h e  s egmen t s  d id  n o t  p r e s en t  sen- 
sor ia l  p l a t e s  as occurs  w i t h  females.  
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Summary. E v i d e n c e  ha s  b e e n  p re sen t ed  to show t h a t ,  l ike syn thes i s  of RNA,  syn theses  of r ibonuc leo t ide  p recursors  
of R N A  in  t he  r a t  l iver  were  s t i m u l a t e d  for 6 -18  h fol lowing w h o l e - b o d y  X - i r r a d i a t i o n  (1000 R).  

W h o l e - b o d y  exposure  of m a m m a l s  to  ionizing r a d i a t i o n s  
ha s  been  s h o w n  to  e n h a n c e  t he  c a p a c i t y  of l iver  to  syn-  
thes ize  R N A  for 4 -18  h a f t e r  i r r ad i a t i on  1-3. Such  s t imu la -  
t ed  syn thes i s  of R N A  m a y  be  expec t ed  to  requi re  increased  
supp ly  of nuc leo t ide  p recursors  for RNA-po lymer i za t i o n .  I n  
t h i s  c o m m u n i c a t i o n ,  ev idence  ha s  been  p resen ted  to show 
t h a t ,  l ike R N A - p o l y m e r i z a t i o n ,  syn theses  of l iver  r i b o n u -  
cleoside p h o s p h a t e s  are also s t i m u l a t e d  fol lowing whole-  
b o d y  X - i r r a d i a t i o n  of ra t .  These  changes  were found  to 
be  assoc ia ted  w i t h  t h e  inc reased  eff ic iency of l iver  h igh-  
speed s u p e r n a t a n t  to  ca t a lyze  t h e  conve r s ion  of oro t ic  
acid to  p y r i m i d i n e  nucleot ides .  The  s t imu lus  in syn thes i s  
of r ibonuc leo t ides  was f o u n d  to  be  l inked  to t h e  e n h a n c e d  
r a t e  of RNA-syn thes i s ,  s ince a c t i n o m y c i n  D effec t ively  
reversed  t he  h e i g h t e n e d  r a t e  of ( a~P) -or thophospha te  
i n c o r p o r a t i o n  in to  nucleot ides .  
Material and methods. Male a lb ino  r a t s  of W i s t a r  s t ra in ,  
each  we igh ing  b e t w e e n  150 a n d  160 g a n d  fed on  l abora -  
t o r y  s tock  diet ,  were used.  The  an ima l s  were exposed  
(in g roups  of 4) to  w h o l e - b o d y  X - i r r a d i a t i o n  of 1000 R 
(dose r a t e  100 R/ ra in)  f r o m  a S iemens  S t a b i l i p a n  u n i t  
o p e r a t e d  a t  250 k V  a n d  15 m A  w i t h  a 2 -mm A1 fi l ter .  
The  dose was  a d m i n i s t e r e d  f rom a d i s t ance  of 62.7 cm. 
The  field size was  26.5 •  cm ~. B o t h  con t ro l  a n d  
e x p e r i m e n t a l  r a t s  were fas ted  a f te r  i r r ad i a t i on  u n t i l  
k i l led a t  t he  t i m e  i n t e rva l s  i nd i ca t ed  in t he  t ex t .  D u r i n g  
fa s t ing  period,  w a t e r  was  m a d e  ava i l ab le  ad  l ib i tum.  
Syn thes i s  of R N A  a n d  r ibonuc leo t ides  in t he  l iver  were  
s tud ied  b y  fol lowing i n c o r p o r a t i o n  of i.p. i n j ec ted  (82p)_ 
o r t h o p h o s p h a t e  (carrier-free,  2 mCi/100 g b. w t  in  0.5 ml  

of 0.15 M saline) for 1 h.  Labe l led  R N A  was i so la ted  
f rom t h e  l iver  b y  t h e  m e t h o d  of M u n r o  an d  F leck  a. 
Labe l l ed  r ibonuc leo t ides  were i so la ted  f rom t h e  l iver  
ac id-soluble  pool  an d  f r a c t i o n a t e d  in to  i n d i v i d u a l  
nuc leo t ides  b y  t h e  p rocedure  of H u r l b e r t  5. The  rad io-  
ac t iv i t i e s  of R N A  an d  r ibonuc leo t ides  were expressed  
in t e r m s  of re la t ive  specific a c t i v i t y  (see t ab les  1 a n d  3). 
Fo r  th i s  purpose ,  specific a c t i v i t y  of (3~p)_or thophosphate  
f rom l iver  h o m o g e n a t e  was  d e t e r m i n e d  b y  the  m e t h o d  
of E r n s t e r  e t  al.% 
T h e  c a p a c i t y  of h igh  speed s u p e r n a t a n t  (105,000 •  of 
r a t  l iver  to  ca ta lyze  t h e  conve r s ion  of orot ic  acid to 
p y r i m i d i n e  r ibonuc leo t ides  was assayed  us ing  (3H)-orotic 
acid (1 taCt/mole)  essent ia l ly  b y  the  p rocedure  of H u r l b e r t  
a n d  K a m m e n L  T h e  label led  nuc leo t ides  (cyt idine  a n d  
u r id ine  mono- ,  di- an d  t r i p h o s p h a t e s )  fo rmed  a f t e r  30- 
r a i n - i n c u b a t i o n  of t h e  l iver  s u p e r n a t a n t  w i t h  (aH)-orotic 
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