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cl¢-acetate Incorporation into Carcass and Liver Fat ty Acids in Hypothalanfic Obese Mice and Controls 

Nonfasted 
Nonfasted 
Fasted 
Fas ted  

Nutritional Status Type * 
Body  Veeigh t 

g 

Obese 
Nonobese 

Obese 
Nouobese 

t 

54.7 :k 5.7 
34.0 ~ 1.3 
59.8 -I- 6.6 
28-1 + 2-0 

Liver  "~Veigh t 
g 

2-228 J_ 0-78 
1.875 i 0.06 
2"965 _tz 0-40 
1.810 ~ 0-11 

C 14- Incorporation 

Total { Carcass 

1266 ~- 236 930 i 32 
3705 -I- 561 318 4- 17 

23t  4- 69 205 zt= 28 
249 q- 23 187 -~- 42 

laver 

384 ::~ 43 
52 ~ 17 
42 ~ 13 
27=t=6 

* 8 an ima l s  of each type .  Incorpora t ion  is expressed  as pe rcen tage  counts  r e t a i n e d  x 10 a. 

t h a l a m i c  o b e s i t y  h a s  s ince b e e n  a c h i e v e d  in miceL  I t  
was  t h e r e f o r e  logical  to  r e p e a t  t h e  m o s t  i n f o r m a t i v e  
l ipogenes is  e x p e r i m e n t  u s ing  h y p o t h a l a m i c  h y p e r p h a g i c  
mice r a t h e r  t h a n  ra t s ,  to  c h e c k  t h a t  t h e  c h a r a c t e r i s t i c s  
p r e v i o u s l y  d e s c r i b e d  were  t y p i c a l  of t h e  s y n d r o m e  i tsel f  
a n d  n o t  l i m i t e d  t o  one  species .  

S i x t e e n  4 m o n t h  o ld  I ema le  mice  were  used,  T h e  ex -  
p e r i m e n t a l  a n i m a l s  were  8 h y p o t h a l a m i c  obese  swiss 
mice,  w e i g h i n g  f rom 50 to  65 g a n d  t h e i r  u n o p e r a t e d  con-  
t rois ,  w e i g h i n g  27 to  36 g. T h e  obese  a n i m a l s  h a d  b e e n  
o p e r a t e d  a c c o r d i n g  to  t h e  p r o c e d u r e  de sc r ibed  p rev i -  
ous lyL  T h e  obese  mice  used  in t h e  " n o n - f a s t e d "  exper i -  
m e n t  h a d  b e e n  o p e r a t e d  4 m o n t h s  p r e v i o u s l y  a n d  were  
p u t t i n g  w e i g h t  o n  s lowly.  T h e  obese  mice  used  in t h e  
" f a s t e d "  (16 h fas t )  e x p e r i m e n t  h a d  b e e n  o p e r a t e d  1 
m o n t h  p r e v i o u s l y  a n d  were  s t i l l  p u t t i n g  on  w e i g h t  
r ap id ly .  (Thus ,  t h e  d e m o n s t r a t e d  fa i lu re  to  d e m o n s t r a t e  
a n  i nc r ea sed  a c e t a t e  i n c o r p o r a t i o n  in  t h e  f a s t e d  s t a t e ,  
c o n t r a s t i n g  w i t h  t h e  p i c t u r e  in t h e  fed s t a t e  cou ld  n o t  
be a t t r i b u t e d  to  t h e  f a s t e d  a n i m a l s  b e i n g  in a less 
" d y n a m i c "  f o r m  of obes i ty%) All  mice  were  m a i n t a i n e d  
in i n d i v i d u a l  cages,  in a n  a i r - c o n d i t i o n e d  r o o m  a n d  were  
fed P u r i n a  L a b o r a t o r y  Chow ad libitum. T h e  a n i m a l s  
were  i n j e c t e d  w i t h  0-5 c m  3 of sa l ine  s o l u t i o n  c o n t a i n i n g  
0-075 m g  of C14-ca rboxy l - l abe led  a c e t a t e  c o n t a i n i n g  
1 5 0 0 0 0 0  c p m  in t he  case  of t h e  obese  an ima l s ,  150000 
c p m  in t h e  case  of t h e  n o n o b c s e .  T h e y  were  k i l led  ha l f  
an  h o u r  l a t e r  a n d  t h e  p r o c e d u r e  p r e v i o u s l y  d e s c r i b e d  3 
was  fo l lowed to  i so la te  t he  l iver  a n d  ca rcass  f a t t y  ac ids  
a n d  c o u n t  t h e  r a d i o a c t i v i t y .  R e s u l t s  were  exp re s sed  in  
p e r c e n t  c o u n t s  r e t a i n e d  m u l t i p l i e d  b y  103. 

F r o m  t h e  d a t a  in  t h e  t ab l e ,  i t  is r e a d i l y  a p p a r e n t  t h a t  
t h e  fed  h y p o t h a l a m i c  obese  mice  i n c o r p o r a t e d  cons ide r -  
ab ly  more  a c e t a t e  i n t o  f a t t y  ac id  t h a n  t h e  n o n o b e s e  
( a p p r o x i m a t e l y  4 t i m e s  as m u c h ) .  L ipogenes i s  was  g r e a t e r  
b o t h  in t h e  ca rcass  (3 t imes )  a n d  in t h e  l iver  (over  7 
t imes) .  On  t h e  o t h e r  h a n d ,  in t h e  f a s t ed  s t a t e ,  t o t a l  in-  
c o r p o r a t i o n s  were  n o t  s i g n i f i c a n t l y  d i f f e r en t  b e t w e e n  
obese  a n d  n o n o b e s e  mice.  Carcass  l ipogenes i s  was  s i m i l a r  
in  obese  a n d  n o n o b e s e  mice.  T h e r e  was  some  d i f fe rence  
b e t w e e n  l ive r  i n c o r p o r a t i o n  in t h e  t w o  t y p e s  of an ima l s ,  
of b o r d e r l i n e  s ign i f i cance  (p < 0.05) as h a d  b e e n  obs e rv -  
ed in t h e  h y p o t h a l a m i c  obese  ra ts .  T he  s ign i f i cance  of 
t h i s  s l i gh t  r e s idua l  d i f ference ,  n o t  d e m o n s t r a t e d  b y  
i so la t ed  l ive r  slices ~ is obscure ,  b u t  is m o s t  p r o b a b l y  
r e l a t e d  to  t h e  d i f fe rences  in  l iver  w e i gh t s  b e t w e e n  obese  
a n d  n o n o b e s e  a n i m a l s .  A c t u a l l y ,  if l i ve r  i n c o r p o r a t i o n  
is e x p r e s s e d  on  t h e  bas i s  of c o u n t s  pe r  g r a m ,  t he  c o u n t s  
in  t h e  obese  mice  are  i den t i ca l  to  t hose  in t h e  n o n o b e s e .  
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I n c i d e n t a l l y ,  i t  is of i n t e r e s t  to  no t e  t h a t  t h e  l ivers  of 
t h e  obese  mice  used  in t he  " f a s t i n g "  e x p e r i m e n t  were  
l a rge r  t h a n  t hose  of t he  g r o u p  used  in t h e  " n o n f a s t e d "  
e x p e r i m e n t .  T h e  f o r m e r  h a d  been  in a s t a t e  of " d y n a m i c "  
o b e s i t y  ( rap id  w e i g h t  gains) ,  whi le  t h e  l a t t e r  h a d  g a i n e d  
w e i g h t  m o r e  s lowly.  T h e  a n i m a l s  of b o t h  g r o u p s  were  of 
s i m i l a r  ove r - a l l  size. F u r t h e r m o r e ,  l i ve r  w e i g h t  is v e r y  
s e n s i t i v e  to  t h e  n u t r i t i o n a l  s t a t u s  a n d  was  m o s t  p r o b a b l y  
d e c r e a s e d  s o m e w h a t  b y  t he  16 h fast .  Th i s  f i nd ing  wou ld  
t e n d  to  i n d i c a t e  t h a t  t h e  inc rease  in l ive r  w e i g h t  en-  
c o u n t e r e d  in v a r i o u s  f o r m s  of e x p e r i m e n t a l  o b e s i t y  1 is 
p r o b a b l y  r e l a t ed ,  a t  l e a s t  in  p a r t ,  t o  t h e  h y p e r p h a g i a  
r a t h e r  t h a n  t o  t h e  excess  w e i g h t  as such .  

T h e  r e su l t s  p r e s e n t e d  he re  on  l ipogenes i s  c o n f i r m  t h a t  
t h e  r e su l t s  p r e v i o u s l y  o b t a i n e d  on  h y p o t h a l a m i c  h y p e r -  
p h a g i c  r a t s  a re  g e n e r a l l y  va l i d  for  h y p o t h a l a m i c  h y p e r -  
p h a g i a  in o t h e r  species .  T h e y  t h u s  c o n f i r m  t h e  s u g g e s t i o n  
t h a t  t h i s  s y n d r o m e  is of " r e g u l a t o r y "  r a t h e r  t h a n  " m e t a -  
b o l i c "  n a t u r e .  

J.  M A Y E R  a n d  C L A U D I N E  Y .  Z IGHERA 

Department o/ Nutrition, Harvard School o[ Public 
Health, Boston, Mass., April 18, 1955. 

Zusammen[assung 
Bei  M/~usen u n d  R a t t e n  m i t  h y p o t h a l a m i s c h e r  F e t t -  

s u c h t  b e o b a c h t e t  m a n  bei  F f i t t e r u n g  ad libitum ver -  
m e h r t e  F e t t b i l d u n g ,  die zu r t i ckgeh t ,  w e n n  m a n  die 
Tiere  h u n g e r n  1-Xsst. Diese  B e f u n d e  lassen  au f  e inen  
~, regula tor ischen ~ u n d  n i c h t  (~metabol i schen  5, C h a r a k t e r  
d ieser  F e t t s u c h t  schl iessen .  

x j .  MAYER, Proc.  I I I r d  h t e r n a t .  Nu t r i t i on  Congr.,  Voeding  Ia, 
62 (1955). - N. 13. MARSHALL and J. MAYER (to be published). 

Pal~ontologie et experimentation 

C o n t r e  les h y p o t h e s e s  v o u l a n t  e x p l i q u e r  p a r  des  
a c t i o n s  m 6 c a n i q u e s  la  m o r p h o g 6 n i e  d e n t a i r e ,  il 6 t a i t  faci le  
de  t r o u v e r  des  a r g u m e n t s ;  e n  pa r t i cu l i e r ,  l ' ex i s t ence  de  
d e n t s  de fo rme  n o r m a l e ,  b ien  q u ' h 6 t 6 r o p i q u e s  ou q u ' i m -  
p l a n t 6 e s  de t r a v e r s ,  p o u v a i t  ~tre invoqu~e .  Des fa i t s  de  
m 6 m e  ordre  o n t  pu  ~tre  p r o v o q u ~ s  grace  A des c u l t u r e s  de  
t i ssus .  D6jA, GLASSTONE 1, e n  e x p l a n t a n t  des  g e r m e s  de 
d e n t s  de R a t ,  a v a i t  p r o u v ~  que  la  f o r m a t i o n ,  la  f o r m e  e t  
le n o m b r e  des  cusp ides  n ' 6 t a i e n t  d 6 t e r m i n 6 s  que  p a r  des  
f a c t e u r s  e n d o g ~ n e s  ~. VERNEa a m o n t r 6  que  des  g e r m e s  
d e n t a i r e s ,  pr61ev6s su r  des  e m b r y o n s ,  6 v o l u a i e n t  a v e c  

x A. H. GLASSTONE, Dent. Re¢. 1938. 
En  1940, A. G. LAPCHINSKY e t  A.A.  MAUNOVSKY* r6ussissaient  

6ga lement  ~ ob ten i r  des molaires  ou des ineis ives ,  d ' appa rence  nor- 
male ,  ell p rd levan t  des germes  de ra t  ou de ch ien  et  en les ins6rant ,  
soi t  dans  une au t re  r6gion des m~choires ,  soi t /~ ]a surface du  f6mur. 

a j .  VERNI~, Rev. odontol. 6~¢, 55 (1942), 
4 A. G, LAPCHINSKY e t  A. A, MALINOVSKY, C. r. Acad.  Sci. 

U.R.S.S. 26, 7'22 (1940); 29, 268 (1940). 
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f o r m a t i o n  de cusp ides  n o r m a l e s  en  fo rme ,  n o m b r e  c t  
a r r a n g e m e n t .  Cela  d 6 m o n t r a i t  que  la  m o r p h o g 6 n ~ s e  des  
d e n t s  n ' 6 t a i t  p a s  r6gl6e p a r  des  a c t i o n s  m 6 c a n i q u e s ;  ce la  
d 6 m o n t r a i t ,  de plus ,  le p o u v o i r  i n d u c t e u r ,  d i f f6renc ia-  
t eur ,  des  a d a m a n t o b l a s t e s .  

D ' a u t r e  p a r t ,  u n e  o b s e r v a t i o n  de PETIT e t  BUDKER 
m o n t r e  que  le s y s t 6 m e  n e r v e u x ,  qui ,  a i l leurs ,  j oue  le r61e 
d ' i n d u c t e u r  (exp6r iences  de LOCATELLI), p e u t  i n f lue r  su r  
ta  m o r p h o l o g i e  d e n t a i r e ;  elle es t  r e l a t i v e  a u x  ~den t s  
cutan6es,~ v i s ib les  su r  la  p e a u  des  e m b r y o n s  de c e r t a i n s  
s~laciens  (Carcharinus e tc . ) ;  ces d e n t s  s o n t  des  sp icu les  
d i f f6 ran t ,  p a r  l eur  f o r m e  e t  l eu r  ta i l le ,  de c e u x  qu i  
c o n s t i t u e n t  le r e v 6 t e m e n t  du  co rps ;  or  elles se t r o u v e n t  
e x c l u s i v e m e n t  au  n i v c a u s  de d6p r e s s i ons  6pith61iales d o n t  
le f ond  es t  occup6  p a r  u n  o r g a n e  sensor ie l .  

Le r61e du  s y s t ~ m e  n e r v e u x  p a r M t  ici c o m p a r a b l e  
celui  qu ' i l  j oue  auss i  d a n s  le cas  des 6cai l les  de la  l igne 
l a t6 ra le  des po i s sons .  

Cela ne c o n t r e d i t  p a s c e  fa i t  i n d i q u 6  p a r  P~ABAUDt, ~t 
s avo i r  que  la  gen~se e t  la l oca l i s a t i on  des zones  de calcif i-  
c a t i o n  s o n t  li6es ~k la  r ~ p a r t i t i o n  d u  r~seau  v a s c u l a i r e  
( s u i v a n t  un  p r i n c i p e  b ien  expos6  p a r  L~,~ICI-IE). 

T o u t  ce la  m o n t r e  l ' i m p o r t a n c e  des  o r g a n i s a t e u r s ,  des  
i n d u c t e u r s ,  en  m o r p h o g 6 n ~ s e  d e n t a i r e ,  ce qu i  p e r m e t  
d ' i n t e r p r & t e r  de fagon  s imp le  c e r t a i n s  fa i t s  pa l6on-  
to log iques  ou  a n a t o m i q u e s  ~. 

On  sa l t  que  les c a r n i v o r e s  se d i s t i n g u e n t  n o n  s e u l e m e n t  
p a r  la  f o r m e  de  leurs  c a r na s s i 6 r e s  m a i s  e n c o r e  p a r  l eu r  
p lace  d a n s  la  s6rie d e n t a i r e ;  p a r m i  les c r6odon te s ,  les 
Acreodi (Arctocyon, Pachyaena) n ' a v a i e n t  pa s  de ca r -  
nass i~res ,  les Pseudocreodi a v a i e n t  des  ca rnass i~ res  de 
fo~mule K = M~/M a (Hyaenodon, Proviverra) ou K = 
Mi/M~ (Oxyaena, Palaeonictis) e t  les Eucreodi (Viver- 
ravus, Miaeis) r 6 a l i s a i e n t  ddj/~ la  d i s p o s i t i o n  des  ca rn i -  

ores  ac tue l s ,  K = P , / 3 f  1. P o u r  c e t t e  r a i son ,  on  a d i t  
que  seuls  les Eucreodi a v a i e n t  p u  d o n n e r  n a i s s a n c e  
ces de rn ie r s .  I1 p a r a t t ,  au  c o n t r a i r e ,  poss ib le  d ' e x p l i q u e r  
le g l i s s e m e n t  de la ca rnass i~ re  vers  l ' a v a n t  p a r  u n e  
m o d i f i c a t i o n  du  c h a m p  d ' a c t i o n  d ' u n  i n d u c t e u r .  De 
m S m e  p o u r r a i t  s ' e x p l i q u e r  p o u r q u o i  la  ca rnass i~ re  elle- 
mSme,  qu i  t y p i q u e m e n t  es t  m i - c o u p a n t e ,  m i - b r o y e u s e ,  
pe rd ,  d a n s  c e r t a i n s  cas,  so i t  sa  p a r t i e  t r a n c h a n t e ,  soi t  sa  
p a t t i e  t ube rcu l6e .  

Les p r i m a t e s  f o u r n i s s e n t  d ' a u t r e s  exemple s .  Chez les 
a n t b r o p o m o r p h e s ,  la  p r 6 m o l a i r e  a n t 6 r i e u r e  t e n d  g res-  
s e m b l e r  t a n t & t  k une  can ine ,  t a n t 6 t  A une  mola i re .  Au  
sein m ~ m e  d ' u n e  esp~ce,  il y a des  v a r i a n t e s ,  a ins i  le 
j e u n e  n 6 a n d e r t h a l i e n  d u  M o u s t i e r  a u n e  c a n i n e  sup6-  
r i eu re  qu i  t e n d  ~ r e s s e m b l e r  /~ une  p r 6 m o l a i r e  e t  d e s  
p r6mo la i r e s  qu i  t e n d e n t  ~ ~tre  m o l a r i f o r m e s .  Ces e x e m -  
ples de c o n v e r g e n c e s  m o r p h o l o g i q u e s  e n t r e  d e n t s  voi-  
s ines s o n t  n o m b r e u x :  c an i ne s  inc i s i fo rmes  des  16muriens  
e t  des  r u m i n a n t s ,  c a n i n e s  p r 6 m o l a r i f o r m e s  des  Sag- 
hatherium, m o l a r i s a t i o n  des  p r 6 m o l a i r e s  de  n o m b r e u x  
types ,  Les  a c t i o n s  i n d u c t r i c e s  p e r m e t t e n t  d ' e n v i s a g e r  
a i s ~ m e n t  la  r6ve r s ib i l i t 6  de  l ' 6 v o l u t i o n  de c e r t a i n s  
dfitails. 

La  possess ion  de t e c h n i q u e s  r~cen tes  p e r m e t t a n t  des 
cu l tu re s  d ' o r g a n e s  *, e t  n o n  p lus  de s imp les  c u l t u r e s  in-  

c o o r d o n n 6 e s  c o m m e  celles de CARREL, p e r m e t  d ' e s p 6 r e r  
la  r e p r o d u c t i o n  e x p 6 r i m e n t a l e  de Ia i t s  de  ce t  o rdre .  II 
e s t  c t ass ique  qu ' i l  y a, chez  le j e u n e  veau ,  des  g e r m e s  des 
inc i s ives  sup6 r i eu re s  qu i  n ' a b o u t i s s e n t  pa s  e t  m a n q u e n t  
chez  l ' a d u l t e ,  qu ' i l  y a, chez  les e m b r y o n s  de m y s t a c o -  
c~tes,  des r u d i m e n t s  de den t s ,  p a r t i e l l e m e n t  calcifi6s, 
qu i  d i s p a r a i s s e n t  a v a n t  ia  na i s sance ,  que ,  chez  les 
6den tds  (Orycteropus etc.) ,  il y a a v o r t e m e n t  des  d e n t s  de 
lair ,  que  ccl les-ci  ne  s o n t  j a m a i s  f o n c t i o n n e l l e s  chez  les 
i n s e c t i v o r e s  e t  les ch6 i rop tSres ,  t a n d i s  que  ta seconde  
d e n t i t i o n  a v o r t e  chez  les o d o n t o c ~ t e s  qu i  c o n s e r v e n t  
t o u t e  la vie l eurs  d e n t s  lac t6ales .  I1 s e ra i t  t r~s  i n t 6 r e s s a n t  
si, p a r  la c u l t u r e  de ge rmes  vou6s  h l ' a t r o p h i e ,  l ' on  re- 
c o n n a i s s a i t  q u ' u n  te l  f a c t e u r  p e u t  a c t i v e r  l eu r  d6ve loppe -  
mer i t .  D ' a u t r e s  essa is  s e r a i e n t  ~ fa i re  e n  m o d i f i a n t ,  so i t  
in  vivo l ' i n d u c t i o n  n e r v e u s e  ou l ' i r r i g a t i o n  s a n g u i n e  
(don t  on  s a l t  les r e l a t i o n s  a v e c l a  ca lc i f i ca t ion) ,  soit ,  in 
vivo, l ' a p p o r t  d ' h o r m o n e s  ( c o m m e  l ' a  fai t ,  m ~ m e  in utero, 
VERA DANTCHAKOFF). 

On sa l t  que l  p e u t  8 t re  le r61e i n d u c t e u r  d ' u n e  h o r m o n e ,  
cel le-ci  p o u v a n t  ~t re  l ' i n d u c t e u r  de  sa  p r o p r e  g l a n d e  
s6cr6t r ice  (Xa¢OLFF) OU i n h i b e r  le d 6 v e l o p p e m e n t  d ' u n  
o r g a n e  (ac t ion  de  l ' h o r m o n e  m~le  su r  le c a n a l  de 
M/JLLER). On sal t ,  d ' a u t r e  p a r t  l eu r  r6te  m o r p h o g 6 n 6 -  
t i q u e ;  l ' i n f l u e n c e  des h o r m o n e s  m~les  es t  r e s p o n s a b l e  
des c a r a c t b r e s  sexue l s  s e c o n d a i r e s  te ls  que  la  p u i s s a n t e  
c a n i n e  des  g r a n d s  a n t h r o p o m o r p h e s .  

Or  il y a lg u n e  q u e s t i o n  c a p i t a l e  r e l a t i v e m e n t  a u x  
or ig ines  de l ' h o m m e .  Celui-ci  p e u t - i l  ou n o n  d e s c e n d r e  
d ' u n  a n c 6 t r e  /k c a n i n e s  s a i l l a n t e s  du  t y p e  des  a n t h r o p o -  
m o r p h e s  ac tue l s .  I1 s e m b l e  qae ,  les h o r m o n e s  ne  p o u v a n t  
agi r  q u ' k  p a r t i r  d ' u n  c e r t a i n  seuil ,  une  s imp le  v a r i a t i o n  
e n d o c r i n i e n n e  a i t  p u  e n t r a i n e r  une  ~ v o l u t i o n  en  sens 
i nve r se  de celle qu i  a v a i t  a b o u t i  au  t y p e  ~ g r a n d e s  
c a n i n e s ;  a u t a n t  que  Ies d o n n 6 e s  pa l6on to log iques ,  t r~s 
f r a g m e n t a i r e s ,  du  F a y o u m  p e u v e n t  8 t re  i nvoqu~es ,  les 
p r e m i e r s  a n t h r o p o m o r p h e s  a v a i e n t  des c an ine s  n o n  
sa i l l an tes .  

VAlV WAGENEN et  t~[URME 1, ~ l ' a ide  de p r o p i o n a t e  de 
t e s t o s t 6 r o n e ,  o n t  a v a n c ~  d ' u n  a n  l ' 6 r u p t i o n  de la  c a n i n e  
d ' u n  m a c a q u e ;  or, a g i s s a n t  g u n  s t a d e  d i f f6rent ,  le m 0 m e  
f a c t e u r  p o u r r a i t  f o r t  b i e n  e n t r a i n e r  u n  c h a n g e m e n t  de 
ta i l le .  

D ' a u t r e s  espoi rs  s o n t  pe rmis .  E n  cffet ,  s p o n t a n 6 m e n t ,  
sous l ' i n f l uence  de f a c t e u r s  n o n  enco re  ana lys6s ,  les 
6 b a u c h e s  p e n t a d a c t y l e s  e m b r y o n n a i r e s  (pa le t tes )  des 
m e m b r e s  d u  c h e v a l  p o u v e n t  d o n n e r  les do ig t s  I I  e t  IV  
que  pos s~da i t  son  ancS t r e  t r i d a c t y l e  ( type  Hipparion ou 
m i e u x  Protohippus)2; on  p e n t  d o n c  esp6re r  o b t e n i r  
s y s t 6 m a t i q u e m e n t ,  grgce g u n  s t i m u l a n t  appropr i6 ,  le 
d ~ v e l o p p e m e n t  de te l s  do ig ts .  E t  la r e m a r q u e  v a u t  p o u r  
t o u t  o r g a n e  d o n t  l ' 6 b a u c h e  e m b r y o n n a i r e  es t  conserv6e .  
On  n ' o u b l i e r a ,  d ' a i l l eu r s ,  pa s  qne ,  si  pa r fo i s  u n  m e m b r e  
t r i d a c t y l e  de t y p e  t f i ppa r ion  se d6ve loppe ,  pa r fo i s  aussi  
les p h a l a n g e s  ou  m 6 t a p o d i a u x  s u r n u m 6 r a i r e s  ne  corres-  
p o n d e n t  n u l l e m e n t  au  t y p e  a n c e s t r a l .  BOAS a ( 1 9 1 7 ) a  
f igur6 des  e x e m p l e s  off la  p o l y d a c t y l i e  d u  c h e v M  est  
a b s o l u m e n t  m o n s t r u e u s e .  

E,  PATTE 

1 ET. RABAUD, Rev. odontol. Sept. Oct. ag, 611 (1937). 
Darts le cas des anomalies dentaircs, DIEULAF1~ et HF:Rr'Ir~ a 

observent qu'elles peuvcnt &trc soit isol~es, soit paires et sym~triques, 
soit na~me repr~sent6es au niveau des dents homologues des 2 m.a- 
ehoires; ees auteurs ont expliqu6 le fait par une action simultan6e 
sur plusieurs 6.bauches f inn moment donn6 du ddveloppement; on 
peut imaginer, avec autant de vraisemblanee, l'influence d'inducteurs. 

a DIE13LAF~ et HERI'IN, Anatomie de la bouche et des dents (Paris, 
Bailli&re 1928). 

4 Travaux du Professeur ETmNNE WOLSF, de Strasbourg. 

Inst i tut  de Gdologie et d'Anthropologie prdhistorique, 
Poitiers, le 7 julia t955, 

1 M. VAX WAGENEN" et G. HURME, Proc. Soc. exper. Biol. Med. 
U.S.A. 7a, 296 (1950). 

2 Des faits analogues sont signalds chez les artiodactyles (moutoo, 
pore). 

a j .  E. V. Boas, Zool. Jb., Abt. Anat. Ontogenie 40, 49 (19t7); 
Kgl. Veterinaer og Landbohojkole, Aarskrift I922, 66. 
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S u m m a r y  

Since  t h e  m o r p h o g e n e s i s  of t e e t h  is ru led  b y  o rgan ize r s  
( induc to r s )  t h e  c h a n g e  of pos i t i on  of one  of t h e m  could  
h a v e  b r o u g h t  a b o u t  a n  e v o l u t i o n  of t h e  d e n t u r e  such  as 
is f o u n d  in t h e  C r e o d o n t i a  a n d  Carn ivo res .  Modern  
t e c h n i q u e s  of o r g a n  c u l t i v a t i o n  will  p e r h a p s  solve  some  
o t h e r  p a l e o n t o l o g i c a l  p r o b l e m s  ( r e a p p e a r a n c e  of t e e t h  
whose  g e r m s  m i s c a r r y ,  m o d i f i c a t i o n  of t h e  size of t h e  
can ines ,  w h i c h  would  p e r m i t  us to  suppose  a ce r t a in  
r eve r s ib i l i t y ) .  

P R O  E X P E R I M E N T I S  

Sharpening of Knives for Ultramicrotomy 

U l t r a t h i n  t i s sue  s e c t i o n i n g  for  e l e c t r o n  m i c r o s c o p y  
d e m a n d s  a m o n g  o t h e r  t h i n g s  a c u t t i n g  edge of v e r y  
h i g h  q u a l i t y .  T h e  b e s t  edges  are  u p  to  t h e  p r e s e n t  un-  
d o u b t e d l y  o b t a i n e d  b y  h a n d p o l i s h i n g  razor  b lades  1, b u t  
t h i s  m e t h o d  h a s  some  de f in i t e  d r a w b a c k s .  In  o rde r  to  
o b t a i n  b e t t e r  a n d  m o r e  r e p r o d u c i b l e  s h a r p e n i n g  re su l t s  
we h a v e  i n v e s t i g a t e d  seve ra l  k inds  of kn i fe - s tee l  and ,  
f u r t h e r m o r e ,  w o r k e d  o u t  a specia l  s h a r p e n i n g  m e t h o d .  

The  s tee l  in o r d i n a r y  m i c r o t o m e  k n i v e s  a n d  r azo r  
b l ades  is n o t  p a r t i c u l a r l y  s u i t a b l e  for  u l t r a m i c r o t o n l e  
kn ives .  T h e  r e a s o n  for  t h i s  is f i r s t ly  t he  r i chness  in v e r y  
h a r d  i ron  ca rb ide  pa r t i c l e s  wh ich  s o m e t i m e s  are  w r e n c h -  
ed  o u t  of t h e  m a r t e n s i t e  d u r i n g  t h e  s h a r p e n i n g  a n d  t h u s  
spo i l ing  t h e  edge.  Secondly ,  t h e  lack  of co r ros ion  
r e s i s t a n c e  m a k e s  i t  i n lposs ib le  to  use a knife  for s ec t ion -  
ing for  more  t h a n  a couple  of hours .  

T e s t i n g  seve ra l  k i n d s  of s tee l  we h a v e  f o u n d  t h a t  a 
specia l  s tee l  c o n t a i n i n g  0.5 % c a r b o n  a n d  13 % c h r o m i u m  
is v e r y  s u i t a b l e  for our  p u r p o s e .  T h e  low c a r b o n  per-  
c e n t a g e  m a k e s  i t  poss ib le  to  o b t a i n  a s tee l  c o m p o s e d  
m a i n l y  of m a r t e n s i t e  w i t h  v e r y  few or  no  c a r b i d e  
pa r t i c les .  By  a specia l  h a r d e n i n g  process  a n d  b y  c a u t i o u s  
t e m p e r i n g  t h e  s teel  is g iven  a h i g h  h a r d n e s s  ( a b o u t  800 
Vicker  uni ts ) .  The  co r ros ion  r e s i s t a n c e  is v e r y  good 
w h i c h  is of v i t a l  i m p o r t a n c e .  (This  s tee l  is p r o d u c e d  b y  
t h e  Stee l  C o m p a n y  of U d d e h o l m . )  

Fig. 1. 

T h e  k n i v e s  of t h i s  specia l  s teel  a re  s h a r p e n e d  b y  a 
l a p p i n g  t e c h n i q u e  2, c a r r i ed  ou t  in two  p h a s e s  on a lap-  
p i n g  m a c h i n e .  T h i s  cons i s t s  of a c a s t  i ron  p l a t e  f ixed on  
a v e r t i c a l  ax is  a n d  r o t a t a b l e  a t  v a r i a b l e  speeds .  I n  t h e  
f i r s t  p h a s e  of l a p p i n g  a specia l  l a p p i n g  disc of c a s t  i ron  
is used,  t h e  surface  of w h i c h  is e x t r e m e l y  even  a n d  
s m o o t h  a n d  p r o v i d e d  w i t h  c i r cu l a r  g rooves  in o rde r  to  

1 F. SJ6S'rRAN~, J. Cell. Comp. Physiol. t~, 15 (1953). 
2 O, HALL/ON, Lab. Invest. (in press). 

p r e v e n t  s u c t i o n  of t h e  kni fe  (Fig. 1). I n  t h e  s e c o n d  p h a s e  
of  l a p p i n g  t h i s  c a s t  i ron  disc  is e x c h a n g e d  for  a m i r r o r  
g r ade  glass  p la te .  

Fig. 2. 

W h i l e  s h a r p e n u l g  t h e  kni fe  is m o u n t e d  in a specia l  
f i x tu re  t h a t  a lways  ho lds  t h e  kni fe  in t h e  s a m e  pos i t i on .  
T h e  f i x t u r e  is p r o v i d e d  w i t h  a p e r s p e x  b a c k  t h a t  is 
r e s t i n g  on  t h e  l ap p i n g  disc d u r i n g  t h e  s h a r p e n i n g  a n d  
so d e t e r m i n e s  t h e  beve l  ang le  (see Fig. 1). Fo r  l a p p i n g  
a g a i n s t  cas t  i ron t h e  f i x t u r e  gives  a beve l  ang le  of 30% 
"While l a p p i n g  a g a i n s t  glass t h e  knife  is m o v e d  t o  a 
f i x t u r e  t h e  b a c k  of w h i c h  is r e s t i n g  w i th  one  p o i n t  on  t h e  
glass  a n d  g iv ing  a beve l  a n g l e  of 50 ° (Fig. 2.} 

Before  l a p p i n g  a g a i n s t  cas t  i ron  a t h i n  l aye r  of a pas te ,  
c o n s i s t i n g  of c h r o m i u m  oxide  in oil is ca re fu l ly  r u b b e d  
in to  t h e  l a p p i n g  disc. T h e  disc is r o t a t i n g  a t  a b o u t  40 
r .p ,m.  T h e  knife  in i ts  f i x t u r e  is p l aced  w i t h  t h e  edge 
a g a i n s t  t h e  d i r e c t i o n  of r o t a t i o n  a n d  m o v e d  to  a n d  fro 
in r ad ia l  d i r ec t ion .  T h e  knife  is t u r n e d  o v e r  a t  i n t e r v a l s  
of a b o u t  15s,  T h e  face t  sur faces  o b t a i n e d  h a v e  a h igh  
eveness  a n d  s m o o t h n e s s .  

I f  t h e  kni fe  h a s  big  s c r a t c h e s  on  i t s  face ts  or if i t  h a s  
n o t  p r e v i o u s l y  b e e n  used  for  u l t r a m i c r o t o m y  we c a r r y  
o u t  a n  a d d i t i o n a l  l a p p i n g  a g a i n s t  c a s t  i ron  before  t h e  
p h a s e  j u s t  desc r ibed .  W e  t h e n  use a l a p p i n g  disc of t h e  
a b o v e  k ind  a n d  t h e  s a m e  f ix tu re  (i.e. t h e  beve l  ang le  is 
30°), To t h i s  disc  we a p p l y  a p a s t e  c o n s i s t i n g  of car-  
b o r u n d u m  w h i c h  gives a h i g h e r  r a t e  of m a t e r i a l  r e m o v a l  
b u t  a coa r se r  face t  sur face .  

Af te r  h a v i n g  c l ean ed  t h e  kn i fe  in  whi t e  sp i r i t s  a n d  
m o u n t e d  i t  in  t h e  s econd  f i x t u r e  t h e  l a p p i n g  a g a i n s t  
glass  is ca r r i ed  o u t  1. Fo r  t h i s  no  a b r a s i v e  is used,  on  t h e  
c o n t r a r y  i t  is c a r r i ed  o u t  in a 3 % s o d i u m  b i c a r b o n a t e  
s o l u t i o n  c o n t a i n i n g  one  d r o p  of d e t e r g e n t  pe r  25 ml,  T h e  
r o t a t i o n  v e l o c i t y  of t h e  glass  disc is a b o u t  10 r . p . m .  No  
p ressu re  is exerc i sed  on  t h e  knife  d u r i n g  s h a r p e n i n g  as 
t h e  f i x t u r e  is so b a l a n c e d  t h a t  i t s  w e i g h t  g ives  t h e  
a d e q u a t e  p ressure .  

L a p p i n g  a g a i n s t  glass  for  2 -3  rain g ives  f ace t  su r f aces  
of e x t r e m e  ev en es s  a n d  s m o o t h n e s s  a n d  a c o n t i n u o u s  
edge l ine  t h a t  is pe r f ec t l y  s t r a i g h t  a n d  u n i f o r m ,  T h e  
w i d t h  of t h e s e  f ina l  face t  sur faces  is 10-1.5 /~, w h i c h  is 
qu i t e  su f f i c ien t .  (The  i n spec t ion  of t h e  s h a r p e n i n g  r e su l t s  
is m a d e  in a d a r k f i e l d  mic roscope  w i th  a r e s o l v i n g  power  
of a b o u t  0-7 /* a n d  m a g n i f i c a t i o n  of 700 t imes . )  

1 "Lapping" is probably not the adequate term for this part of 
the sharpening since "lapping" signifies a removal of material and 
the glass phase implies very likely a smoothing out of the facets 
without any significant removal. However, the term "lapping" is 
used here for the sake of simplicity. 


