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genes m a y  be  exp la ined  accord ing  to t he  h y p o t h e s i s  of 
JACOB and  MONOD 17 and  BRITTEN a n d  I)AVIDSON 18' 19. 
The  d i f fe ren t  d i s t r i b u t i o n  of h o r m o n i c  c o n t e n t  d u r i n g  
p l a n t  d i f f e ren t i a t ion  2~ t he  changes  in l igh t  and  d ie t  
(because t he  root ,  for ins tance ,  is g rowing  in t he  absence  
of l igh t  and  receives food f rom t he  co ty ledons  in t he  ea r ly  
s tages  of i t s  deve l opm en t ,  whereas  l a te r  i t  receives  food 
f rom the  soil) m a y  all  be  i m p o r t a n t  fac tors  c o n t r i b u t i n g  
to t he  changes  wh ich  h a v e  been  observed .  The  d r a m a t i c  
changes  of ca rboxy les te ras ic  p a t t e r n  of roo t  nodule  
(Figure 3) m a y  be  due  to  the  po lyp lo idy  of t he  nodule  
cells ~. On the  o the r  h a n d ,  t he  Bacteria (Rhizobiaceae) ,  

wh ich  a lways  l ive symbio t i ca l l y  in t he  roo t  nodules  m a y  
release some es teras ic  b a n d s  in to  t h e m .  I n  t he  roo t  
nodules  of Lotus pedunculatus, however ,  on ly  q u a n t i t a t i v e  
changes  in es terase  p a t t e r n  were o b s e r v e d ~ .  

Riassunto. I1 model lo  e le t t rofore t ico  delle carbossi-  
les teras i  solubi l i  nel  to rso  de l l ' on togenes i  del Medicago 
scutellala 6 s t a t a  s t u d i a t a  con e le t t rofores i  o r izzonta le  su 
gel-amido.  I1 model lo  di ogni  o rgano  e s a m i n a t o  include 
u n a  s o m m a  di mol tep l ic i  forme molecolar i  di  carbos-  
si lesterasi ,  la magg io r  p a r t e  delle qua l i  h s o t t o p o s t a  a 
cons iderevol i  a l t e raz ion i  nel  corso de l l ' on togenes i  del la  
p i an t a .  
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Fig. 3. ElectrQphoretic patterns of carboxylesterases from root 
nodule of M. scut, ellata. Nos. 2 and 4, extracts from root nodules of 
30 and 90 days of age respectively. Nos. 1 and 3, extracts from roots of 
30 and 90 days of age respectively. 

T h e  A n a t o m y  and I n n e r v a t i o n  of  the  Ecdys ia l  Glands  of the  M a t u r e  L a r v a  of  C a s t o r  

Si lk  Moth ,  P h i l o s a m i a  r i c i n i  Hutt .  

Ecdys ia l  g lands  h a v e  been  descr ibed  in a large n u m b e r  
of insec ts  and  one of t he  issues on wh ich  workers  disagree 
is w h e t h e r  or  n o t  t h e  g lands  are i n n e r v a t e d .  Those  who  
descr ibe i n n e r v a t i o n  also differ  g rea t ly  a m o n g  themselves .  
A R v Y  a n d  GABE t, WILLIAI~IS 2, SRIVASTAVA a n d  SINGFI 8 
in  Tenebrio molitor, Hyalophora cecropia and  Papilio 
demoleus r e spec t ive ly  h a v e  r epo r t ed  i n n e r v a t i o n  whereas  
SRIVASTAVA 4 in  Tembrio a n d  HERMAN and  GILBERT 5 
in  Hyalophora cecropia f ind  no t r ace  of ne rves  in t he  glands.  
A p a r t  f rom Lep idop te ra ,  de ta i led  s t r u c t u r e  of t he  g lands  
has  no t  been  descr ibed,  excep t  b y  HERMAN and  GILBERT 5 
in H. cecropia. 

This  p a p e r  descr ibes  t he  s t r u c t u r e  a n d  i n n e r v a t i o n  
of t he  g lands  in a we l l -known e x p e r i m e n t a l  L e p i d o p t e r a n  
Philosamia rici~r Hur t .  3 -4 -day-o ld  5 th  i n s t a r  l a rvae  
were used for t he  s tudy .  T he  g lands  were d issected  out,  
f ixed and  s t a ined  w i t h  haema toxy l in -eos in ,  p a r a l d e h y d e  
fuchsin ,  l ac to-ace to-orce in  or m e t h y l e n e  blue.  

E a c h  g land  consis ts  of a c lus te r  of cells ly ing  im- 
m e d i a t e l y  dorsa l  to  t h e  p ro tho rac i c  spiracle  i nw ar ds  of t he  
l a te ra l  l ong i t ud ina l  t r a c h e a l  t r u n k  (F~gure 1). Anter ior ,  
poster ior ,  m e d i a n  a n d  l a t e ra l  b r a n c h e s  r a d i a t e  i r regular Iy  
f rom the  c lus ter  a n d  t he  g lands  are t h u s  sp read  in t he  
p r o tho rac i c  s e g m e n t  a n d  r each  t h e  an t e r i o r  p a r t  of the  
meso tho rac i c  segment .  The  cells of t he  an t e r i o r  b r a n c h  

r e a c h  close to t he  p ro tho rac i c  gang l ion  and  r u n  a long 
w i t h  t h e  p ro tho rac i c  a n t e r i o r  n e r v e  (pan, F igure  5), 
branche; ;  of which  i n n e r v a t e  it. The  pos te r io r  b r a n c h  is 
c o m p a r a t i v e l y  smal le r  b u t  reaches  t h e  an t e r i o r  region of 
t he  meso thorac i c  segment .  The  ceils of t he  v e n t r a l  s t r a n d s  
lie in close assoc ia t ion  w i t h  t h e  t r a n s v e r s e  n e r v e  of t he  
p ro tho rac i c  gangl ion.  Tbe  shape  a n d  size of the  g land  cells 
of the  cen t r a l  mass,  as well  as those  of t he  b ranches ,  v a r y  
grea t ly .  T h e y  are  block-l ike,  conical  or e longa ted  (Figure  
2). The  dis~al cells of t he  b r a n c h e s  are m o s t l y  t r i angu la r ,  
w i t h  t he  ends  d r a w n  out .  The  smal les t  cells occur  in  t he  
d i s ta l  p a r t  of t he  gland.  The  g land  ceils are enclosed in a 
th in ,  acel lular ,  closely app l ied  m e m b r a n e  (Figure  3). 
F r o m  the  ends  of t he  s t r a n d s  i t  is d r a w n  ou t  as long 
f i l amen t s  a t t a c h e d  to t he  n e i g h b o u r i n g  t issues  or a d j a c e n t  
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Fig. 1-7. Whole mount of mesothoracic dorsal nerve {dn) innervating the ecdysial gland (eg). nc, nerve cord; ptg, prothoracic ganglion; subg, 
suboesophageal ganglion. 2. A portion of ecdysial gland showing variation in the shape and size of the gland ceils (go) and their nuclei (nu). 
3. GIand cells showing acellutar celt-membrane (era) and a reticulum (ret) covering them. 4. Whole mount of mesothoracic ganglion (msg), 
prothoracie transverse nerve (tn), mesothoracic dorsal nerve (dn) and their connections with the eedysial gland (eg). 5. Whole mount of protho- 
racic ganglion, prothoracic anterior nerve (pan), prothoracic transverse nerve and their connections with the gland. 6. Whole mount of a 
portion of ecdysial gland and mesothoraeie dorsal nerve. Note fine branches of the nerve entering two of the gland cells (arrow}. 7. Whole 
mount of entire ecdysial gland. Note the variations in the shape and size of the gland ceils and nuclei. 
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c lus ters  of g land  cells. T rachea l  a n d  n e r v e  b r a n c h e s  are  
so closely api~lied to  t he  g land  cells t h a t  t he  nucle i  of 
t r a c h e a l  ep i the l ia l  cells and  ne rve  cells are f r e q u e n t l y  
found  on t he  surface  of t he  g l and  cells, or be t w een  them,  
a n d  somet imes  these  nuclei  even  a p p e a r  to  be e m b e d d e d  
in t he  g land  cell. The  c y t o p l a s m  of t he  g land  cells is 
s m o o t h  and  non-vacuo la r ,  a t  leas t  in  the  s tages  examined .  
F ine  b r a n c h e s  of the  p ro tho rac i c  an t e r i o r  ne rve  (Figure 5, 
pan)  wh ich  arises f rom t he  in te rgangl ion ic  connec t ives  
be tween  t he  suboesophagea l  a n d  p ro tho rac i c  gangl ia ,  
p ro tho rac i c  t r a n s v e r s e  n e r v e  (tn) and  meso thorac i c  
dorsa l  ne rve  (dn) i n n e r v a t e  t h e  ecdys ia l  g l and  (Figures  
4-6) of t he i r  side a n d  are occas ional ly  seen en t e r i ng  t he  
ceil bodies  (Figure 6). 

F r o m  the  l i t e ra tu re ,  i t  is e v i d e n t  t h a t  in severa l  
orders  t he  g land  cells show a cons iderab le  r ange  of va r i a -  
t ion.  I n  L e p i d o p t e r a  t h e y  are e i the r  e longa te  or l oba t e  or 
b r a n c h e d  s t ruc tu re s  (FUKADA 6, HERMAN and  GILB]~RT s, 
L E E  7, WILLIAMS 2, 8). SRIVASTAVA4 bel ieved t h a t  t he re  is 
no  cor re la t ion  be t w een  t he  s y s t e m a t i c  pos i t ion  of t he  
insec t  a n d  t he  s i te  of t he  gland.  I t  is n o t  syncyt ia l ,  as 
r epo r t ed  b y  WILLIAMS 2 in H. eecropia. 

WILLIAMS 2 r epo r t ed  i n n e r v a t i o n  of these  g l a n d s  b y  
6 ne rves  (2 each  f rom suboesophagea l ,  p r o t ho r ac i c  a n d  
meso thorac i c  ganglia)  whereas  I-IXRMAN and  GILBERT 5 
found  smal l  b r a n c h e s  of med ia l  ne rves  f rom t he  pro-  a n d  
meso thorac i c  gangl ia  i n n e r v a t i n g  these  glands,  b u t  found  
i t  d i f f icul t  to  d e m o n s t r a t e  w i t h  whole  m o u n t s  or s t a ined  
sections,  s ince on ly  a few ne rves  supp ly  a b o u t  250 g land  
cells. SRIVASTAVA and  SINGH 3, who  h a v e  r epo r t ed  t h e  
i n n e r v a t i o n  of these  g lands  in Papilio demoleus, found  
t h a t  t h e  f ibres der ive  f rom an  an t e r i o r  n e r v e  a r iz ing  
f rom t h e  in te rgang l ion ic  connec t ive  be t w een  t h e  sub-  

oesophagea l  a n d  p ro tho rac i c  ganglia,  and  a pos te r io r  
n e r v e  wh ich  is t he  t r a n s v e r s e  b r a n c h  of t he  m e d i a n  
n e r v e  f rom the  p ro tho rac i c  gangl ion.  On t he  bas is  of 
obse rva t i ons  f rom h a e m a t o x y l i n - s t a i n e d  p r epa ra t i ons ,  
t h e y  r epo r t ed  t h e  occurence  of a n e t - w o r k  of t h e  f ine 
b r a n c h e s  of t he  a foresa id  nerves ,  w h i c h  occupy  t he  
in te rce l lu la r  spaces  of t h e  glands.  I n  Philosamia ricini, a 
re t i cu la r  s t r u c t u r e  covers  t he  g land  cells b u t  i t  does no t  
ex is t  in  t he  in te rce l lu la r  spaces  (Figure  3). However ,  
t he re  is no d o u b t  t h a t  t h e  g l and  is i n n e r v a t e d  b y  b r a n c h e s  
of p ro tho rac i c  an te r ior ,  p ro tho rac i c  t r a n s v e r s e  a n d  
meso tho rac i c  dorsa l  nerves3.  

Zusammen/assung. Die Zellen der  H&utungsdr i i se  yon  
Philosamia ricini werden  yon  e iner  d i innen  azel lu l~ren 
Hiil le umschlossen .  Sie va r i e r en  h~uf ig  in  Ges t a l t  u n d  
Gr6sse.  Fe ine  Ausl~Lufer des p r o t h o r a k a l e n  N e r v u s  
a n t e r i o r  u n d  des t r a n s v e r s a l e n  Nerven ,  sowie des meso-  
t h o r a k a l e n  Dorsa lne rven ,  i nne rv i e r en  die Dri~sen. 
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Numerical  Expression of Individuality of Mammals  

I n d i v i d u a l  differences  in  var ious  morpho log ica l  and  
func t iona l  p rope r t i e s  are obse rved  in a closed co lony  of 
m a m m a l s .  LEIDERMAN and  SHAPIRO 1 descr ibed  a bio- 
logical  i ndex  of cha rac te r i s t i c s  of i nd iv idua l s  in  t e r m s  of 
m e a n  square  successive di f ference (MSSD). Th i s  i ndex  is 
va luab le  in  d i s c r i m i n a t i n g  a m o n g  i n d i v i d u a l  m a m m a l s  in  
t h e i r  soma t i c  responses  to  ioniz ing r a d i a t i o n  3. The  index,  
however ,  has  one d i s a d v a n t a g e :  d e p e n d e n c e  u p o n  t h e  
abso lu te  va lue  of t h e  biological  p r o p e r t y  wh ich  is used to  
ca lcu la te  t he  MSSD.  The  p r e s en t  r e p o r t  deals w i t h  a new 
index  to  express  ub i qu i t ous l y  t he  i n d i v i d u a l i t y  a n d  i ts  
compar i son  w i t h  o the r  indeces of i nd iv idua l i t y .  

Our  recogn i t ion  of i n d i v i d u a l i t y  is based  on  t he  va r ious  
responses  to  in t r ins i c  a n d  ex t r ins ic  s t imu lan t s .  W h e n  t he  
s t i m u l a n t s  are p rac t i ca l ly  t h e  same  for all i nd iv idua l s  in  a 
g iven  popu la t ion ,  i n d i v i d u a l i t y  is expressed  as a n u m e r i c a l  
d i f ference in t he  responses  of t h e  ind iv idua ls ,  where  t he  
s t i m u l a n t s  m e a n  no t  on ly  specia 1 s t imu lan t s ,  i.e., chemica l  
subs tances ,  r ad ia t ion ,  etc., b u t  also so-called n o r m a l  
e n v i r o n m e n t a l  cond i t ions  d u r i n g  a shor t  per iod  of t ime.  

The  i n d i v i d u a l i t y  i ndex  I S is expressed  as 

where  

/ i  = d i  - -  ei, di - -  - -  

n-1 

Z (/i) 
i~_ 1 

n - - 1  

xi + 1 - xi x~ + i - x'i 

The  xi is a n  obse rved  va lue  of a g iven  biological  p r o p e r t y  
on  t he  i - t h  day,  a n d  x~+ 1 is t h e  va lue  on  t he  n e x t  day.  The  
x (  is t h e  x va lue  ca lcu la ted  f rom the  regress ion  e q u a t i o n  
refer ing  to  t he  obse rved  x va lue  and  i. The  d,, ei a n d  / ,  
va lues  h a v e  a p lus  or m i n u s  symbol .  

I f  t he  da i ly  responses  of a n  i n d i v i d u a l  were  ideal ly  
cons t an t ,  t h e  obse rved  da i ly  responses  m u s t  be  cons t an t ,  
c o n s t a n t l y  inc reas ing  d u r i n g  t he  g r o w t h  per iod  a n d  
c o n s t a n t l y  decreas ing  w i t h  aging.  The  x '  va lue  is a s sumed  
to be the  da i ly  ideal  responses  of an  ind iv idua l .  The  t e r m s  
in wh ich  t he  v a r i a t i o n  of da i ly  responses  of a g iven  
biological  p r o p e r t y  express  i n d i v i d u a l i t y  are descr ibed  b y  
BONNING a, as  well. T h e / i  v a l u e  is t h e  sh i f t  of t h e  obse rved  
va lue  f rom the  ideal  value.  For  t h i s  reason,  12 m e a n s  t he  
ave rage  of t he  shifts .  B y  ca lcu la t ing  d, a n d  e~, one can  
e l im ina t e  t he  effect  of t he  abso lu t e  va lue  on  t h e  index.  

F ive  models  of ind iv idua ls ,  A, B, C, D a n d  E, were 
u n d e r  cons idera t ion .  T h e y  h a d  a c o m m o n  g iven  biological  
p rope r ty ,  t h e  responses  of w h i c h  were obse rved  n u m e r i -  
cal ly a t  t h e  same t i m e  for 9 days.  The  models  A, B, C a n d  
D were m a d e  to h a v e  t he  same m e a n  va lue  (3) a n d  t he  
models  B a n d  C were m a d e  to h a v e  t he  same  sample  s tan-  
d a r d  d e v i a t i o n  va lue . (0 .71) .  The  e q u a t i o n s  to  ca lcu la te  
d i e  ideal  va lue  were d i f fe ren t  f rom each  o t h e r  in  5 models ,  
b u t  t he  compar i son  of models  d id  no t  suffer  f rom th i s  s ince 
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