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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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the  compar i son  was carr ied out  on the  shif t  f rom the  ideal 
va lue  (Table I). 

W h e n  the  MSSD was  used to  express  indiv idual i ty ,  we 
could d i sc r imina te  a m o n g  5 models.  In  the  case of I s, 
we could d i sc r imina te  A, B, C, D bu t  no t  B and  E, and  the  
differences a m o n g  A, B, C, D were larger t h a n  those  wi th  
t he  MSSD.  In  t he  compar i son  of t3 and  E, t he  x values  of 
E were 10 t imes  as large as those  of B b u t  t he  p a t t e r n  of 
va r i a t ion  d e p e n d e n t  upon  the  t ime  was the  same in b o t h  
bases. The MSSD of B was d i f ferent  f rom t h a t  of E bu t  the  

Table I. The observed values of 5 models of individuals 

i 1 2 3 4 5 6 7 8 9 

x A 3 3 3 3 3 3 3 3 3 
B 3 4 3 2 3 4 3 2 3 
C 3 4 4 3 2 2 3 3 3 
D 4 4 4 4 3 2 2 2 2 
E 30 40 30 20 30 40 30 20 30 

i, the number of observation; x, the observed values of a given 
biological property; A, B, C, D, E, the models ol individual. 

Table II. Various indeces of 5 models of individuals 

A B C D E 

mean 3 3 3 3 30 
S.D. 0.00 0.71 0.71 1.00 7.07 
MSSD 0.00 1.00 0.50 0.25 100.00 
I ~ 0.00 0.13 0.08 0.02 0.13 

S.D., sample standard deviation; MSSD, mean square successive 
difference; I ~, individuality index. 
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Distributions depending upon the body weight and the 12 of mice used 
in the present experiment on the probability log graph paper. 
12, individuality index. 

I s was same ill bo th  cases. The resul ts  showed t h a t  the  12 
expressed  the  p a t t e r n  of responses  of individuals  in- 
d e p e n d e n t l y  of the  observed  abso lu te  value. Therefore,  i t  
seems to  be a reasonable  index  to  express  indiv idual i ty .  
The resul ts  are shown in Table  II .  

Appl ica t ion  of the  p resen t  cons idera t ion  to  a mouse  
popula t ion .  A closed colony popu la t ion  of 42 dd/YF male 
young  mice was used. The p o r p e r t y  used to  calculate  the  
12 was b o d y  weight  a t  10.00 h every  day.  Observa t ion  was 
con t inued  for 10 days.  At  the  f i rs t  observat ion ,  t h e  b o d y  
we igh t  was 25.89 • 5.77 g . (mean • S.D.), and  at  the  las t  
observat ion ,  it  was 29.46 4- 6.59 g. The tes t icu lar  weigh t  
a t  t he  last  obse rva t ion  was 152.70 • 34.32 mg and the  
re la t ive  tes t icu lar  weight  to body  weight  was (150.26 
1.31) x 10-~g/g. The d i s t r ibu t ions  of mice in the  popu la t ion  
according  to body  weight  a t  t he  f i rs t  obse rva t ion  and  the  
12 were i l lus t ra ted  in a p robab i l i t y  log graph  paper .  13oth 
d i s t r ibu t ions  of mouse  showed s t ra igh t  lines in the  
p resen t  popula t ion ,  and  the  line for the  18 s loped more  
t h a n  t h a t  for the  body  weight ,  which  m e a n t  t h a t  the  I s 
r ep resen ted  a more  clear ind iv idua l i ty  for each individual  
in t he  popu la t ion  t h a n  did the  b o d y  weight ,  w i t h o u t  any  
de fo rma t ion  of popu la t ion  type  d e p e n d e n t  upon  the  b o d y  
weight  f rom which  the  12 was calculated.  (Figure) 

The regression equa t ion  for each mouse  to  calculate  the  
ideal s i tua t ion  was calculate  on the  level of p < 0.01 of the  
s ta t i s t ica l  s ignificance in all cases. W h e n  a regression 
line was d r a w n  be tween  the  re la t ive  tes t ieu lar  weight  (w) 
and  t h e  I S, t he  line was expressed  as 

w = (2.28 12 + 43.66) X 10 -~ 
r = 0.487 (p < 0.05). 

The indiv idual  wi th  a large I s value had compara t ive ly  
large testes .  

The  resu l t ing  d i s t r ibu t ion  d e p e n d e n t  upon the  b o d y  
weight  was shown a s t ra igh t  line on the  p robab i l i t y  log 
g raph  paper ,  which seemed to be based  on the  fact  t h a t  t he  
mouse  popu la t ion  was one of growing mice. The biological 
mean ing  of w h y  the  18 had  a large var iance  i.e. r ep resen ted  
the  ind iv idua l i ty  more  clearly t h a n  the  b o d y  weight  did, is 
h a rd l y  expla ined  wi th  the  p re sen t  results .  The considera-  
t ion  of t ime  is no t  inc luded in measur ing  the  body  weight  
b u t  in calcula t ing the  I s. The indiv idual  var iance  of 
biological p roper t ies  observed  wi th  the  func t ion  of t ime  
is na tu ra l ly  larger t h a n  t h a t  of biological p roper t ies  
obse rved  w i t h o u t  t he  func t ion  of t ime.  

The resul t  t h a t  the  indiv idual  w i th  a large I s value 
had  compara t i ve ly  large tes tes  is in teres t ing.  The in- 
d iv idua l  w i th  t he  large 12 value is compara t i ve ly  hyper -  
sensi t ive  agains t  the  st imuli .  A l though  some corre la t ion  
m i g h t  exis t  be tween  the  homeos ta t i c  s i tua t ion  of hyper -  
sens i t ive  indiv idual  and compara t i ve ly  large tes tes  or 
co mp a ra t i v e l y  s t imu la t ed  g rowth  of testes ,  the  biological 
mean ing  of t he  p h e n o m e n o n  remains  to  be solved. 

Rdsumd. L'express ion  num6rique  de l ' individual i t6  des 
mammif6res ,  indice de l ' individual i t6  bas6 sur la var ia t ion  
des r6ponses quo t id iennes  d ' u n e  cer ta ine  propri6t6 
biologiqne dans  un individu.  Cet indice est  effectif  pour  
expr imer  l ' individual i t6  de souris d ' une  colonic close. 
I1 y a une  re la t ion posi t ive  ent re  I s e t  le logar i thme  des 
poids  relat ifs  des test icules.  
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