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cient for a practical representation of the differentiations 
of races and racial groups in mankind.  

(10) The acceptance of the zoological nomenclature  
by anthropologists on condition of a revision making it 
possible, to clearly express the differentiations of groups 
in mankind, is recommended.  

(11) In the Cercopithecoidea, Pongoidea and Homino- 
idea we may  distinguish three levels of highest elevation 
(protocatarrhine,  mesocatarrhine and kainocatarrhine 
level). Both mesocatarrhine and kainocatarrhine levels 
show besides the divergent  characters between Pon- 
gidae and Hominidae a lot of parallel traits of evolut ion 
in the sense of a common trend. Mostly they  may  be 
interpreted as correlatives of the increasing size and 
part ly of the convergent  functional  use by the position 
of the body. As within the main groups of hominids we 
realize in the Pongidae and the Hominidae the exist-  
ence of different parallel processes in evolution. In  
many groups of mammals  such a parallelism may  be 
explained by parallel mutat ions and parallel pressure 
of selection. 

(12) As HURZELER has shown, the proportions of the 
teeth in the documents  of Oreopithecus bambolii GERVAIS 
from the Upper Miocaen of Toscana (Italy) correspond 
to the typical  proportions of the Hominoidea. This fact 
and the differentiation of the dent i t ion show tha t  we are 
dealing with a form of focal importance for the phylo- 
geny of the Hominoidea. The earlier in terpreta t ion 
according to which Oreopithecus was regarded as a fore- 
runner or a kind of "missing l ink"  leading to the 
Cercopithecoidea is disproved by HORZELER. In  har- 
mony with his interpreta t ion we may  regard Oreopithecus 
as a representative of a family  of its own within the 
Hominoidea. 

(13) The protocatarrhine level and the mesocatarrhine 
level are both related by a common trend comprising not  
only the cerebralization, but  also other  t ransformations 
among which, because of the palaeontological docu- 

ments,  the form of the mandible and the differentiation 
of the molars are especially important .  Between the 
Hominidae and the JPongidae as central  families of 
jpongoidea and Hominoidea a strongly marked diver- 
gence of evolution exists in the structure of the limbs 
and of the pelvic girdle. The analysis of the anatomic  
structures shows tha t  in the case of man besides the 
characters of the progressive evolut ion to a bipedal 
position simultaneously other  characters, recalling 
certain aspects of the Cercopithecoidea, are " ' typopheni- 
caw for the group of the Catarrhinae as a whole. 

(14) The divergence between the specializations of the 
Hominoidea and of the jpongoidea as the discrepancy of 
the greatest  " e l eva t ion"  in each of these groups justifies 
their  taxonomic rank as superfamilies. The Proconsul- 
group is s i tuated in the morphologic and evolut ionary 
camp of t ransi t ion from a hypothet ical  protocatarrhine 
basic group within the jparapithecoidea to the jpongoidea. 
The combinat ion of characters in jproconsul and in 
Limnopithecus shows remarkable  conformities to the 
Cercopithecoidea. The group is an a rgument  point ing to 
an early separation of the jpongoidea and the Hominoidea 
from a common protocatarrhine basic group, with a 
greater resemblance to the Cercopithecoidea than to the 
Pongidae. 

(15) According to SIMPSON the relation between 
temporal  distance in the genetic isolation, form-relation 
and taxonomic  unities is discussed, In  the phylogeneti-  
cal view the genetic species of cross-fertilizing organisms 
is not  a natural  unity, but  it corresponds to a real i ty 
because it  represents the real genetical  isolation of a 
communi ty  of reproduction on a determined t ime level. 

(16) In distinguishing higher categories, the one- 
sided tendencies of t h e  "ver t ica l i s t s"  and the "hori-  
zontal is ts"  must  be balanced as well as possible. To this 
end the systematical  rank of a group must  be fixed ac- 
cording to the ex ten t  of, and the "phyle t ic  va lency" in ,  the 
t ransformations of the forms compared. 
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O n  t h e  U l t r a s t r u c t u r e  o f  t h e  C a r p  E r y t h r o c y t e  

Although an internal  s tructure of erythrocyte  nucleus 
has been observed in its isolated condition 1, an ultra- 
structure of e ry throcytc  has not  been observed in 
ul trathin sections. Observations on carp erythrocytes  
reported here show the dense cytoplasmic body, which 
is connected with the cell membrane as well as nuclear 
membrane.  They also show double layers of nuclear 
membrans and an ul t rastructure of nucleus in which the 
apparent  chromatin granules and coiled compact  
threads are concentrated.  

1 G. YASUZUMI, C h r o m o s o m a  4, 222 (1951). - G. YASUZUMI, G. 
M IVAO, Y, YAMAMOTO, and J. YOKOYAMA, Chromosoma 4, 359 (1951). 
- G. YASUZUMX and Y. YAMAMOTO, Exper. 9, 212 (1953). 

In the present exper iment  erythrocytes  of carp 
Carassius auratus were used. In  the first series of ex- 
periments  we inspected an ul t ras t ructure  of the nucleus 
in the smear  preparation,  the method  having been 
reported 1 already. Figure 1 shows a considerable number  
of chromat in  granules and thread-l ike bodies, but  the 
presence of thick membrane  complicates interpretat ion 
by obscuring the structure.  

In the second series of experiments  the preparations 
were made from the carp erythrocytes  which were im- 
mersed in 1% osmic acid buffered at pH 7.4, dehydrated,  
embedded in buthyl  methacryla te  and sectioned by the 

x G. YASUZUMI, Z. SUGIOKA, and A. TANAKA, Biochem. biophys. 
Acta 10, 11 (1953). - G. YASUZUMI and Y. YAMAMOTO, Cytologia 18, 
240 (195s). 
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Fig. 1.-Electron-micrographofsmear preparation of carperythrocyte. Fig. 2.-Electron-micrograph of ultrathin section of carperythrocyte. 

SPENCER m i c r o t o m e .  T h e  cell  wal l  a n d  t he  n u c l e a r  
m e m b r a n e  a re  c l ea r ly  vis ible ,  a n d  dense ,  i r r e g u l a r l y  
s h a p e d  bod ie s  a l w a y s  a p p e a r  in  t h e  c y t o p l a s m  (Fig. 2 
a n d  3). T h e  dense  c y t o p l a s m i c  b o d y  is c o n n e c t e d  w i t h  
t h e  cell m e m b r a n e  a n d  t h e  n u c l e a r  m e m b r a n e  t h r o u g h  
a f ine t u b e  50 m #  in d i a m e t e r .  T h i s  b o d y  is eas i ly  
s t a i n a b l e  w i t h  m e t h y l e n e  b lue  a n d  n e u t r a l  red  super -  
v i t a l l y  a n d  is seen to  t a k e  BROWN'S m o v e m e n t .  Thus ,  
Y a s u z u M r  e t  a l .  ~ h a v e  d e s i g n a t e d  t h e  t e r m  " B " - g r a n u l e  
for t h i s  body ,  I t  is d i f i i cu l t  to  r e v e a l  t he  c o n n e c t i v e  t u b e  
b e t w e e n  " B " - g r a n u l e  a n d  cell m e m b r a n e  as well  as 
n u c l e a r  m e m b r a n e  b y  o r d i n a r y  mic roscope .  

F i g u r e  2 s u p p o r t s  a d o u b l e  l a y e r  s t r u c t u r e  of the  
n u c l e a r  m e m b r a n e ,  w h i c h  cons i s t s  of t h e  e x t e r n a l  porous  
l a y e r  a n d  t h e  i n t e r n a l  c o m p a c t  l a y e r  t. 

T h e  c h r o m a t i n  g r a n u l e s  0 ,2 -0 .4  /~ in d i a m e t e r  and  
c o m p a c t  coi led t h r e a d s  are  r e v e a l e d  in  t h e  n u c l eu s  (Fig. 
2 a n d  3). YAS:JZUMI a n d  c o w o r k e r s  ~ h a v e  a l r e a d y  d e m o n -  
s t r a t e d  t h a t  t h e  m e t a b o l i c  c h r o m o s o m e s  i s o l a t e d  f rom 
e r y t h r o c y t e  nuc le i  of v a r i o u s  v e r t e b r a t e s  are  composed  
of F e u l g e n - n e g a t i v e  d o u b l e  coi led  a n d  d o u b l e  s t r a n d e d  
hel ica l  t h r e a d s  a n d  F e u l g e n - p o s i t i v e  c h r o m a t i n  granules .  
T h e  l i g h t - m i c r o g r a p h s  (Fig. 4) of u l t r a t h i n  sec t ions  of 
c a rp  e r y t h r o c y t e s ,  w h i c h  h a v e  been  d y e d  w i t h  HEroES-  

Fig. 3.-Electron-micrograph of ultrathin section of earperythrocyte. 

1 G. YASUZUMI, [. I{ASAMATSU, and A. TAJIMA, FO1. Anat, Ja- 
ponica 12, 3()1 (193t). 

Fig. 4.-Light-micrographs of ultrathin section of carperythroc~ te, 
which has been dyed with HH0~'NHAIN'S iron Hematoxylin. 

HAIN'S i ron  h a e m a t o x y l i n ,  show c l ea r ly  t h e  c h r o m a t i n  
g r anu l e s  a n d  n u c l e a r  m e m b r a n e ,  s u p p o r t i n g  Y A s u z u s u  
a n d  c o w o r k e r s '  o b s e r v a t i o n s  ~. Tile coi led t h r e a d s  in 
e r y t h r o c y t e  nuc le i  b e l o n g  to a c h r o m a t i c  s u b s t a n c e s ,  i.e., 
l in ins .  T h e  u l t r a t h i n  s ec t ion  of t h e  e r y t h r o c y t e  is too 
t h i n  to  c o n f i r m  a d o u b l e  co i led  a n d  d o u b l e  s t r a n d e d  
s t r u c t u r e  of m e t a b o l i c  c h r o m o s o m e  in t h e  nuc leus .  

G, YASUZUMI a n d  S. OK~fOTO 

1 H. G. CALLAN and S. G. TOMLIN, Proc. roy. Soc. [B~ 137, 367 
(1950). - A. BAIRATI and F. E. LEtIMANN, Exper. ,'¢, 60 (195.2). 

2 G. YASUZUMI, Chromosoma 4, ~2'2'2 (1951). - G. YASL'ZU.~II, G. 
MIYAO, Y. YAMAMOTO, and J. YOKOYAMA, Chrolnosoma 1,359 (1951). 
- G. YASUZUMI and Y. YAMAMOTO, Exper. 9, 21"2 (1953). 
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Electron Microscope Laboratory, Anatomical Depart- 
ment, Nara Medical College, Naraken, Japan, and Ana- 
tomical Department, Medical School, Osaka University, 
Osaka, Japan, August 8, 1954. 

ZusammenJassung 

An den ultradiinnen Schnit tpr~paraten yon Erythro-  
zyten der Karausche Carassius auratus wurde ihre sub- 
mikroskopische Struktur  mit  dem Elektronenmikro-  
skop sowie auch mit  dem Lichtmikroskop untersncht.  Im 
Cytoptasma der Ery throcyten  kann man immer  die un- 
durchsichtigen Granula beobachten,  welche durch ein 
feines Kan~tlchen in Zusammenhang mit der Zell- und 
Kernmembran stehen. Es ist festgestellt, dass der Kern 
aus achromatischen Fiiden mit  Schraubenwindung, un- 
durchsichtigen Chromatingranula und Kernmembran  
yon Doppelnatur  besteht. Die Befunde der Schnit te 
st immen mit  den schon frfiher yon YASUZUMI und seinen 
Mitarbeitern nachgewiesenen Resul taten iiberein. 

Etude de la structure des sels osseux et des 
pseudoapatites  ;i l'aide des radio- isotopes  

()n sait qu ' i l  existe toute  une s6rie de phosphates de 
calcium, synth6tiques et  biologiques, dont le rapport  
Ca/P varie de 1,72 X 2,26 et qui cependant poss~dent tous 
la m6me structure apati t ique.  Ces phosphates synth6- 
tiques et biologiques - que nous avons appel6s pseudo- 
apatites x - sont cependant  distincts, par leurs propri6t6s 
physiques et chimiques, des apatites naturelles des 
min6ralogistes. Nous expliquons que les pseudoapatites 
puissent avoir un Ca/P inf6rieur ~ 2,14 en admet tan t  que 
des ions calcium font s ta t is t iquement  d6faut dans le 
r6seau cristallin*; la pseudoapati te  de Ca/P 2,14 cor- 
respond ~ la structure satur6e (10 Ca pour 6 P). De plus, 
il existe des pseudoapati tes dont  le rapport  Ca{P, 
sup6rieur h 2,14, peut at teindre 2,26. II faut alors ad- 
mettre la pr6sence de calcium suppl6mentaire, fix6 dans 
la structure, d 'une manibre encore inconnue mais qui 
n'est certainement pas une simple r6tention par adsorp- 
tion physique. Ce calcium suppl6mentaire correspond au 
maximum/~ un demi-atome par maille apat i t ique (10,5 
Ca pour 6 P). 

Nous avons apport6 une premiere preuve ~t l 'appui de 
cette conception: on peut  compl6ter la structure de 
n ' importe  quelle pseudoapati te  s6ch6e ~ temp6rature 
ordinaire, quel que soit son Ca/P initial, en augmentant  
son taux de calcium jusqu'h obtenir un rapport  Ca/P 
2,263. 

Le compos6 de Ca/P 2,26 pr6sente un grand int6r6t 
th~orique, car il semble 6tre le const i tuant  fondamental  
de la fraction min6rale de l 'os: le demi-atome de calcium 
qui 61~ve le rapport  Ca/P de 2,14 h 2,26 apparai t  comme 
une caract6ristique de la substance min6rale osseuse et 
de certaines pseudoapatites de synth~se. I1 ne trouve 
d'ailleurs pas sa place dans le r6seau apat i t ique calcul6 
par les cristallographes b. part ir  de la f luorapati te et  de 
l 'hydroxyapat i te .  Ajoutons encore que si l 'on porte 
105°C les pseudoapatites lacunaires, elles perdent la 
possibilit6 de fixer ce demi-atome de calcium s. 

Nous avons cherch6 ~ d6terminer si, dans le phos- 
phate qui repr6sente le const i tuant  fondamental  de la 
substance min6rale osseuse, ce demi-atome de calcium se 
comportai t  comme les autres atomes de calcium: nos 
premibres exp6riences ont 6t6 faites avec te radio- 
isotope. 

L 'un de nous a montr6 que l ' a t taque  de la substance 
min6rale osseuse par l 'acide chlorhydrique di|u6 permet, 
non seulement de la d6barrasser du mat6riel adsorb6, 
mais d 'en extraire du calcium de fa~on pr6f6rentielle, de 
telle sorte que le rapport  Ca/P de la phase sotide d6crolt 
en fonction de la quanti t6 d 'acide utilisO. 

Divers 6chantillons de sels osseux (m6thode de GA- 
BRIEL) attaqu6s plus ou moins profond6ment par HC1 et 
dont les Ca/P s '6tagent entre 2,26 et 2,13 sont immerg6s 
jusqu 'k  6quilibre darts une solution de Ca 4s (CaCl,) : on 
d6termine ensuite l 'act ivi t6 sp6cifique de chacun des 
6chantillons. Quelle que soit l ' importance de l ' a t taque  
chlorhydrique et le degr6 d 'abaissement  du rapport  Ca/P 
de la phase solide, le pourcentage d'6change est constant. 

Si les sels osseux n 'on t  pas 6t6 pr6alablement trait6s 
par l 'acide chlorhydrique, leur activit6 sp6cifique est 
plus grande. 

Nous interpr6tons ces r6sultats de la fa~on suivante. 
1 ° La substance min6rale osseuse non trait6e par HC1 

renfermant  encore son calcium adsorb6, et la quanti t6 
de ce dernier 6tant trbs faible, pour que l 'activit6 sp6- 
cifique globale puisse 6tre modifi6e, il faut que le pour- 
centage d'6change du calcium adsorb6 soit extr6mement  
61ev6. 

2 ° La substance min6rale osseuse trait6e par HC1 a 
lib6r6 tout le calcium adsorb6 et ne renferme done plus 
que les diff6rents atomes de calcium du compos6 dont le 
rapport  Ca/P 6tait  pr imit ivement  2,26. Or, comme 
l 'activit6 sp6cifique est la m6me quel que soit le rapport  
Ca/P auquel on aboutit ,  on peut conclure que le com- 
por tement  de t o u s l e s  atomes de calcium est le m6me 
vis-a-vis du radio-isotope. 

Ce travail a 6t6 rdalis6 grace ,~ l'aide du Centre interuniversitaire 
belge des Sciences nucMaires et d'Air Research and I)evelopment 
Command. U.S. Air Force,,, contrat n ° A.F.61(514)-647 C. 

CLAUDINE FABRY et M. J. DALLEMAGNE 

Institut de thdrapeutique expdrimentale, Universitd de 
Liege, le 11 octobre 1954. 

Summary 

The main const i tuent  of bone salts, which has a Ca/P 
ratio of 2,26, contains 10 calcium per 6 phosphorus, plus 
half an atom of calcium which properties are important  
to be known. This half a tom has the same behaviour as 
the other calcium atoms in so far as the radioiso- 
tope is concerned. 

1 M. J.  DALLEMAGNE, th~se d ' a g r f g a t i o n  (Edi t ion  Gordinne, 
Liege 1943); r6sultats non publi~s. 

Distribution of SaS-Sodium Sulfate 
in Early Chick Embryos  

Recent  researches have shown tha t  SSS-sodium sulfate 
is incorporated in sulfo-mucopolysaccharides of mam- 
malian tissues 1. Studies carried on by means of contrast  

1 C. FABRY, J.  Physiol .  (Paris) 46, 861 (1954). 
A. S. POSNER, C. FABRY e t  M. J .  DALLEMAGNE, Biochim. Bio- 

phys.  A c t s  18, 304 (1954). 
:| C. FABRY, Biochim, Biophys. Aeta 19a4 (sous presse). 

I D. D, DZIEWIATKOWSKI, J .  biol. Cilem. 189, 187 (1951). - 
L. L. LAYTON, Cancer  4, 198 (1951). - H. BOSTR6M, J .  biok Chem. 
196, 477 (1952) . -  H. BOSTRbM and S. GARDELI,, Ac ta  Chem. Scand. 7, 
216 (195.~). 
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