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T h e  r e l a t i onsh ip  of t h e  t w o  t y p e s  of r i b o n u e l e o p r o t e i n  
in  t h e  nucleolus  to  t h e  nucleol in i  3-s a n d  t h e  nucleo-  
n e m a t a  s cou ld  also be  so lved  w i t h  t h e  d a t a  o b t a i n e d  for  
t h e  i n t e s t i n a l  t u m o u r  of Trilurus. Also in  t h e  t u m o u r  cells 
of Triturus, hol low a n d  solid s t r u c t u r e s  r e s e m b l i n g  t h e  
t r u e  nucleol in i  could  b e  d e m o n s t r a t e d  a f t e r  s t a i n i n g  w i t h  
i r on  h a e m a t o x y l i n .  T h e  p h y s i o c h e m i c a l  d i f ferences  in  
r i bonuc l eop ro t e in ,  d e t e r m i n i n g  d i f fe ren t i a l  s t a i n i n g  b y  t h e  
to lu id ine  b l u e - m o l y b d a t e  m e t h o d ,  m a y  the re fo re  also be  
respons ib le  for  some di f ferences  in  t h e  a f f in i ty  for  t h e  
h a e m a t o x y l i n .  As these  r e su l t s  are  in  good a g r e e m e n t  w i t h  
t hose  o b t a i n e d  in  t he  E h r l i c h  asc i tes  t u m o u r  cells 4 a n d  
t h e  squamous -ce l l  c a r c i n o m a  of Lacerta, i t  wou ld  t he r e fo re  
seem t h a t  t h e y  are  c e r t a i n l y  of genera l  i m p o r t a n c e .  

Zusammen/assung. D u r c h  cy to logische  U n t e r s u c h u n g e n  
y o n  T u m o r z e l l e n  des e x p e r i m e n t e l l  b e i m  Molch  Triturus 
alpestris e rzeug t en  D a r m c a r c i n o m s  k a n n  gezeigt  werden ,  
das  de r  Nucleolus  d ieser  T u m o r z e l l e n  zwei T y p e n  y o n  
R i b o n u c l e o p r o t e i n  en th / i l t .  
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Bone Mass Changes in Hens O b s e r v e d  i n  vivo 
During the Egg Laying Cycle 

T h e  m e d u l l a r y  b o n e  of b i rd s  h a s  b e e n  o b s e r v e d  to  
u n d e r g o  m a r k e d  c h a n g e s  in  m i n e r a l  c o n t e n t  a n d  cel lu lar  
e l e m e n t s  in  a s soc ia t ion  w i t h  t h e  egg l ay ing  cycle z. BLOOM 
et  al. ~ w h o  s tud ied  t h e s e  changes  in  l ay ing  ch i ckens  w i t h  
h is to logica l  m e t h o d s  n o t e d  t h a t  t h e r e  was  no  co r r e l a t i on  
b e t w e e n  t he  a m o u n t  of m e d u l l a r y  b o h e  a n d  t h e  pos i t i on  
of t h e  egg in t h e  r e p r o d u c t i v e  t r a c t ;  t h e  o b s e r v a t i o n s  were  
t e r m i n a l  ones  m a d e  on  each  of a series of birds .  T h e  
h i s to logy  of t h e  m e d u l l a r y  bone  was  h i g h l y  v a r i a b l e  
a m o n g  t h e  h e n s  a t  e ach  s tage  of t h e  l ay ing  cycle, a n d  
the re fo re  t he  m a g n i t u d e  of t h e  m i n e r a l  changes  in a g iven  
b i rd  could  n o t  be  assessed. 

Serial  q u a n t i t a t i v e  r o e n t g e n o g r a p h y  is a m e t h o d  for 
s t u d y i n g  t h e  bone  changes  in a g iven  h e n  d u r i n g  a n  egg- 
l ay ing  cycle. I n d i v i d u a l  p a t t e r n s  of b o n e  f o r m a t i o n  a n d  
d e s t r u c t i o n  c a n  b e  s t ud i ed  in  i n d i v i d u a l  b i rd s  ove r  ex-  
t e n d e d  per iods  of t ime.  T he  t e c h n i q u e  of q u a n t i t a t i v e  
r o e n t g e n o g r a p h y  h a s  b e e n  s h o w n  to  give a re l iable  
e s t i m a t e  of t h e  b o n e  m i n e r a l  c o n t e n t  or  b o n e  d e n s i t y  in  
l ive  r a t s  3. I n  t h e  p r e s e n t  s tudy ,  cyclic changes  in  t h e  bone  
m i n e r a l  c o n t e n t  of l ay ing  h e n s  are  desc r ibed  b y  e m p l o y i n g  
th i s  t e c h n i q u e .  

F i v e  w h i t e  l eghorn  h e n s  a b o u t  18 m o n t h s  of age were  
k e p t  in  i n d i v i d u a l  cages a n d  fed a s t a n d a r d  b r eede r  mash .  
E a c h  h e n  was  r o e n t g e n o g r a p h e d  seve ra l  t imes  a d a y  for a t  
l eas t  t h r e e  days .  W h e n e v e r  possible,  x - r a y  f i lms were  also 
t a k e n  a t  t h e  t i m e  of egg laying.  T h e  f i lms were  t a k e n  in  
t h e  fol lowing m a n n e r .  A n  u n a n e s t h e t i z e d  h e n  was  p laced  
on  i ts  le f t  s ide on  a c a r d b o a r d  cas se t t e  c o n t a i n i n g  a n  
8 × 10" no-sc reen  film. T h e  left  leg was  e x t e n d e d  a n d  con-  
s t r a i n e d  w i t h  a c lamp.  A n  a l u m i n u m - z i n c  a l loy  ca l i b r a t i on  
wedge  was  p laced  n e x t  to  t h e  leg a n d  a n  exposu re  was  
m a d e  a t  55 K V P ,  20 M A S  a n d  a focal  p o i n t  to  f i lm 
d i s t a n c e  of 48 inches.  A f t e r  d e v e l o p m e n t ,  a l ine across  t h e  
m i d p o i n t  of t h e  t i b i a - t a r s u s  image  was se lected for  t h e  
d e t e r m i n a t i o n  of t he  m i n e r a l  c o n t e n t  a t  t h a t  s i te  b y  
d e n s i t o m e t r i c  ana lys i s  of  t h e  film. T he  v a l u e  o b t a i n e d  as 
a r e su l t  of t h i s  ana lys i s  is t e r m e d  t h e  bone  mass  coeff ic ient  
w h i c h  r e p r e s e n t s  t h e  mass  of t he  a l u m i n u m - z i n c  a l loy  t h a t  
wou ld  a b s o r b  t h e  same  a m o u n t  of x - r a d i a t i o n  as t h e  b o n e  
s i te  t r aced .  The  b o n e  mass  coeff ic ient  was  found  to  be  
p r o p o r t i o n a l  to  t h e  w e i g h t  o.f t h e  b o n e  slice s c a n n e d  3. T he  
b o n e s  were  e v a l u a t e d  twice  for  e ach  f i lm a n d  t h e  ave r age  
b o n e  mass  coeff ic ient  was  used as t h e  f ina l  va lue .  

To d e t e r m i n e  t h e  e r ror  in  t h e  p rocedure ,  e ach  of t he  
t h r e e  con t ro l  hens  was  x - r a y e d  t e n  t i m e s  in close success ion 
a t  t h e  end  of t h e  e x p e r i m e n t .  T he  m e a n  b o n e  mass  co- 
eff icient ,  t h e  s t a n d a r d  d e v i a t i o n  a n d  t h e  r a n g e  for e ach  

h e n  was  0.27 4- 0.009 (0.26-0.29) ; 0.40 ± 0 .008(0 .39-0 .41) ;  
a n d  0.49 -4- 0.012 (0.47-0.52). These  s t a n d a r d  d e v i a t i o n s  
a n d  r a n g e s  are a l m o s t  2 t imes  smal le r  t h a n  those  of t h e  
e x p e r i m e n t a l  b i rds  whose  va lues  are  as follows: (1) 0.40 
-4- 0.018 (0 .34-0.43) ;  (2) 0.42 + 0.017 (0.39-0.45);  (3)0.41 
-4- 0.016 (0.39-0.44);  (4) 0.33 q- 0.016 (0.29-0.35);  (5) 0.39 
4 - 0 . 0 1 1  (0.37-0.41).  T h e  m a g n i t u d e  of t he  s t a n d a r d  
d e v i a t i o n s  in  t he  e x p e r i m e n t a l  b i rds  p r o b a b l y  reflects  t h e  
rise a n d  fall  in  m e d u l l a r y  b o n e  m i n e r a l  a ssoc ia ted  w i t h  t he  
egg l ay ing  cycle. 

E x a m i n a t i o n  of t he  record  of bone  mass  coeff ic ient  
ve r sus  t i m e  for  t h e  f ive hens  (Figure)  i nd i ca t e s  t h a t  t he  
b o n e  m i n e r a l  c o n t e n t  ( ind ica ted  as b o n e  m a s s  coeff ic ient  
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The bone m&~s coefficient records of hens observed for two or more 
egg laying cycles. 
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var ies  dur ing  a laying cycle. The  pa t t e rn  of these changes 
is no t  a lways  consis tent  for the  same hen and  var ies  
be tween  animals .  Fo r  hen n u m b e r  1 the  bone mass values  
decreased as t h e  egg shell calcified. Ovu la t ion  of the  n e x t  
egg which usual ly  occurs abou t  ~/a h af ter  an  egg is laid 4, 
was genera l ly  followed by  an  increase in bone mass 
suggest ing t h a t  a s t imulus  for medu l l a ry  bone fo rmat ion  
occurred possibly associa ted wi th  es t rogen release. The  
p a t t e rn  for this  hen  appea red  to be  regular .  The  pa t t e rns  
exh ib i t ed  by  hens 2 and  3 also show a rise in bone mass  
near  t h e  t ime  of ovu la t ion  wi th  a level ing off or  decline in 
va lue  as shell  calcif icat ion proceeds.  The  p a t t e r n  de-  
m o n s t r a t ed  by  hen n u m b e r  4 is no t  so clear  a l though  shell  
calcif icat ion appears  to  occur  when  the  bone  mass va lues  
are  low;  th is  hen  also had  the  lowest  bone  mass  values.  
H e n  n u m b e r  5 did no t  lay on the  d a y  following the  first  
egg. The  bone  mass decreased appa ren t l y  un t i l  ovu la t ion  
occurred for t he  n e x t  egg when  rising values  were  no ted  
preceeding shell format ion.  The  accumula ted  bone minera l  
t h e n  seemed to decrease as shell fo rmat ion  proceeded.  The  
second egg was laid a t  a low po in t  followed by  s l ight ly  
increasing va lues  coincident  w i th  t he  t ime  of ovu la t ion  of 
t he  n e x t  egg. The  th i rd  egg was laid a t  a peak.  E i t h e r  
bone fo rmat ion  took  place a t  this t ime  for reasons t h a t  are  
no t  present ly  obvious  or  an  error  in t echn ique  occurred 
since ovu la t ion  ev iden t  f rom egg lay ing  records did no t  
occur  for a t  least  15 h more ;  this hen also showed the  
smal les t  var iab i l i ty  in bone mass values  dur ing the  period 
of observa t ion  (see s t anda rd  dev ia t ion  ranges  above).  

Whi le  the  n u m b e r  of hens used in this  s t udy  are in- 
suff ic ient  for s ta t i s t ica l  t r e a t m e n t  t h e y  seem to conf i rm 
the  resul ts  of BLOOM e t  al. ~ who found no corre la t ion  
be tween  t h e  e x t e n t  of  meduUary  bone calcif icat ion and  
the  posi t ion of t he  egg in t he  oviduct .  

The  t echn ique  of q u a n t i t a t i v e  roen tgenography  is 
pa r t i cu la r ly  useful for s tudy ing  those  physiological  and 
nu t r i t iona l  factors  associated wi th  skele ta l  metabol ism.  
I n  apply ing  this  t echn ique  to  ava in  studies in the  future,  
cer ta in  facts  re la t ing  to ca lc ium metabo l i sm in birds 
appea r  impor tan t .  Fo r  example ,  i t  has  been observed  t h a t  
cer ta in  chickens lay  eggs w i t h  th ick  shells while  o thers  lay  
th in  shelled eggs. This  m a y  be  ind ica t ive  of ind iv idua l  
differences in the  mobi l iza t ion  of bone ca lc ium for shell  
p roduc t ion  s. Species which  lay  c lutches  of eggs spaced so 
t h a t  t he  even t s  of  the  lay ing  cycle are  c lear ly  dis t inguish-  
able  migh t  produce  more  regular  bone  mass pa t t e rns  s 

Zusammen/assung. Der  Minera ls tof fgehal t  der  Tibia-  
F ibu l a  yon  Legehennen,  m i t  q u a n t i t a t i v e r  RSntgeno-  
graphie  in vivo bes t immt ,  scheint  w~hrend des Legezyklus  
m e h r  zu var i ieren  als auf  Grund  des Fehlers  der  Methode  
e rwar t e t  werden  kann.  E ine  Kor re la t ion  zwischen diesen 
Anderungen  in der  Knochenmasse  und der  Posi t ion des 
Eies  im Ei le i ter  konnte  bisher  n ich t  gefunden  werden.  
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( + )  Lupanine in L u p i n u s  h i lar ianus  
Benth. 

DEULOFEU and  GATTI 1 isolated (+)  hyd roxy lupan ine  
f rom the  seeds of L. hilarianus Benth .  This  a lkaloid seemed 
to  be the  only base present  in this  pa r t  of the  plant .  
A re - inves t iga t ion  of the  alkaloids p resen t  in seeds har-  
ves ted  in December  1959 near  the  c i ty  of San ta  F6 
(Argentina)  p e r m i t t e d  aga in  the  isolat ion of a fa i r ly  large 
a m o u n t  of (+)  hydroxy lupan ine .  

W h e n  the  e ther  m o t h e r  l iquors r emain ing  af te r  t he  
separa t ion  of th is  base were essayed on ascending paper  
c h r o m a t o g r a p h y  on W h a t m a n  1, employ ing  b u t a n o l : a c e -  
t ic  a c i d : w a t e r  (80:3:17)  as mobi le  phase,  two  spots  were 
de tec ted  employ ing  Dragendor f f  reagent .  One, w i th  
Rf  0.29, corresponds to hyd roxy - lupan ine ;  and  the  
other ,  wi th  Rf  0.41, to ano the r  base,  p resen t  in a v e r y  
smal l  amoun t .  

E v a p o r a t i o n  of t h e  so lu t ion  gave  a res idue t h a t  was 
c h r o m a t o g r a p h e d  on a co lumn of a lumina  (V¢oelm, grade 
I I I ) .  E lu t i on  wi th  a m ix tu r e  of  benzene-cyc lohexane  
(50 : 50) gave  the  base wi th  R f  0.41. E l u t i o n  of  t he  h y d r o x y -  
tupanine  was effectcd b y  using a larger  a m o u n t  of benzene  
in the  m i x t u r e  (70: 30). 

The  base g iv ing the  spot  w i th  Rf  0.41 was ident i f ied as 
(+)  lupanine.  On  evapora t ion  of the  solut ion,  a syrup  was  
obta ined  f rom wh ich  the  fol lowing de r iva t ives  could be  
p repared :  perchlorate ,  m.p.  211-213 ° (~)~o + 40.0 ° (c, 0.3 
e thanol ) ;  hydr iod ide  m.p.  188-189°; meth iod ide  m.p.  
256-257°;  all  va lues  in ag reemen t  w i th  those g iven  in the  
l i t e ra ture  2. The  m.p.  of the  perch lora te  was no t  depressed 

when  mixed  w i t h  an  au then t i c  sample  of  (+)  tupanine  
perchlorate .  The  R f  0.41 was also g iven  by  the  au then t i c  
base.  

I t  is in te res t ing  t h a t  all species of Lupinus, seven  in 
to t a l  ~, in which (+)  hyd roxy lupan ine  has  been found,  
conta in  also (+)  lupanine,  b o t h  bases hav ing  the  same 
s te reochemical  conf igura t ion  in carbons  6 and 11. L. albus 
is t he  only  species f rom which,  in addi t ion,  t he  s tereo-  
isomeric  (--) lupanine  has  been isolated as suchS; the  
l a t t e r  i somer  is p resent  in form of the  r acemate  also in the  
seeds of L. angusti/olius*. 

Zusammen[assung. (+)-Lupanin wurde  aus den Samen 
der  L. hilarianus Benth .  isoliert.  
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