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t a r g e t  cells for t he  v i t amin .  If  t he  u p t a k e  of v i t a m i n  D in 
bone  is to  be m e a s u r e d  b y  q u a n t i t a t i v e  d e t e r m i n a t i o n  of 
e x t r a c t s  f rom homogena te s ,  t he  re la t ive ly  h igh  u p t a k e  in 
bone  m a r r o w  and  s u r r o u n d i n g  connec t ive  t i ssue  m i g h t  be  
i n t e r p r e t e d  e r roneous ly  as an  a c c m n u l a t i o n  in bone.  The  
a c c u m u l a t i o n  of r a d i o a c t i v i t y  in  connec t ive  t i ssue  m a y  
be  of s ignif icance w i t h  r ega rd  to  t he  r epo r t ed  s t i m u l a t o r y  
effect  of v i t a m i n  D on bone  col lagen synthesis% 

There  was on ly  m o d e r a t e  a c c u m u l a t i o n  of r a d i o a c t i v i t y  
in  t he  i n t e s t i na l  mucosa  d u r i n g  the  whole obs e r va t i on  
period.  Because  of t he  h i g h  i n t e s t i na l  r a d i o a c t i v i t y  
con ten t ,  and  because  of a p r o b a b l e  a b s o r p t i o n  of radio-  
a c t i v i t y  f rom the  lumen,  t he  s ignif icance of these  resul t s  
is dif f icul t  to  in t e rp re t .  

An  in te res t ing  f ind ing  was the  re la t ive ly  h i g h  accumula -  
t i on  of r a d i o a c t i v i t y  in  ce r t a in  endocr ine  o rgans  such as 
t h e  thyro id ,  hypophys i s ,  a n d  ad rena l  cortex.  As can  be  
seen in F igure  3, t he  u p t a k e  in t he  t h y r o i d  is h ighes t  a t  
ce r t a in  localities,  wh ich  do no t  en t i re ly  coincide w i t h  
follicles, and  i t  is t h u s  possible  t h a t  t he  ac t i v i t y  r ep resen t s  

Semiquantitative evaluation of whoie-body autoradiograms after 
s.c. injection of vitamin Da-4-1~C 

Time (h) 

1 8 24 . 96 

Kidney (parts of cortex) 16 ' 128 1024 1024 
Liver 128 256 256 128 
Mueosa of small intestine 128 128 128 128 
Thyroid 8 128 128 64 
Hypophysis 8 128 128 64 
Adrenal cortex 8 128 128 64 
Brown fat 8 128 128 128 
Bone marrow 4 128 128 32 
Connective tissue 4 16 128 128 
Blood 4 16 64 32 
Intestinal contents 512 512 1024 512 

an  a c c u m u l a t i o n  in t he  ca lc i ton in -p roduc ing  parafo l l icu lar  
cells. The  ac t i v i t y  in  t he  p a r a t h y r o i d ,  however ,  is low 
(Figure 3). Calc i tonin  ha s  been  shown  to  enhance  t h e  
p r o d u c t i o n  of 1,25-Dt-ICC in t h e  k idneys  of r a t s  1~ 
V i t a m i n  D causes a d e g r a n u l a t i o n  of t h e  parafo l t icu la r  
ceils in  cows also in t he  absence  of s ign i f ican t  hype r -  
ca lcaemia  u.  A d i rec t  effect  of v i t a m i n  D on t he  pa r s -  
fol l icular  cells m i g h t  be  cons idered  as a possible  l ink  in 
the  compl i ca t ed  regu la t ion  of t h e  ca lc ium-homeos tas i s .  

I n  t h e  fetus,  t he  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  was 
v e r y  low 24 h a f te r  in ject ion.  However ,  a f te r  4 days  the  
c o n c e n t r a t i o n  was as h i g h  as in  t he  mothe r ,  and  the  
d i s t r i b u t i o n  p a t t e r n  was also s imi la r  to  t h a t  seen in t he  
m o t h e r  a t  t h i s  long t i m e  a f te r  in ject ion.  Thus ,  t he re  was a 
localized u p t a k e  of r a d i o a c t i v i t y  in  ce r t a in  areas  of the  
k idney.  The  u p t a k e s  in thy ro id ,  ad rena l  cor tex  a n d  hypo-  
phys i s  seemed to  be  re la t ive ly  a l i t t l e  h igher  t h a n  in t he  
mo the r .  The  de layed  u p t a k e  in t he  fe tus  m a y  ind ica te  
t h a t  a me tabo l i t e ,  and  no t  v i t a m i n  D 3 itself, is t r a n s f e r r e d  
to  t h e  fetus.  The  a c c u m u l a t i o n  in t he  fe ta l  k i d n e y  m a y  
also suggest  t h a t  t he  fe tus  has  t he  ab i l i ty  to  conve r t  
25-HCC to 1,25-DHCC. I t  ha s  been  c la imed t h a t  t he  
fe tus  c a n n o t  me tabo l i ze  v i t a m i n  Da and  t h a t  25-HCC 
r a t h e r  t h a n  v i t a m i n  D 3 passes  to  t h e  fe tus  1~. The re  was 
Mso an  a c c u m u l a t i o n  of r a d i o a c t i v i t y  in  t h e  yolk  sac 
ep i the l ium,  as has  been  found  for a n u m b e r  of o the r  
substancesXa. I t s  i m p o r t a n c e  is, however ,  no t  well  under -  
stood, 

Zusammen/assung. Mit  Hilfe der  G a n z k 6 r p e r - A u t o r a d i o -  
g r a p h i e t e c h n i k  k o n n t e  n a c h  Z u f u h r  yon  V i t a m i n  Da-4-14C 
an  M~iusen der  Nachweis  e iner  r a d i o a k t i v e n  A n s a m m l u n g  
in gewissen Geb ie t en  (Labyr in th )  der  N ie ren r inde  sowie 
der  T h y r o i d e a  e r b r a c h t  werden,  die m6gl icherweise  m i t  
parafollikul~Lren Zellen iden t i sch  ist. 
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The radioactivity in different organs was compared with autoradio- 
grams of simultanebusly exposed 14C-isotope-staircases s. These 
consisted of 10 steps of increasing isotope concentration in the geo- 
metric series 21 (2), 22 (4), 23 (8) ... 2 l~ (1024). The radioactivity for the 
different localities is expressed as the relative isotope concentration 
of the staircase step with which it matched. The radioactivity in bone 
never exceeded the lowest step of the staircase, and has therefore not 
been included in the table. 
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Asymmetrical  Responses to Directional Selection for Radiation Resistance and 
Sensitivity in Drosophila 

Gene t i c  v a r i a t i o n  for r es i s t ance  a n d  sens i t i v i t y  to  
e x t r e m e l y  h i g h  doses of 6~ y - r ad i a t i on  ha s  been  r epo r t ed  
in  D. melanogasterl-3; as assessed b y  scor ing pe rcen t age  
m o r t a l i t y  a f te r  sho r t  per iods  of t ime.  I n  t h i s  ar t ic le  we 
r epo r t  on an  a t t e m p t  a t  exp lo i t ing  such  genet ic  v a r i a t i o n  
b y  ca r ry ing  ou t  d i r ec t i ona l  selection.  Since t he  h i g h  doses 
of r a d i a t i o n  used lead to  i m m e d i a t e  s te r i l i za t ion  a n d  ear ly  
dea th ,  i t  was  necessa ry  to  e m p l o y  a m e t h o d  of sib- 
se lect ion ~ whe re  se lect ion is based  on ly  on  t he  va lues  of 
re la t ives .  A response  to  se lect ion in  such  c i r cums tances  
impl ies  t h a t  t he  h e r e d i t a r y  v a r i a b i l i t y  m u s t  a i ready  be  
p r e sen t  in  t h e  popu la t ion ,  as t he  selected flies are neve r  
t h e m s e l v e s  exposed to  t he  se lect ive  agent ,  

The  e x p e r i m e n t s  were s t a r t e d  f rom s t r a ins  set  up  f rom 
single i n s e m i n a t e d  females  col lected f rom a p o p u l a t i o n  
p o l y m o r p h i c  for r ad io res i s t ance  a t  Leslie M a n o r  (LM) nea r  
Camperdown ,  Vic to r i a  in  1965 ~. In i t ia l ly ,  3 r e s i s t an t  LM 
s t r a in s  were crossed t o g e t h e r  a n d  3 sens i t ive  LM s t r a i n s  
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Table I. Percentage mortalities ~ and realised heritabilities of flies 1 day after irradiation 
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Percentage mortalities 

Selection line Generation 
0 1 2 3 4 

Realised beritabilities 

RS-1 25.6 34.0 4.0 13.7 65.6 62.1 
RS-2 25.6 6.5 2.8 3.5 21.9 76.4 
RR-1 25.6 14.1 3.3 1.1 3.7 0.1 
RR-2 25.6 7.0 5.5 5.5 4.1 0 
SS-1 60.4 88.4 53.5 84.3 80.2 61.0 
SS-2 60.4 55.1 17.8 40.8 64.7 29.0 
SR-1 60.4 53.4 28.4 15.2 18.2 18.0 
SR-2 60.4 84.3 24.9 4.9 8.6 3.0 

--0.26 i 0.17 
--0.32 i 0.24 
+0.79 ~ 0.24 
+0.48 d= 0.17 
+0.01 =~ 0.19 
+0.12 i 0.31 
+0.49 + 0.01 
+O.97 ~ 0.29 

~Each entry in the table is the mean of 2 replicates of 25 female flies. 

were crossed toge the r  to  provide  large pools of var iab i l i ty  
for res is tance and  sensi t iv i ty .  F r o m  bo th  the  Res i s t an t  
(R) and  Sensi t ive (S) popula t ions ,  24 single pa i r  ma t ings  
were set  up, and for each ma t ing  2 repl icates  of 25 virgin 
females,  aged 4 to 6 days,  were exposed to 110,000 rads  
of 6~ F-radiat ion.  Females  only were i r rad ia ted  as the  
resul ts  ob ta ined  are more  reproducib le  t h a n  those  based 
on males.  I r rad ia t ions  were carr ied out  a t  the  Aus t ra l ian  
Atomic  Ene rgy  Commission Research  Es t ab l i shmen t ,  
Lucas  Heights ,  N.S.W. 

Table II. Percentage mortalities �9 of the lines after selection and the 
6 LM strains 1 day after irradiation 

Line Females Males 

RS-1 67.9 98.8 
RS-2 50.8 99.0 
RR-1 3.2 65.9 
RR-2 2.0 15.8 
SS-1 100 100 
SS-2 85.8 98.9 
SR-1 22.8 82.0 
SR-2 9.6 76.1 

LM-R 1 30.4 82.0 
2 12.5 62.7 
3 0 7.5 
mean 14.3 50.7 

LM-S 1 38.8 83.3 
2 87.8 92.4 
3 60.9 96.0 
mean 62.5 90.6 

Each entry is the mean of 2 replicates of 25 flies. 

Table III. AnaIysis of variance, after angular transformation, of the 
selection lines in Table lI 

Source d.f. M.S. 

Lines 7 2551.05" 
Sexes 1 6845.08 
Lines • sexes 7 300.23 
Interactions 16 125.39 

P ~ 0.001 

Two repl icate  R and  S lines were selected f rom bo th  the  
R and  S popula t ions ,  giving 8 selection lines a l together .  
These 8 lines were ma in t a ined  by  se t t ing  up 6 single pa i r  
ma t ings  each generat ion,  i r rad ia t ing  2 female replicates,  
and select ing in the  required direction.  Unfor tuna te ly ,  
selection had  to  be t e r m i n a t e d  af ter  only 5 generat ions,  
even so, the  resul ts  are of suff icient  in te res t  to  repor t  here. 
The 4 possible types  of selection lines are wr i t t en  as RIR, 
SIR, SS and  IRS where  the  f i rs t  le t te r  refers to  the  popula-  
t ion on which  selection was based (IR or S), and the  second 
to t he  t y p e  of selection carried out.  

Pe rcen tage  morta l i t ies  were scored 1 day  af ter  i r radia-  
t ion, and the  results  are shown in Table  I. E v e n  in the  
shor t  t ime  available,  s t r ik ing responses  to  selection for all 
4 R lines (RR-1, RIR-2, SR-1, SIR-2) were obta ined .  In  
contras t ,  the  2 repl icate  SS lines did no t  respond  to  
selection, b u t  f luc tua ted  widely.  Pe rcen tage  mor ta l i t ies  
of t he  IRS lines fell initially, bu t  t hen  rose s teeply  in t h e  
di rect ion of selection. F u r t h e r  genera t ions  of selection 
would be required to t e s t  if th is  is a t rue  response.  

Af ter  apply ing  the  angular  t r ans fo rmat ion ,  real ised 
heri tabi l i t ies  were calcula ted by  regressing these  responses  
onto  the  cumula t ive  selection differentials .  The realised 
her i tabi l i t ies  given in Table I are all pos i t ive  and  signifi- 
cant  for the  IR lines as expected ,  bu t  in no case are signifi- 
can t  values ob ta ined  for the  S lines, and in fac t  2 of t he  
values  are negat ive.  

Af ter  the  5 genera t ions  of selection, each of the  8 
selection lines was mass -ma ted  and conlpared wi th  the  6 
LM s t ra ins  forming  the  original  R and  S base popula t ions .  
2 repl icates  of 25 virgin females  and  males  separa te ly  
were i r rad ia ted  wi th  110,000 rads.  Mean percen tage  
morta l i t ies  are shown i n  Table  II,  and  the  analysis  of 
var iance  of the  selection lines af ter  angular  t r ans fo rma t ion  
ill Table  I I I .  As expected,  there  are differences be tween  
lines and  be tween  sexes, males being more  sensi t ive t h a n  
females as is usual. There  is, however ,  no s ignif icant  
in te rac t ion  be tween  lines and  sexes, ind ica t ing  t h a i  the  
difference be tween  males  and  females  in d i f fe rent  l ines is 
propor t ional .  

We m a y  conclude, therefore,  t h a t  selection has been 
very  effective for res is tance bu t  no t  so far for sensi t ivi ty .  
IRadioresistance can be argued to  be a t r a i t  sub jec t  to  
s tabi l iz ing selection s (which implies an i n t e rmed ia t e  
op t imum) ,  bu t  it  does show some dominance  over  
sens i t iv i ty  in diallel cross da t a  ~ so t h a t  an a symmet r i ca l  
response  to  selection in the  di rect ion of rad iores i s tance  
m a y  be reasonable.  For  more  conven t iona l ly  s tudied  
t ra i t s  under  s tabi l iz ing selection e.g. l i t t e r  size, body  

F~weight  and lac ta t ion  in mice, and  o the r  t ra i t s  in several  
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organisms 4-6, a symmet r i ca l  responses  to di rect ional  
selection are common.  

Al though  stress t ra i t s  have  rarely been selected for b o t h  
res is tance and  sens i t iv i ty  in one exper iment ,  there  are 
repor ts  of qui te  rapid responses  to  selection for res is tance  
to specific stresses such as D D T  in D. melanogaster and 
other  species, p r e sumab ly  due to the  rapid  rearrange-  
m e n t  of addi t ive  genes 7, 8 Like radioresis tance,  dominance  
has been found  for res is tance to var ious  insect icides and 
anaes the t ics  such as etherS, 9. Therefore  in conclusion, 
a symmet r i ca l  responses  to selection for s tresses m a y  be 
reasonable,  such t h a t  r e s i s t an t  s t ra ins  are rap id ly  bui l t  up 
as is known for DDT.  The o ther  i m p o r t a n t  conclusion is 
t h a t  it  has  been possible to show th rough  sib-select ion t h a t  
the  genetic var ia t ion  for radiores is tance  p resen t  in the  
base popula t ions  can be selected w i t h o u t  any  con tac t  
w i th  the  selective agent  1% 

Zusammenlassung. Es wurde  eine Selekt ion auf 
S t rah lenres i s tenz  nach  Bes t rah lung  yon  Drosophila 
melanogaster mi t  6~ w~ihrend 5 Genera t ionen  
mi t  gu tem Erfolg erzielt, n ich t  aber  eine solche auf 

erh6hte  Strahlensensibilit~it .  Der  a symmet r i s che  Selek- 
t ionsef fekt  dt irf te  somi t  auf dominan t e r  Vere rbung  der 
Res is tenz  beruhen.  Famil iense lekt ion  kann  auch ohne 
Bes th ra lung  zu res i s t en ten  St~immen fiihren. 
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C o r d y c e p i n  I n h i b i t s  I n d u c t i o n  of  Puf f s  b y  I o n s  in  Chironomus  S a l i v a r y  G l a n d  C h r o m o s o m e s  

Puffs  in po ly tene  chromosomes  of Dip te ra  are inducible  
by  inorganic 1 and  organic ions 2. B o t h  types  of ion ac t  
d i rec t ly  a t  t he  chromosomal  level3, ~ and m a y  be implica-  
t ed  in the  contro l  of gene ac t iv i ty  by  hormones  dur ing  
normal  deve lopmen t  5. I n c u b a t e d  in the  absence of R N A  
precursors ,  isoIated po ly tene  chromosomes  react  to 
changes  in the i r  e lectrolyte  milieu by  a different ia l  decon- 
densa t ion  of bands  a t  specific loci 3, 4. F rom this  it  could be 
concluded t h a t  induc t ion  of puffs  by  ions is e x e m p t  f rom 
the  general  rule t h a t  puffs  can pers is t  or be induced  only 
under  condi t ions  pe rmi t t i ng  R N A  synthesis .  This  would 
mean  t h a t  puff  induct ion  by  ions exhibi t s  biochemical  
character is t ics  d i f ferent  f rom those  observed dur ing 
induc t ion  of puffs  by  ecdysone  6. However ,  in th is  corn- 

munica t ion  I p resen t  evidence t h a t  in i n t ac t  cells an urn- 
impai red  capac i ty  for R N A  synthes i s  is requi red  for the  
induc t ion  of puffs  by  inorganic and  organic ions. 
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Fig. 1. Effect of cordycepin on 3H- 
uridine incorporation into salivary 
gland nuclei of Chironomus thummi, a) 
control in TM I and b) sister gland 
in TM I with 100 [xg/ml cordycepin. 
NO = nucleolus organizer. 


