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s l ig th  b u t  de f in i t e  i n c r e m e n t s  of pCO,  o b s e r v e d  in these  
e x p e r i m e n t s  would  also f a v o u r  b i c a r b o n a t e  r eabso rp t i on .  
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Rdsumd 

L a  r 6 a b s o r p t i o n  t u b u l a i r e  des  ions sod ium,  chlore  e t  
b i c a r b o n a t e  a 6t6 6 tudi6e  au  cours  de  per fus ions  de NaC1 
e t  de  N a H C O  3 chez  le ch i en  no rma l .  61 exp6r iences ,  com- 
p o r t a n t  u n  e n s e m b l e  de  295 r6col tes  ur ina i res ,  o n t  6t6 
p ra t i qu6es  sur  21 a n i m a u x .  

A f i l t r a t i on  c o n s t a n t e ,  la r 6 a b s o r p t i o n  du  sod ium ex- 
p r im6e  en  raM/1 de f i l t r a t  g lom6ru la i re  d e m e u r e  c o n s t a n t e  
lo rsque  la n a t r 6 m i e  es t  acc rue  p a r  l ' i n fus ion  de NaHCO3. 
Elle est ,  au  con t ra i r e ,  une  fonc t ion  l in6aire  de la n a t r 6 m i e  
lorsque  celle-ci es t  61ev6e p a r  des  pe r fus ions  de NaC1. 

D a n s  le p r e m i e r  cas, la r 6 a b s o r p t i o n  du  s o d i u m  s 'effec- 
tue  p a r  u n  d o u b l e  m 6 c a n i s m e :  l 'un ,  li6 ~ la r 6abso rp t i on  
du  b i c a r b o n a t e ,  es t  fix6 p a r  u n  T m  c o n s t a n t ,  l ' au t re ,  li6 

la  r 6 a b s o r p t i o n  du  chlore,  d6pend  de la ehlor6mie.  Lors-  
que  la  n a t r 6 m i e  es t  acc rue  p a r  l ' i n fus ion  de NaC1, le second 
m 6 c a n i s m e  l ' e m p o r t e  n e t t e m e n t  su r  le premier .  I1 a p p a r a i t  
a lors  u n e  r e l a t i on  6v iden t e  e n t r e  la  n a t r 6 m i e  (ou la  chlor6-  
mie) e t  la  q u a n t i t 6  de  s o d i u m  (ou de chlore)  r6absorb6e  
p a r  les t u b e s  r6naux .  

Physio logy of Intracellular Symbiotes  
of Stegobium paniceum L. with Special Reference 

to Amino  Acid Requirements  of the Host 

Stegobium paniceum L. is one  of t he  few insects  where  
i n t r ace l l u l a r  symbios i s  is s o m e w h a t  b e t t e r  u n d e r s t o o d .  
The  yeas t - l ike  s y m b i o t e s  of t h i s  beet le  s u p p l y  t h e i r  hos t  
w i t h  c e r t a i n  fac to rs  of v i t a m i n  B - c o m p l e x  a n d  sterolt ,~.  
The  possible  w a y  b y  wh ich  t h e  mic robes  m a y  be  supp ly -  
ing these  g r o w t h  fac to rs  h a s  also been  l a t e r  sugges ted  b y  
GRA.BNER 3. R e c e n t l y  i t  h a s  been  possible  to  e x t e n d  such  
s tud ies  f u r t h e r  w i t h  re ference  to  a m i n o  acid r e q u i r e m e n t s  
of l a r v a e  of t h i s  insec t  species. 

Two b a t c h e s  of Stegobium l a rvae ,  one w i t h  a n d  a n o t h e r  
w i t h o u t  symbio te s ,  were g rown  on  ar t i f ic ia l  d ie ts  c o n t a i n -  
ing  va r ious  c o m b i n a t i o n s  of a m i n o  acids.  The  m e t h o d s  of 
m a k i n g  t h e  bas ic  ar t i f ic ia l  d i e t  a n d  e l im ina t i ng  t he  sym-  
b io tes  b y  egg-surface  s te r i l i za t ion  h a v e  a l r e a d y  been  de-  
sc r ibed  earlier*. T h e  d i e t  cons i s ted  of a n  a m i n o  acid mix -  
t u r e  15 pa r t s ,  s t a r c h  85 pa r t s ,  s a l t  m i x t u r e  t p a r t ,  choles-  
t e ro l  2 p a r t s ,  nucle ic  ac id  0.1 pa r t ,  a n d  v i t a m i n  so lu t ion  
to  give a c o n c e n t r a t i o n  of 25 t~g/g of t h i a m i n ,  r ibof lav in ,  
n i co t in ic  acid,  py r idox in ,  p a n t o t h e n i c  acid,  a n d  500 vg/g  
chol ine,  0.01 ~g/g b io t in ,  4 ~g/g  Iolic acid,  a n d  250 txg/g 
inosi tol .  30 newly  h a t c h e d  l a rvae  were p u t  on  d ie t s  defi-  
c i en t  in  one  of t he  a m i n o  acids  a t  a t i m e  a n d  g r o w t h  was  
obse rved .  The  t e s t s  were p e r f o r m e d  in sma l l  shell  v ia ls  
c o n t a i n i n g  2 g of diet .  

T h e  resu l t s  a re  g iven  in t he  Table ,  whence  i t  c an  be  seen 
t h a t  a p o s y m b i o t i c  c o n d i t i o n  led to  a n  increased  d e m a n d  
of t h e  n u t r i e n t  fac to rs  f rom e x t e r n a l  d i e t a r y  source. Fo r  
t he  sake  of conven ience ,  t he  va r ious  a m i n o  acids are  so 
a r r a n g e d  in  t h e  Tab le  t h a t  t he  f i rs t  n ine  fal l  u n d e r  t he  
so-cal led ' non -es sen t i a l '  c a t e g o r y  whi le  t h e  r e m a i n i n g  t e n  
are  u n d e r  t h e  ' e ssen t ia l ' .  

Growth of Stegobium larvae (with and without symbiotes) on diets 
lacking in one of the amino acids 

Diet lacking in 

'non essential '  

DL-Alanine 
DL-Aspartic acid 

[ nL-Cystine 
L-Glutamic acid 
Glycine 
L-Hydroxyproline 
L-Proline 
DL-Serine 
L-Tyrosine 

'essential '  

L-Arginine 
L-Histidine 
nL-Isoleucine 
L-Leucine 
L-Lysine 
nL-Methioniue 
nL-Phenylalanine 
DL-Threonine 
L-Tryptophane 
DL-VMine 
No amino acids 
Casein diet  

With symbiotes 

Number [ 1Xwelop- 
of adults mental 

out of period in 
30 larvae days 

Without symbiotes 

Number 
of adults 

out of 
30 Iavae 

29 31-36 10 
24 35-57 18 
26 32-57 17 
24 33-57 16 
14 64-94 0 
27 33-57 17 
28 31-47 23 
28 31-50 23 
29 33-50 18 

2 51-78 0 
13 51-93 7 
11 54-84 0 

9 54-88 0 
10 42--84 0 
14 35-52 2 
18 35-86 0 

7 57-~8 0 
24 46-73 0 
13 42-75 0 
26 38-57 - 
27 27-37 29 

Develop- 
mental 

period in 
days 

72-118 
43-118 
52-118 
52-118 

35-72 
40-118 
43-108 
43-108 

43-108 

72-103 

28.40 

T h e  d i e t a r y  def ic iency  in a n y  one of t h e  ' n o n -e s s en t i a l '  
a m i n o  acids d id  n o t  adve r se ly  af fec t  t h e  g r o w t h  of n o r m a l  
Stegobiurn l a rvae ,  w i t h  t h e  single e x c e p t i o n  of glycine-  
def ic iency which  resu l ted  in inc reased  m o r t a l i t y  a n d  pro-  
l onga t i on  of l a rva l  period.  G r o w t h  was, however ,  adverse -  
ly a f fec ted  w h e n  a n y  one of t h e  n e x t  10 ' essen t ia l '  a m i n o  
acids were o m i t t e d  f rom t h e  diet .  The i r  def ic iency resu l t ed  
in m a r k e d  d i s t u r b a n c e s  in g r o w t h  a n d  a lower  n u m b e r  
of l a rvae  c o m p l e t e d  m e t a m o r p h o s i s ,  W i t h o u t  a rg in ine  
on ly  2 l a rvae  could  become  a d u l t s  in  51 to  78 days  a n d  
omiss ion  of t h r e o n i n e  also p r o v e d  h igh ly  d e t r i m e n t a l .  
E x c e p t  for  t r y p t o p h a n e  a n d  p r o b a b l y  p h e n y l a l a n i n e ,  al l  
t h e  ' e s sen t i a l '  a m i n o  acids p r o v e d  c o m p a r a t i v e l y  more  
v i t a l  for  l a rva l  g r o w t h  t h a n  t h e  f i rs t  n ine  l i s ted  in  t h e  
Table .  

The  r eac t i on  of a p o s y m b i o t i c  l a r v a e  was,  however ,  en-  
t i re ly  d i f ferent .  I n d i v i d u a l  a m i n o  ac id  def ic iency b e c a m e  
v e r y  m u c h  p r o n o u n c e d  in  t h e  m a j o r i t y  of cases,  a n d  was  
c h a r a c t e r i z e d  b y  fewer  l a rvae  b e c o m i n g  a d u l t s  a n d  u n d u e  
p r o l o n g a t i o n  of l a rva l  per iod.  I n  m a n y  cases, ha l f -g rown  
l a rvae  s u r v i v e d  e v e n  u p  to  118 days ,  w h e n  t h e  e x p e r i m e n t  
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was  d i scon t inued .  A m o n g  ' non -e s sen t i a l '  a m i n o  acids,  
g lyc ine-def ic iency  r e su l t ed  in  t o t a l  m o r t a l i t y  of l a rvae ,  
whi le  in  o t h e r  cases fewer  l a r v a e  b e c a m e  a d u l t s  in longer  
t ime ,  as c o m p a r e d  w i t h  n o r m a l  la rvae .  Omiss ion  of a n y  
one ' e s sen t i a l '  a m i n o  acid m a d e  t h e  d ie t  en t i r e ly  u n s u i t -  
ab le  for  a p o s y m b i o t i c  i nd iv idua l s  since,  in  a l m o s t  all  
cases,  no  or  v e r y  few l a rvae  b e c a m e  adu l t s .  I t  is t he re fo re  
e v i d e n t  t h a t  t h e  yeas t - l ike  mic ro -o rgan i sms  s u p p l y  in 
v a r y i n g  a m o u n t s  a l m o s t  al l  t h e  t e n  ' e s sen t i a l '  a n d  m o s t  
of t he  ' non -e s sen t i a l '  a m i n o  acids.  

The  p r e s e n t  examp le  of t h e  phys io logy  of s y m b i o t e s  is 
p r o b a b l y  t h e  f i rs t  of i t s  t y p e  where  i n t r ace l l u l a r  micro-  
o r g a n i s m s  h a v e  been  s h o w n  to  p l a y  a n  i m p o r t a n t  role in  
t h e  a m i n o  acid r e q u i r e m e n t  of a n  insect .  A p o s y m b i o t i c  
cond i t i on  is, however ,  k n o w n  to  cause  h i g h e r  m o r t a l i t y  in  
Coptosoma*, Triatoma ~, a n d  Rhodnius 6, or  to  p roduce  
a d d i t i o n a l  d i e t a r y  d e m a n d s  for v i t a m i n s  of B - c o m p l e x  in 
Lasioderma 1 a n d  Oryzaephilus ~. T6TH s ha s  d e m o n s t r a t e d  
f ixa t ion  of n i t r o g e n  in t he  h o s t  b o d y  b y  mic robes  f r o m  
a t m o s p h e r e ,  or  f rom n i t r o g e n o u s  was t e  p r o d u c t s  s u c h  as 
ur ic  acid.  

The  full  de ta i l s  of t he  i n v e s t i g a t i o n  will be  p u b l i s h e d  
e lsewhere  in due  t ime .  
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Rdsum~ 

Les a u t e u r s  o n t  soumis  des  l a rves  de  Stegobium pani- 
ceum L. k u n  r6gime c o n t e n a n t  s e u l e m e n t  des acides  
amines .  Ils o n t  aussi  cons t a t~  e x p 6 r i m e n t a l e m e n t  que  la 
levure ,  de  m~me  que  les s y m b i o n t e s  in t r ace l lu la i r e s  four-  
n i s sen t  des  acides  a m i n e s  en  q u a n t i t ~ s  v a r i a b l e s  se lon 
l ' h6 te .  

Some Etiological  Factors in the Production 
of Malignant  Melanoma 

GHADIALLY a n d  BARKER 1 h a v e  found  t h a t  t he  me lano-  
t i c  t u m o u r s  p r o d u c e d  in h a m s t e r  sk in  b y  r e p e a t e d  appl i -  
ca t ions  of 9 : 1 0  d i m e t h y l  1 :2  b e n z a n t h r a c e n e  ar ise  f rom 
a n e t w o r k  of m e l a n o c y t e s  s u r r o u n d i n g  some of t he  pilo-  
sebaceous  follicles. I t  is well  k n o w n  t h a t  chemica l  ca rc in -  
ogens  p e n e t r a t e ,  a c c u m u l a t e ,  a n d  pe r s i s t  in  h a i r  follicles 
for  a cons ide rab le  per iod  of t i m e  a n d  t h a t  a n  ear ly  effect  
of ca rc inogenic  ac t ion  is d i s r u p t i o n  of sebaceous  g l ands  ~. 
I t  would  the re fo re  a p p e a r  t h a t  t h e  pecu l i a r  d i s t r i b u t i o n  of 
m e l a n o c y t e s  in  t h e  h a m s t e r  sk in  p laces  t he se  cells in a 
m o s t  v u l n e r a b l e  pos i t ion  for  a t t a c k  b y  t he  carc inogen .  
T h e  f ac t  t h a t  s imi la r  n e t w o r k s  h a v e  h i t h e r t o  n o t  been  ob-  
s e r v e d  in  m o u s e  a n d  r a b b i t  sk in  exp la ins  w h y  h a m s t e r s  
a re  so p r o n e  to  t he  d e v e l o p m e n t  of m e l a n o t i c  t u m o u r s  
whi le  mice  a n d  r a b b i t s  are  not .  

M a n y  la rge  m e l a n o t i e  n e t w o r k s  also s u r r o u n d  t h e  
coarse  h a i r  p r o d u c i n g  g i a n t  p i losebaceous  follicles s i t u a t e d  
in t he  c o s t o v e r t e b r a l  spo t  of t he  h a m s t e r .  R e p e a t e d  p a i n t -  
ing of t h e  c o s t o v e r t e b r a l  spot ,  howeve r ,  d id  n o t  p roduce  
m e l a n o t i c  t u m o u r s  in  t h e  spo t  itself,  t h o u g h  m a n y  such  
t u m o u r s  a p p e a r e d  in t h e  s u r r o u n d i n g  sk in  1. The  m o s t  
l ike ly  e x p l a n a t i o n  of t h i s  p h e n o m e n o n  is t h a t  t he  carc in-  
ogen  was  r a p i d l y  f lushed  o u t  b y  t h e  sec re t ion  f rom these  
large  s ebaceous  g lands .  

Whole mount of hamster shin showing network of dendritic melano- 
cytes surrounding pilosebaceous follicles in the region just above 

and around sebaceous glands. Haematoxylin aud eosin × 137 

O u r  e x p e r i m e n t s  on  t h e  h i s togenes i s  of t h e  h a m s t e r  
m e l a n o m a  1 sugges t  t h a t  a close a s soc ia t ion  be tween  
m e l a n o c y t e s  a n d  t h e  p i losebaceous  follicles p r o d u c i n g  fine 
h a i r  m a y  be  dange rous ,  whi le  a n  a s soc ia t ion  be tween  
m e l a n o c y t e s  a n d  large p i losebaceous  follicles p roduc ing  
large coarse  h a i r  m a y  n o t  be so dange rous .  I n  m a n  a close 
assoc ia t ion  b e t w e e n  a large col lec t ion  of m e t a n o c y t e s  and  
p i losebaceous  a p p a r a t u s ,  s imi la r  to  t h a t  seen  in  the  
h a m s t e r ,  does  n o t  occur  in  n o r m a l  sk in  b u t  is somet imes  
seen in naevi .  T h e  h a i r y  mole  of m a n ;  a well  recognised 
c l in ical  en t i t y ,  m a y  be  cons ide red  mo rp h o l o g i ca l l y  s imilar  
in  c e r t a i n  respec t s  to  t h e  c o s t o v e r t e b r a l  spo t  of the  
h a m s t e r  for  in b o t h  these  s i tes  we f ind  large  coarse  hairs,  
large sebaceous  g lands ,  a n d  a b u n d a n t  me lanocy te s .  Since 
t h e  c o s t o v e r t e b r a l  spo t  is v e r y  r e s i s t a n t  to  t h e  ac t ion  of 
chemica l  ca rc inogens  one  m i g h t  suspec t  t h a t  t h e  same 
is p r o b a b l y  t r u e  in t h e  case of t h e  h a i r y  mole  of man.  
Cl inical  o b s e r v a t i o n  s u p p o r t s  t h i s  idea  for  m a l i g n a n t  
c h a n g e s  v e r y  r a r e ly  occur  in  t h e  h a i r y  mole  s . 

I t  is n o w  genera l ly  accep t ed  t h a t  w h e n  a m a l i g n a n t  
m e l a n o m a  ar ises  in a mole  or  in  n o r m a l  h u m a n  sk in  i t  is 
f r om m e l a n o c y t e s  a t  t h e  d e r m o - e p i d e r m a l  j unc t i on .  In 
t h i s  pos i t ion  u l t r a v i o l e t  l i gh t  in t h e  fo rm of so lar  r ad i a t i on  
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