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D o s e  M e a s u r e m e n t s  w i t h  P h o t o g r a p h i c  F i l m s  
o n  a B e t a - R a y  N e e d l e  

T h e  cl inical  use of t h i n - w a l l e d  tubes  c o n t a i n i n g  a b e t a -  
r ay  e m i t t e r  has  a l r e a d y  b e e n  r e p o r t e d  1, and  i t  is e v i d e n t -  
ly  of s o m e  i m p o r t a n c e  to  k n o w  t h e  dose - r a t e s  de l ive red  
b y  such  t u b e s  a t  t h e  sur face  and  a t  a d e p t h  in t issue.  
B e c a u s e  of t he  source  geome t ry ,  t he  m e a s u r e m e n t  of 
t hese  dose - r a t e s  w i t h  ion iza t ion  c h a m b e r s  is diff icult ,  
a n d  a f ihn  m e t h o d  such  as has  a l r e a d y  been  used on 
p l ane  b e t a - r a y  sources  ~, is more  l ikely to  m e e t  w i t h  
success.  The  pu rpose  of th i s  note ,  r e p o r t i n g  the  resu l t s  
of s o m e  m e a s u r e m e n t s  m a d e  wi th  f ihns  on a b e t a - r a y  
need le  l oaded  wi th  p h o s p h o r u s  32, is to  d e m o n s t r a t e  t h a t  
f i lms m a y  be used  w i t h  a r ea sonab l e  degree  of a c c u r a c y  
to  m e a s u r e  t h e  dose - r a t e s  f rom b e t a - r a y  t u b e s  and  
needles .  
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(act ive l eng th  15 m m ;  ex t e rn a l  d i a m e t e r  1.85 mm; 
f i l t r a t ion  0-6 m m  Pt.) ,  a n d  to  a disc of phosphorus  32 
plast ic ,  22 m m  d i a m e t e r  a n d  0.5 m m  th ick .  Each  hatch 
of f i lms was deve loped  in I l ford  ID 19 deve loper  to- 
g e t h e r  wi th  a series of f i lms t h a t  had  rece ived  standard 
g a m m a - r a y  exposu res  f rom a 25 mg  r a d i u m  tube.  For 
t h e s e  s t a n d a r d  exposures ,  t h e  f i lms were  sandwiched 
b e t w e e n  layers  of P e r s p e x  6 m m  th ick ,  a n d  se t  up in a 
P e r s p e x  j ig  a t  d i s t ances  v a r y i n g  f rom 14,5 to  65 cm from 
the  t u b e  for a per iod  of a b o u t  16 h. By  th is  means a 
series of k n o w n  exposu res  f rom 0-8 to  16 r were  obtained. 
Af t e r  process ing,  t he  f i lms were  d e n s i t o m e t e r e d  with an 
E E L  Unive r sa l  Minor  D e n s i t o m e t e r  us ing a 1 m m  spot 
size. R e a d i n g s  of d en s i t y  were  t h e n  c o n v e r t e d  to  dose in 
r o e n t g e n s  by  c o m p a r i s o n  wi th  t he  fi lms t h a t  had 
rece ived  k n o w n  doses  f r o m  t h e  25 mg  r a d i u m  tube.  

The  resu l t s  a re  s h o w n  in t h e  Figure .  The  estimated 
dose - r a t e s  on t h e  p h o s p h o r u s  32 plas t ic  were  in good 
a g r e e m e n t  w i t h  va lues  m e a s u r e d  on t h e  s a m e  disc with 
a sha l low t h i n - w i n d o w e d  ion iza t ion  c h a m b e r  having a 
col lec t ing  v o l u me  1 c m  in d i a m e t e r  by  1 m m  deep. The 
va l id i ty  of t he  fi lm t e c h n i q u e  for b e t a - r a y  d o s i m e t r y  was 
t h u s  conf i rmed .  F i lm  m e a s u r e m e n t s  on the  1 mg radium 
needle  ag reed  well w i t h  values  ca l cu la t ed  using S1E- 
VERT'S in tegra l s  t ak i n g  in to  a c c o u n t  obl ique  filtration. 
This  a g r e e m e n t  s u p p o r t e d  the  v iew t h a t  t he  f ihn  method 
m i g h t  be especia l ly  su i t ab le  for t he  d o s i m e t r y  of line 
sources.  F ina l ly ,  t h e  m e a s u r e m e n t s  on the  beta-ray 
needle ,  m a d e  w h e n  i ts  a c t i v i t y  was  a b o u t  160/ ,c ,  showed 
very  c lear ly  t h e  l im i t a t i ons  of t h i s  fo rm of t h e r a p y  for 
o t h e r  t h a n  v e r y  superf ic ia l  condi t ions .  By  comparison 
wi th  t he  r a d i u m  needle,  t he  dose  fell off extremely 
r ap i d l y  wi th  d ep t h ,  and,  as was  to  be e x p e c t e d  from 
geomet r i ca l  cons ide ra t ion ,  t he  ha l f -va lue  d e p t h  (0.45 mm 
of absorber ,  e q u i v a l e n t  to  0.56 m m  of t issue) ,  was a little 
less t h a n  t h a t  for  t he  d i s c - s h a p e d  b e t a - r a y  source.  

We are grateful to Professor J. S. MITCHELL for his interest and 
advice. 

J. L. HAYBITTLE and  GIOVANNA MAY~* 

Department o/ Radiotherapeutics, University of Cam- 
bridge, December 4, 1956. 

Zusammenfassung 

Es w e r d e n  Messungse rgebn i s se  mi tge te i l t ,  die zeigen, 
dass  die p h o t o g r a p h i s c h e  F i l m t e c h n i k  geeignet  ist, 
D o s i s m e s s u n g e n  an  l inearen  B e t a s t r a h l e r n  (Nadeln oder 
Tuben)  v o r z u n e h m e n .  

The  need le  was  a hol low d u r a l u m i n  t u b e  (ex te rna l  
d i a m e t e r  2 r am;  walt  t h i c k n e s s  0-2 ram),  c losed wi th  a 
p o i n t  a t  one  end,  a n d  h a v i n g  a t i g h t  f i t t i ng  plug a t  t h e  
other .  The  i n t e rna l  space,  2.5 em long, was  filled w i t h  
p h o s p h o r u s  32 solut ion.  The  f i lm used  for t he  measu re -  
m e n t s  was I l ford  I n d u s t r i a l  F, t he  s u i t a b i l i t y  of th is  f i lm 
for d o s i m e t r y  h a v i n g  a l r eady  been  d e m o n s t r a t e d  3. E a c h  
fi lm was  exposed  s e p a r a t e l y  in a p l ane  para l le l  to  t h a t  
of t he  needle,  w i t h  d i f f e r en t  th i cknesses  of cellulose 
ac e t a t e  abso rbe r s  (dens i ty  1.32 g / cm a) in be tween .  F i lms  
were  also e x p o s e d  s imi la r ly  to  a 1 m g  r a d i u m  needle  

1 F. CRAINZ, Radioisotope Conference I954 (Butterworths, London 
1954), p. 11. - A. THULLEN, Strahlentherapie, Supplement 35, 1`29 
(1956). 

2 E. TOCmLIN and R. GOLDEN, Nucleonics 11 (8), '26 (1953). 
J. L. ttAYtUTTLE, Brit. J. Rad. (in press). 

* Present address: Universit~ degli Studi, Milano, Italia. 

A M i c r o r a d i o g r a p h i c  S t u d y  of B o n e  T i s sue  
in O v a r i a n  D e r m o i d  Cyst  

D e r m o i d  cys t  is a t e r a t o m a  a n d  one  of the  common 
t u m o r s  of t he  ova ry .  The  c y s t  has  a yel low colour, a 
d o u g h y  c o n s i s t e n c y  a n d  i ts  wall  is l ined wi th  a cubical 
ep i the l ium.  The  c o n t e n t s  of an  o v a r i an  d e rmo i d  show 
m a n y  va r i a t ions .  Mos t ly  i t  is a yel lowish,  tu rb id ,  oily 
ma t e r i a l  c o n t a i n i n g  ha i r  and  skill (hence t h e  name 
dermoid) .  One of ten  sees bone,  t ee th ,  car t i lage ,  thyroid, 
bra in ,  in tes t ine ,  s t r i a t ed  muscle ,  adrena l ,  etc.  
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The or ig in  of a n  o v a r i a n  d e r m o i d  is s u p p o s e d  bY some 
authors  to  be  one  of t h e  o v a  of  t h e  o v a r y .  A n o t h e r  t h e o r y  
supposes t h e  d e r m o i d  cys t  to  ar ise  f r o m  one  of t h e  origi- 
nal b l a s t o m e r e s  f o r m e d  b y  t h e  p r i m a r y  s e g m e n t a t i o n  
of the  o v u m ,  w h i c h  h a s  b e c o m e  s e p a r a t e d  a n d  i n c l u d e d  
in the  o v a r y  ~. 

Bone t i s sue  in an  o v a r i a n  d e r m o i d  c y s t  h a s  been  s t ud i ed  
by a m i c r o r a d i o g r a p h i c  t e c h n i q u e .  Sec t ions  of a b o u t  
30/, have  been  e x p o s e d  to  X - r a y s  of t he  w a v e l e n g t h  
2"4-4 ]k. (A M a c h l e t t  t u b e  A E G  50 w i th  1 m m  Be fi l ter ,  
has been used.) -Within t he se  l imi t s  c a l c ium has  one  of i t s  
absorpt ion  edges  (K-edge  a t  3.06 a ) .  O t h e r  c o m p o n e n t s  
of bone show he re  a v e r y  s l i gh t  a b s o r p t i o n .  Because  of 
this the  m i c r o r a d i o g r a m  shows  t h e  c a l c i u m  d i s t r i b u t i o n  
in the  spec imen .  (F i lm  used :  K o d a k  Spec t roscop ic  
Plate 649.) 

The f igure d e m o n s t r a t e s  t h a t  t h e r e  is well  d i f f e r en t i a t -  
ed bone t i s sue  in t h e  d e r m o i d  cys t .  C o m p a c t  regions  
with H a v e r s i a n  s y s t e m s  of d i f f e r en t  ages  a re  to  be  seen. 
Systems w h i c h  a re  old s h o w  a h i g h e r  degree  ol mine ra l i -  
zation ( l ight  in  f igure)  t h a n  t hose  w h i c h  are y o u n g  
(darker in  f igure) .  R e g i o n s  also a p p e a r  w i t h  a more  
spongy s t r u c t u r e .  T h e  f igure  shows  a m i c r o r a d i o g r a m  
of bone t i ssue  in a n  o v a r i a n  d e r m o i d  cys t  :from a w o m a n  
of 40 years  of age. 

H. R{JCKERT 

Department o/ Histology, University of Gdteborg, Swe- 
den, December 20, 1956. 

Zusammen/assung 

Die V e r t e i l u n g  y o n  K a l z i u m  im K n o c h e n g e w e b e  in 
ovaria len D e r m o i d z y s t e n  w u r d e  m i t  Hi l fe  de r  mik ro -  
r ad iograph i schen  T e c h n i k  s t u d i e r t .  D a b e i  k o n n t e n  
Havers ' sche  S y s t e m e  in  v e r s c h i e d e n e n  Minera l i s i e rungs -  
stadien, die e ine  g u t  d i f f e r enz i e r t e  E n t w i c k l u n g  des  
Knochengewebes  a n d e u t e n ,  ge sehen  werden .  

1 R. AMPRINO and A. ENC.STR6M, Acta Anat. 15, 1 (1952). - 
W. A. D. ANDFRSON, Pathology (Mosby Co., St, Louis 1953). - 
B. ENGFELDT a~ld A. ENGSTR{JM, Acta orthoped. Scand. 24, 85 
(1954). - A. EnGS~R6~ and L. WEGSTEDT, Acta Radiol. 35, 345 
{1951). - J. D. KOUCKY, Ann. Surg. 81, 8gl (19"25). 

E v i d e n c e s  of  C y t o l o g i c a l  B a s i s  o f  D i f f eren t ia t i on  

Recen t ly ,  w i t h  t h e  d i s c o v e r y  of t h e  e n d o p o l y p l o i d  
n a t u r e  of d i f f e r e n t i a t e d  cells 1, a t t e n t i o n  h a s  b e e n  d i r e c t e d  
t o w a r d s  c h r o m o s o m a l  c o n t r o l  of d i f f e r e n t i a t i o n .  B u t  i t  
is ye t  p r o b l e m a t i c  h o w  d i f f e r en t  degrees  of p o l y p l o i d y  
can  a c c o u n t  for  q u a l i t a t i v e  d i f fe rences  b e t w e e n  d i f f e r e n t  
organs .  

I n v e s t i g a t i o n s  on  t h i s  p r o b l e m ,  ca r r i ed  o u t  on  p l a n t s  
of d i f fe ren t  g roups  in t h i s  l a b o r a t o r y  2, h a v e  r e v e a l e d  
t h e  p resence  of c h r o m o s o m e  n u m b e r s  d i f f e r e n t  f r o m  
t h e  n o r m a l  2n ones  in d i f f e r e n t i a t e d  o rgans .  Of t h e  
n u m e r o u s  p l a n t s  so far  w o r k e d  out ,  t h e  r e s u l t s  o b t a i n e d  
f rom th ree  species of Menispermaceae are  d i s cus sed  here .  
T h e  p a r t i c u l a r  d i f f e r e n t i a t e d  o r g a n  s t u d i e d  in t h e  p r e s e n t  
case  was t h e  leaf. 

T h e  2n c h r o m o s o m e  n u m b e r ,  as s t u d i e d  f rom t h e  r o o t -  
t ip  cells, is t w e n t y - s i x  in  Tinospora cordilolia. I n  t h e  
m e r i s t e m a t i c  region of t h e  s t e m - t i p s  of  t h i s  species ,  
v a r y i n g  c h r o m o s o m e  n u m b e r s  h a v e  b e e n  o b s e r v e d ,  
name ly ,  twelve,  t h i r t e en ,  f ou r t een  a n d  t w e n t y - s i x ,  t h e  
las t  n u m b e r  occur r ing  w i t h  t h e  h i g h e s t  f r e q u e n c y .  T h e  
occu r r ence  of such  v a r y i n g  n u m b e r s  in  t h e  m e r i s t e m a t i c  
p o r t i o n  seems to i n v o l v e  s o m a t i c  r e d u c t i o n ,  as  in  a 
n u m b e r  of cases, c lear  t h i r t e e n  a n d  t h i r t e e n  c h r o m o -  
somes  (no t  c h r o m a t i d s )  in  a n a p h a s e  cou ld  b e  seen.  I n  
t h e  leaf, on  t h e  o t h e r  h a n d ,  t h i r t e e n  c h r o m o s o m e s  a re  
found  to  be  t h e  n u m b e r  p r e s e n t  in  a l l  t h e  cells. T h e  
t h i r t e e n  c h r o m o s o m e s  of  t h e  leaf  do  n o t  r e p r e s e n t  t h e  
hap lo id  c o m p l e m e n t ,  as is c lear  f rom a g l a n c e  a t  t h e i r  
c h r o m o s o m e  mo rp h o l o g y .  T h e  lower  n u m b e r s  in  t h e  
s t e m - t i p  do n o t  r e p r e s e n t  t h e  h a p l o i d  set ,  i m p l y i n g  
t h e r e b y  t h a t  t h e  r e d u c t i o n  in n u m b e r  occurs  a t  r a n d o m .  

I n  Stephania hernandifolia, t h e  n u m b e r s  in  t h e  s t e m -  
t ip  v a r y  f rom e igh teen ,  t w e n t y  to  t w e n t y - t w o  a n d  t h e  
n u m b e r  p r e s e n t  in  t h e  lea f - t ip  is t w e n t y .  I n  Cocculus 
vitlosus, s imi l a r  v a r i a n t  c h r o m o s o m e  n u m b e r s  h a v e  b e e n  
f o u n d  in t h e  s t em- t i p ,  such  as, e igh teen ,  t w e n t y  a n d  
t w e n t y - t w o  a n d  t h e  l ea f - t ip  n u m b e r  is e i g h t e e n .  T h e  
r e p o r t e d  2n  n u m b e r s  of b o t h  t h e  species ,  as  c o u n t e d  
f rom roo t - t i p  ceils, is t w e n t y - t w o .  F o r  a s t u d y  of t h e  
c h r o m o s o m e s  of leaf  a n d  s t e m - t i p ,  a spec ia l  t e c h n i q u e  a 
h a d  b e e n  devised ,  w h i c h  is a w a i t i n g  p u b l i c a t i o n .  

In  o rde r  to  h a v e  a c h e c k  of t h e  c h r o m o s o m e  n u m b e r  
a t  t h e  m e r i s t e m a t i c  reg ions  of t h e  roo t s  of all  t h e  t h r e e  
species,  t h e y  were  ca re fu l ly  r e i n v e s t i g a t e d .  I t  was  f o u n d  
t h a t  t h e r e  too, a l t h o u g h  t h e  r e p o r t e d  n u m b e r s  o c c u r  
in  t h e  h i g h e s t  f r e q u e n c y  in m o s t  of t h e  cells, cells w i t h  
o t h e r  n u m b e r s  a re  p r e sen t ,  a l t h o u g h  w i t h  lower  f re-  
quency .  

T h e  c h r o m o s o m a l  c o n t r o l  of d i f f e r e n t i a t i o n  is, t h e r e -  
fore, c lea r  f rom these  i n v e s t i g a t i o n s .  I t  m a y  be  c o n s i d e r -  
ed t h a t  t h e  m e r i s t e m a t i c  reg ions  h a v e  t h e  p o t e n t i a l i t y  
of d i f f e r e n t i a t i n g  i n to  d i f f e r e n t  o rgans .  T h e  d i f f e r e n t i a -  
t ion  is e f fec ted  t h r o u g h  t h e  e n t r a n c e  of d i f f e r e n t  c h r o m o -  
some  n u m b e r s  i n t o  specif ic  o r g a n s  of t h e  p l a n t  b o d y .  
T h e r e  m u s t  be a s c reen ing  or  s e l ec t ive  m e c h a n i s m  
o p e r a t i n g  w i t h i n  t h e  b o d y ,  w h i c h  is y e t  t o  be  exp lo red .  

I t  m a y  be  p o s t u l a t e d ,  t he re fo re ,  t h a t :  

( i )  D i f f e r e n t i a t i o n  is c o n t r o l l e d  t h r o u g h  c h r o m o s o m e s .  

1 L. GEITLER, Chromosoma 3, 27t (1948). - C. L. HUSKINS and 
L. M. STEI~-IrZ, J. Hered. 39, 67 (1948). - E. THERMA:% Ann. Aead. 
Sci. Fenn. 4, 5 (1951). 

2 A. K. SttARMA and S. K. SARKAR, Sci. Cult. 22, September 
(t9s6). 

A. K. SUAaraA and ARCHANA SnAR~'tA (nee MOOKERJEA), 1956 
fin press). 


